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I. Introduction 

The Department of Veterans Affairs (VA) and Department of Defense (DOD) Evidence-Based 

Practice Work Group (EBPWG) was established and first chartered in 2004, with a mission to 

advise the “…Health Executive Council on the use of clinical and epidemiological evidence to 

improve the health of the population across the Veterans Health Administration and Military 

Health System,” by facilitating the development of clinical practice guidelines (CPGs) for the VA 

and DOD populations.(1) Development and update of VA/DOD CPGs is funded by VA Evidence 

Based Practice, Office of Quality and Patient Safety. The system-wide goal of evidence-based 

CPGs is to improve patient health and wellbeing. 

In 2017, the VA and DOD published a CPG for the Rehabilitation of Lower Limb Amputation (2017 

LLA CPG), which was based on evidence reviewed through July 2016. Since the release of that 

CPG, the evidence base on LLA has expanded. Consequently, a recommendation to update the 

2017 LLA CPG was initiated in 2023. This updated CPG’s use of Grading of Recommendations 

Assessment, Development, and Evaluation (GRADE) approach reflects a more rigorous 

application of the methodology than previous iterations.(2) Therefore, the strength of some 

recommendations might have been modified because of the confidence in the quality of the 

supporting evidence (see Evidence Quality and Recommendation Strength).  

This CPG provides an evidence-based framework for evaluating and managing care for adult 

patients, 18 years or older, who have experienced LLA, toward improving clinical outcomes. 

Successful implementation of this CPG will 

• Assess the patient’s condition and in collaboration with the patient, determine the 

most appropriate rehabilitation plan;   

• Optimize each individual’s functional independence, health outcomes, and quality of 

life.  

• Minimize preventable complications and morbidity; and 

• Emphasize the use of patient-centered care. 

II. Background  

A. Epidemiology of Lower Limb Amputation  

a. Overview 

A 2008 study utilizing data from the Healthcare Cost and Utilization Project Nationwide Inpatient 

Sample (NIS) estimated that there were 1.6 million people living with limb loss due to diabetes 

mellitus (diabetes) or peripheral arterial disease (PAD), trauma, or cancer in the U.S. in 2005, over 

1 million of whom had lower limb loss.(3) A 2024 study of insurance claims from a health plan 

including many Medicaid and Medicare patients estimated that there were over 2.2 million people 

living with limb loss at any given point from 2016 to 2021.(4)  

In the U.S., the most common cause of prevalent lower limb amputation (LLA) is complications 

from diabetes and/or PAD, which are sometimes grouped together as “dysvascular,” and are often 
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associated with chronic non-healing wounds and osteomyelitis. This is followed by trauma, then 

cancer.(3) Sepsis or septic shock are estimated to be present in about one-quarter of LLAs at the 

transmetatarsal level or higher, and about 10% of incident LLAs are considered to be emergency 

operations.(5)  

b. Diabetes Mellitus and Peripheral Arterial Disease 

Diabetes affects over 25M people and when present, increases the risk of amputation 10 times 

higher compared to those without diabetes.(6,7) The overall incidence rate of diabetes and PAD is 

increasing, and amputation remains a treatment option in these diagnoses once severely 

diseased limbs are no longer salvageable. (8,9) In this population amputation may be considered 

as a treatment option for complications such as tissue loss (nonhealing wound or gangrene), 

infection, or ischemic rest pain when nonoperative management or revascularization do not exist 

or have failed, or if amputation is deemed to have benefit to the patient over other management 

strategies (for example, a better chance of healing or return home).(10,11) There may be a choice 

between multiple levels of amputation.(12)  

The age-adjusted incidence rate of nontraumatic lower extremity amputation (NLEA) in adults with 

diabetes decreased from 2000 to 2009, then increased by 2015.(13,14) The increase in incidence 

was greater for amputations at the toe or foot level than for higher level amputations. (13,14) 

These changes were largely driven by increased rates of NLEA among younger and middle-aged 

adults (18—44 and 45—64, respectively). Rates also increased more prominently in men than 

women.(13)  

There are a multitude of modifiable and non-modifiable risk factors in patients who have sustained 

limb loss. For example, Black race has been found to be a risk factor for amputation among 

patients with diabetes or peripheral arterial disease in multiple studies.(15-17) In a study of 

Medicare beneficiaries diagnosed with peripheral arterial disease, other factors associated with 

increased risk of amputation included diabetes, renal disease, dementia, congestive heart failure, 

cerebrovascular disease, and region (East South Central and West South Central, which together 

included states of the Southeast).(17) In Medicare beneficiaries with critical limb ischemia, risk 

factors for major amputation included history of smoking, age over 80, rural environments, and 

region of the U.S. (South, Puerto Rico).(16) In patients with critical limb ischemia, presentation 

with ulcer or gangrene was a risk factor for amputation in comparison to presentation with rest 

pain.(16) 

While this guideline’s focus is on rehabilitation care for patients with LLA, preservation of the 

residual limb and preservation of the contralateral limb is of utmost importance. In diabetic 

patients, protective and prophylactic foot care and early detection of any deformity or skin 

breakdown may prevent the development of ulcers and reduce the risk of amputation (see the 

VA/DOD CPG for the Management of Diabetes Mellitus in Primary Care 1). Tobacco cessation 

and control of cardiovascular risk factors, including glycemic control in diabetics, are additional 

 
 

1 See the 2023 VA/DOD Clinical Practice Guideline for the Management of Type 2 Diabetes Mellitus. Available at: 
https://www.healthquality.va.gov/ 

https://www.healthquality.va.gov/
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approaches to the prevention of LLA. Due to the systemic nature of PAD and diabetes, patients 

with these conditions are at high risk for further complications to their amputated residual limb 

and/or amputation of the contralateral limb. In addition, they are at higher risk for other health 

problems such as cardiovascular disease, cerebrovascular accident, renal disease, peripheral 

neuropathy, etc. Preservation of the residual and contralateral limb as well as the patients’ general 

health, wellness, and functional independence remain integral parts of ongoing care.(10) 

c. Other Etiologies of Non-traumatic Lower Limb Amputation 

Causes other than diabetes, PAD, trauma, and cancer were estimated to account for less than 

3% of cases of incident limb loss.(3) Less common causes of amputation include cancer, infection 

or wounds with primary etiology other than diabetes or PAD (e.g., necrotizing fasciitis, end-stage 

renal disease, chronic venous stasis, weakness or contractures), non-traumatic orthopedic injuries 

or complications of orthopedic interventions, frostbite, iatrogenic complications of vascular access 

procedures for other medical problems, and others. The goal in treating musculoskeletal tumors 

with the lowest risk of recurrence is to remove the tumor and salvage the limb, while for tumors 

with high risk of local recurrence or metastasis, amputation is indicated. Complications of total 

knee arthroplasty such as periprosthetic infection, severe pain, or periprosthetic fracture may also 

lead to transfemoral amputation.(18)  

d. Traumatic Amputation 

Trauma is responsible for approximately 13% of prevalent amputation in the U.S., although 

prevalence can be as high as 45%, as these injuries occur in a younger population.(3,8,19) Limb 

trauma could lead to amputation by direct mechanical disruption of the limb, vascular injury, 

compression syndrome, or by complications such as infection.(20) Trauma-related infection could 

lead to delayed amputation months to years later.(20) 

Of particular concern to military and Veteran populations are amputations associated with combat-

related injuries, such as those occurring from blast, penetrating, or crush injuries. These injuries 

are also typically complicated by a multitude of other comorbid conditions (e.g., traumatic brain 

injury, post-traumatic stress, heterotopic ossification (HO), infection, and other orthopedic and soft 

tissue injuries).(21) Heterotopic ossification is present in many persons with amputation due to 

trauma and can significantly affect prosthesis fitting and rehabilitation.(22) 

An analysis of the National Trauma Databank of civilian amputations indicated that in the U.S. 

from 2000-2004, digit amputations were the most prevalent at 76.9%, followed by single limb 

amputations at 23.1%. Among single limb amputations, LLAs were more common than upper limb 

amputations (59% versus 41%). Most amputations were caused by blunt injury (83%); 51% of 

those cases were caused by motor vehicle accidents and 19.4% caused by machinery accidents. 

Motorcyclists and pedestrians were more likely to sustain LLA, while those involved with motor 

vehicle collisions were more likely to sustain upper limb amputation.(23) In a study of global 

incidence and prevalence, two peaks in in age distribution are notable with traumatic amputation: 

males aged 20-29 and 70-79, and women aged 70-79 years. It is likely that the younger traumatic 

amputations are associated with occupational and automobile injuries whereas the peak from 70-

79 is more likely attributed to falls.(24) 
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e. Limb Salvage and Delayed Amputation after Trauma  

For severe traumatic limb injury, patients and surgeons are often faced with the decision between 

amputation versus limb salvage and reconstruction. Despite advances in limb salvage 

management, complications such as infection, chronic pain, or persistent dysfunction may lead to 

a decision for delayed amputation. In some cases, the decision to attempt limb salvage may result 

in increased complication rates, increased pain, and more procedures than if a primary 

amputation had been performed.(25,26) Several scoring systems of injury severity have been 

developed to inform the decision of whether to amputate or attempt to salvage the limb, for 

example the Mangled Extremity Severity Score (MESS) and Limb Salvage Index (LSI).(24) As 

these systems may not accurately predict functional recovery, it has been recommended they be 

used in combination with other criteria, including clinical judgement and patient preferences.(27)  

B. Impact and Outcomes 

a. Mortality 

An analysis of Medicare data from 2000 through 2008 showed that mortality rates were nearly 

twice as high for those with PAD who had major LLA compared to similar patients that did not 

have LLA at 30 days (13.5% versus 6.9%), one year (48.3% versus 24.2%), and three years 

(70.9% versus 43.2%).(28) Age, Black race, male sex, history of heart failure, kidney disease, 

cancer, and chronic obstructive pulmonary diseases were all independently associated with higher 

risk of mortality after major LLA, while Asian race was associated with decreased risk of mortality. 

Evidence also suggests that individuals with more proximal limb loss (i.e. transfemoral 

amputation) have a higher risk of death compared to those with more distal amputation.(28)  

b. Functional Outcomes 

In a single site study of patients with major LLA, less than half of patients were ambulatory with a 

prosthesis by one year.(29) In a study of patients with LLA due to trauma, less than half of 

patients had returned to work by seven years after amputation.(30) Among military service 

members with through-knee or transfemoral amputation, 28.6% and 42.2% reported being fully 

disabled.(31) 

c. Costs 

In Medicare beneficiaries with PAD, cost per patient-year after major amputation was 

$55,700.(16) In a 2007 study of patients with LLA due to trauma, the two-year costs were 

$91,106, with an estimated lifetime healthcare cost of over half a million dollars.(32) 

C. Lower Limb Amputation in the Department of Veterans Affairs and the 

Department of Defense  

a. Department of Veterans Affairs 

In fiscal year 2023, 97,024 Veterans with amputation were registered for VA Healthcare. Of these, 

43,736 were documented as having major amputations (i.e. amputation proximal to the wrist or 

ankle).(33) Similar to civilian populations, the number of individuals with amputation(s) cared for in 

the VA and DOD medical systems has been increasing. The total number of Veterans with LLAs 
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being seen at VA facilities increased from almost 23,000 in fiscal year 2000 to over 75,000 in 

fiscal year 2023.(33,34) Annually, the number of patients undergoing a LLA procedure increased 

from 5,010 in fiscal year 2001 to 6,345 in fiscal year 2023. In fiscal year 2023, 88.6% of patients 

undergoing LLA had diabetes compared to 76.5% in fiscal year 2001. Some patients underwent 

multiple amputation procedures, as the total number of LLA procedures in fiscal year 2023 was 

12,809.(33) 

The VA Amputation System of Care was developed to provide lifelong interdisciplinary care to 

service members with combat-related amputations and Veterans with amputations from diabetes, 

PAD, or other causes.(35) To expand the care and treatment of Veteran patients at risk of primary 

or secondary limb loss, the VA’s Prevention of Amputation for Veterans Everywhere (PAVE) 

program was designed to help prevent or delay limb loss.(36) 

b. Department of Defense 

The DOD has two distinct groups of amputation populations. One is the general population with 

over 63,000 beneficiaries in calendar year 2022 with some level of limb absence or loss across all 

age ranges. The other is the population of those with traumatic amputations related to recent 

conflicts. The Extremity Trauma and Amputation Center of Excellence database provided data on 

all conflict and operation-related amputations (excluding fingers, thumbs, or toes) sustained by 

U.S. service members between January 1, 2001, and December 31, 2023. During this period, 

1,746 patients sustained at least one amputation. The majority of these amputations were a result 

of an improvised explosive device injury. Among this population, 1,446 patients had lower limb 

loss and 541 involved more than one limb (a combination of both lower limbs or a lower and an 

upper).(37) This CPG does not specifically address the care of individuals with multiple limb loss. 

The reader is referred to the textbook Care of the Combat Amputee for more information about 

rehabilitation for patients with multiple limb loss.(38)  

D. Factors Affecting Rehabilitation of Lower Limb Amputation  

The successful rehabilitation of patients with LLA is influenced by systemic considerations such as 

availability of the full multi-disciplinary team, structured programs and systems of care such as the 

VA’s Amputation System of Care. Patient level factors include but are not limited to level of 

amputation, physical conditioning, social support such as a caregiver, comorbidities, cognitive 

functioning, and psychological factors.(39) Amputations caused by vascular disease generally 

occur in aging populations with numerous other comorbidities such as cardiovascular disease, 

hypertension, renal disease, and arthritis.(28) These factors must be considered in order to help 

patients reach their goals when developing individualized rehabilitation plans for  individuals with 

LLA.  

While the pathophysiology of traumatic amputations may be different than non-traumatic 

amputations, rehabilitation strategies and prosthetic component prescriptions for both should be 

focused on patient goals. The overall goals of rehabilitation after amputation are to optimize the 

patient’s health status, functional independence, and quality of life.(40,41) Ongoing assessments 

and therapeutic interventions to address medical, psychosocial, physical, and functional 

limitations are necessary to achieve these desired outcomes.(42) 
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III. Scope of This Guideline 

This CPG is based on published clinical evidence and related information available through March 

15, 2024. It is intended to provide general guidance on best evidence-based practices (see 

Appendix A for additional information on the evidence review methodology). Although the CPG is 

intended to improve the quality of care and clinical outcomes (see Introduction), it is not intended 

to define a standard of care (i.e., mandated or strictly required care). 

A. Guideline Audience 

This CPG is intended for use by VA, DOD, and community providers and others involved in the 

health care team assessing and managing adult patients with LLA. 

B. Guideline Population 

This CPG is designed to assist providers in managing or co-managing patients in rehabilitation for 

LLA. Moreover, the patient population of interest for this CPG is adults who are eligible for care 

within the VA and DOD healthcare delivery systems. It includes Veterans as well as Active, Guard 

and Reserve service members and their adult beneficiaries. This CPG does not provide 

recommendations for rehabilitation of children or adolescents with LLA. 

IV. Highlighted Features of This Guideline 

A. Highlights in This Guideline Update 

The current document is an update to the 2017 VA/DOD Lower Limb Amputation CPG. The major 

strength of this CPG is the coordination and collaboration of the multidisciplinary team ensuring a 

broad representation of providers engaged in LLA. The following significant updates make it 

important that providers review this version of the CPG: 

• Updated Algorithm; 

• Updated Routine Care for LLA section;  

• Added 12 new recommendations, reviewed and replaced 4 recommendations, 

reviewed and amended 3 recommendations, carried over 1 recommendation not 

changed, and carried over 4 recommendations amended from the 2017 VA/DOD 

LLA CPG. 

The methodology used in developing this CPG has been updated since the prior versions and 

reflects a more rigorous application of the Grading of Recommendations Assessment, 

Development, and Evaluation (GRADE) methodology than previous versions. The result is a 

refined CPG that includes methodologically rigorous, evidence-based recommendations for the 

rehabilitation of individuals with LLA.  

This CPG also provides expanded recommendations on research needed to strengthen future 

guidelines. 
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B. Components of This Guideline 

This CPG provides clinical practice recommendations for the care of patients with LLA (see 

Recommendations). In addition, the Algorithm incorporates the recommendations in the context of 

the flow of patient care. This CPG also includes Research Priorities which list areas the Work 

Group identified as needing additional research. To accompany this CPG, the Work Group also 

developed toolkit materials for providers and patients, including a provider summary, a patient 

summary, and a quick reference guide, which can be found at: 

https://www.healthquality.va.gov/index.asp. 

C. Racial and Ethnic Demographic Terminology in This Guideline  

Demographic terms referring to an individual’s race or ethnicity (e.g., Hispanic, Latino or Latina, 

Asian, Native American, Black, African American, White, Caucasian) can be ambiguously defined 

and understood, reflecting diverse geographies, histories, cultures, and experiences. Aligned with 

the recent Executive Order on Further Advancing Racial Equity and Support for Underserved 

Communities through the Federal Government,1 the Work Group used terms such as Black rather 

than African American and White rather than Caucasian to avoid presumptions about ancestry 

and to promote inclusivity, clarity, and consistency. However, to represent accurately the evidence 

on which this CPG is based, the Work Group generally deferred to racial and ethnic terminology 

as reported in the published systematic reviews (SR), clinical trials, and other studies comprising 

that evidence when summarizing or otherwise referring to those studies. Consequently, usage of 

demographic terms in this CPG might appear inconsistent. 

V. Guideline Development Team 

The VA Evidence Based Practice, Office of Quality and Patient Safety, in collaboration with the 

Clinical Quality Improvement Program, Defense Health Agency, identified the following four 

providers to serve as Champions (i.e., leaders) of this CPG’s Work Group: M. Jason Highsmith, 

PhD, PT, DPT, CP, FAAOP and Jeffrey T. Heckman, DO from VA; and Andrea Crunkhorn, PT, 

DPT and Tawnee Sparling, MD from DOD. The Work Group comprised individuals with the 

following areas of expertise: adaptive sports, nursing, occupational therapy, orthotics and 

prosthetics, pharmacy, physical medicine & rehabilitation, physical therapy, psychology, and 

social work. Table 1 lists the Work Group and Guideline Development Team members. 

This CPG Work Group, led by the Champions, was tasked with 

• Determining the scope of the CPG; 

 
 

1 Executive Order on Further Advancing Racial Equity and Support for Underserved Communities Through The 

Federal   Government | The White House  

 

https://www.healthquality.va.gov/index.asp
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/02/16/executive-order-on-further-advancing-racial-equity-and-support-for-underserved-communities-through-the-federal-government/
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/02/16/executive-order-on-further-advancing-racial-equity-and-support-for-underserved-communities-through-the-federal-government/
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• Crafting clinically relevant key questions (KQ) to guide the systematic evidence 

review;  

• Identifying discussion topics for the patient focus group and considering the patient 

perspective;  

• Providing direction on inclusion and exclusion criteria for the systematic evidence 

review and the assessment of the level and quality of evidence; and 

• Developing evidence-based clinical practice recommendations, including determining 

the strength and category of each recommendation. 

 

The Sigma Team (Sigma Health Consulting and Duty First Consulting) were contracted by VA to 

help develop this CPG. 

Table 1. Guideline Work Group and Guideline Development Team 

Organization Names* 

 

 

 

 

 

Department of Veteran Affairs 

 

 

 

 

 

 

M. Jason Highsmith, PhD, PT, DPT, CP, 
FAAOP (Champion) 

Jeffrey T. Heckman, DO (Champion) 

Ian Pace, PharmD 

Leif Nelson, PT, DPT, ATP, CSCS   

Aaron Turner, PhD 

Patty Young, MSPT, CP   

Michael Carroll, PhD, CPO, FAAOP 

Rebecca Speckman, MD, PhD 

Teresa Schuck, LCSW 

Yvonne Gallegos, DNP 

 

 

Department of Defense 

 

 

 

 

Andrea Crunkhorn, PT, DPT (Champion) 

Tawnee Sparling, MD (Champion) 

Dixie Lee Johnson, MSN, RN, CRRN, CCM 

Jessica M. Richards, PhD 

Meghan Logeais, OTD, OTR 

Robert J. McGill, MD 

Robert T. Cook, CPO 

Stuart M. Campbell, PT, MPT 

James Sall, PhD, FNP-BC 
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Organization Names* 

VA Evidence Based Practice, Office of 
Quality and Patient Safety Veterans Health 
Administration 

 

 

 

René M. Sutton, BS, HCA, FAC-COR II 

Jennifer Ballard-Hernandez, DNP, RN, FNP-
BC 

Sarah Davis-Arnold, MSN, RN, NPD-BC, 
RCIS, EBP-C 

Lisa M. Wayman, PhD, RN, EBP-C 

Kelley Ern 

 

Clinical Quality Improvement Program 

Defense Health Agency 

 

Isabella M. Alvarez, MA, BSN, RN 

Lynn M. Young, BSN, RN, CIC 

Gwen Holland, MSN, RN 

 

 

 

 

 

Sigma Health Consulting, LLC 

 

 

 

 

Frances Murphy, MD, MPH 

James Smirniotopoulos, MD 

James Reston, MPH, PhD   

Joann Fontanarosa, PhD 

Kristen D’Anci, PhD 

Aggee Loblack 

Annie Tran, MPH 

Dan Sztubinski 

Sophie Roberts 

Will Wester, MLIS 

Erin Gardner, MPH, PMP 

Jennifer Falgione, MPH 

Ruth Bekele, MPP 

Samantha Speed-Gangitano, MPH 

Duty First Consulting 

 

Kate Johnson, BS  

Anita Ramanathan, BA 

*Additional contributor contact information is available in Appendix D 

VI. Summary of Guideline Development Methodology  

The methodology used in developing this CPG follows the Guideline for Guidelines, an internal 

document of the VA/DOD EBPWG updated in January 2019 that outlines procedures for 

developing and submitting VA/DOD CPGs.(43) The Guideline for Guidelines is available at 

http://www.healthquality.va.gov/policy/index.asp. This CPG also aligns with the National Academy 

of Medicine’s (NAM) principles of trustworthy CPGs (e.g., explanation of evidence quality and 

strength, management of potential conflicts of interest [COI], interdisciplinary stakeholder 

involvement, use of SR and external review).(44) Appendix A provides a detailed description of 

the CPG development methodology. 

http://www.healthquality.va.gov/policy/index.asp
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A. Evidence Quality and Recommendation Strength 

The Work Group used the GRADE approach to craft each recommendation and determine its 

strength. Per the GRADE approach, recommendations must be evidence based and cannot be 

made based on expert opinion alone. The GRADE approach uses the following four domains to 

inform the strength of each recommendation (see Determining Recommendation Strength and 

Direction).(45) 

1. Balance of desirable and undesirable outcomes  

2. Confidence in the quality of the evidence  

3. Patient or provider values and preferences 

4. Other implications, as appropriate, e.g., resource use, equity, acceptability, feasibility, 

subgroup considerations) 

Using these four domains, the Work Group determined the relative strength of each 

recommendation (Strong or Weak). The strength of a recommendation is defined as the extent to 

which one can be confident that the desirable effects of an intervention outweigh its undesirable 

effects and is based on the framework above, which incorporates the four domains.(46) A Strong 

recommendation generally indicates High or Moderate confidence in the quality of the available 

evidence, a clear difference in magnitude between the benefits and harms of an intervention, 

similar patient values and preferences, and understood influence of other implications (e.g., 

resource use, feasibility).  

In some instances, insufficient evidence exists on which to base a recommendation for or against 

a particular therapy, preventive measure, or other intervention. For example, the systematic 

evidence review might have found little or no relevant evidence, inconclusive evidence, or 

conflicting evidence for the intervention. The way this finding is expressed in the CPG might vary. 

In such instances, the Work Group might include among its set of recommendations a statement 

of insufficient evidence for an intervention that might be in common practice although it is 

unsupported by clinical evidence and particularly if other risks of continuing its use might exist 

(e.g., high opportunity cost, misallocation of resources). In other cases, the Work Group might 

decide to exclude this type of statement about an intervention. For example, the Work Group 

might remain silent where an absence of evidence occurs for a rarely used intervention. In other 

cases, an intervention might have a favorable balance of benefits and harms but might be a 

standard of care for which no recent evidence has been generated. 

Using these elements, the Work Group determines the strength and direction of each 

recommendation and formulates the recommendation with the general corresponding text as 

shown in Table 2.  
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Table 2. Strength and Direction of Recommendations and General Corresponding Text 

Recommendation Strength and Direction General Corresponding Text 

Strong for We recommend . . . 

Weak for We suggest … 

Neither for nor against There is insufficient evidence to recommend 
for or against . . . 

Weak against We suggest against . . . 

Strong against We recommend against . . . 

 

That a recommendation’s strength (i.e., Strong versus Weak) is distinct from its clinical 

importance (e.g., a Weak recommendation is evidence based and still important to clinical care) is 

important to note. The strength of each recommendation is shown in Recommendations. 

This CPG’s use of GRADE reflects a more rigorous application of the methodology than previous 

iterations; the determination of the strength of the recommendation is more directly linked to the 

confidence in the quality of the evidence on outcomes that are critical to clinical decision making. 

The confidence in the quality of the evidence is assessed using an objective, systematic approach 

independent of the clinical topic of interest. Therefore, recommendations on topics for which 

designing and conducting rigorous studies might be inherently more difficult (e.g., randomized 

controlled trials [RCT]) are typically supported by lower quality evidence and, in turn, Weak 

recommendations. Recommendations on topics for which rigorous studies can be designed and 

conducted might more often be Strong recommendations. Per GRADE, if the quality of evidence 

differs across the relevant critical outcomes, the lowest quality of evidence for any of the critical 

outcomes determines the overall quality of the evidence for a recommendation.(2,47) This stricter 

standard provides a consistent approach to determining recommendation strengths. For additional 

information on GRADE or CPG methodology, see Appendix A. 

B. Categorization of Clinical Practice Guideline Recommendations 

Evidence-based CPGs should be current. Except for an original version of a new CPG, staying 

current typically requires revision of a CPG’s previous versions based on new evidence or as 

scheduled subject to time-based expirations.(48) For example, the United States Preventative 

Services Task Force (USPSTF) has a process for monitoring the emergence of new evidence that 

could prompt an update of its recommendations, and it aims to review each topic at least every 

five years for either an update or reaffirmation.(49) 

Recommendation categories were used to track how the previous CPG’s recommendations could 

be reconciled. These categories and their corresponding definitions are similar to those used by 

the National Institute for Health and Care Excellence (NICE, England).(50,51) Table 3 lists these 

categories, which are based on whether the evidence supporting a recommendation was 

systematically reviewed, the degree to which the previous CPG’s recommendation was modified, 

and whether a previous CPG’s recommendation is relevant in the updated CPG. 
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Additional information regarding these categories and their definitions can be found in 

Recommendation Categorization. The 2024 CPG recommendation categories can be found in 

Recommendations. Appendix C outlines the 2017 VA/DOD LLA CPG’s recommendation 

categories.  

Table 3. Recommendation Categories and Definitions* 

Evidence 
Reviewed* 

Recommendation 
Category* Definition* 

Reviewed 

New-added New recommendation following review of the evidence 

New-replaced 
Recommendation from previous CPG that has been carried over to 
the updated CPG that has been changed following review of the 
evidence 

Not changed 
Recommendation from previous CPG that has been carried forward 
to the updated CPG where the evidence has been reviewed but the 
recommendation is not changed 

Amended 
Recommendation from the previous CPG that has been carried 
forward to the updated CPG where the evidence has been reviewed 
and a minor amendment has been made 

Deleted 
Recommendation from the previous CPG that has been removed 
based on review of the evidence 

Not 
reviewed 

Not changed 
Recommendation from previous CPG that has been carried forward 
to the updated CPG, but for which the evidence has not been 
reviewed 

Amended 
Recommendation from the previous CPG that has been carried 
forward to the updated CPG where the evidence has not been 
reviewed and a minor amendment has been made 

Deleted 
Recommendation from the previous CPG that has been removed 
because it was deemed out of scope for the updated CPG 

*Adapted from the NICE guideline manual (2012) (50) and Garcia, et al. (2014) (51) 

Abbreviation: CPG: clinical practice guideline 

C. Management of Potential or Actual Conflicts of Interest 

Management of COIs for the CPGs is conducted as described in the Guideline for Guidelines.(43) 

Further, the Guideline for Guidelines refers to details in the VHA Handbook 1004.07 Financial 

Relationships between VHA Health Care Professionals and Industry (November 2014, issued by 

the VHA National Center for Ethics in Health Care)(52) as well as to disclosure statements (i.e., 

standard disclosure form completed at least twice by CPG Work Group members and the 

guideline development team).(43) The disclosure form inquiries regarding relevant financial and 

intellectual interests or other relationships with, for example, manufacturers of commercial 

products, providers of commercial services, or other commercial interests. The disclosure form 

also inquiries regarding any other relationships or activities that could be perceived to have 

influenced, or that give the appearance of potentially influencing, a respondent’s contributions to 

the CPG. In addition, instances of potential or actual COIs among the CPG Work Group and the 

guideline development team were subject to random web-based identification via standard 

electronic means (e.g., Centers for Medicare & Medicaid Services Open Payments, ProPublica). 
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D. Patient Perspective  

When developing a CPG, consideration should be given to patient perspectives and experiences, 

which often vary from those of providers.(47) Focus groups can be used to help collect qualitative 

data on patient perspectives and experiences. VA and DOD Leadership arranged a virtual patient 

focus group on January 11, 2024. The focus group aimed to gain insights into patient perspectives 

of individuals who received care in the VA and DOD healthcare systems for amputation of a lower 

limb and incorporate these insights into the CPG, as appropriate. Topics discussed included the 

patients’ priorities, challenges they have experienced, information they have received regarding 

their care, and impacts of their care on their lives and their family members’ lives. 

The patient focus group was comprised of a convenience sample of 9 participants, which included 

four women and five men. Participants were mixed in terms of receiving care from VA or DOD, 

with many of them mentioning that at the start of their amputation care/rehabilitation, they 

received care from DOD and now receive care from VA. The time since amputation ranged from 4 

years to over 50 years at the time of the patient focus group. The Work Group acknowledges this 

convenience sample is not representative of all individuals who have undergone lower limb 

amputation within the VA and DOD healthcare systems and, thus, findings are not generalizable 

and do not comprise evidence. For more information on the patient focus group methods and 

findings, see Appendix E. Patient focus group participants were provided the opportunity to review 

the final draft of this CPG and provide additional feedback. 

E. External Peer Review 

The Work Group drafted, reviewed, and edited this CPG using an iterative process. For more 

information, see Drafting and Finalizing the Guideline. Once the Work Group members completed 

a near-final draft, they identified experts from VA and DOD health care systems and outside 

organizations generally viewed as experts in the respective field to review it. The draft was sent to 

those experts for a 14-business-day review and comment period. The Work Group considered all 

feedback from the peer reviewers and modified the CPG where justified, in accordance with the 

evidence. Detailed information on the external peer review can be provided by the VA Office of 

Quality and Patient Safety. 

F. Implementation  

This CPG and algorithm are designed for adaptation by individual health care providers with 

respect to unique patient considerations and preferences, local needs, and resources. The 

algorithm serves as a tool to prompt providers to consider key decision points in the care of 

patients who have experienced a LLA. The Work Group submits suggested performance metrics 

for VA and DOD to use when assessing the implementation of this CPG. Robust implementation 

is identified in VA and DOD internal implementation plans and policies. Additionally, 

implementation would entail wide dissemination through publication in the medical literature, 

online access, educational programs, and, ideally, electronic medical record programming in the 

form of clinical decision support tools at the point of care. 
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VII. Approach to Care in the Department of Veterans Affairs and the

Department of Defense

A. Patient-Centered Care

Intended to consider patient needs and preferences, guideline recommendations represent a 

whole/holistic health approach to care that is patient-centered, culturally appropriate, and available 

to people with limited literacy skills and physical, sensory, or learning disabilities. VA/DOD CPGs 

encourage providers to use a patient-centered, whole/holistic health approach (i.e., individualized 

treatment based on patient needs, characteristics, and preferences). This approach aims to treat 

the condition while also optimizing the individual’s overall health and wellbeing.  

Regardless of the care setting, all patients should have access to individualized evidence-based 

care. Patient-centered care can decrease patient anxiety, increase trust in providers, and improve 

treatment adherence.(53,54) A whole/holistic health approach (https:/www.va.gov/wholehealth/) 

empowers and equips individuals to meet their personal health and wellbeing goals. Good 

communication is essential and should be supported by evidence-based information tailored to 

each patient’s needs. An empathetic and non-judgmental approach facilitates discussions 

sensitive to sex, culture, ethnicity, and other differences. 

B. Shared Decision Making

This CPG encourages providers to practice shared decision making, a process in which providers, 

patients, and family/friend/caregiver consider clinical evidence of benefits and risks as well as 

patient values and preferences to make decisions regarding the patient’s treatment.(55) Shared 

decision making is emphasized in Crossing the Quality Chasm, a 2001 Institute of Medicine report 

in 2001(56) and is inherent within a holistic health approach. Providers must be adept at 

presenting information to their patients regarding individual treatments, expected risks, expected 

outcomes, and levels or settings of care or both, especially where patient heterogeneity in 

weighing risks and benefits might exist. Veterans Health Administration and the Military Health 

System have embraced shared decision making. Providers are encouraged to use shared 

decision making to individualize treatment goals and plans based on patient capabilities, needs, 

and preferences. 

C. Patients with Co-occurring Conditions

Co-occurring conditions can modify the degree of risk, impact diagnosis, influence patient and 

provider treatment priorities and clinical decisions, and affect the overall approach to managing 

LLA rehabilitation. Many Veterans, active-duty service members, and their families have one or 

more co-occurring conditions. Because LLA is sometimes accompanied by co-occurring 

conditions, managing LLA collaboratively with other care providers is often best. Some co-

occurring conditions might require early specialist consultation to determine necessary changes in 

treatment or to establish a common understanding of how care will be coordinated.  

https://www.va.gov/wholehealth/
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D. The Amputation Care Team 

A multidisciplinary care team consists of expert clinicians purposefully assembled to provide 

patient-centered, holistic and precision care. “The core function of a multidisciplinary team (MDT) 

is to bring together a group of healthcare professionals from different fields in order to determine 

patients’ treatment plan.”(57) This team paradigm reduces barriers to interdisciplinary 

communication improving efficiency of diagnosis, treatment planning and comprehensive care. 

Collocation of the team in specialized centers utilizes coordinated care to decrease the burden of 

travel and improve access for patients to all members of the team resulting in enhanced 

outcomes. The experience of the Department of Defense and the Department of Veterans Affairs 

has utilized this approach for over twenty years.  

a. The Members of the Amputation Care Team 

As stated by the Massachusetts General Hospital team, “Effective care of amputees is not just 

limited to surgical intervention; rather, it requires a comprehensive approach that recruits services 

focused on functional and psychosocial rehabilitation.”(58)  

The core amputation clinic team includes a physical medicine and rehabilitation physician 

(physiatrist), a physical therapist, an occupational therapist, a prosthetist, a licensed social worker, 

a nurse, and a rehabilitation psychologist. The expanded team includes those from vascular 

services, orthopedics, plastic surgery, dermatology, wound care, infectious disease, podiatry, and 

recreational therapy and adaptive sports or others as appropriate. Involvement of an expanded 

team will be dependent on individual patients or overall clinical population. 

a. A physical medicine and rehabilitation physician (physiatrist) is responsible for leading the 

team through the rehabilitation process including assessment and evaluation, prosthetic 

planning if applicable, and lifelong management.  

b. The physical therapist (PT) and occupational therapist (OT) perform comprehensive 

evaluations of the patient’s current function and design a rehabilitation program to address 

functional impairments. The PT and OT then provide education, functional mobility and 

gait training, safety and falls prevention, self-care management and activities of daily living 

(ADL) training. These therapists collaborate closely with a prosthetist during all phases of 

prosthetic care and prosthetic training. 

c. The certified prosthetist (CP) performs a comprehensive evaluation of the patient’s 

residual limb, range of motion and functional goals. The CP is responsible for directing the 

team on the appropriate componentry based on goals and abilities of the patient. The CP 

fabricates the limb, provides adjustments and modifications and fitting guidance 

throughout the rehabilitation process alongside the therapists. 

d. Licensed social workers provide adjustment counseling (individual, family and group), 

complete needs assessments around psychosocial issues, provide resources, assist with 

navigation of the health system, and provide case management services. 

e. Rehabilitation psychologists assess cognitive functioning, provide adjustment counseling 

services, and further research efforts with the amputation population. 

f. Expanded team members provide specialty input to optimize lower limb health and patient 

function, throughout all phases of rehabilitation. 
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b. Effectiveness of the Team as an Amputation Care Team  

“Working with a specialized multidisciplinary amputation care team is critical to provide patients 

with the full range of information and resources they need to adapt and thrive following their 

amputation.”(59) The multidisciplinary team is successful when working closely with referring 

teams such as primary care and surgery teams when it has been determined that the patient will 

require amputation. A referral from the primary care team provides the opportunity for the 

multidisciplinary team to educate the patient and their family prior to the surgery. It is during this 

education session when topics such as preparing the home, estimated timelines and what to post-

surgical discharge planning first occur.  

In the same article(59), there is emphasis on the importance of collaboration of the surgical team 

and the other members of the care team prior to amputation: “…it is important for the surgeon to 

understand some of the basics of prosthetics (sic) and what advances have been made and to 

have a working relationship with a prosthetist, who as a team, can help provide the patient with 

the optimum prosthetic (sic).” By creating an environment of multidisciplinary collaboration, the 

team makes decisions with the patient and their family to ensure the best possible outcomes. 

c. Conclusion 

Over time, greater familiarity among specialists will serve to improve the provision of amputation 

care through more robust integration of services and a better understanding of post-operative 

patient need and expectations.(58) 

Hence, these professionals should be integrated into amputation care teams. In addition, involving 

translational research teams should also be considered, as it will help reduce the existing gap 

between basic research and the daily clinical practice.(57) 
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VIII. Algorithm 

This CPG’s algorithm is designed to facilitate understanding of the clinical pathway and decision-

making process used in rehabilitation of patients with LLA. This algorithm format represents a 

simplified flow of the management of patients with LLA and helps foster efficient decision making 

by providers. It includes: 

• An ordered sequence of steps of care  

• Recommended observations and examinations 

• Decisions to be considered  

• Actions to be taken 

The algorithm is a step-by-step decision tree. Standardized symbols are used to display each 

step, and arrows connect the numbered boxes indicating the order in which the steps should be 

followed.(60) Sidebars provide more detailed information to assist in defining and interpreting 

elements in the boxes. 

Shape Description 

 
Rounded rectangles represent a clinical state or condition. 

 
Hexagons represent a decision point in the guideline, formulated as a 

question that can be answered “Yes” or “No”. 

 Rectangles represent an action in the process of care. 

 Ovals represent a link to another section within the algorithm  
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Module A. Pre-Amputation   
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Module B. Post-Amputation 
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Module C. Primary Care 
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Abbreviations: ACT: Amputation Care Team 

  

 

 

 

 

 

 

 

 

 

 

Sidebar A: Amputation Care Team (ACT) 

The ACT is a physician-led, patient-centered, transdisciplinary approach to provide a 

comprehensive treatment plan, limb preservation, and ensure lifelong management. The specialists 

involved may include: 

• Rehabilitation physicians 

• Pain management specialists 

• Surgeons (e.g., vascular, orthopedic) 

• Mental and behavioral health providers 

• Case managers 

• Nurses 

• Occupational therapists 

• Physical therapists 

• Certified prosthetists 

• Social workers 

• Trained peer visitors 

• Recreational Therapists and Adaptive Sports Providers 

• Others (e.g., podiatrist, cardiologist) 
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Sidebar B: Comprehensive Pre-Amputation Evaluation 

For amputation or other management approaches being considered, assess the 

following: 

• Preliminary prosthesis candidacy 

• Functional implications of amputation if not using a prosthesis (applies to all 

patients at times) 

• Equipment or home modification needs to prepare for post-amputation 

• Specific rehabilitation goals such as optimizing mobility with the contralateral limb 

• Psychosocial and behavioral health 

• Medical factors affecting function 

• Alternative surgical approaches or conservative management 

 

See Appendix D in the full LLA CPG for further recommendations. 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

   
 

December 2024 Page 27 of 162 
 

Sidebar C: Pain Management 

 Perioperative Pain Management: 

 Intraoperative placement of a perineural catheter for the post-operative delivery of 

local anesthetic can reduce pain following amputation surgery. (Recommendation 4) 

 Insufficient evidence to recommend for or against targeted muscle reinnervation or 

other peripheral nerve surgical management for phantom limb pain (PLP). 

(Recommendation 3) 

 Residual Limb Pain (RLP) Management: 

 Insufficient evidence for or against neurostimulation (e.g., peripheral nerve 

stimulation, or spinal cord stimulation) or neuroablation (e.g., cryoneurolysis, radio 

frequency ablation) interventions for the management of RLP (Recommendation 21) 

 Chronic Phantom Limb Pain Management: 

 Perineural catheter delivered anesthetic for the treatment of chronic severe phantom 

limb pain with functional impairment (Recommendation 22) 

 Consult for mirror therapy, alone or in combination with other therapies, to improve 

pain, function and quality of life for individuals with phantom limb pain. 

(Recommendation 11) 

 Insufficient evidence to recommend for or against any systemic pharmacologic 

intervention for the management of phantom limb pain. (Recommendation 23)  

 Insufficient evidence for or against neurostimulation (e.g., peripheral nerve 

stimulation, or spinal cord stimulation) or neuroablation (e.g., cryoneurolysis, radio 

frequency ablation) interventions for the management of phantom limb pain 

(Recommendation 21) 
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Sidebar D: Functional Activity List 

Below is a comprehensive list of activities to include throughout the rehabilitation process of 

individuals with lower limb amputation. 

These activities are dependent on patient preference, level of functioning, and overall clinical 

judgment to ensure safety. 

The goal of this list is to promote the highest level of independence for individuals with and 

without prosthesis/prostheses. 

Ensure incorporation of appropriate medical equipment as needed to complete tasks safely 

(prostheses, wheelchair, crutches, walker, etc.). 

Activities of Daily 

Living 

  

Bathing and Showering (including transfers) 

Toileting and hygiene (including transfers) 

Grooming (standing or sitting at sink with or without a prosthesis) 

Dressing (managing pants with/without prosthesis, changing shoes on 
prosthesis) 

Donning/doffing shrinkers/liners/prosthesis 

Cleaning, charging, basic maintenance of prosthesis 

Wound care 

Functional 

Mobility 

Fall recovery  

Transfers to/from kneeling/sitting on floor 

Managing a curb 

Stairs 

Managing uneven terrain (rocks, sand, grass) 

Inclines and declines (hills) 

Ambulating while carrying objects 

Wheelchair management 

Managing small spaces (walking backwards, side steps, etc.) 

Quick changes of direction/pivots 

Household Tasks 

  

Cooking 

Cleaning dishes (unloading dishwasher, managing high/low cabinets) 

Housework (vacuuming, mopping, dusting, cleaning toilets/tubs) 

Laundry 

Gardening  

Yardwork (mowing the lawn, weed whacking)  

Making the bed/changing sheets 

Taking out the trash/bringing bins to the street 

Painting a room   

Managing a ladder 

Moving furniture/boxes (with or without dolly) 

Hanging a painting 

Retrieving objects under the bed 
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Cutting firewood  

Caregiving 

Child rearing (carrying child, pushing child on swing, carrying car seat, 
playing on floor) 

Caring for pets and animals (managing dog leash, washing animal, carrying 
food bag) 

Caring for family members (pushing wheelchair, assisting with transfers) 

Community Tasks 

Driving 

Managing public transportation (bus, train, etc.) 

Wheelchair management in/out of car or public transportation 

Grocery shopping (pushing cart, carrying bags, loading/unloading car) 

Carrying tray in the cafeteria 

Changing a tire 

Religious activities (managing church pews, kneeling, etc.) 

Managing opening and closing doors 

Return to Work 
These tasks will be specific to an individual’s job duties. Many jobs can 
provide a job description that includes the physical requirements. 

Return to 

Sport/Leisure 

Gym Exercises (squats, push-ups, managing gym equipment) 

Backpacking 

Camping (setting up a tent, starting a fire) 

Hiking 

Golfing 

Throwing/catching ball 

Transfers in/out of a boat 

Hunting/fishing 

These tasks will be specific to an individual’s interests. 

Return to Travel 

Managing security at the airport 

Carrying luggage to and through the airport 

Placing luggage overhead 

Managing escalators and moving sidewalks 

Transfers in/out of airplane bathrooms  
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IX. Recommendations

The evidence-based clinical practice recommendations listed in the table below were developed 

using a systematic approach considering four domains as per the GRADE approach (see 

Summary of Guideline Development Methodology). These domains include confidence in the 

quality of the evidence, balance of desirable and undesirable outcomes (i.e., benefits and harms), 

patient values and preferences, and other implications (e.g., resource use, equity, acceptability). 

A note regarding the 2024 LLA CPG Recommendation Table: While some of the below 

recommendations may be an element of a single phase of care, others may be relevant to 

multiple phases or require consideration throughout the entire continuum of care. 

Table 4. Evidence-Based Clinical Practice Recommendations with Strength and Category 

# Recommendation Strengtha Categoryb 

1. There is insufficient evidence to recommend one 
surgical amputation procedure over another. 

Neither for nor 
against 

Not reviewed, 
Not changed 

2. For patients with transfemoral amputation who meet 
eligibility criteria, we suggest osseointegration as an 
option to improve prosthesis use. 

Weak for Reviewed, 
New-added 

3. There is insufficient evidence to recommend for or 
against targeted muscle reinnervation or other 
peripheral nerve surgical management for phantom 
limb pain. 

Neither for nor 
against 

Reviewed, 
New-added 

4. We suggest intraoperative placement of a perineural 
catheter for the post-operative delivery of local 
anesthetic to reduce pain following amputation surgery. 

Weak for Reviewed, 
New-added 

5. Post-transtibial amputation, we suggest application of a 

rigid or semi-rigid residual limb dressing to promote 

healing and early prosthesis use as soon as feasible. 

Weak for Not reviewed, 
Amended 

6. We suggest providing post-operative amputation care 
in an inpatient rehabilitation facility (IRF) over other 
settings (e.g., skilled nursing facility (SNF) or home 
care). 

Weak for Reviewed, 
Amended 

7. We suggest assessment and treatment to improve 
behavioral health and psychosocial functioning. 

Weak for Reviewed, 
New-replaced 

8. We suggest peer support by a trained peer as a 
component of rehabilitation to improve psychosocial 
function. 

Weak for Reviewed, 
Amended 

9. We suggest cognitive assessment to inform 
rehabilitation goals and prosthetic candidacy. 

Weak for Not reviewed, 
Amended 

10. We suggest the care team provides patient education 
throughout amputation rehabilitation. 

Weak for Reviewed, 
Amended 

11. We suggest mirror therapy, alone or in combination 
with other therapies, to improve pain, function and 
quality of life for individuals with phantom limb pain. 

Weak for Reviewed, 
New-added 

12. We suggest an individualized and skilled rehabilitation 
program with exercise and gait training to improve 
functional status, walking ability, and quality of life. 

Weak for Reviewed, 
New-replaced 

13. We suggest using patient-identified sex to inform 
individualized rehabilitation plans. 

Weak for Reviewed, 
New-replaced 
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a For additional information, please refer to Determining Recommendation Strength and Direction 
b For additional information, please refer to Recommendation Categorization  

# Recommendation Strengtha Categoryb 

14.  We suggest screening for factors associated with 
rehabilitation outcomes following acquired limb loss, 
(e.g., smoking, comorbid injuries or illnesses, 
psychosocial characteristics and physical function). 

Weak for Not reviewed, 
Amended 

15.  For community ambulators, there is insufficient 
evidence to recommend any specific transfemoral 
socket design. 

Neither for nor 
against 

Reviewed, 
New-added 

16.  For community ambulators, there is insufficient 
evidence to recommend for or against ischial 
containment or sub-ischial socket designs. 

Neither for nor 
against 

Reviewed, 
New-added 

17.  For prosthetic ambulators, we suggest prescribing 
microprocessor knee units over non-microprocessor 
knee units for reducing falls, optimizing functional 
mobility, and improving patient satisfaction.   

Weak for Reviewed, 
New-replaced 

18.  

 

For prosthetic ambulators, there is insufficient evidence 
to prescribe any specific energy storing and return 
(ESAR) or microprocessor foot and ankle component 
over another. 

Neither for nor 
against 

 

Reviewed, 
New-added 

19.  For prosthetic ambulators, we suggest energy storing 
and return (ESAR) or microprocessor-controlled foot 
and ankle components over solid ankle cushioned heel 
(SACH) feet to improve ambulation and patient 
satisfaction. 

Weak for Reviewed, 
New-added 

20.  We suggest using patient-reported and performance-
based measures with acceptable psychometric 
properties to assess function. 

Weak for Not reviewed, 
Amended 

21.  There is insufficient evidence to recommend for or 
against neurostimulation (e.g., peripheral nerve 
stimulation, or spinal cord stimulation) or neuroablation 
(e.g., cryoneurolysis, radio frequency ablation) 
interventions for the management of phantom limb pain 
or residual limb pain. 

Neither for nor 
against 

Reviewed, 
New-added 

22.  We suggest perineural catheter delivered anesthetic for 
the treatment of chronic severe phantom limb pain with 
functional impairment. 

Weak for Reviewed, 
New-added 

23.  There is insufficient evidence to recommend for or 
against any systemic pharmacologic intervention for 
the management of phantom limb pain. 

Neither for nor 
against 

Reviewed, 
New-added 

24.  For prosthesis users with hyperhidrosis, there is 
insufficient evidence to recommend for or against 
Botulinum toxin treatment to reduce sweat production, 
improve prosthetic function, reduce pain, and improve 
quality of life. 

Neither for nor 
against 

Reviewed, 
New-added 

25.  There was insufficient evidence to recommend for or 
against strategies to prevent re-amputation of the 
ipsilateral limb or amputation of the contralateral limb. 

Neither for nor 
against 

Reviewed, 
New-added 

26.  There is insufficient evidence to recommend for or 
against any specific intervention to improve intimacy 
and sexual health. 

Neither for nor 
against 

Reviewed, 
New-added 
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Recommendation 

1. There is insufficient evidence to recommend one surgical amputation procedure over 

another.  

(Neither for nor against | Not reviewed, Not changed) 

 

Discussion 

The primary objective of a lower limb surgical amputation procedure is a well-healed and well-

shaped residual limb that is free from pain or other complications with excellent function and soft 

tissue characteristics. While the surgical procedure chosen is most often related to the 

surgeon’s preference and experience or is determined after a conversation between the 

surgeon and the patient, involving other members of the care team can better align expected 

surgical outcomes with expected rehabilitation outcomes. For example, if there is uncertainty 

regarding the optimal length of a residual limb, a pre-operative consultation with an experienced 

physiatrist or prosthetist should be considered. Of the many contemporary lower limb surgical 

amputation procedures, only a few (e.g., Burgess versus Ertl, Gritti-Stokes versus traditional 

transfemoral) have been compared in non-randomized observational studies.(61-66) No one 

procedure has been shown to be clearly superior to another, or to lead to a clear advantage in 

prosthesis use or rehabilitation potential. Each procedure has its own advantages and 

disadvantages. Further research is needed to explore how different surgical techniques impact 

functional outcomes based on underlying indication for amputation (e.g., trauma, vascular 

deficiency, infection). Also, more research is needed to further outline the potential strengths 

and weaknesses of the available procedures beyond expert opinion.  

The Work Group considered the assessment of the evidence from the 2017 VA/DOD LLA CPG 

and did not systematically review the evidence related to this recommendation in this 

update.(61-66) Therefore, this recommendation is categorized as Not reviewed, Not changed. 

The Work Group’s confidence in the quality of the evidence overall was very low. The benefits 

and harms were balanced as there were no major differences in serious adverse effects 

between surgical amputation procedures. Patient values and preferences may have large 

variation. Other implications the Work Group considered included subgroup considerations 

surrounding patient demographics and the feasibility of training for specific surgical procedures. 

Thus, the Work Group decided upon a Neither for nor against recommendation. 

Recommendation 

2. For patients with transfemoral amputation who meet eligibility criteria, we suggest 

osseointegration as an option to improve prosthesis use. 

(Weak for | Reviewed, New-added) 

Discussion 

Osseointegration, as described by Atallah et al. (2018)(67), is “the direct connection of a ‘nonvital’ 

component incorporated in living bone”. This procedure originated in the dental field in the 1960s 

and was integrated into the audiology field through bone-anchored hearing aids in the late 1970s. 

The introduction of osseointegration as a technique for individuals with limb loss as a bone-
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anchored option for prosthesis use, an alternative to traditional socket-based suspension, was 

introduced world-wide in 1990 but only in the past 10 years in the United States.  

Advancements in materials used to design and fabricate prosthetic sockets and the use of 

materials, such as silicone and urethane to enhance comfort, have helped enhance prosthetic 

socket comfort and function. Despite those advancements, many individuals experience difficulty 

with a consistent and accurate fit due to residual limb volume fluctuations, which can be caused 

by diet, change in activity level, comorbidities such as diabetes or dialysis, or muscle atrophy. A 

“poor fit can lead to issues regarding prosthetic function, with poor mechanical coupling…making 

it difficult for the person to use their prosthesis in a precise and confident manner.”(68) These 

challenges can lead to prosthesis intolerance and abandonment, and this alone, may justify the 

osseointegration procedure as a viable option for many users.  

While osseointegration is believed to result in improvements in functional outcomes and health-

related quality of life, the procedure is not without risk. Noted complications are infection, both 

stoma-associated infections and soft-tissue infections, as well as peri-prosthetic fractures and 

loosening of the implant.(69) Presenting potential candidates with both the benefits and risks of 

the procedure will ensure the decision is patient-centered and comprehensively explored. The 

clinician should also consider the potential harms or risks to this procedure including infection and 

tissue complications, implant loosening and fracture. Infections are common in this population as 

cited by Atallah et al. (2018) stating an incident of infection of 49% reported in either a scheduled 

or emergency visit after three years.(67) Balzani et al. (2020) showed an overall infection rate at 

32% with the more common infection being superficial in nature and did not require implant 

removal.(69) 

For eligible patients, the potential benefits in overall functional mobility and quality of life may 

foster a level of lifestyle change with both physical and psychological benefits as noted in Balzani 

et al. (2020), which reported that “users of osseointegrated prostheses demonstrated improved 

walking ability when compared to walking prior to the procedure using traditional socket based 

prosthesis.”(69) Other noted benefits, such as ease of donning and the absence of a socket 

contributed to an improved quality of life. While mobility seems to be a primary focus of many 

interested in this procedure, often overlooked are the precautions, contraindications, and timeline 

from time of surgery to discharge from rehabilitation services. Precautions and contraindications 

may include life-changing activity parameters in high-impact sports, limitation of activities in 

various bodies of water to prevent potential for infection and avoiding activities requiring excessive 

movements such as torque or rotation through the bone. And for many, age alone may be a 

contraindication and reason for not being a candidate for the procedure.  

Some osseointegration procedures are one-stage while others adopt a two-stage approach which 

may span weeks to months of surgery to healing time. In addition to the surgical healing time, the 

often slow and steady approach to the rehabilitation process may create longer than expected 

timelines. 

The Department of Defense has been integrating osseointegration surgery into their surgical 

repertoire for almost ten years, most often using the Osseoanchored Prostheses for the 

Rehabilitation of Amputees (OPRATM) Implant System created by Dr. Rickard Branemark. This 
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osseointegration system received FDA approval for the transfemoral level on December 18, 2020, 

and is commercially available in the US and is a covered benefit for qualifying Veterans at VA.   

Other bone anchored prostheses are considered experimental to include the eOPRA, a device 

being developed to restore some sensory function through the osseointegrated component. 

The Work Group systematically reviewed evidence related to this recommendation(67,69) and are 

categorizing it as Reviewed, New-added. The Work Group’s confidence in the quality of evidence 

was very low. The body of evidence had some limitations as both studies were systematic reviews 

which included numerous cohort studies. We believe the benefits and harms/burdens are 

balanced and, when considering patient values and preferences, there may be patient hesitancy 

to undergo a procedure such as a bone-anchored prosthesis knowing there is always a possibility 

of infection and a potential need for additional surgical procedures. The large variation in this 

population is also supported by the possibility of a lack of expertise in care of the person with 

osseointegration as many clinicians are largely not familiar with the procedure and the care of the 

individual with this bone-anchored prosthesis due to lack of access to the intervention and limited 

training. Thus, the Work Group decided upon a Weak for recommendation. 

Recommendation 

3. There is insufficient evidence to recommend for or against targeted muscle reinnervation 

or other peripheral nerve surgical management for phantom limb pain. 

(Neither for nor against | Reviewed, New-added) 

 

Discussion 

Targeted muscle reinnervation (TMR) involves “transferring distally innervating peripheral 

nerves from muscles that are no longer present or functional to more proximal available or 

functional musculature.”(70) Emerging research shows additional potential for reduced phantom 

limb pain (PLP) and residual limb pain, although some of the risks involved in TMR include 

neuromas of the dissected nerve, local wound problems, and compromised limb/socket 

interface due to scarring or hypersensitivity.(71) Dumanian et al. (2019)(72) identified TMR as a 

promising surgical intervention for improving PLP and possibly residual limb pain. However, 

lower extremity Quality of Life in Neurological Disorders (NEURO-QoL), Numerical Rating Scale 

(NRS) pain scale scores, and Patient-Reported Outcomes Measurement Information Systems 

(PROMIS) pain scale scores did not differ between groups at 1 year. 

Like treatments in upper limb amputations, a variety of potential treatments (e.g. Regenerative 

Peripheral Nerve Interface) in addition to TMR were identified as options to help improve 

outcomes in individuals with LLA. However, many did not meet inclusion criteria for this CPG’s 

systematic evidence review due to potential selection bias, minimal control for potential 

confounders, and lack of blinding outcomes assessors. 

The Work Group systematically reviewed evidence related to this recommendation focusing on 

TMR effects on PLP and are categorizing it as a Reviewed, New-added.(72) The Work Group’s 

confidence in the quality of the evidence was very low. The body of evidence had limitations 

including small sample sizes and confounders in the analysis. The evidence supporting potential 
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benefits of the advances, including hardware, software, surgical, technology, or supplemental 

surgical interventions was limited. Thus, the Work Group decided on a Neither for nor against 

recommendation. Patient values and preferences were similar, as patients have a desire for 

relief of PLP. The Work Group felt that although TMR is a procedure that is becoming widely 

acceptable, surgical training in the technique is not yet universal. In addition, the Work Group 

felt that further research into peripheral nerve management, along with exploration for 

individuals undergoing amputation surgery due to dysvascular disease was needed. Therefore, 

the Work Group decided upon a Neither for nor against recommendation.  

 

Recommendation 

4. We suggest intraoperative placement of a perineural catheter for the post-operative 

delivery of local anesthetic to reduce pain following amputation surgery. 

(Weak for | Reviewed, New-added) 

Discussion 

Evidence suggests that infusion of local anesthetic via perineural catheter (PNC) reduces post-

operative pain in patients undergoing LLA. The evidence base for this recommendation was a 

single SR(73) that contained a total of 10 studies, from which the Work Group paid particular 

attention to the included individual RCTs.(74-77) A systematic review by Laloo (2021)(73) found 

that anesthetic administered via PNC for the first 72-96 hours after amputation surgery reduced 

post-operative acute residual pain and morphine requirements.(74-77) A systematic review by 

Laloo (2021)(73) found that anesthetic administered via PNC for the first 72-96 hours after 

amputation surgery reduced post-operative acute residual pain and morphine 

requirements. However, when only the RCTs were assessed, the impact of PNC delivered 

anesthetic on pain reduction was maintained with a moderate effect size (SMD -0.6) but there was 

no clear reduction in morphine requirements. Considering all trials (e.g., retrospective, and 

prospective RCTs) contained within the SR – average opioid reduction in the PNC arm was 20mg 

of oral morphine equivalents over the entire post-operative period (e.g., studies ranged from 3-5 

days of post-op assessment when evaluating opioid requirements) and this reduction was of 

uncertain clinical significance. 

There are similar values in patient preferences regarding PNC delivered local anesthetic as most 

patients prefer adequate post-operative pain control. Additionally, the benefits of the intervention 

slightly outweigh the harm/burden since complications (e.g., leaking, infection) were reported as 

either rare or easily managed. From a resource utilization standpoint, PNC does require additional 

training of the healthcare provider, requires supplies, and some patients undergoing LLA may 

require more than one PNC for adequate anesthetic delivery, but none of these were deemed 

burdensome by the Work Group.  

The Work Group systematically reviewed the evidence related to this recommendation, which 

included a single SR (73) identified by the evidence review process. Specific focus was given to 

the four individual RCTs (74-77) contained in this SR and, as such, this recommendation is 

categorized as a Reviewed, New-added. The Work Group’s confidence in the quality of evidence 

was low since the evidence base was limited to a single SR with large heterogeneity in how 
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outcomes of interest were measured. Benefits are assessed as slightly outweighing harms given 

that PNC-administered anesthetic improves the outcome of post-operative pain and was not 

associated with serious adverse effects. Patient values were deemed similar as the patient focus 

group report good quality pain control of importance. Thus, the Work Group decided upon a Weak 

for recommendation. 

Recommendation 

5. Post-transtibial amputation, we suggest application of a rigid or semi-rigid residual limb 

dressing to promote healing and early prosthesis use as soon as feasible.  

(Weak for | Not reviewed, Amended)  

 

Discussion 

The Work Group did not identify any new evidence on post-surgical dressing options for transtibial 

or transfemoral amputation that met inclusion criteria.  

“Residual limb dressing” is often used to describe dressings that are placed over a local surgical 

incision, such as sterile gauze. Potential goals of post-operative residual limb management 

include: to promote healing, promote early prosthesis fitting, promote earlier or improved return to 

function, or control residual limb or PLP. Ideally, a post-operative residual limb dressing should 

protect the surgical incision and residual limb from trauma, control edema, prevent knee flexion 

contracture (if applicable), and shape the limb for prosthesis fitting.(78) There are three categories 

of post-amputation residual limb dressings(78,79): soft dressings, semi-rigid dressings, and rigid 

dressings. Terminology varies and categories are not mutually exclusive. For example, in the SR 

by Kwah et al.(79), semi-rigid dressing is a term sometimes grouped under rigid dressings. Some 

rigid dressing interventions included the use of a soft, elastic dressing underneath the rigid 

layer.(80,81)  

Soft Dressing  

Soft residual limb dressings can be categorized as non-elastic soft dressings (e.g., gauze 

wrapping and/or non-elastic residual limb sock) or elastic soft dressings (e.g., elastic bandage or 

elastic residual limb shrinker sock). Soft dressings are relatively easy to apply and remove, easy 

to store and order from the manufacturer (therefore easy to replace should soiling occur) and 

make it easy for clinicians to inspect and address the incision. Elastic bandages, if incorrectly 

applied, could cause excess pressure at the proximal limb or other location, which could lead to 

tissue damage and compromised distal blood flow, impaired healing and a suboptimal limb 

shape.(78,80) Possible disadvantages include dressings falling off if loose, suboptimal protection 

of the residual limb from trauma, and increased the likelihood of knee flexion contracture.  

 

Semi-Rigid Dressing  

A variety of dressings could be considered as “semi-rigid”. Some studies use the term to 

specifically describe dressings that “consist of a bandage imbedded with Unna paste (zinc oxide, 

calamine, gelatin, and glycerine) which forms a semi-rigid inextensible dressing".(82) Other 
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dressings that might be considered semi-rigid are constructed with rigid and soft parts, providing 

some protection and allowing some movement. 
 

Rigid Dressing  

Conventional rigid dressings, or nonremovable rigid dressings, are plaster shells over soft base 

layers such as gauze, residual limb sock, and foam or felt padding of the tibial flares and residual 

limb end, which extend to the thigh and keep the knee in extension. A window is cut for the 

patella.(78,83) Modern nonremovable rigid dressings may use fiberglass casting tape. 

Nonremovable rigid dressings are often placed in the operating room or recovery area. A cast saw 

is needed to remove a nonremovable rigid dressing (unless it has become very loose). Theoretical 

advantages of nonremovable rigid dressing include protection of the surgical incision and residual 

limb from trauma, control of edema by creating a hard stop, and prevention of knee flexion 

contracture. In addition to non-compliance issues, potential disadvantages of nonremovable rigid 

dressings include the time and clinical expertise needed for application, weight, and impeded 

access to the residual limb for incision checks or investigation of new concerns. Clinicians should 

exercise clinical judgement as to which type of dressing they use and consider the pros and cons 

of each for patients (e.g., patients with high risk of falling may benefit from the protection offered 

by a rigid dressing; a removable dressing option may be preferred in patients at higher risk of non-

adherence for follow-up). 

 

The term "removable rigid dressing" was first used to describe a plaster cast-based dressing up to 

the knee, secured to the limb by a suspension cuff.(84) This design allowed knee flexion while the 

cast was in place and potentially removal of the intact cast.(78,79) There are also a variety of 

orthotic devices, custom-made or off-the-shelf, that are rigid and removable. Potential advantages 

of removable rigid dressings or devices include the ability for clinicians to easily access the 

residual limb for inspection and management, and the ability to accommodate residual limb 

volume changes with socks or other measures more frequently. Potential disadvantages of 

removable rigid orthotic devices are that they may be bulky and heavy (which may lead to 

pistoning and skin breakdown), and the patients may remove them at times other than as needed 

for clinical care. 

A 2016 SR found evidence that in persons with transtibial amputation, short-cast “removable rigid 

dressings and semirigid removable dressings with or without combined elastic compression at 

reducing acute post-amputation edema volume compared with conventional elastic compression 

alone” and that removable rigid dressings may reduce residual limb healing time and 

hospitalization time in comparison to soft elastic dressings.(83) This review also found that 

vacuum-formed removable rigid dressings (short-cast) and conventional short-cast removable 

rigid dressings had similar time to prosthesis fitting and wound healing, and had similar physical 

function in follow-up. The study found that use of a polymer gel sock with short-cast removable 

rigid dressing could lead to earlier decrease in residual limb volume in comparison to conventional 

nonremovable rigid dressing. This evidence was included in the 2017 LLA CPG. 

A 2003 systematic review found that “The literature supports that [thigh-high] rigid plaster cast 

dressings result in significantly accelerated rehabilitation times and significantly less edema 
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compared to soft gauze dressings, and prefabricated pneumatic prostheses were found to have 

significantly fewer post-surgical complications and required fewer higher-level revisions compared 

to soft gauze dressings.”(78) This evidence was included in both the 2007 and the 2017 LLA 

CPG. 

An RCT that did not meet inclusion criteria for the SR’s used by prior Work Groups compared the 

use of elastic bandage versus compressive residual limb sock (shrinker).(85) There was reduction 

in residual limb circumference in both groups, with greater reduction in the elastic bandage group. 

There was not a statistically significant difference between the groups in patient satisfaction with 

residual limb appearance. Another RCT that did not meet inclusion criteria for SR’s used by prior 

Work Groups compared the use of nonremovable rigid dressing (cast) or pre-fabricated 

polyethylene removable protective device, grouped as “rigid dressing,” to soft dressing with an 

elastic bandage and knee immobilizer.(65) This study found that time to healing was faster in the 

rigid dressing group. 

Types of rigid dressing interventions included non-removable plaster cast dressing to the thigh 

(two studies), short cast removable rigid dressing (five studies), and semirigid dressings with 

Unna paste (two studies). All but one soft dressing comparison groups included elastic bandaging 

or self-adherent elastic gauze; one defined the comparison as “customary soft dressings and 

bandaging.” For the main comparison of rigid dressings to soft dressings, the SR found that the 

time from amputation to wound healing or prosthesis readiness was shorter in patients with rigid 

or semirigid dressing than with soft dressing, albeit with very low certainty of evidence. There was 

not conclusive evidence for between-group differences in skin- or non-skin-related adverse 

events, time from amputation to no pain, or time from amputation to walking. No data was found 

regarding patient comfort, quality of life, or cost. A 2019 Cochrane Collaboration SR of rigid 

dressings versus soft dressings for transtibial amputation included nine RCTs or quasi-RCTs, 

most of which included persons with amputation due to dysvascular disease.(79) All included 

studies compared one type of rigid dressing to soft dressing. 

The 2017 LLA CPG Patient Focus Group valued the use of shared decision making to develop an 

individualized rehabilitation plan. With respect to residual limb dressing, patient-specific factors 

should be considered in selecting the management strategy. Clinicians should exercise clinical 

judgement as to which type of dressing they use and consider the pros and cons of each for 

patients (e.g., patients with high risk of falling may benefit from the protection offered by a rigid 

dressing). Resource considerations include the time and expertise required for application of a 

residual limb dressing or device, cost of the device, and feasibility in changing the dressing for 

inspection and management of the residual limb or when indicated due to changes in fit. These 

considerations might vary by the patient’s setting for initial post-amputation rehabilitation.  

The Work Group considered the assessment of the evidence from the 2017 VA/DOD LLA CPG. 

No new evidence was found in the 2024 LLA CPG evidence review. Therefore, this 

recommendation was categorized as Not reviewed, Amended. The Work Group’s confidence in 

the quality of the evidence overall was very low. The body of evidence had some limitations 

including variation in intervention group, small sample sizes, and high risk of bias including 

selection bias, performance bias, attrition bias, and reporting bias. The potential benefits slightly 
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outweigh the harms due to improved volume reduction, safety for transfers and non-ambulation 

activities, facilitation of healing and contracture prevention. Therefore, the Work Group decided 

upon a Weak For recommendation.  

 

Recommendation 

6. We suggest providing post-operative amputation care in an inpatient rehabilitation facility 

(IRF) over other settings (e.g., skilled nursing facility (SNF) or home care). 

(Weak for | Reviewed, Amended) 

 

Discussion 

The 2024 update to the 2017 CPG did not find any additional evidence to add to the 2017 

evidence synthesis.  

A prospective, multi-site cohort study of 297 patients with new dysvascular LLA at the foot level or 

higher found that rehabilitation in an inpatient rehabilitation facility (IRF) has advantages 

compared to a skilled nursing facility (SNF).(86) Instrumental variable analysis was used to control 

for potential confounders including amputation level, comorbidities, baseline disability, post-

operative physical or occupational therapy, self-selection into alternative settings, and others. In 

adjusted analyses of the 149 patient who were fitted with a prosthesis, those who had undergone 

rehabilitation in an IRF were more likely to be satisfied with their gait than those who had been in 

a SNF (76.1% vs. 59.3%, p-value < 0.05), and used their prosthesis more on average and 

experienced less pain related to prosthesis use (0.05 <= P <=0.1). There were not statistically 

significant differences (at P < 0.1) in skin irritations, wounds, satisfaction with appearance, or 

satisfaction with gait. In comparison of those who had been in an IRF compared to discharge 

directly home, there were not statistically significant differences (at P < 0.1) in prosthesis use, skin 

irritations, wounds, pain related to prosthesis use, or satisfactions with appearance, gait or 

comfort. Confidence intervals were not reported for any multivariate adjusted rates. In an adjusted 

analysis of all patients in the Roth et al. study(86), those who had undergone rehabilitation at an 

IRF had better physical function on several Short Form-36 domains and were less likely to have 

activities of daily living (ADL) impairment at six-month follow-up.(87) Overall benefit from this 

intervention exceeds any potential harm from a change in the rehab setting. 

Other research not found within either the 2017 or 2024 literature reviews supports the finding of 

an association between IRF setting and better mobility outcome. A prospective cohort study of 72 

individuals with first LLA at the transmetatarsal level or higher by Czerniecki et al., found that 

those who received care on a IRF within the year after amputation were more likely to achieve 

mobility success by 12 months after amputation than those who did not receive care on an IRF 

(adjusted risk difference 0.17, 95% CI 0.09 to 0.25). Mobility success was defined as same or 

improved mobility at 12 months after amputation compared to premorbid, as measured by the 

Locomotor Capability Index 5 (LCI-5). Adjusted analysis controlled for potential confounders 

including amputation level, social support, and total number of therapy visits.(87,88) A study of 

patients in the Netherlands with new amputation at the ankle or higher due to diabetes or 

dysvascular disease found that those who were admitted to an IRF after amputation were more 

likely to return home by one year than those discharged to a nursing home (OR 10.6, 95% CI 
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2.2—52.3). Those admitted to SNF were also more likely to return home than those discharged to 

a nursing home, albeit with a smaller magnitude of effect (OR 3.5, 95% CI 1.1—11.1).(89)  

Potential contributors to benefit from IRF over SNF include intensity and dosage of therapy and 

other treatments, the interdisciplinary and comprehensive approach of IRF, and a stronger 

knowledge base of IRF team members. A mixed methods study of clinicians from skilled nursing 

facilities found that it was difficult for clinicians to maintain knowledge about amputation. 

Contributors were thought to be that amputation comprised a small portion of admissions, and 

resources were spread widely. Participants recommended the use of guidelines in care, and 

collaboration with specialized team members.(90) 

Other considerations for this recommendation include the possible increased resource demands 

on the healthcare system, family and caregivers, and monetary costs with this referral approach 

versus SNF or home-based care programs. Resource use, access, feasibility, and subgroup 

considerations are important factors to consider when discussing rehabilitation settings with 

patients as IRFs may not be easily accessible to all patients. However, these settings are 

accessible and feasible for VA and DOD patients. Although neither the 2017 nor the 2024 patient 

focus groups specifically addressed type of rehabilitation facility following amputation, programs 

that optimize patient outcomes and achievement of patient goals align well with both the 2017 and 

2024 focus group reports. Patients preferred rehabilitation in a setting where treatment was 

specialized to their needs and recognized the importance of an interdisciplinary amputation care 

team (which may be readily available to or integrated with an IRF team).  

As no new evidence was found, the Work Group systematically reviewed evidence related to this 

recommendation from 2017 (86-88) and categorized it as Reviewed, Amended. The Work 

Group’s confidence in the quality of the evidence was low, with study limitations including 

imprecision and risk of selection bias. The potential benefits of post-operative amputation care in 

an IRF over other settings include improved quality of life, better ambulation and confidence in 

gait, increased prosthetic device use, improved success with mobility overall, and fewer 

complaints of pain with prosthetic device use. These improved outcomes outweighed the potential 

harm of increased resource demands across family/caregivers, medical staff, and other 

resources. Patient values and preferences were similar because patients consistently prefer 

focused and personalized rehabilitation that optimizes their outcomes. Thus, the Work Group 

decided upon a Weak for recommendation.  

 Recommendation 

7. We suggest assessment and treatment to improve behavioral health and psychosocial 

functioning. 

(Weak for | Reviewed, New-replaced) 

Discussion 

Behavioral health includes mental health diagnoses commonly occurring in individuals with limb 

loss. This includes, but is not limited to, depression, anxiety, and post-traumatic stress disorder 

as well as behavior that promotes effective self-care including lifestyle factors and self-

management. Psychosocial functioning refers to the patient’s ability to manage the 
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psychological and social factors which influence their interpersonal relationships and personally 

meaningful activities such as work and school. In the case of a patient with LLA, this also refers 

to how well the patient can participate in these activities despite his or her physical impairment. 

Behavioral health interventions may be implemented in multiple formats (e.g., individually or in 

group settings), across different modalities (e.g., in-person or telehealth) and may be 

freestanding or embedded in other rehabilitation treatments.  

Evidence from three studies suggests behavioral health interventions following LLA improve 

psychosocial function, health behavior, and other rehabilitation outcomes such as 

balance. Godlwana et al. (2020) compared a 3-month education and home exercise program to 

usual care.(91) Intervention participants received education on amputation-related care, 

strengthening, and balance. The intervention also included a behavioral component that 

included a personal exercise diary, education on lifestyle modification, and telephone reminders 

for adherence to goals. Intervention participants endorsed greater quality of life and social 

participation (though the social participation did not endure through extended follow-

up). Another study (92) identified in a systematic review by Wijekoon et al. (2023)(93), 

compared a 3-month behavior change intervention based on cognitive behavioral principles with 

a comparator intervention focused on health status monitoring. The intervention included 

targeted and collaborative goal setting surrounding home exercise, walking, and self-

management. Participants in the intervention condition exhibited greater increase in physical 

activity (step counts) and reductions in sedentary behavior. Turner et al. (2021)(94) examined 

the effectiveness of a structured, group-based self-management program vs. education 

alone. The self-management intervention included topics related to basic self-management 

skills, physical health, emotional health, and social relationships and included an amputee peer 

who contributed to discussion. Participants in the self-management program reported improved 

psychosocial function (lower depression) and improved quality of life relative to education 

alone.  

One study examined a pre-amputation behavioral intervention. Toygar et al. (2023)(95) 

examined the impact of a nurse-delivered education program for people with diabetic ulcers 

requiring amputation. The intervention, based on social cognitive theory, included exercise 

recommendations, education on amputation and prosthesis self-care, and coping strategies. 

Participants who received the intervention had better balance scores at 3-days post-

amputation.  

 

One additional study(96) not included in the evidence review and not impacting the strength of 

the recommendation examined a self-management intervention similar to Turner et al. 

(2021).(94) In this large multi-site trial, participants were recruited from existing support groups 

across the country and were randomized to receive either a structured, group-based self-

management intervention, or continue usual care within their existing support 

groups. (2021).(94) In this large multi-site trial, participants were recruited from existing support 

groups across the country and were randomized to receive either a structured, group-based 

self-management intervention, or continue usual care within their existing support groups. The 

self-management intervention included topics related to self-management skills, pain, physical 
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health, emotional health, social communication, working with a healthcare team, and identifying 

resources. Group classes included an amputee peer. Participants in the self-management 

condition reported improvements in psychosocial function, physical function, and self-efficacy 

relative to controls.  

 

Behavioral health is a topic of high importance to Veterans and was a topic frequently 

mentioned in the VA/DOD patient focus group. Periodic assessments of the patient should 

include inquiries into behavioral health status and psychosocial functioning (including spiritual 

beliefs and coping mechanisms). These assessments should be repeated at each phase of care 

and should be part of long-term management. For patients at risk for suicide4, major depressive 

disorder5, post-traumatic stress disorder and acute stress reaction6, or substance use disorder7, 

see the relevant VA/DOD CPGs. Behavioral interventions are generally well tolerated, have few 

side effects, and thus have a favorable risk benefit ratio. Care may include, but is not limited to, 

health behavior counseling and support for adaptation to amputation, as well as the treatment of 

specific mental health disorders. Individual counseling, pharmacotherapy, and group therapy 

(including peer support groups) are common therapeutic options. Behavioral health assessment 

and treatment should be integrated into routine amputation care whenever possible to reduce 

barriers to care.  

 

The Work Group systematically reviewed evidence related to this recommendation.(91,93-96) 

Therefore, it is categorized as Reviewed, New-Replaced. The Work Group’s confidence in the 

quality of the evidence was low. The body of evidence suggests that behavioral interventions may 

improve physical activity, balance, psychosocial function, and quality of life. Reviewed studies 

also had some limitations including small sample size, inconsistent findings for a particular 

outcome across studies, and the deterioration of treatment effects. The benefits of the 

assessment and treatment of behavioral health to improve psychosocial functioning outweighed 

the potential harm of adverse events, which was small. Patient values and preferences were 

strongly supportive of the need for behavioral health. Routine assessment of behavioral health at 

all phases of rehabilitation and integration into routine care were identified as ways to reduce 

barriers to access and participation. Thus, the Work Group decided upon a Weak for 

recommendation. 

  

 
 

4 See the 2024 VA/DOD Clinical Practice Guideline for the Assessment and Management of Patients at Risk for Suicide. 
Available at: https://www.healthquality.va.gov/ 

5 See the 2022 VA/DOD Clinical Practice Guideline for the Management of Major Depressive Disorder (MDD). Available 
at: https://www.healthquality.va.gov/  

6 See the 2023 VA/DOD Clinical Practice Guideline for the Management of Posttraumatic Stress Disorder and Acute 
Stress Disorder. Available at: https://www.healthquality.va.gov/  

7 See the 2021 VA/DOD Clinical Practice Guideline for the Management of Substance Use Disorder (SUD). Available at: 
https://www.healthquality.va.gov/  

https://www.healthquality.va.gov/
https://www.healthquality.va.gov/
https://www.healthquality.va.gov/
https://www.healthquality.va.gov/
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Recommendation 

8. We suggest peer support by a trained peer as a component of rehabilitation to improve 

psychosocial function. 

(Weak for | Reviewed, Amended) 

 

Discussion 

For this 2024 update of the 2017 Recommendation, only one study was retrieved. Turner et al. 

(2021)(94) examined the efficacy of self-management training following amputation. One hundred 

and forty-seven subjects were randomized to either the intervention group with the facilitation or to 

an education group which received standard clinical education and training to include the 

Amputee Coalition’s First Step booklets. Investigators employed trained facilitators (one clinician 

and one Veteran with amputation) over a 4-week period. Assessments included 1) the impact of 

the intervention on physical and psychosocial functioning (primary outcomes) and quality of life 

(secondary outcome) in individuals with amputation and 2) to examine the feasibility and 

acceptability of the intervention in a large national health care system. Vet’s Promoting Amputee 

Life Skills (VETPALS) consisted of a 4-hour workshop and 4 additional 2-hour sessions 

addressing self-management skills, health, and activity, managing emotions, communication, and 

social support, and maintaining goals and gains. 

The study’s primary outcomes were physical functioning (Short Musculoskeletal Functional 

Assessment) and psychosocial functioning (Patient Health Questionnaire-9) with secondary 

outcomes of quality of life (global) and quality of life (satisfaction with health) from the World 

Health Organization Quality of Life Scale (brief). Assessment was conducted at baseline, 6 weeks 

(treatment completion), and 6 months (follow-up). Participants randomized to VETPALS reported 

significantly improved psychosocial functioning and quality of life (satisfaction with health) relative 

to controls at 6 months with no differences in physical functioning over time between VETPALS 

and education control at either time point. Among VETPALS participants, treatment initiation was 

low (56%), but treatment retention (93% attended 4 of 5 classes) and overall satisfaction (100% 

reported very helpful or better and would recommend to a friend) were high. 

Other evidence not included in the evidence allowed within this CPG does exist but did not meet 

standards for inclusion. Consistently albeit anecdotally, peer support has been identified as a key 

component in rehabilitation in studies that were not included in the evidence synthesis report. 

While not of sufficient quality to be included, they provide anecdotal evidence that peer support is 

both valued and sought by families, caregivers and women Veterans.(97-99) Lee et al. 2018(100) 

was excluded because it was a poor quality, retrospective comparative study. 

While the quality of the evidence is very low, benefits outweigh harms overall, the 2017 

recommendation was modified to remove reference to certified peer visitation as no evidence was 

found to support this aspect of peer support. Additionally, as no evidence was found to specify the 

timing or dosing of peer visitation or support across the continuum of care, the language was 

modified to narrow the scope of this recommendation to the evidence provided by Turner et al. 

(2021).(94) This recommendation is consistent with evidence and guidance from the 2017 CPG 
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update. While the quality of evidence was also low, it also suggested involvement in some type of 

support program as beneficial for both the patient and the family/caregiver.(101) Early 

involvement of family members and contact with other patients with amputations is important for 

the patient’s psychological adjustment.(102) The Commission on Accreditation of Rehabilitation 

Facilities (CARF) Amputation Specialty Program requirements are consistent with literature 

suggesting that peer visits work best when the age, sex, and amputation level are considered 

and matched.(101,103) Patient focus group participants reported that peer support programs 

are often helpful following amputation as they provide opportunities for patients with amputation 

to relate to one another as well as share experiences and coping strategies. These factors 

indicate that the benefits of offering this component of care greatly outweigh the potential harms 

to the patient.  

While initial introductory visits between a new patient and the peer visitor are best done in person, 

follow-up visits can be done more easily and frequently using phone, e-mail, or text messaging. 

For patients who are not a reasonable distance from a peer center, or live in an area with low 

population density, a clinical video telehealth visit (real-time video conference) may also be used 

to broaden the patient’s access to a certified peer visitor or support group.  

While the quality of the evidence is very low, benefits far outweigh harm. The patient focus group 

had a clear consensus on the need for peer support as well as a call for additional interventions. 

While there are resource implications (staff time, training, facility space, and recruitment of 

suitable peer support leaders) for peer support programs, the workgroup supports peer support 

and visitation programs as essential to psychosocial function and long-term health for patients 

with LLA. 

This recommendation is Reviewed, Amended from the 2017 CPG. Work Group confidence in the 

quality of the evidence was very low thus this recommendation is rated as Weak for. The benefits 

to adopting this recommendation outweigh potential harms and patient values and preferences 

align positively. Key considerations include the feasibility of developing and sustaining peer 

support programs in facilities with small amputation populations and equity in access to such 

programs in rural or economically disadvantaged locations. Although able to be developed with 

limited resources, these still require staff oversight and leadership which at this point is not a 

billable activity for reimbursement, thus limiting access. Thus, the Work Group decided upon a 

Weak for recommendation. 

Recommendation 

9. We suggest cognitive assessment to inform rehabilitation goals and prosthetic candidacy.

(Weak for | Not reviewed, Amended)

Discussion 

Performing cognitive assessment prior to rehabilitation may assist in the development of 

appropriate goals and tailoring of the rehabilitation care plan. An SR of 30 studies reported that 

poorer cognitive function is associated with multiple aspects of amputation rehabilitation and 

subsequent functioning, including lower rates of successful prosthetic device fitting, decreased 

prosthetic device use, decreased mobility, loss of independence, and increased incidence of 
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falls, as well as higher mortality rate and an undesirable variation in adherence to medical 

regimens for individuals with LLA.(104)  

 

The impaired cognitive domains of memory and executive function relate to the reduction of 

prosthetic device use and decreased functional outcomes. Verbal fluency, a measure of 

executive function, has been found to be predictive of prosthetic device use.(104) Cognitive 

status, particularly for individuals without comorbidities, can be predictive of long-term mobility. 

Memory in the acute phase following amputation is a predictor of long-term perceived health 

status and activity restriction. Visual memory is a predictor of mobility and locomotion. Dementia 

prior to amputation is predictive of increased mortality following amputation.(104)  

Two other SRs not included in the evidence review and not impacting the strength of the 

recommendation examined the association between function and outcomes following amputation. 

One SR of 9 studies examined the association between cognition and prosthesis related 

outcomes among dysvascular amputees and found poorer cognitive function associated with 

poorer functional mobility, shorter wearing time, lower likelihood of prosthesis fitting, and poorer 

performance on multi-factorial prosthesis-related outcome measures. The most recent SR 

conducted in 2023 focused specifically on dysvascular amputees consisting of 14 studies. The 

review was consistent with previous reviews noting an association between cognition and 

prosthesis use, mobility, ADLs.(105)  Depending upon the modality (e.g., screening vs. more 

extensive testing), assessment requires additional resources including time for testing and specific 

training, but also addresses important individual difference factors for some groups of patients, 

particularly individuals who are older or have dysvascular etiology. As cognition may affect most 

aspects of rehabilitation as well as patient outcomes, treatment teams should establish a process 

whereby any member can identify a concern and recommend additional assessment by a 

qualified professional (most typically a neuro- or rehabilitation psychologist or speech language 

pathologist). 

The Work Group systematically reviewed evidence from the prior CPG to this 

recommendation.(104) Therefore, it is categorized as Not reviewed, Amended. The Work Group’s 

confidence in the quality of the evidence was very low. The body of evidence supports assessing 

cognitive function, specifically memory and/or executive function, in patients following LLA. 

Studies included in the SR had some limitations including small sample size, and widely varying 

use of assessment tools and specific outcomes, detracting from the ability to summarize findings 

across studies. The benefits of cognitive assessment, including gaining valuable information that 

can be used to help establish goals and determine prognosis treatment, outweighed the barriers, 

which included provider time and availability. Potential harm of adverse events was small. Regular 

consideration of the need for assessment at all phases of rehabilitation and integrated into routine 

care were identified as ways to reduce barriers to access. Thus, the Work Group decided upon a 

Weak for recommendation. 

 

Recommendation 

10. We suggest the care team provides patient education throughout amputation 

rehabilitation. 

(Weak for | Reviewed, Amended) 
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Discussion 

Evidence suggests patient education interventions (the timing, format, and content of which 

varies substantially from study to study) improve functional status/walking ability in the 

perioperative phase, increases social participation throughout the rehabilitation process, and 

improves quality of life in patients with LLA.(91,93,95)  

  

An RCT (N = 60; 30 in each group) by Toygar et al. (2023)(95) found that compared to patients 

who received 15 minutes of routine education pre-surgery, patients who received an hour-long 

education program based on Bandura’s Social Cognitive Learning Theory before surgery 

showed improved balance/reduced fall risk as measured by scores on the Berg Balance Scale 

three days post-amputation. Although subgroup analysis revealed no statistically significant 

difference in balance/fall risk among patients who received major amputations (but a trend in 

favor of the intervention), the treatment effect on balance/fall risk favoring the intervention 

persisted for patients with minor amputations.   

  

Evidence from 1 SR(93) that included 1 RCT studying a patient education intervention(91) (N = 

154; 77 in each group) showed that compared to Usual Care, a 3-month home education + daily 

exercise program with daily telephonic reminders improved social participation at 3 months 

post-op (i.e., Intervention group showed “mild” participation restrictions while Control group 

showed “moderate” restrictions), but this effect did not persist at 6 months post-op (at which 

point, both groups were in the “mild” restrictions range). The effects of the intervention on 

different quality of life outcome measures varied across time points. Specifically, the intervention 

improved scores on an overall quality of life measure and two of its subscales (i.e., the overall 

EuroQOL-5D, the Utility subscale, and the Visual Analog Scale (VAS) subscale) at 3 months 

post-op; however, the treatment effect only remained significant for the VAS subscale at 6 

months post-op.    

  

Although not included in the 2024 LLA CPG evidence review, older peer-reviewed publications 

have consistently concluded that patient education is beneficial for improving patient outcomes 

specifically following amputation and other invasive surgical procedures. (e.g.,(106,107) Joint 

Commission requirements (also not included in the 2024 evidence review) further underscore 

the importance of patient education in health care settings given their emphasis on assessing 

patient learning needs and tailoring educational materials and training programs accordingly to 

meet those needs.(106,107) Joint Commission requirements (also not included in the 2024 

evidence review) further underscore the importance of patient education in health care settings 

given their emphasis on assessing patient learning needs and tailoring educational materials 

and training programs accordingly to meet those needs.(108) Our suggestion to provide patient 

education throughout the rehabilitation process also aligns with patient values and preferences. 

The patient focus group emphasized the importance of patient education to better advocate for 

themselves when developing their care plan. They also discussed the need for easily accessible 

information and resources for themselves and their loved ones to further optimize care and 

support for patients living with LLA.  
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The Work Group considered the resource requirements of training providers and/or peers (see 

2024 LLA CPG suggestion for peer support interventions, including incorporation of trained 

peers in self-management programs) to assess for relevant subgroup considerations (e.g., 

cognitive status, learning needs, single limb vs. multi-limb amputation) and provide patient 

education interventions that appropriately meet individual patient needs. The Work Group also 

discussed that resource use at individual facilities could be offset by incorporating peer 

educators, digital platforms, app development, and telehealth services to increase feasibility and 

accessibility to patient education materials and reduce potential inequities regarding the 

availability of patient education interventions across rehabilitation settings.(109)  

  

The Work Group systematically reviewed evidence related to this recommendation(91,93,95) 

and it is categorized as Reviewed, Amended. The Work Group’s confidence in the quality of the 

evidence was very low. The body of evidence had some limitations in the methodological quality 

of the included RCTs, including lack of intention-to-treat analyses, high attrition rates, unclear 

blinding of patients and study personnel/assessors, and not adequately adjusting for significant 

differences in baseline characteristics. The strength of evidence was also limited due to 

imprecision related to wide variability around effect sizes and the inclusion of single small 

studies.(91,95) Therefore, the recommendation is rated as Weak For. Despite the very low 

quality of the evidence, the benefits of providing patient education throughout amputation 

rehabilitation (e.g., improved balance, social participation, and quality of life) greatly outweigh 

the potential harms to the patient. Patient values and preferences were similar because patients 

want access to information that can aid in advocating for themselves in the development of their 

care plan and effectively communicating their care/support needs to family members post-

amputation. The Work Group acknowledged there are resource requirements involved in 

training educators to assess individual patient learning needs and provide education that 

appropriately addresses these needs; however, incorporating trained peers, digital platforms, 

and/or telehealth services are all options to improve feasibility/accessibility, and reduce potential 

inequities across rehabilitation settings. Thus, the Work Group decided upon a Weak for 

recommendation. 

 

Recommendation 

11. We suggest mirror therapy, alone or in combination with other therapies, to improve 

pain, function and quality of life for individuals with phantom limb pain. 

(Weak for | Reviewed, New-added) 

Discussion 

Evidence suggests that mirror therapy (MT), either alone or as a component of an intervention, 

improves PLP based on two 2 SRs (110,111) and 3 RCTs (112-114) identified during the 

systematic evidence review. This recommendation is consistent with that of the 2022 VA/DOD 

Upper Limb Amputation (ULA) recommendation #5, which reads “We suggest the use of mirror 

therapy for the short-term reduction of phantom limb pain.” This ULA recommendation was 

supported by evidence from Barbin et al. (2016)(115), which similarly found that “mirror therapy 

resulted in improved pain outcomes when compared to the control patients with ULA at 4 days 

to 6 weeks follow-up.”(116) A key difference from the ULA CPG findings is that many of the 
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RCTs contained within the SRs in this evidence base for LLA reported on secondary endpoints 

of PLP reduction at 3 months (114) and 6 months (117-120) suggesting that the effect is durable 

in LLA. 

 

Improvements in function and/or Quality of Life (QOL) were critical outcomes for the key 

question related to this recommendation. Overall, studies evaluating function/QOL are less 

common, and outcome measurement is more heterogenous (e.g., versus a numeric pain rating 

scale), making inter-trial comparisons difficult. Nonetheless, there was one SR identified by the 

systematic evidence review (110) that specifically evaluated the impact of MT on functional 

outcomes in patients with LLA and PLP. The Work Group also considered RCTs identified by 

the SR (112,114) or RCTs that were contained within SRs (117-120) that included functional 

outcome information. Lastly, one RCT contained within the Gane 2023 (110) SR was reported 

as a negative trial; however, upon individual review, MT was the control and MT + phantom limb 

exercise was the intervention with both arms improving similarly and statistically significantly 

from baseline in domains of pain, QOL and ambulation.(121) 

The evidence base also identified the interventions of Graded Motor Imagery (Limakatso) and 

virtual reality (122) which were associated with positive findings on the outcomes of interest 

(e.g. pain and or function). The Work Group did not find sufficient evidence to make any 

individual recommendations for these two outcomes since the evidence for virtual reality was 

based on a single small trial and the evidence for Graded Motor Imagery was based on two 

small trials, both of which reported differing findings on functional outcomes.  

All studies identified by the evidence review were deemed very low quality due to small sample 

sizes, heterogeneity of outcomes, and the difficulty of ensuring blinding with MT. Additionally, 

control interventions (e.g. “covered” MT, Phantom Limb Exercise, extra physiotherapy, tactile or 

sensorimotor treatment, etc.) are neither sham nor placebo as they all have some impact via 

their contextual effect. As such, eliminating bias is difficult in studying MT as an intervention for 

PLP.  

  

Conversely, there is no evidence of harm with this intervention. The patient focus group 

identified that interventions which mitigate pain and the presence of multiple options and 

strategies (e.g. non-pharmacologic option) for pain management were of high importance. 

Additionally, resource requirements to implement MT are non-burdensome and, as such, this 

intervention can be broadly applied. 

 

The Work Group systematically reviewed evidence related to this recommendation.(110-

114,116-122) Therefore, it is categorized as Reviewed, New-added. The Work Group’s 

confidence in the quality of the evidence was very low (e.g., small sample sizes, heterogenous 

outcomes reported, inherent difficulties with blinding and placebo control). None-the-less, given 

the absence of harm for MT when used to improve pain and function/QOL in patient with LLA 

and PLP, the benefits were assessed to outweigh harms. Patient values were deemed similar 

as most patients prefer safe, effective, and non-medical management options to treat their PLP. 

Thus, the Work Group decided upon a Weak for recommendation.  
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Recommendation 

12. We suggest an individualized and skilled rehabilitation program with exercise and gait 

training to improve functional status, walking ability, and quality of life.  

(Weak for | Reviewed, New-replaced) 

 

Discussion 

Despite numerous factors that can make it challenging to objectively compare the effectiveness 

of one rehabilitation intervention over another, there is limited evidence to support that 

engagement in a rehabilitation program can lead to improvements in functional status, walking 

ability, and QOL. 

The challenges with comparison of rehabilitation interventions arise from a variety of factors 

including differences in the way a facility defines a rehabilitation program, how, when, and 

where it is administered; and how it is adapted to suit individual patient needs and goals. These 

challenges were emphasized by this evidence review, as the results were mixed and 

observations varied depending on the type of intervention being studied and the outcome 

measures being used.  

For example, evidence from a SR by Wijekoon et al. 2003(93) comparing exercise programs to 

usual care reported improved QOL. On the other hand, evidence from a SR by Abou et al. 

2022(123) found inconsistent results regarding changes in functional status and walking ability 

when comparing exercise programs to traditional training programs.  

Despite the complications surrounding the comparison of rehabilitation interventions, it is 

generally accepted that the benefits of engaging in a rehabilitation program significantly 

outweigh the burdens. The general burdens include the need for time commitment, need for 

skilled rehabilitation providers, and the direct and indirect cost for patients when considering 

travel and access to the appropriate facilities. While these can present challenges for program 

implementation, the potential benefits of increasing functional status and QOL make it worth 

considering implementation of a program. It is important to note that due to patient differences in 

skill and goals, an individualized approach to the design and implementation of the program 

should be discussed with a skilled provider.  

The Work Group systematically reviewed evidence related to this recommendation.(93,123-126) 

Therefore, it is categorized as Reviewed, New-replaced. The Work Group’s confidence in the 

quality of the evidence was very low. The body of evidence had some limitations including lack 

of clarity regarding randomization, blinding of patients and/or providers, blinding of outcome 

assessors, as well as reporting of allocation concealment. The benefits outweigh the harms due 

to the improvement in functional status, walking ability and QOL compared to the burdens of 

time for rehabilitation interventions and cost. Patient values and preferences varied some due to 

patient commitment. Thus, the Work Group decided upon a Weak for recommendation.  
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Recommendation 

13. We suggest using patient-identified sex to inform individualized rehabilitation plans.

(Weak for | Reviewed, New-replaced)

Discussion 

We rated the confidence of the evidence as very low. The search identified one SR which 

included four relevant prospective cohort studies and one individual prospective review 

comparing female LLA patients to males for several important outcomes. No studies reported on 

any of the critical outcomes related to female LLA patients versus male LLA patients. 

For important outcomes, evidence from 4 prospective cohort studies in 1 SR(127) and 1 

individual prospective cohort study(128), reported inconsistent results for function/walking 

ability. Male LLA patients reported greater mobility per the Craig Handicap Assessment and 

Reporting Technique (CHART) scale, a lower injury rate from falls per self-report, and greater 

balance confidence per the Activities-specific Balance Confidence (ABC) scale 1-month post-

LLA relative to female patients and female LLA patients reported higher daily activity levels and 

involvement in housework/shopping during an episode of PLP per a Pain/Coping Diary 1-month 

post-LLA relative to male patients. In healed patients, male sex was not identified as a variable 

affecting ADL, measured by the Barthel Index at approximately 5 years post-LLA, in a 

multivariate analysis. Female sex was not included as a variable.  

Evidence from 1 individual prospective cohort study(128) reported unclear results for serious 

adverse events (SAEs). A higher proportion of male LLA patients had healed wounds at 2 

months post-LLA. However, we noted a potential publication error in the data, as the total 

numbers of healed and non-healed male and female patients do not add to their reported 

sample sizes. Exact numbers are unknown. In healed patients, male sex was not identified as a 

variable affecting occurrence of new ulcerations approximately 5 years post-LLA in a 

multivariate analysis. Female sex was not included as a variable. In healed patients, female 

LLA patients had a higher mean survival time within an approximately 5-year follow-up period. 

However, male sex was not identified as a variable affecting mortality in a multivariate analysis. 

Female sex was not included as a variable.  

The evidence did not consistently have accurate pre- and post-intervention results for 

outcomes, several studies did not have male or female as a variable, and a potential publication 

error in data was noted in another study. The primary limitations of these studies were a lack of 

clarity regarding attrition rates and adjustment for confounders.  

Sex affirming care is an essential consideration when establishing goals for care of the LLA 

patient, to avoid assumptions as much as possible in the effort of optimizing and customizing 

care by opening dialogue with patients around their sex and all related variables, for the patient, 

and from the patient’s perspective. Sex is a variable that has been understudied and 

underrepresented in the research literature for this population. Sex influences care outcomes, 

and important considerations for potential areas relevant to QOL include psychosocial 

wellbeing, physical functioning, environmental factors, and community 
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participation.(127) In future research and in practice, it would be psychologically beneficial to 

provide a broad range of sex options for patients to choose from versus only male or female. 
Providers should ask the patients to identify their preferred sex. Valuing patients’ sex 
preferences will inform care and improve care outcomes in a positive direction due to the ability 

to customize care. Additionally, by inquiring about sex, the care team will be best directed by 
the patient to ask additional questions about the importance of appearance, roles, functioning, 

and QOL as it relates to the patient’s identified sex.

In a paper by Randolph et al.,(129) there was emphasis placed on the female sex, relative to 
poor cosmesis, fewer female specific components, heavy prosthesis weight, and socket fitting 

issues, as well as psychological adjustment issues that are female specific. It is worth noting 

that the physical habitus issues commonly associated with the female sex may or may not 
impact care of all females due to varying physical stature in both males and females. Although 

attention to habitus is an important aspect when fitting a prosthesis, consideration should also 

be given to sex issues that go beyond prosthesis use, such as self-perception and roles an 
individual patient identifies with, which may be a more impactful focus for care teams of LLA 

patients.  

Overall, the evidence comparing outcomes between male and female LLA patients is mixed and 

limited to measures of function/walking ability and serious adverse events (SAEs). Our searches 

did not identify studies that evaluated trans-identifying LLA patients or other sex-identifying 

populations beyond male and female. All 4 relevant prospective cohort studies in the included 

SR used the terms “sex”, “male”, and “female” to describe patients.(127) In the individual 

prospective cohort study, the term “gender” was used despite authors also referring to patients 

as “male” and “female”.(128) Thus, it is unclear whether the intent in Chu et al. (2016)(128) was 

to record biological sex or gender identification.

Both the included SR(127) and individual study(128) reported inconsistent results for various 

measures of function/ walking ability with results being greater in male patients 1-month post-

LLA. Male patients also self-reported a lower injury rate from falls, and at 5 years follow-up, 

male identification was not observed as a factor impacting ADL via multivariate analysis. 

Female patients reported higher activity levels via a Pain/Coping Diary and greater involvement 

in housework and shopping during an episode of PLP. Female sex was not included as a 
variable within the multivariate analysis of ADL; therefore, we could not conclude if ADL was 

impacted by female sex. A higher mean survival time was observed for female versus male LLA 
patients with a slight overlap in range, indicating that overall, females had more favorable 

mortality rates within 5 years of amputation. However, statistical test data was not provided and 

thus, whether this difference is significant remains unknown. Due to methodological limitations, 

unclear effect sizes, and variability all these studies received a Very Low rating. 

Although we were able to find limited evidence in supporting our recommendation, we feel the 

benefits outweigh the harms/burden. In patient centered care, it is recommended to use an 

individualized care approach, treating each person with dignity and respect, and involving them in 
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all decisions about their health. This involves considering each patient’s identified sex to 

optimize their rehabilitation trajectory, prosthesis acceptance, and QOL.  

Another notable finding in these studies is the impact sex may have on community 

reintegration. One study(128) noted that women with LLA were less likely than men to return to 

work or driving. There is also variation in patient values and preferences. Men reported greater 

mobility, more confidence with balance, and less falls, while women reported higher daily 

activity levels in the home and community with ADLs. There are also sub-groups and equity 

issues that may arise as different sex identities have different needs for fitting and success. As 

an example, prosthetic components are generally more masculine in appearance and can be 

heavy and too large for many women to use comfortably. 

Although there is limited evidence to support using patient-identified sex to inform individualized 

rehabilitation plans for LLA, there is sufficient evidence to support individualized patient care 

models. Individualized care addresses the whole person, which encompasses their physical, 

mental, and emotional well-being, and QOL. Knowing a patient’s identified sex is a key 

requirement when establishing an individualized rehabilitation plan. 

 The Work Group systematically reviewed the evidence related to this recommendation.(127,128) 

Therefore, it is categorized as Reviewed, New-replaced. The Work Group’s confidence in the 

quality of the evidence was very low. The benefits outweigh the harms due to the consideration 

of a patient’s identified sex potentially optimizing rehabilitation trajectory, prosthetic 

acceptance, and QOL, while community reintegration can be impacted by sex. Patient values 

and preferences varied as the impact of sex related factors in clinical rehabilitation goals and 

outcomes can vary by individual. Thus, the Work Group decided upon a Weak for 

recommendation. 

Recommendation 

14. We suggest screening for factors associated with rehabilitation outcomes following

acquired limb loss, (e.g., smoking, comorbid injuries or illnesses, psychosocial

characteristics and physical function).

(Weak for | Not reviewed, Amended)

Discussion 

Although evidence for this recommendation was not specifically reviewed for the 2024 LLA 

CPG, evidence pulled forward from the 2017 LLA CPG Evidence Review suggests that several 

patient-related factors, including smoking, premorbid illnesses, psychosocial characteristics, and 

physical function are associated with morbidity, mortality, and functional outcomes following an 

amputation.(130-132) For example, a retrospective cohort study including 4,250 patients 

demonstrated that the premorbid factors of chronic obstructive pulmonary disease (see the 

VA/DOD Chronic Obstructive Pulmonary Disease CPG8): congestive heart failure, myocardial 

8 See VA/DOD Clinical Practice Guideline – Management of Chronic Obstructive Pulmonary Disease. Available at: 
https://www.healthquality.va.gov/guidelines/CD/copd/VADoDCOPDCPGFinal508.pdf 

https://www.healthquality.va.gov/guidelines/CD/copd/VADoDCOPDCPGFinal508.pdf
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infarction within the previous six months, renal disease on dialysis (see the VA/DOD Chronic 

Kidney Disease CPG9), a positive “do not resuscitate” status, and a generally low premorbid 

functional status were all associated with an increased mortality rate after amputation surgery. 

(130) Additionally, the evidence from Hasanadka et al.(130) showed an association between 

smoking and increased wound occurrence.  

A cross-sectional study of 368 patients also showed an association between the presence of 

medical comorbidities and functional outcomes after amputation. This study used the Trinity 

Amputation and Prosthetic Experience Scales (TAPES) to measure these outcomes, which 

included subscales for prosthesis satisfaction, psychosocial adjustment, and activity restriction. 

(131) Moreover, being employed was among the most important factors associated with 

improved psychosocial adjustment and being less functionally restricted.  

 

Finally, another retrospective cohort study (N = 256) did not find an association between 

comorbidities and functional outcomes; however, the functional status in this study was only 

measured during the inpatient phase of rehabilitation (i.e., at admission and discharge). No 

functional outcomes measures were collected from patients following discharge. Regarding 

mortality post-discharge, patients who were older at time of rehab admission, had ischemic 

heart disease, more severe comorbidities, lower functional status at admission, lower functional 

gains during inpatient rehab stay, and discharged to a place other than home had poorer 

survival rates over the course of a 96-month post-discharge follow-up period.(132) 

 

While many of the comorbid conditions identified in the evidence review are common for 

individuals with acquired amputation, their potential impact on the overall health and QOL of the 

individual following LLA is profound. Similarly, potentially modifiable factors, including smoking, 

physical fitness, and employment status were also among the most important factors associated 

with both medical and functional outcomes that were identified in the evidence base, making 

them essential considerations when designing individualized rehabilitation plans. Thus, the 

benefits of screening for and addressing these factors greatly outweigh any potential harm. 

 

Although not included in the Evidence Review, one SR(133) offers further support for the 

association between several patient factors and functional outcomes with specific focus on 

outcome measures assessing walking ability following LLA. The SR conducted by Kahle et 

al.(2016)(133), is an update to a previous SR(134) and included a total of 21,490 subjects 

across the two articles. This updated SR identified factors consistent with earlier literature, 

including premorbid functioning and medical comorbidities, as important predictors of walking 

ability. Among the predictive factors most strongly supported in relation to better walking ability 

outcomes (i.e., supported by at least six of the included studies) were lower amputation level, 

higher physical fitness, younger age, and fewer medical comorbidities. Additional but relatively 

less strong factors associated with post-amputation walking ability (i.e., supported by 3-5 of the 

 
 

9 See VA/DOD Clinical Practice Guideline – Management of Chronic Kidney Disease. Available at: 
https://www.healthquality.va.gov/guidelines/CD/ckd/VADoDCKDCPGFinal5082142020.pdf  

https://www.healthquality.va.gov/guidelines/CD/ckd/VADoDCKDCPGFinal5082142020.pdf
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included studies) included ability to stand on one leg, cognition and mood disturbance, sex, 

pre-amputation living status, and cause of amputation. 

Our suggestion to screen for patient factors associated with rehabilitation outcomes is mostly 

aligned with patient values and preferences, as positive screens for patient factors associated 

with poor outcomes could serve as an impetus for offering additional patient education and 

resources to address/reduce factors associated with poorer outcomes that might otherwise not 

be offered. Indeed, a strong desire for increased access to educational information and 

resources was emphasized among patients during the patient focus group. The Work Group 

acknowledged that there may be some variation in patient preference depending on the number 

of screeners administered and the frequency of re-administration, as some patients may 

perceive requests to fill out numerous and/or frequent screeners as burdensome. The Work 

Group also considered different patient subgroups (e.g., patients with low literacy and/or low 

English language proficiency) and acknowledged issues of equity given the known racial and 

socioeconomic health disparities that systematically impact the rates of various patient risk 

factors (e.g., smoking, unemployment, obesity, medical comorbidities) across patient 

demographic groups and also function as barriers to effectively address/treat these risk factors. 

The Work Group pulled forward and systematically reviewed evidence gathered during the 

Evidence Review for the 2017 LLA CPG(130-132); however, the evidence for this 

recommendation was not specifically reviewed again as part of the 2024 LLA CPG Evidence 

Review process. Therefore, the recommendation is categorized as Not Reviewed, Amended. 

The Work Group’s confidence in the quality of the evidence overall was low. The body of 

evidence pulled forward from 2017 had some limitations in the methodological quality of the 

included studies which predominantly included retrospective record reviews and cross-sectional 

studies that precluded the ability to draw any conclusions about the directionality and/or 

causality of the relationships between identified patient factors and the medical, functional, and 

adjustment-related outcomes that were measured. Despite the very low quality of the evidence, 

the benefits of screening for factors that have the potential to profoundly impact patient 

outcomes following LLA (e.g., identifying patients who screen positive for risk factors, 

considering these factors in the development of an individualized rehabilitation plan, and 

intervening to treat and/or mitigate negative impact of risk factors) greatly outweigh the potential 

harms to patients. The inclusion of screening measures was thought to generally align with 

patient values and preferences, although some variability may exist depending on the factor 

being screened (e.g., smoking, obesity, physical fitness) and patient willingness to make 

behavioral changes to mitigate their level of risk. Other implications the Work Group considered 

included resource use and feasibility, as the recommended screeners are feasible to perform in 

the clinical setting and do not require significant resources. Thus, the Work Group decided upon 

a Weak for recommendation. 
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Recommendation 

15. For community ambulators, there is insufficient evidence to recommend any specific 

transfemoral socket design. 

(Neither for nor against | Reviewed, New-added) 

16. For community ambulators, there is insufficient evidence to recommend for or against 

ischial containment or sub-ischial socket designs. 

(Neither for nor against | Reviewed, New-added) 

 
Discussion 

Evidence from one crossover RCT by Fatone et al. (n=25) reported in two publications(135,136) 

found no difference for a variety of measures of walking ability including sit to stand, the four-

square step test, agility, walking speed, step width, and other gait parameters or for functional 

status (i.e., orthotic prosthetic user survey [OPUS] lower extremity functional status) when 

comparing an Ischial Containment (IC) socket and a NU-FlexSIV Subischial (Sub-I) Vacuum. Only 

one test, the prosthesis limb step length, showed a between group difference, favoring the NU-

FlexSIV Sub-I Vacuum.  

Additionally related to Sub-I socket designs, evidence from another crossover RCT by Kahle et 

al.(137) (n=15) comparing Sub-I, Dynamic Socket (DS) and ischial ramus containment (IRC)  

devices, found no difference among groups for most measures of walking ability/gait parameters 

including sit to stand test, four-square step test, single limb balance, AMP, velocity, cadence, 

stride width, stance time, and 2 Minute Walk Test (2MWT). A finding of note was sixty days after 

the completion of the study, approximately half of the participants preferred to use a socket with a 

design that was different from their baseline socket on which they were successful in ambulating. 

These studies represent very low strength of evidence and are insufficient evidence to prescribe 

any specific transfemoral socket design or to recommend for or against ischial containment or 

sub-ischial socket designs in community ambulators. 

Community ambulators in these studies is defined as either a self-reported ability to ambulate a 

minimum of 20 minutes in the community or a clinician’s assessment including use of the 

Amputee Mobility Predictor with Prosthesis functional outcome measure. The current standard of 

care is to maintain a socket design on patients that are community ambulators. These studies 

support clinicians trialing of a variety of prosthetic socket designs. Changing socket design is 

unlikely to decrease functional outcomes in community ambulators, while patient preference for a 

specific socket design may change upon trial of different socket designs. 

The Work Group systematically reviewed the evidence related to these two recommendations, 

which were limited to two small sample RCTs. Therefore, the recommendations were both 

categorized as Reviewed, New-added. The body of evidence had some limitations due to only 

including two RCTs with small sample sizes, and the confidence in this evidence was very 

low.(135,137) The benefits slightly outweigh harms due to no differences in mobility and safety in 

two small samples of ambulatory patients using sub-I and other transfemoral level sockets, slightly 

outweighing risks such as skin complications, compliance, falls and other SAEs. Patient values 

and preferences were unremarkable between socket types. Thus, the Work Group decided upon 

two Neither for nor against recommendations.  
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Recommendation 

17. For prosthetic ambulators, we suggest prescribing microprocessor knee units over non-

microprocessor knee units for reducing falls, optimizing functional mobility, and improving 

patient satisfaction.   

(Weak for | Reviewed, New-replaced) 
 

Discussion 

Falls, stumbles, functional mobility and QOL are compromised in ambulatory patients with 

transfemoral amputation who use prostheses.(138) For example, transfemoral prosthesis users 

reportedly ambulate with a walking velocity between 0.97 to 1.04 m/s whereas those with 

transtibial amputation tend to walk at a velocity as high as 1.22 m/s. In contrast, healthy able 

bodied individuals walk at 1.31 to 1.47m/s (usual and medium speeds respectively).(139,140) As 

another example, transfemoral amputees using prostheses have been observed to perform 18-

24% lower on physical functional performance tasks than able-bodied controls.(141)   

The basis for this recommendation suggesting prescription of microprocessor prosthetic knee 

(MPK) units over non-microprocessor prosthetic knee (NMPK) units is aimed at reducing falls, 

optimizing functional mobility, and improving patient satisfaction in ambulators who use 

transfemoral prostheses. Specifically, evidence favors use of the C-Leg or C-Leg compact MPK 

over an NMPK on the Assessment of Daily Activity Performance in Transfemoral amputees 

(ADAPT) assessment tool for patients classified as having intermediate or high functional mobility 

at baseline. Evidence comparing MPKs to NMPKs favors MPKs for motor and physical function in 

the stair assessment index, hill assessment index, locomotor capability index, and motor tests 

(e.g. 6 minute walk test, less sitting time) over a 1 to 3-month follow-up period.(142-145) 

Additionally MPKs are favored over NMPKs for locomotor ability in longer term, 6 month, follow-

up.(146,147)   

When determining between specific MPKs, evidence is still unclear. For instance, evidence 

supports improved gait parameters and functional outcomes, such as a higher Amputee Mobility 

Predictor (AMP) score or increased step activity, when using the Genium MPK compared to the 

C-Leg MPK. Conversely, in some instances, use of the C-Leg MPK improved stepping rate 

compared with the Genium MPK. One large study including 602 MPKs in 448 patients, found no 

difference in Prosthetic Limb Users Survey of Mobility (PLUS-M) scores between the C-Leg, 

Rheo, Orion, and Plie MPKs.(138,148-152) 

The evidence in this discussion is suggestive of the recommendation being inclusive of most if not 

all patients that ambulate, and not limiting the recommendation to just those that are classified as 

community ambulators.  

The Work Group systematically reviewed evidence related to this recommendation.(138,153,154) 

Therefore, it is categorized as Reviewed, New-replaced. The Work Group’s confidence in the 

quality of the evidence was very low. The body of evidence was limited by lack of both rater and 

participant blinding. Raters includes both data collectors in RCTs and study assessors of SRs. 

Lack of allocation concealment and intention to treat were other factors limiting study quality and 

confidence. The benefits of using MPK knee systems generally outweigh the harms due to the 

improvement in fall reduction, functional mobility, and patient satisfaction in transfemoral 
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amputees who use prostheses. Thus, the Work Group decided upon a Weak for 

recommendation.  

Recommendation  

18. For prosthetic ambulators, there is insufficient evidence to prescribe any specific energy 

storing and return (ESAR) or microprocessor foot and ankle component over another. 

(Neither for nor against | Reviewed, New-added) 

19. For prosthetic ambulators, we suggest energy storing and return (ESAR) or 

microprocessor-controlled foot and ankle components over solid ankle cushioned heel 

(SACH) feet to improve ambulation and patient satisfaction. 

(Weak for | Reviewed, New-added) 

 
Discussion 

The inexpensive SACH foot is a basic type of prosthetic foot with a rigid forefoot, a solid non-

articulating ankle block, and a compressible heel wedge. The lower cost of the SACH foot is not 

typically utilized in the VA nor DOD healthcare systems as clinicians have regularly found 

improved patient satisfaction and better ambulation outcomes with the alternatives. There are 

over a hundred energy storing and returning prosthetic feet that are commercially available. Most 

prevalent are feet with fixed or rigid ankles. Microprocessor-controlled foot and ankle components 

have an energy storing and returning plantar component and ankle component with either an 

active dorsiflexion or active dorsiflexion and plantarflexion (push-off). Evidence cited in these 

recommendations captures these types of feet. Additional energy storing and returning prosthetic 

feet exist with articulating ankles of varying non-microprocessor controls though no evidence rose 

to the level of quality to be included in these recommendations. 

Evidence from three RCTs and one SR suggests modern energy storing and returning prosthetic 

feet, with a fixed ankle or microprocessor-controlled foot and ankle component, were preferred by 

patients and objectively improve prosthetic user ambulation. Additionally, energy storing and 

returning prosthetic feet and microprocessor-controlled foot and ankles components outperform 

SACH feet when ambulating, and to a greater degree when ambulating and faster than self-

selected speeds.(155)  

Runciman et al.(155) found that energy storing and returning prosthetic feet outperformed SACH 

feet on all biomechanical measures considered including reaching significance for step length 

ratio (prosthetic side/sound side) which is a measure of gait symmetry. Muller et al.(156) found 

similar benefits in symmetry in a SR of 28 studies which compared energy storing and returning 

prosthetic feet and a microprocessor-controlled foot and ankle with powered push-off, with both 

foot categories performing significantly better than SACH. Morgan et al.(157) found that a novel 

energy storing and returning prosthetic foot performed comparatively to other energy storing and 

returning prosthetic feet for walking performance including walking speed, step width, step time, 

prosthesis-side step length. These findings were supported with functional outcome measures 

including the six-minute walk test and step activity monitoring. Morgan et al.(157) did report 

subjective outcome measure differences and situational preferences (e.g., running, ascending 

inclines and stairs, carrying a heavy load) between same category energy storing and returning 
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prosthetic feet, favoring a novel energy storing and returning prosthetic foot. This finding supports 

clinicians trialing of a variety of energy storing and returning prosthetic feet as part of routine 

clinical care to optimize patient-centered outcomes. Inclusion of microprocessor-controlled foot 

and ankle components in routine clinical care is supported by findings of Colas-Ribas et al. (2022) 

(158), who subjectively reported higher QOL for energy storing and returning feet with 

microprocessor-controlled foot and ankle components compared to energy storing and returning 

feet. Despite this finding user satisfaction was similar between energy storing and returning 

prosthetic feet with and without a microprocessor-controlled ankles with users favoring the lighter 

weight on an energy storing and returning prosthetic foot and the overall comfort provided by a 

microprocessor-controlled ankle. 

Runciman et al.(155) also suggests that progressive orthopedic conditions such as osteoarthritis 

may be mitigated through use of energy storing and returning feet, although longitudinal evidence 

is not presently available to support this claim. Muller et al.(156) definitively found biomechanical 

measurement of push off power may reach levels equal to anatomical limbs for prosthetic 

ambulators using microprocessor-controlled foot and ankle components specifically with powered 

push-off feature. Similarly, this SR did not identify current research to correlate this finding with 

any positive impact on long-term health conditions. 

Static balance may improve, and, at a minimum, there is no increased risks of falls or other 

adverse events when using a microprocessor-controlled foot and ankle components over energy 

storing and returning feet. No detectible changes in metabolic cost were reported in evidence 

referenced between energy storing and returning feet and microprocessor-controlled foot and 

ankle components. 

There is some variation in patient preferences regarding types of prosthetic feet, most notable 

considerations being weight, variation, cosmetic preferences, and footwear choice. Cost of feet 

does also vary, although this is not a factor when prescribing prosthetic feet in the VA or DOD 

healthcare systems. Subgroup considerations include prosthetic ambulators who walk household 

or very limited community distances, as this population is rarely included in the evidence limiting 

generalization to all prosthetic ambulators. From an equity standpoint, clinical practice in VA and 

DOD healthcare systems universally provides energy storing and returning feet or 

microprocessor-controlled foot and ankle components over SACH feet. Prosthetists and other 

rehabilitation providers must receive some training to effectively provide more technologically 

complex microprocessor-controlled foot and ankle components. Therefore, training should be 

provided to remove any barrier to implementation. 

The Work Group systematically reviewed evidence related to these two recommendations (155-

158) and both recommendations were categorized as Reviewed, New-added. The Work Group’s 

confidence in the quality of the evidence was very low for three studies and low for one study, 

thus very low overall. The body of evidence had some limitations including small sample size, 

manufacturer funded research and homogenous functional levels of subjects.(155-158) The 

evidence supports prescription of energy storing and returning prosthetic feet or microprocessor-

controlled foot and ankle components over solid ankle cushion heel (SACH) feet to improve 

walking ability and qualitative outcomes in prosthetic ambulators, without differentiating any one 
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specific option over another with very low confidence in the quality of evidence. The benefits of 

prosthetic ambulators receiving energy storing and returning prosthetic feet or microprocessor-

controlled foot and ankle components include improved walking characteristics and improved 

patient satisfaction which outweighed the potential and rarely identified harms. Patient values and 

preferences varied somewhat because some patients prefer and find satisfaction in different 

prosthetic foot technology. Thus, the Work Group decided upon Weak for (Recommendation 18) 

and Neither for nor against (Recommendation 19) recommendations.  

Recommendation 

20. We suggest using patient-reported and performance-based measures with acceptable 

psychometric properties to assess function. 

(Weak for | Not reviewed, Amended) 

Discussion 

Periodic patient assessments at designated intervals serve as an increasingly important element 

of evidence-based practice.(159) Because rehabilitative care requires assessment of multiple 

domains including walking ability, balance, adjustment to prosthetic device use, QOL, patient 

preference or perception, and others, it is suggested that a combination of psychometrically 

validated patient-reported and performance-based measures be used to assess outcomes 

throughout the rehabilitation process.(159,160) Collection of both reported and performed 

measures offer direct feedback to providers and patients regarding the efficacy of the 

interventions and progress towards established functional goals.  

Amongst the outcome measures that exist, there is variability within the research on which are 

best.(159,161) As clinicians select from the numerous measures available, priority should be 

given to identifying psychometrically valid measures that evaluate the constructs of interest 

while minimizing burden to the patient, provider, and clinic resources.(159,160) Measures that 

are seen as beneficial to the patient and provider, with minimal burden, are more likely to be 

performed and put into clinical practice.  

 

While the evidence doesn’t support one measure over another, it is important that once 

selected, future administration is consistent to allow for accurate longitudinal comparison. 

Establishing a specific interval or timeline for collecting measures can help remind providers to 

initiate data collection, while communicating the importance and value of the measures can 

further secure buy-in and compliance from both patients and providers.(161) In addition to 

quantifying changes for clinical purposes, outcome measures are important for demonstrating 

the value of the care patients receive. Psychometric measures are increasingly used to justify 

the need for specific interventions and to quantify changes in the patient’s condition to support 

requests for new treatments or components.(162) Aside from the time burden and risk of survey 

fatigue, there is minimal drawback to administering outcome measures. When conducting 

performance-based measures, there is a risk for falls, cardiovascular events, and increased 

discomfort however these risks are no greater than those typically encountered during 

ambulatory or rehabilitative tasks.(163) 
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The Work Group systematically reviewed evidence from the prior CPG related to this 

recommendation, however new evidence was not found during the scoping review.(159-161) As 

no new evidence was reviewed, it is categorized as Not reviewed, Amended. The Work Group’s 

confidence in the quality of the evidence was very low. The body of evidence had some 

limitations including few prospective randomized trials with small samples of prosthesis users, 

as is common in amputation-related research.(83,164,165) The benefits of using a combination 

of reported and performed psychometrically valid measures (contributing to clinical practice in 

quantifying changes over the course of treatment, helping justify when new interventions are 

needed, and assigning value to the care provided) outweighs the potential risk of falls, 

cardiovascular events, or discomfort. Patient values and preferences had some variation in their 

perception of outcome measures; however, this is largely remedied though education on how 

the insights gained from the measure will benefit their care as well as clinician use of the 

information to inform the treatment plan. Thus, the Work Group decided upon a Weak for 

recommendation.  

Recommendation 

21. There is insufficient evidence to recommend for or against neurostimulation (e.g., 

peripheral nerve stimulation, or spinal cord stimulation) or neuroablation (e.g., 

cryoneurolysis, radio frequency ablation) interventions for the management of phantom 

limb pain or residual limb pain. 

(Neither for nor against | Reviewed, New-added) 

 

Discussion 

The CPG’s systematic evidence review identified several potential studies of the effectiveness 

of neurostimulation or neuroablation interventions on PLP or residual limb pain.  

 

An RCT by Ilfeld et al., (2023) compared the effectiveness of peripheral nerve cryoneurolysis vs. 

placebo on PLP, residual limb pain, and patient satisfaction/preference in patients with 

ankle/foot, transtibial, or transfemoral amputation. There were not statistically or clinically 

significant between-group differences in average PLP or change in PLP, residual limb pain, or 

Patient Global Impression of Change (PGIC) at 4 months. In post-hoc analyses stratified by 

amputation level, the average PLP as measured by Brief Pain Inventory (BPI) intensity at 4 

months was lower in the treatment group compared to the placebo for patients with transtibial 

amputation (BPI MD -1.14, 95% CI -2.09 to -0.18) and higher in the treatment group compared 

to the placebo for patients with foot- or ankle-level amputation (MD 3.00, 95% CI -0.25 to 6.25) 

or transfemoral amputation (MD 1.28, 95% CI -0.13 to 2.68). The authors speculated that 

differences in relative location of cryoneurolysis (proximal nerve for transtibial, vs. usually distal 

nerve for transfemoral) for different amputation levels may have impacted the effectiveness of 

the intervention. The authors also speculated that for persons with transfemoral amputation, 

cryoneurolysis of additional nerve might improve the effectiveness of the intervention. On 

potential adverse event was reported: an occurrence of quadriceps weakness after a more 

proximal cryoablation of the femoral nerve, which lasted about 12-15 months and may have 

contributed to a fall.(166) 
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An RCT by Gilmore et al., (2019, 2020)(167,168) compared the effectiveness of percutaneous 

peripheral nerve stimulation (PNS) vs. placebo on pain, walking ability, functional status, and 

patient satisfaction and preference in patient with healed traumatic LLA and moderate-to-severe 

PLP and/or residual limb pain. The PNS group had a higher proportion of patients with a 

reduction in BPI and BPI-interference (BPI-I) score by greater than or equal to 50% at 4 and 8 

weeks. The average PGIC was higher in the PNS group at the end of the treatment. Strength of 

evidence was very low (small sample size, with n=14 in each study arm; no measure of 

dispersion).(167,168) 

 

The CPG’s systematic evidence review identified one potential study of the effectiveness of 

surface neurostimulation. An RCT by Talbot et al. (2017)(169) compared the effects of 

neuromuscular electrostimulation (NMES) + traditional military amputee rehabilitation program 

(TMARP) vs. TMARP on lower extremity muscle strength, pain, and mobility in military patients 

with unilateral transtibial amputation. The NMES intervention was a home-based 12-week 

course of NMES therapy applied to bilateral quadriceps femoris muscles. There were not 

clinically or statistically significant between-group differences in pain, functional outcomes, or 

walking ability. The Work Group ultimately felt that the study design was not optimal for the 

question of effectiveness in management of residual limb pain or PLP as the study (a) did not 

use the presence of PLP or residual limb pain as study inclusion criteria, and (b) did not specify 

the type or location of reported pain. Other limitations included small sample size and study 

limited to active-duty military amputees.(169) 

 

The patient focus group identified pain management as a core component of their individualized 

treatment plan. Participants valued a customized approach to pain management that considered 

different types of pain (e.g., location, nature, intensity) and offered a “toolbox” of different 

approaches to pain management (e.g., prosthesis adjustments, medications, or alternative 

therapies). Many patients value pain interventions that are not pharmaceutical. In balancing 

treatment decisions, pain is a significant risk factor for suicide and can impact participation and 

return to activities. Potential harms of percutaneous peripheral neurostimulation include 

bleeding, bruising, lead migration, nerve damage, or infection.(167) Potential harms of 

peripheral nerve cryoablation include dysesthesia, unintended weakness, and myonecrosis 

(rarely reported), as well as potential harms of any percutaneous intervention such as bleeding, 

bruising, or infection.(170) Potential harms could vary by patient characteristics; for example, 

patients on blood thinners would have higher risk of bleeding. Access to specialized procedures 

could vary by availability of specialists with the relevant training and experience. 

 

The Work Group systematically reviewed evidence related to this recommendation.(166-169) 

Therefore, it is categorized as Reviewed, New-added. The Work Group’s confidence in the 

quality of the evidence was very low. The body of evidence had some limitations including small 

sample size, imprecision. The potential benefits of neurostimulation or neuroablation (e.g., 

decreased intensity or interference of PLP or residual limb pain) slightly outweigh the potential 

harm. Patients had similar values in emphasizing the importance of pain management overall 

and a toolkit of different approaches to pain management. Thus, the Work Group decided upon 

a Neither for nor against recommendation. 
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Recommendation 

22. We suggest perineural catheter delivered anesthetic for the treatment of chronic severe 

phantom limb pain with functional impairment. 

(Weak for | Reviewed, New-added) 

Discussion 

Evidence from a single, moderately sized (n=144) RCT suggests that a continuous infusion of 

anesthetic via a PNC reduces pain in patients with established (e.g., chronic) PLP. Ilfeld et 

al.(171) evaluated the effect of a 6-day ambulatory continuous infusion via PNC with 

ropivacaine versus PNC with saline placebo in individuals with chronic PLP who exhibit a 

significant amount of pain-related functional impairment. The primary endpoint evaluated was 

the difference of change in PLP intensity from baseline after ropivacaine infusion versus after 

placebo infusion at 4 weeks post-intervention. Secondary endpoints included PGIC and impact 

of intervention on pain interference as measured by the BPI-I. Subjects had a reduction in PLP 

pain intensity scores measured by a numeric rating scale from 5.4 to 3.0 for ropivacaine versus 

5.4 to 4.5 for placebo, a difference in score reduction of 1.5 which would generally be accepted 

as a clinically important difference. Both secondary endpoints (PGIC and pain interference 

scores) also improved in the treatment arm versus placebo arm, with BPI-I scores improving 

greater than 30%, a change which is generally accepted to meet a minimum clinically important 

difference. Adverse events were rare, with approximately 2% of the cohort (8 of 382 catheters 

placed) experiencing a catheter related infection, a smaller percentage than has been 

historically observed with week-long indwelling catheters. All infections resolved upon catheter 

removal (3 patients required oral antibiotics) and healed without further incident.  

 

There is some variation in patient preferences regarding this treatment. Travel to a medical 

center to receive the infusion may limit some patients’ desire to pursue the intervention. 

Additionally, the 6-day treatment may be burdensome to patient function and mobility given 

inability to use a prosthetic leg during this time.  

 

The Work Group systematically reviewed the evidence related to this recommendation, which 

was limited to a single RCT.(171) Therefore, it is categorized as Reviewed, New Added. The 

Work Group’s confidence in the quality of evidence was low (e.g. single RCT), but benefits were 

assessed as slightly outweighing harms due to the intervention demonstrating a reduction in 

pain intensity and pain-related interference of function with minimal harms. Patient values varied 

somewhat as some patients may or may not prefer to travel to a medical center to receive 

treatment and subsequently not use their prosthesis for several days. Thus, the Work Group 

decided upon a Weak for recommendation.  

Recommendation 

23. There is insufficient evidence to recommend for or against any systemic pharmacologic 

intervention for the management of phantom limb pain. 

(Neither for nor against | Reviewed, New-added) 
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Discussion 

The evidence reviewed was insufficient to determine a beneficial impact of systemically acting 

pharmacotherapies on reducing pain or improving functional outcomes in individuals with LLA 

with established PLP.(172) The evidence base was limited to a single SR that included 14 small 

trials with the following results:   

• Suggestion for no benefit (memantine, calcitonin, amitriptyline, and intravenous 

lidocaine)(173,174)  

• Conflicting results regarding benefit (gabapentin) (173,174)  

• Suggestion for benefit (ketamine, morphine, dextromethorphan) 

In the trials suggesting benefit from ketamine, morphine, and dextromethorphan, the Work 

Group had low confidence in the quality of the evidence. Specifically, the single study evaluating 

dextromethorphan(175) was very small (n=10) and half of the cohort did not achieve analgesic 

improvement until the open-label portion of the trial. Two trials, Eichenberger(176) and 

Nikolajsen(177) that showed a benefit from Ketamine were limited in their duration of effect. 

Nikolajsen reported pain reduction was limited to the duration of the ketamine infusion(177); 

while, despite being statistically significant, the pain reduction seen in Eichenberger(176), had 

waned to less than what would be considered clinically significant by the 48 hour timepoint (VAS 

less than a 1 point difference for average reported pain ketamine vs. baseline). As such, the 

Work Group had low confidence that the findings of an immediate analgesic effect of ketamine 

would be generalizable to more sustained improvement in pain or pain-related functional 

impairments.  

 

Within the SR, morphine was the other agent with evidence of analgesic benefit assessed in two 

trials, Huse et al.(178) and Wu et al.(179) both of which reported a clinically meaningful 

reduction in pain scores. However, this was taken in the context of a) a short timeframe (only 4 

weeks) for the primary endpoint assessment of pain reduction; b) unclear benefit (Huse) or 

impact on function not assessed(179); and c) unclear maintenance of blinding in at least one of 

the trials.(178) Additionally, the 2022 VA/DOD Opioid Guideline(180) have provided a “strong 

against” recommendation for initiation of long-term opioid therapy for chronic pain syndromes, 

largely based on two decades of experience subsequent to these two trials, highlighting the 

risks of chronic opioid therapy. For all other systemic drugs studied there was either no benefit 

on pain (memantine, calcitonin, amitriptyline, intravenous lidocaine(172) or, for gabapentin, 

conflicting evidence regarding pain reduction of uncertain clinical significance, in context of no 

associated functional improvement.(173,174) 

  

There is large variation in patient preferences regarding systemic pharmacologic intervention for 

the management of PLP. Although patients have similar preferences regarding a desire for pain 

control, which was emphasized by the focus group as a core component of individual treatment 

plans, they oftentimes have variable opinions about whether they prefer non-pharmacologic vs 

pharmacologic treatments. Much of this is driven by how severe, how frequent, and how 

functionally impairing the pain is and the side effects of each pharmacologic intervention.  
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The Work Group systematically reviewed the evidence related to this recommendation, which 

was limited to a single SR without findings of clinically significant improvements in pain or pain-

impaired function.(172) Therefore, the recommendation is categorized as a Reviewed, New-

added. The body of evidence was limited to a single SR and the Work Group’s confidence in the 

quality of evidence was rated as very low for both the SR and the individual trials contained 

within the SR, primarily due to small sample size. The benefits and harms were assessed as 

balanced primarily because no serious harms were reported. Patient preferences varied largely, 

because some patients prefer not to take medications even if they have evidence of benefit and 

some patients would prefer to try any pain reducing medication intervention even if evidence 

suggests it does not work. Thus, the Work Group decided upon a Neither for nor against 

recommendation.  

Recommendation 

24. For prosthesis users with hyperhidrosis, there is insufficient evidence to recommend for 

or against Botulinum toxin treatment to reduce sweat production, improve prosthetic 

function, reduce pain, and improve quality of life. 

(Neither for nor against | Reviewed, New-added) 

 

Discussion 

Skin problems in amputees occur with greater frequency than in the non-amputee population. 

Whereas the non-amputee population experiences dermatologic issues in 7% of all outpatient 

ambulatory visits, amputees experience dermatoses in 11% to 80% of cases.(181,182) With  

prosthesis use, sweating and hyperhidrosis are key components leading to the development of 

inclusion cysts, skin irritation, ulcer, callus, verrucous hyperplasia and other skin problems. 

Overall, the evidence on dermatological interventions for skin and soft tissue complications is 

very limited. Our searches identified 1 SR by Rocha Melo (2023)(183) that studied the 

comparative effectiveness of botulinum toxins A and B on hyperhidrosis. The SR was comprised 

of 4 case series, 3 case reports, and 1 RCT which had a small sample size (n=9). The RCT 

compared botulinum toxin A to control, and 4 case series and 3 case reports observed botulinum 

toxins A and B’s effect on hyperhidrosis. The RCT reported a statistically significant improvement 

in sweat reduction (p<0.05) and prosthesis use (p<0.05) following botulinum toxin treatment. 

Ultimately, the SR reported an improvement in skin condition status after treatment with Botulinum 

toxins A or B. Given the small sample of the RCT and that the other included studies were case 

series/studies, the overall recommendation is that the evidence is insufficient to recommend for or 

against the use of Botulinum toxin treatment to reduce sweat production, improve aesthetic 

function, reduce pain, and improve QOL. While this evidence is encouraging, more evidence is 

needed to increase confidence in the evidence supporting the use of Botulinum toxin treatment in 

these cases. Moreover, more research in dermatologic management is needed to support other 

options for managing skin maladies in the residual limb of amputees. For instance, ablative 

fractional laser treatment for the management of scars is a therapy established in non-amputee 

scars but is still under investigation as it relates to residual limb scars.(184)  

The Work Group systematically reviewed the evidence related to this recommendation, which 

was limited to a single SR. Therefore, the recommendation is categorized as Reviewed, New-
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added. The body of evidence was limited to a single SR and the Work Group’s confidence in the 

quality of evidence was rated as very low for both the SR and the individual RCT within the SR, 

primarily due to the small sample size.(183) The benefits and harms were assessed as the 

benefits slightly outweighing harms due to the therapeutic benefits that outweighed the 

procedural risks. Patient preferences varied some, because some patients may not tolerate the 

injection and treatment well and there may be a need for repeat treatments. Thus, the Work 

Group decided upon a Neither for nor against recommendation.  

Recommendation 

25. There was insufficient evidence to recommend for or against strategies to prevent re-

amputation of the ipsilateral limb or amputation of the contralateral limb. 

(Neither for nor against | Reviewed, New-added) 

Discussion 

LLA is a surgical procedure that carries significant morbidity, mortality, and economic burden. 

Dysvascular LLA is associated with re-amputation more proximally of the ipsilateral limb as well 

as amputation of the contralateral limb. Unfortunately, there is a lack of consensus on the 

specific risk factors associated with and the preventive measures against such complications. 

No evidence was found that met GRADE inclusion criteria for this key question.  

One SR(185) that focused on wound healing and rates of re-amputation and two retrospective 

cohort studies(186,187) that focused on incidence and risk factors for re-amputation were 

excluded from formal evaluation due to lack of an intervention and comparators of interest. Their 

results, however, were important and relevant for risk factor determination for wound healing 

and re-amputation in this patient population. Day et al.(185) reported smoking, nutrition, white 

blood count, and renal failure as the most significant predictive factors associated with poor 

healing outcomes. Zambetti et al.(186) and Fard et al.(187) suggest that tobacco use, peripheral 

artery disease, and bleeding disorders were the most significant predictors of re-amputation.  

It has been shown that patients with amputation are at greatest risk for re-amputation within six 

months after the initial amputation.(188) Zambetti et al.(186) specifically examined factors and 

outcomes associated with early re-amputation. Predictors of early re-amputation included 

elderly age (> 60 years old), tobacco use, hypertension, diabetes, end stage renal disease 

(ESRD), infections/sepsis, and bleeding disorders.(186)  

There is little variation in patient preferences regarding prevention of re-amputation of the 

ipsilateral limb or amputation of the contralateral limb after initial amputation. Patients would 

prefer not to undergo additional surgery or further amputation. Additionally, peer focus groups 

continue to express a desire for improved patient education, communication, 

family/friend/caregiver involvement, and leveraging of peer networks to better support and 

motivate patients with LLA, all of which could attribute to the avoidance of further surgeries and 

amputations.  

The Work Group systematically reviewed evidence related to this recommendation.(185-187) 

Therefore, it is categorized as Reviewed, New-added.(185-187) Therefore, it is categorized as 
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Reviewed, New-added. The body of evidence was sparse and limited for this key question. The 

benefits of identifying specific risk factors and preventative measures to avoid future surgery 

were balanced with the potential harm of surgical complications of potentially invasive 

intervention. Patient values and preferences were similar because patients would prefer to not 

undergo further surgery and further amputations. Thus, the Work Group decided upon a Neither 

for nor against recommendation. 

Recommendation 

26. There is insufficient evidence to recommend for or against any specific intervention to 

improve intimacy and sexual health. 

(Neither for nor against | Reviewed, New-added) 

 

Discussion 

The evidence search completed for this update of the CPG identified several papers reporting 

data on sexual activity, anxiety, pain, sexual function and satisfaction, and body image in 

patients with LLA. No specific interventions to improve intimacy and sexual health were 

described, so no studies were found to meet inclusion criteria.  

 

The studies discussed below are outside the scope of or were excluded from the initial evidence 

review and do not impact the strength of the recommendation; however, they remain relevant to 

the topic. 

  

Amputation is life altering and known to have an impact on interpersonal relationships, body 

image, and self-identity. Sexual activity and intimacy are a significant part of life and related to 

the overall QOL for many individuals. Unfortunately, health professionals rarely and 

inadequately discuss topics of sexual health and intimacy with individuals with disabilities, which 

could be related to lack of education, comfort with the topic, or a lack of clarity regarding which 

care professional should be addressing sexuality with patients. Patients report a desire for 

healthcare providers to discuss the impact of LLA on sexual life, educate on strategies to 

manage dysfunction, and to help accept their new appearance.(189) 

  

In a prospective cohort study of 113 individuals with dysvascular LLA, a majority (54% to 67%) 

reported that sexual activity was very important to overall life satisfaction.(190) Studies focusing 

on sexual health report a wide range of sexual dysfunction amongst individuals with LLA, 

ranging from 13% to 75% of individuals.(191) A multitude of factors can impact sexual function 

including emotional state, pain sensations, body positioning, movement abilities, and 

amputation level.(192) 

  

In a 2021 SR focusing on sexuality and sexual health in adults with limb loss (upper and lower), 

the most common topics addressed were body image, sexual desire, and sexual activity.(193)  

The SR stated that self-perceived reports of poor body image were associated with higher levels 

of depression, anxiety, and social restriction/isolation. Sexual dysfunction was associated with 

performance and/or generalized anxiety, depression, and body self-consciousness during 

sexual activity.(193,194) In a few studies of lower evidence within the SR by Brooks et al.(193), 
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greater prosthesis use/satisfaction and being physically active improved body image outcomes. 

In a prospective cohort study of individuals with dysvascular LLA, greater mobility was 

associated with increased sexual activity at 4- and 12-months post-amputation.(190) Individuals 

with transtibial amputations reported significantly higher satisfaction with intercourse as 

compared to transfemoral.(192) In a cross-sectional study comparing individuals with traumatic 

LLA and healthy men, amputation related pain was found to have a negative correlation with 

erectile function and sexual desire.(192) 

Limited evidence was found on interventions targeting improving sexual health and intimacy. A 

study by Srivastava and Chaudhury (2013)(195), reported greater improvement in body image 

after a two-month intervention incorporating psychological interventions (stages of reassurance, 

ventilation, acceptance of self, therapeutic milieu, and reintegration) as compared to a control 

group, although details regarding the specifics of the stages were not reported.  

The sexuality within the LLA population remains an understudied and undereducated topic. The 

injury impacts well beyond the visible physical damage. Although no evidence was found within 

the evidence report, the CPG working group feels this topic is an essential area to address 

among the LLA population, including patients and their partners, within the rehabilitation setting 

and routine care settings. 

The Work Group systematically reviewed evidence related to this recommendation and 

unfortunately no evidence met the criteria. Therefore, it is categorized as Reviewed, New-added 

Although the evidence related to the specific topic was limited, research shows that a majority of 

the LLA population reported assessment and interventions addressing sexual health and 

intimacy beneficial within the rehabilitation setting. This topic has a favorable risk benefit ratio as 

impaired sexual dysfunction is associated with a multitude of behavioral health concerns and 

broaching this topic with individuals would have few side effects. It is important to consider the 

various subgroups within the population including the varying needs based on sex and level of 

amputation. Thus, the Work Group decided upon a Neither for nor against recommendation. 

X. Research Priorities

There are several areas which require more focused research to provide stronger evidence for 

further recommendation development across the spectrum of carer recommendations and aid in 

refining interventions. In summary, the Work Group recommends research on behavioral health, 

pharmacology and pain management, prosthetic and rehabilitation interventions, as well as the 

diversification of research populations. 

A. Behavioral Health

Future research is needed to further understand which specific behavioral treatments improve 

psychosocial outcomes. There is also a considerable need for future research to examine the 

association between factors such as age and amputation etiology with cognitive outcomes. 

Additionally, the utility of cognitive assessment may differ considerably by demographic 

characteristics, and future research would benefit from the confirmation of specific domains of 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 68 of 162 

cognition useful in predicting amputation outcomes and prosthetic candidacy, as well as the 

specific assessment tools best suited to evaluate them.  

B. Pain Management and Pharmacology

In patients with LLA, future research should include larger, longitudinal, well-designed trials that 

address the functional impact of pharmacologic interventions and interference from PLP, as well 

as looking at outcomes beyond pain intensity or interference. PNC also requires further research, 

specifically evaluating longer term effects, their ability to reduce reliance on pain medications and 

confirm a sustained effect on function, as well as the impact that post-operative PNC delivered 

anesthetic can have on opioid requirements at discharge and for chronic use. Additionally, further 

research is needed in peripheral nerve management, specifically in the vascular amputee 

subgroup, as well as neurostimulation and neuroablation for phantom and residual limb pain. 

Future research into peripheral nerve interventions might consider studies designed to evaluate 

potential effect heterogeneity by amputation level and studies focused on technological solutions 

for phantom pain such as central stimulation. 

C. Research Populations

Household and limited community ambulators are currently underrepresented in research, and the 

inclusion of these groups would allow for further investigation into prosthetic components tailored 

towards them. Other populations of interest include those with concurrent or coexisting conditions. 

D. Patient Considerations and Education

In patients with a prior amputation, risk factors and measures to prevent further amputation must 

be explored to mitigate additional amputation. Current research also lacks comprehensive sub-

analyses that distinguishes between male and female participants, which needs to be 

addressed to utilize patient-identified sex in rehabilitation plans. Patient education 

interventions require future systematic comparative effectiveness studies to improve 

outcomes, and further research needs to be done specifically for women including various 

levels of amputation to improve sexual health and intimacy. 

E. Prosthetic Interventions

Assessing the comparative effectiveness of all categories of energy storing and returning feet, 

including those with articulated ankle components along with the categories studied in current 

evidence base may provide further evidence by category to drive clinical prescription. Longitudinal 

research is also required to determine whether general or novel energy storing and returning 

prosthetic feet, microprocessor-controlled foot and ankle components, or energy storing and 

returning feet with articulating ankles can positively impact long-term health outcomes and 

mitigate comorbidities. 

Other Topics for Consideration 

Other topics for consideration include  

• Comparative effectiveness studies on osseointegration versus conventional

prosthetic socket use by level of amputation;
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• Comparison of different suspension types for all LLA levels;   

• Comparison of different socket interfaces for transtibial, joint disarticulation and 

partial foot amputation levels;  

• Consider K level for comparison studies for patient function optimization, safety, and 

QOL; 

• Consider socket design/fabrication utilizing 3D printing vs traditional hand mods as 

this impacts socket fit, prosthesis acceptance, and resource availability for O&P 

provider and rehab team; and 

• Consider device delivery timeframe/sock ply fit.  

Key considerations regarding component studies would be to consider continuing to maximize 

scientific rigor while the research seeks to determine which components optimize patient function, 

safety, QOL preference and best mitigate secondary comorbid sequelae. 

F. Rehabilitation Interventions 

Future rehabilitation research priorities should focus on dosing (timing, intensity and duration) to 

optimize patient outcomes while husbanding scare resources. Further research is needed to 

examine the effectiveness of different post-operative amputation rehabilitation options (IRF, SNF, 

etc.) across differing patient demographics. Additionally, studies comparing the effectiveness of 

implementation framework-based continuum of care programs versus traditional care on patient 

outcomes would add to the understanding on how to best support patients and families. 

While gold-standard patient-reported and performance-based measures have been identified, 

there is no research that indicates which outcome measures are best utilized together, nor is there 

evidence in the literature to identify when to begin outcome measures, how frequently to use 

outcome measures, and what milestones are to be used to know when to stop a specific outcome 

or group of outcome measures. 

For interventions, investigations into why mirror therapy (MT) is effective and its impact on neural 

plasticity would be informative. Larger sample sizes are needed to understand optimal utilization 

of botulinum toxin to address hyperhidrosis plus further investigation into other dermatologic 

interventions (PRP injection, laser hair removal, fractional laser, microneedling, etc.). 

Peer support and peer visitor programs require additional qualitative and quantitative research to 

explore optimal dosing, training, and management of these programs while also exploring the 

direct impact on patients, families and caregivers. 

G. Surgical Interventions 

Additional research is needed to explore how different surgical techniques impact functional 

outcomes based on the underlying indication for amputation, and to further outline the potential 

strengths and weaknesses of available procedures. 
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Appendix A: Guideline Development Methodology 

A. Developing Key Questions to Guide the Systematic Evidence Review  

To guide this CPG’s systematic evidence review, the Work Group drafted 12 KQs on clinical 

topics of the highest priority for the VA and DOD populations. The KQs followed the population, 

intervention, comparison, outcome, timing, and setting (PICOTS) framework, as established by 

the Agency for Healthcare Research and Quality (AHRQ) (see Table A‐1). 

Table A-1. PICOTS (196) 

P 
Patients, 
Population, or 
Problem 

Patients of interest. It includes the condition(s), populations or sub-populations, 
disease 

severity or stage, co-occurring conditions, and other patient characteristics or 
demographics. 

I 
Intervention 
or Exposure 

Treatment (e.g., drug, surgery, lifestyle changes), approach (e.g., doses, frequency, 
methods of administering treatments), or diagnostic/screening test used with the 
patient or population. 

C Comparison 

Treatment(s) (e.g., placebo, different drugs) or approach(es) (e.g., different dose, 
different 

frequency, standard of care) that are being compared with the intervention or 
exposure of 

interest described above. 

O Outcome 
Results of interest (e.g., mortality, morbidity, quality of life, complications). 
Outcomes can include short, intermediate, and long-term outcomes. 

(T) 
Timing, if 
applicable 

Duration or follow-up of interest for the particular patient intervention and outcome to 
occur (or not occur). 

(S) 
Setting, if 
applicable 

Setting or context of interest. Setting can be a location (e.g., primary, specialty, 
inpatient care) or type of practice. 

Abbreviation: PICOTS: population, intervention, comparison, outcome, timing, and setting 

The Champions, Work Group, and evidence review team carried out several iterations of this 

process, each time narrowing the scope of the CPG and the literature review by prioritizing the 

topics of interest. Due to resource constraints, all developed KQs were not able to be included in 

the systematic evidence review. Thus, the Champions and Work Group determined which 

questions were of highest priority, and those were included in the review. Table A-4 contains the 

final set of KQs used to guide the systematic evidence review for this CPG.  

a. Population(s) 

The KQs are specific to adults (ages 18 years or older) with a lower extremity amputation 

(unilateral or bilateral and at any level), treated in any clinical setting. The cause of the amputation 

may be traumatic (combat or non-combat-related) or non-traumatic (dysvascular, neuropathy, 

neoplasia, or infection). 

b. Interventions and Comparators 

KQ Intervention(s) Comparator(s) 

1 
 Acute inpatient  

 Acute inpatient rehabilitation 

Any of the listed interventions versus another 

listed intervention 
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KQ Intervention(s) Comparator(s) 

 Sub-acute rehabilitation  

 Skilled Nursing Facility 

 Nursing home 

 Outpatient and/or outpatient rehabilitation 

and/or outpatient therapy  

 Intensive outpatient program 

2 

Socket/ interface  

 Hip Disarticulation Socket 

 Transfemoral Socket 

 Narrow mediolateral (Narrow ML) 

 Quadrilateral 

 Ischial Containment (IC) Socket 

 Ischial Ramus Containment (IRC) 
Socket 

 Subischial Socket design 

 Through Knee Socket/ Knee 
Disarticulation Socket 

 Below Knee Socket 

 Hydrostatic Design (HSD) Socket 

 Total Contact Socket 

 Patella or Patellar (PTB) Tendon 
Bearing Socket 

 Total Surface Bearing (TSB) 
Socket 

Suspension system  

 Anatomic Fit 

 Belt / Waist belt  

 Corset / Thigh corset  

 Lanyard / Distal locking lanyard  

 Osseointegration 

 Pin Suspension/ Pin lock suspension / 
distal locking suspension / Locking 
Mechanism 

 Supracondylar 

 Suspension Sleeve 

 Thigh Cuff / Suprapatellar cuff 

 Vacuum Assisted Suspension/ Elevated 
Vacuum 

 Suction suspension / Passive suction 
suspension Seal-in suction suspension 

Hip 

Different types of prosthetic components 

compared to other types of components within 

the same class 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

 

December 2024 Page 72 of 162 

KQ Intervention(s) Comparator(s) 

 Hydraulic control 

 Polycentric axis 

 Single axis 

Knee  

 Extension assist 

 Friction control 

 Hydracadence System 

 Hydraulic control 

 Hydromechanical/Mechanical 

 Manual Locking Knee 

 Microprocessor 

 Microprocessor Power Assist 

 Non-Microprocessor 

 Pneumatic control 

 Polycentric axis 

 Single axis: Includes single axis hydraulic 
knee joint (e.g., Mauch SNS/ Mauch S-N-
S) and single axis motorized knee joint 
(e.g., Intuy Knee) 

 Swing And Stance Control 

 Weight Activated Stance Breaking 
(WASB)/Weight Activated Stance Control 

Foot, ankle prosthetic components 

 Activity Specific 

 Bionic ankle (Biom Foot) 

 Dynamic Response 

 Energy Storing (ES) 

 Energy Storing and Release (ESR or 
ESAR) 

 Flex Foot 

 Flexible Keel 

 Hydraulic Foot 

 Microprocessor Foot 

 Multi-Axial Foot 

 Power Foot 

 Powered Dorsiflexion 

 Powered Plantarflexion 

 Running Foot 

 Single Axis Foot 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

 

December 2024 Page 73 of 162 

KQ Intervention(s) Comparator(s) 

 Solid Ankle Cushioned Heel (SACH) 

 Torsion 

 Vertical Shock 

3 

 Cryoablation 

 Peripheral nerve stimulator (PNS) 

 Pulsed radiofrequency ablation (pRF) 

 Radiofrequency ablation (RFA)  

 Spinal cord stimulator (SCS) 

 TENS  

 Standard of care with or without 

sham/placebo/attention control 

 Wait list control 

4 

Standard of care plus specific behavioral health 

or psychosocial treatments:  

Peer Interventions: 

 Peer Education 

 Peer Mentorship 

 Peer Support 

 Peer Support Groups 

 Peer Support Programs 

 Peer Visitation 

 Support Groups 

Patient education:  

 Assertive Communication 

 Interpersonal Effectiveness 

 Psychoeducation 

 Psychological Preparation 

 Self-Management Training  

 Social Skills Training 

 Therapeutic Pain Neuroscience Education 

Counseling: 

 Accelerated Resolution Therapy (ART) 

 Acceptance and Commitment Therapy 

(ACT) 

 Cognitive Behavioral Therapy (CBT) 

 CBT for Chronic Pain (CBT-CP) 

 CBT for Insomnia (CBT-I) 

 CBT for Suicide Risk Reduction 

 Cognitive Processing Therapy (CPT) 

 Dialectical Behavioral Therapy (DBT) 

 Emotion-Focused Therapy 

 Eye Movement Desensitization and 

Reprocessing (EMDR) 

 Family Counseling 

 Grief Counseling 

 Standard of care: Supportive counseling with 

or without sham/placebo/attention control 

 Wait list control 
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KQ Intervention(s) Comparator(s) 

 Mindfulness-Based Stress Reduction 

 Motivational Interviewing 

 Pastoral Counseling 

 Problem Solving Therapy (PST) 

 Prolonged Exposure (PE) 

 Psychoanalysis 

 Rational Emotive Therapy 

 Trauma-focused Psychotherapy 

5 

 Bone bridging (Ertl technique) 

 Chopart amputation 

 Gritti-Stokes 

 Knee disarticulation 

 Length sparing procedures 

 Lisfranc amputation 

 Mazet technique   

 Modified Bruckner 

 Myodesis/myoplasty 

 Skin grafting/flap coverage 

 Syme’s amputation 

 Transmetatarsal amputation 

Myoneural interfaces: 

 Agonist antagonist myoneural interface 

(AMI) 

 Nerve caps  

 Regenerative peripheral neural interfaces 

(RPNI) 

 Targeted muscle reinnervation (TMR)  

 Vascularized denervated muscle targets 

(VDMT) 

Intraoperative cyroablation 

Osseointegration: 

 Implants (e.g., Compress, electronic 

osseoanchored prostheses for the 

rehabilitation of amputees (eOPRA), 

osseoanchored prostheses for the 

rehabilitation of amputees (OPRA) 

 Percutaneous Osseintegrated prosthesis 

(POP) 

Revision surgery: 

 Excision of heterotopic ossification (bone 

spurs) 

 Fibula/Fibulectomy 

 Standard of care with or without 

sham/placebo/attention control: 

 Guillotine  

 Fishmouth 

 Long Posterior 

Flap/Bruckner/Burgess 

 Traditional Amputation– transection 

of major lower extremity bone (i.e., 

tibia or femur) 

 2 stage amputation surgery 

 Wait list control 
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KQ Intervention(s) Comparator(s) 

 Joint replacement 

 Neuroma/Neurectomy 

6 

Dermatological:  

 Ablative fractional resurfacing lasers 

(AFR) 

 Ablative laser 

 Botulinum injections 

 CO2 lasers 

 Fractional lasers 

 Histamine/allergy testing 

 Iontophoresis  

 Laser hair removal (LHR) 

 Microneedling 

 Microwave ablation/microwave thermolysis 

(e.g., Miradry) 

 Pigment laser 

 Pulsed dye laser (PDL) 

 Scar resurfacing lasers 

 Silicon patch/microcolloid 

 Targeted alkali thermolysis (TAT, e.g., 

Brella patches) 

Regenerative Medicine:  

 Platelet rich plasma (PRP) 

 Stem cells 

 Tissue engineering 

 Standard of care with or without 

sham/placebo/attention control 

 Wait list control 

7 

 Ankle/foot orthoses 

 Diagnostic tests such as Computed 

Tomography Angiography (CTA) or 

Vascular Ultrasound/vascular screening 

tests 

 Dietary interventions/weight loss 

 Endovascular procedures 

 Foot management interventions:  

 Charcot restraint orthotic walker 

(CROW) 

 Intrepid dynamic exoskeletal 

orthosis (IDEO) 

 Total contact cast/CAM 

walkers/CROW boot/walker 

 Foot risk scoring: (PODUS 2020, PAVE) 

 Limb salvage 

 Mobility training 

 Patient education on foot inspection/care 

 Physical/Occupational Therapy (PT/OT) 

 Smoking cessation 

 Standard of care: with or without 
sham/placebo/attention control 

 Debridement/self-care 

 Podiatric care/annual 
evaluation/professional foot 
evaluation/care 

 Routine check-ins with podiatry 

 Therapeutic footwear inserts 

 Wait list control 
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KQ Intervention(s) Comparator(s) 

8 

 Couples therapy 

 Pelvic floor therapy 

 Psychotherapy (e.g., talk therapy or 

mindfulness- specific to intimacy) 

 Sex & Intimacy occupational therapy 

 Sex therapy 

 Sexual health apps 

 Trauma processing 

 Standard of care with or without 

sham/placebo/attention control 

 Wait list control 

9 

 Care Coordinators plus SOC  

 Care Manager plus SOC 

 Case Management plus SOC 

 Integrated Mental Healthcare 

 Integrated orthotic and prosthetic care 

 Interdisciplinary team model of care 

 Multidisciplinary team models of care 

 Standard of care alone (single provider care) 

with or without sham/placebo/attention 

control 

 Wait list control 

10 

 Activities of daily living training/Daily life 

activity  

 Augmented reality: Specific to LLA rehab 

 Balance training 

 Compression therapy (e.g., NormaTec) 

 Electrical stimulation (e.g., H-Wave) 

 Electromagnetic shielding 

 Functional training 

 Gait training 

 Graded motor imagery 

 Home exercise program 

 Mirror therapy 

 Mobility training 

 Occupational therapy  

 Physical therapy 

 Physiotherapy 

 Prosthetic use and ambulation 

 Protective “socks” or sheaths (e.g., Relax 

Night Care) 

 Range of motion programs 

 Recreational therapy 

 Residual limb management strategies 

 Transcutaneous electrical nerve stimulation 

(TENS) Therapeutic exercise 

 Virtual reality: Specific to LLA rehab 

Any of the listed interventions versus another 

listed intervention 
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KQ Intervention(s) Comparator(s) 

11 

 Female patients with LLA 

 Transgender patients with LLA 

 Other gender identification patients with 

LLA 

Patients assigned male at birth and who identify 

as male with LLA 

12 

Pharmacotherapy: 

SNRIs: 

 Duloxetine 

SSRIs: 

 Citalopram 

 Escitalopram 

 Fluoxetine 

Tricyclics: 

 Amitriptyline 

 Nortriptyline 

Opioids: 

 Buprenorphine 

 Codeine 

 Fentanyl 

 Hydrocodone  

 Hydromorphone 

 Methadone 

 Morphine 

 Oxycodone  

 Oxymorphone 

 Tramadol 

Other: 

 Carbamazepine  

 Clonidine  

 Dronabinol  

 Gabapentin  

 Ketamine (all routes included) 

 Pregabalin  

 Mexiletine 

 Dextromethorphan 

 Memantine 

Topicals: 

 Capsaicin 

 Diclofenac 

Injections and nerve blocks: 

 Botulinum injection 

 Corticosteroid injection 

Placebo or sham (as appropriate to the type of 

intervention) 
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KQ Intervention(s) Comparator(s) 

 Epidural injection  

 Nerve block 

 Neuroma injection 

 Peripheral nerve injections 

c. Outcomes 

KQ Critical Outcome(s) Important Outcome(s) 

1 

 Functional status/Walking ability 

 Prosthetic use  

 Quality of life 

 

 Depression scores 

 Pain measured by any validated instrument 

(e.g., VAS) 

 Patient satisfaction/preference 

 SAEs /falls 

2 
 Functional status/Walking ability 

 Prosthetic use 

 Patient satisfaction/preference 

 Quality of life  

 Residual limb health 

 SAEs/Falls 

 Pain measured by any validated instrument 

(e.g., VAS) 

3 

 Functional status/Walking ability 

 Pain measured by any validated instrument 

(e.g., VAS) 

 Falls 

 Patient satisfaction/preference  

 Prosthetic use 

 Quality of life 

4 

 Improved familial/functional/societal 

reintegration 

 Depression scores  

 Functional status/Walking ability 

 Quality of life 

 Reduced feelings of stigma/impact on self-

esteem/self-consciousness 

 Self-efficacy 

 Pain (including neuropathic, residual limb and 

phantom) measured by any validated 

instrument (e.g., VAS) 

5 

 Functional status/Walking ability  Pain measured by any validated instrument 

(e.g., VAS) 

 Patient satisfaction/preferences 

 Prosthetic use  

 Quality of life 

 SAEs/Falls 

6 

 Functional status/ Walking ability  

 Skin condition status 

 Quality of Life  

 Pain measured by any validated instrument 

(e.g., VAS) 

 Patient satisfaction/preference  

 Prosthetic use/Time worn 

 SAEs/Falls 
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d. Timing 

KQ Timing 

1 through 
11 

All  

12 Post-operative (Short and long-term) 

 

KQ Critical Outcome(s) Important Outcome(s) 

7 
 Amputation of second limb  

 Further amputation of affected limb  

 Functional status/Walking ability  

 SAEs 

8 

 Increased confidence, desirability and body 

image  

 Increase satisfaction with intimate 

relationships  

 Decreased anxiety related to sex  

 Improved communication with partner 

 Increased desire for sex  

 Increased frequency of sexual activity 

 Reduced pain associated with sexual activity 

9 

 Functional status/Walking ability  

 Patient satisfaction (with treatment 

outcome) 

 Quality of life 

 Life Participation (Return to work/community 

reintegration/participation in adaptive sports)  

 Prosthetic use/fitting/cognitive burden  

 SAE including Falls 

10 

 Functional status/Walking ability  

 Patient satisfaction/patient preferences  

 Quality of life  

 Pain measured by any validated instrument 

(e.g., VAS) 

 Prosthetic use  

 SAE (including Falls, ER visits, hospital 

readmissions, morbidity)  

 Strength 

11 

 Prosthesis outcomes (includes satisfaction, 

cognitive burden and rejection)  

 Quality of life 

 Anxiety  

 Depression  

 Function/Walking ability 

 Pain measured by any validated instrument 

(e.g., VAS) 

 SAE (including skin integrity, overuse injury, 

mortality, serious complications) 

12 

 Functional status/Walking ability  

 Pain/Pain Interference (Pain (residual, 

neuropathic, phantom limb) intensity 

change score measured by any validated 

instrument (e.g., VAS)  

 Quality of life  

 Life participation (community reintegration, 

return to work, adaptive sports)  

 Patient satisfaction/patient preferences (with 

outcome of treatment)  

 Prosthetic use  

 SAE (includes falls, serious morbidities, 

dependence/overdose) 
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e. Setting(s)  

KQ Setting(s) 

1 Any of the intervention settings listed in KQ1 

2 through 
12 

Any 

 

B. Conducting the Systematic Review 

Extensive literature searches identified 11,905 citations potentially addressing the key questions 

of interest to this evidence review. Of those, 9,413 were excluded upon title review for clearly 

not meeting inclusion criteria (e.g., not pertinent to the topic, not published in English, published 

prior to study inclusion publication date, or not a full-length article). Overall, 2,492 abstracts 

were reviewed with 2,290 of those being excluded for the following reasons: not a systematic 

review or clinical study, did not address a key question of interest to this review, did not enroll a 

population of interest, or published prior to July 6, 2016. A total of 202 full-length articles were 

reviewed. Of those, 100 were excluded at a first pass review for the following: not addressing a 

key question of interest, not enrolling the population of interest, not meeting inclusion criteria for 

clinical study or systematic review, not meeting inclusion criteria for any key question, or being a 

duplicate. A total of 102 full-length articles were thought to address one or more key questions 

and were further reviewed. Of these, 66 were ultimately excluded. Reasons for their exclusion 

are presented in Figure A-1 below.  

Overall, 36 publications addressed one or more of the Key Questions and were considered as 

evidence in this review. Table A-4 indicates the number of studies that addressed each of the 

KQs.  
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Figure A-1. Study Flow Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbreviations: CS: comparative study; KQ: key question; SR: systematic review 

  



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

 

December 2024 Page 82 of 162 

Alternative Text Description of Study Flow Diagram 

Figure A-1. Study Flow Diagram is a flow chart with nine labeled boxes linked by arrows that 
describe the literature review inclusion-exclusion process. Arrows point down to boxes that 
describe the next literature review step and arrows point right to boxes that describe the excluded 
citations at each step (including the reasons for exclusion and the numbers of excluded citations). 
 

1. Box 1: 11,905 citations identified by searches. 

a. Right to Box 2: 9,413 excluded at the title level. Excluded citations were off 

topic, not published in English, or published prior to inclusion date. 

b. Down to box 3. 

2. Box 3: 2,492 abstracts reviewed. 

a. Right to Box 4: 2,290 citations excluded at the abstract level. Citations 

excluded were not an SR or CS, clearly did not address a KQ, did not report an 

outcome of interest, or were outside cutoff publication dates. 

b. Down to Box 5. 

3. Box 5: 202 full-length articles reviewed. 

a. Right to Box 6: 100 citations excluded at 1st pass full-article level. 

i. 23 wrong study design or doesn’t address a KQ. 

ii. 18 not an intervention of interest. 

iii. 0 superseded by more comprehensive review or included in a SR. 

iv. 1 relevant review with no data to extract/inadequate reporting of data. 

v. 19 no outcomes of interest. 

vi. 13 not a comparison of interest. 

vii. 17 not a study population of interest/insufficient sample size. 

viii. 9 other. 

b. Down to Box 7. 

4. Box 7: 102 articles reviewed. 

a. Right to Box 8: 66 citations excluded at 2nd pass full-article level. 

i. 21 wrong study design or doesn’t address a KQ. 

ii. 5 not an intervention of interest. 

iii. 13 superseded by more comprehensive review or included in a SR. 

iv. 4 relevant review with no data to extract/inadequate reporting of data. 

v. 2 no outcomes of interest. 

vi. 8 not a comparison of interest. 

vii. 7 not a study population of interest/insufficient sample size. 
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viii. 6 other. 

b. Down to Box 9.  

5. Box 9: 36 included studies. 
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Table A-2. Evidence Base for KQs 

KQ 
Number KQ 

Number and 
Study Type 

1 
What is the comparative effectiveness of different rehabilitation settings 
for patients with LLA? 

1 SR 

2 

In patients with LLA, which prosthetic components (socket/interface, 
suspension system, knee, foot, ankle) optimize patient function, safety, 
and quality of life for the following amputation levels? a. Hip 
disarticulation; b. Knee disarticulation; c. Ankle disarticulation; d. 
Transtibial amputation; e. Transfemoral amputation; f. Partial foot 
amputation 

5 SRs 

6 crossover RCTs in 
7 publications 

3 
For patients undergoing LLA, what neurostimulation or ablation 
interventions are effective for pain management and associated 
outcomes? 

3 RCTs in 4 
publications 

4 
Are behavioral health and psychosocial interventions effective in 
improving rehabilitation outcomes? 

1 SR 

2 RCTs 

5 
In patients with LLA, what initial or revision surgical interventions are 
effective in improving medical, surgical and rehabilitation (including 
prosthetic use) outcomes? 

1 RCT 

6 
In patients with LLA who have skin and soft tissue complications, what 
is the effectiveness of dermatological and regenerative medicine 
approaches on outcomes? 

1 SR 

7 
In patients with LLA, what preventive measures are effective in 
reducing the risk of further amputation of the affected limb or 
amputation of the second limb? 

No studies identified 

8 
What interventions improve intimacy and sexual health in patients who 
undergo a LLA? 

No studies identified 

9 
What is the effectiveness of different care team models on 
rehabilitation outcomes? 

No studies identified 

10 
In patients with LLA, what is the comparative effectiveness of specific 
rehabilitation interventions (all phases)? 

7 SRs 

4 RCTs 

11 
What factors need to be addressed specifically for female, 
transgender, and other sex identification living with LLA? What 
sex/transgender factors influence the rehabilitation outcomes? 

1 SR 

1 Prospective Cohort 

12 
For patients undergoing LLA, what pharmacologic interventions are 
effective for amputation-related limb pain management and associated 
outcomes in the post-operative periods? 

2 SRs 

1 RCT 

Total Evidence Base 38 papers* 

*Some papers address more than one KQ, and some studies are reported in more than one paper, therefore the total
number for the evidence base is greater than the total number of includes in the study flow diagram and description.

Abbreviations: KQ: key question; RCT: randomized controlled trial; SR: systematic review
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a. General Criteria for Inclusion in Systematic Evidence Review  

• Randomized control trials (RCTs) or systematic reviews of RCTs published on or 

after July 6, 2016, through March 15, 2024. If multiple systematic reviews addressed 

a key question, we selected the most recent and/or comprehensive review.  

• Studies had to be published in English. 

• Publication had to be a full clinical study or systematic review; abstracts alone were 

not included. Similarly, letters, editorials, research protocols, and other publications 

that were not full-length clinical studies were not accepted as evidence.  

• Systematic reviews had to have searched MEDLINE or EMBASE for eligible 

publications, performed a risk of bias assessment of included studies, and assessed 

the quality of evidence using a recognizable rating system, such as GRADE or 

something compatible (e.g., the one used by the Evidence-based Practice Centers of 

the Agency for Healthcare Research and Quality). If an existing review did not 

assess the overall quality of the evidence, evidence from the review must have been 

reported in a manner that allowed us to judge the overall risk of bias, consistency, 

directness, and precision of evidence. We did not use an existing review as evidence 

if we were not able to assess the overall quality of the evidence in the review. 

• RCTs needed to assess a pharmacological or non-pharmacological treatment, care 

management approach or care setting, as specified in the intervention sections 

above, and have an independent control group. Randomized crossover trials were 

only included if data from the first period (prior to treatment crossover) was reported 

separately or an adequate washout period was used. 

• If no RCTs were available to address a KQ, prospective, non-randomized 

comparative studies were included. Similarly, if no systematic reviews of RCTs were 

available, SRs of eligible non-RCT designs were used. 

• Study must have enrolled at least 20 patients (10 per study group for RCTs and 20 

for prospective non-randomized studies) unless otherwise noted (see Key Question 

Specific Criteria below). 

• Study must have enrolled at least 85% of patients who met the study population 

criteria: adults aged 18 years or older with lower limb amputation. If the patient 

population fell below this threshold but the relevant population of patients with LLA 

was reported separately, then that study was included. 

• To ensure applicability to the VA/DOD healthcare systems, and ensure consistency 

across the CPG program, inclusion of individual studies was limited to very high 

Human Development Index (HDI), countries with an index ≥0.8 where standards of 

healthcare are comparable (e.g., United States, Canada, United Kingdom, Western 

Europe, Israel, Japan, Hong Kong, Australia, and New Zealand). Inclusion of 

systematic reviews was limited to those including more than half of the studies from 

eligible regions.  
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• These regions of interest are listed in Table 1 of the Statistical Annex of the 2023/24 

Human Development Report produced by the United Nations Development 

Programme. 

• Study must have reported on at least one outcome of interest.  

b. Key Question Specific Criteria for Inclusion in Systematic Evidence Review  

• Because KQ11 could not be addressed by an RCT design, prospective non-

randomized studies and SRs of prospective non-randomized studies were sought. All 

other general inclusion criteria applied to KQ11.  

c. Literature Search Strategy 

Information regarding the bibliographic databases, date limits, and platform/provider can be found 

in Table A-5, below. Additional information on the search strategies, including topic-specific 

search terms and search strategies can be found in Appendix G. 

Table A-3. Bibliographic Database Information 

Name Date Limits 
Platform/ 
Provider 

Bibliographic 

Databases 

The Cochrane Database of Systematic 

Reviews (Cochrane Reviews) 

July 6, 2016, through March 15, 2024 Wiley  

CINAHL July 6, 2016, through March 15, 2024 Wiley 

EMBASE (Excerpta Medica) July 6, 2016, through March 15, 2024 Elsevier 

MEDLINE/PreMEDLINE July 6, 2016, through March 15, 2024 Elsevier 

PsycINFO July 6, 2016, through March 15, 2024 OVIDSP  

Gray 

Literature 

Resources 

PubMed (In-process and Publisher records) July 6, 2016, through March 15, 2024 NLM  

AHRQ  July 6, 2016, through March 15, 2024 AHRQ 

 

d. Rating the Quality of Individual Studies and the Body of Evidence  

The Sigma Team assessed the methodological risk of bias of individual diagnostic, observational, 

and interventional studies using the USPSTF method. Each study is assigned a rating of Good, 

Fair, or Poor based on a set of criteria that vary depending on study design. Detailed lists of 

criteria and definitions appear in Appendix VI of the USPSTF procedure manual.(197)  

Next, the Sigma team assessed the overall quality of the body of evidence for each critical and 

important outcome using the GRADE approach. This approach considers the following factors: 

overall study quality (or overall risk of bias or study limitations), consistency of evidence, 

directness of evidence, and precision of evidence. The overall quality of the body of evidence is 

rated as High, Moderate, Low, and Very Low. 

https://hdr.undp.org/system/files/documents/global-report-document/hdr2023-24reporten.pdf
https://hdr.undp.org/system/files/documents/global-report-document/hdr2023-24reporten.pdf
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C. Developing Evidence-Based Recommendations  

In consultation with the VA Office of Quality and Patient Safety and the Clinical Quality 

Improvement Program, Defense Health Agency, and the Sigma Team convened a 3.5 day in-

person recommendation development meeting from June 10-13, 2024, to develop this CPG’s 

evidence-based recommendations. Two weeks before the meeting, the Sigma Team finalized the 

systematic evidence review and distributed the report to the Work Group; findings were also 

presented during the recommendation development meeting (see Determining Recommendation 

Strength and Direction).  

Led by the Champions, the Work Group interpreted the systematic evidence review’s findings and 

developed this CPG’s recommendations. The strength and direction of each recommendation 

were determined by assessing the quality of the overall evidence base, the associated benefits 

and harms, patient values and preferences, and other implications. 

Determining Recommendation Strength and Direction 

Per GRADE methodology, to assess the quality of the evidence base and assign a grade for the 

strength for each recommendation. The GRADE system uses the following four domains to 

assess the strength of each recommendation:(45) 

1. Confidence in the Quality of the Evidence  

Confidence in the quality of the evidence reflects the quality of the evidence base and the 

certainty in that evidence. This second domain reflects the methodological quality of the studies 

for each outcome variable. In general, the strength of recommendation follows the level of 

evidence, but not always, as other domains may increase or decrease their strength. The 

evidence review used for the development of recommendations for LLA, conducted by the Sigma 

Team, assessed the confidence in the quality of the evidence base and assigned a rate of “High,” 

“Moderate,” “Low,” or “Very Low.”  

The elements that go into the confidence in the quality of the evidence include:  

• Is there high or moderate quality evidence that answers this question? 

• What is the overall certainty of this evidence? 

2. Balance of Desirable and Undesirable Outcomes  

Balance of desirable and undesirable outcomes refers to the size of anticipated benefits (e.g., 

increased longevity, reduction in morbid events, resolution of symptoms, improved quality of life, 

decreased resource use) and harms (e.g., decreased longevity, immediate serious 

complications, adverse events, impaired quality of life, increased resource use, 

inconvenience/hassle) relative to each other. This domain is based on the understanding that 

most clinicians will offer patients therapeutic or preventive measures if the advantages of the 

intervention exceed the risks and adverse effects. The certainty or uncertainty of the clinician 

about the risk-benefit balance will greatly influence the strength of the recommendation. 

Some of the discussion questions that fall under this domain include: 
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• Given the best estimate of typical values and preferences, are you confident that the 

benefits outweigh the harms and burden or vice versa? 

• Are the desirable anticipated effects large? 

• Are the undesirable anticipated effects small? 

• Are the desirable effects large relative to undesirable effects? 

3. Patient Values and Preferences  

Patient values and preferences is an overarching term that includes patients’ perspectives, 

beliefs, expectations, and goals for health and life. More precisely, it refers to the processes that 

individuals use in considering the potential benefits, harms, costs, limitations, and inconvenience 

of the therapeutic or preventive measures in relation to one another. For some, the term “values” 

has the closest connotation to these processes. For others, the connotation of “preferences” best 

captures the notion of choice. In general, values and preferences increase the strength of the 

recommendation when there is high concordance and decrease it when there is great variability. 

In a situation in which the balance of benefits and risks are uncertain, eliciting the values and 

preferences of patients and empowering them and their surrogates to make decisions consistent 

with their goals of care becomes even more important. A recommendation can be described as 

having “similar values,” “some variation,” or “large variation” in typical values and preferences 

between patients and the larger populations of interest. 

Some of the discussion questions that fall under the purview of values and preferences include: 

• Are you confident about the typical values and preferences and are they similar 

across the target population? 

• What are the patient’s values and preferences?  

• Are the assumed or identified relative values similar across the target population? 

4. Other Implications 

Other implications consider the practicality of the recommendation, including resources use, 

equity, acceptability, feasibility and subgroup considerations. Resource use is related to the 

uncertainty around the cost-effectiveness of a therapeutic or preventive measure. For example, 

statin use in the frail elderly and others with multiple co-occurring conditions may not be effective 

and depending on the societal benchmark for willingness to pay, may not be a good use of 

resources. Equity, acceptability, feasibility, and subgroup considerations require similar judgments 

around the practicality of the recommendation. 

The framework below (Table A-6) was used by the Work Group to guide discussions on each 

domain. 
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Table A-4. GRADE Evidence to Recommendation Framework 

Decision 

Domain Questions to Consider Judgement 

Balance of desirable and 
undesirable outcomes 

 What is the magnitude of the 
anticipated desirable outcomes? 

 What is the magnitude of the 
anticipated undesirable outcomes? 

 Given the best estimate of typical 
values and preferences, are you 
confident that benefits outweigh 
harms/burdens or vice versa? 

 Benefits outweigh 
harms/burdens 

 Benefits slightly outweigh 
harms/burdens 

 Benefits and harms/burden 
are balanced 

 Harms/burden slightly 
outweigh benefits 

 Harms/burden outweigh 
benefits 

Confidence in the quality of 
evidence 

 Among the designated critical 
outcomes, what is the lowest 
quality of relevant evidence? 

 How unlikely is further research to 
change the confidence in the 
estimate of effect? 

 High 

 Moderate 

 Low 

 Very low 

 

Patient values and 
preferences 

 Are you confident about the typical 
values and preferences and are 
they similar across the target 
population? 

 What are the patient’s values and 
preferences?  

 Are the assumed or identified 
relative values similar across the 
target population? 

 Similar values 

 Some variation 

 Large variation 

 

Other implications (e.g. 
resource use, equity, 
acceptability, feasibility, 
subgroup considerations) 

 Are the resources worth the 
expected net benefit from the 
recommendation? 

 What are the costs per resource 
unit? 

 Is this intervention generally 
available? 

 Is this intervention and its effects 
worth withdrawing or not allocating 
resources from other interventions? 

 Is there lots of variability in resource 
requirements across settings? 

 Various considerations 

 

D. Recommendation Categorization 

1. Recommendation Categories and Definitions 

For use in the 2024 LLA CPG, a set of recommendation categories was adapted from those used 

by the United Kingdom National Institute for Health and Clinical Excellence (NICE).(50,51) These 

categories, along with their corresponding definitions, were used to account for the various ways 

in which recommendations could have been updated from the 2017 LLA CPG. The categories 

and definitions can be found in Table 4.  
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2. Categorizing Recommendations with an Updated Review of the Evidence 

Recommendations were first categorized by whether they were based on an updated review of 

the evidence. If evidence had been reviewed, recommendations were categorized as “New-

added,” “New-replaced,” “Not changed,” “Amended,” or “Deleted.”  

“Reviewed, New-added” recommendations were original, new recommendations that were not in 

the 2017 LLA CPG. “Reviewed, New-replaced” recommendations were in the previous version of 

the guideline but were modified to align with the updated review of the evidence. These 

recommendations could have also included clinically significant changes to the previous version. 

Recommendations categorized as “Reviewed, Not changed” were carried forward from the 

previous version of the CPG unchanged.  

Recommendations could have also been designated “Reviewed, Deleted.” These were 

recommendations from the previous version of the CPG that were not brought forward to the 

updated guideline after review of the evidence. This occurred if the evidence supporting the 

recommendations was out of date, to the extent that there was no longer any basis to recommend 

a particular course of care and/or new evidence suggests a shift in care, rendering 

recommendations in the previous version of the guideline obsolete. 

3. Categorizing Recommendations without an Updated Review of the Evidence 

There were also cases in which it was necessary to carry forward recommendations from the 

previous version of the CPG without an SR of the evidence. Due to time and budget constraints, 

the update of the LLA CPG could not review all available evidence on rehabilitation of LLA, but 

instead focused its KQs on areas of new or updated scientific research or areas that were not 

previously covered in the CPG.  

For areas of research that have not changed, and for which recommendations made in the 

previous version of the guideline were still relevant, recommendations could have been carried 

forward to the updated guideline without an updated SR of the evidence. The support for these 

recommendations in the updated CPG was thus also carried forward from the previous version of 

the CPG. These recommendations were categorized as “Not reviewed.” If evidence had not been 

reviewed, recommendations could have been categorized as “Not changed,” Amended,” or 

“Deleted.”  

“Not reviewed, Not changed” recommendations refer to recommendations from the previous 

version of the LLA CPG that were carried forward unchanged to the updated version. The 

category of “Not reviewed, Amended” was used to designate recommendations which were 

modified from the 2007 CPG with the updated GRADE language, as explained above.  

Recommendations could also have been categorized as “Not reviewed, Deleted” if they were 

determined to be out of scope. A recommendation was out of scope if it pertained to a topic (e.g., 

population, care setting, treatment, condition) outside of the scope for the updated CPG as 

defined by the Work Group.  
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The categories for the recommendations included in the 2017 version of the guideline are noted in 

the Recommendations. Recommendations 6, 8, 9, and 10 were carried forward from the 2017 

LLA CPG using this method. The categories for the recommendations from the 2017 LLA CPG 

are noted in Appendix C. 

E. Drafting and Finalizing the Guideline 

Following the face-to-face meeting, the Champions and Work Group members were given writing 

assignments to craft discussion sections to support each of the new recommendations and/or to 

update discussion sections from the 2017 LLA CPG to support the amended “carried forward” 

recommendations. The Work Group also considered tables, appendices, and other sections from 

the 2017 LLA CPG for inclusion in the update. During this time, the Champions and Work Group 

also made additional revisions to the algorithms, as necessary.  

After developing the initial draft of the updated CPG, an iterative review process was used to 

solicit feedback on and revise the CPG. Once they were developed, the first two drafts of the CPG 

were posted on the LLA Wiki Website for a period of 10-20 business days for internal review and 

comment by the Work Group. Draft 3 was made available for a 14-day peer review and comment 

period (see External Peer Review). All feedback submitted during each review period was 

reviewed and discussed by the Work Group and appropriate revisions were made to the CPG. 

Following the Draft 3 review and comment period, the Work Group reviewed external feedback 

and created a final draft of the CPG. The Champions then presented the CPG to the VA/DOD 

EBPWG for approval, and the final CPG was approved in December 2024. To accompany the 

CPG, the Work Group produced toolkit products, including a provider summary, quick reference 

guide, and patient summary.  
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Appendix B: Evidence Table  

Table B-1. 2024 Lower Limb Amputation Evidence Table 1, 2, 3, 4 

 
 

1 2017 Strength of Recommendation column: “Not applicable” indicates that the 2024 VA/DOD LLA CPG recommendation was a new recommendation, and therefore 
does not have an associated 2017 strength of recommendation. 

2 Evidence column: The first set of references listed in each row in the evidence column constitutes the evidence base for the recommendation. To be included in the 
evidence base for a recommendation, a reference needed to be identified through a systematic evidence review carried out as part of the initial development or 
update of this CPG. The second set of references in the evidence column (called “Additional References”) includes references that provide additional information 
related to the recommendation, but which were not identified through a systematic evidence review. These references were, therefore, not included in the evidence 
base for the recommendation and did not influence the strength and direction of the recommendation. 

3 2024 Strength of Recommendation column: The 2024 VA/DOD LLA CPG was developed using the GRADE approach to determine the strength of each 
recommendation. Refer to the Grading Recommendations section for more information. 

4 Recommendation Category column: Refer to the Recommendation Categorization section for more information on the description of the categorization process and 
the definition of each category 

 

# Recommendation 
2017 Strength of 

Recommendation1  
Evidence2 2024 Strength of 

Recommendation3  

2024 
Recommendation 

Category4 

1.  There is insufficient evidence to 

recommend one surgical computation 

procedure over another. 

 

Very low 
Additional References 

(61-66) 

Neither for nor 
against 

Not reviewed, Not 
changed 

2.  For patients with transfemoral amputation 

who meet eligibility criteria, we suggest 

osseointegration as an option to improve 

prosthesis use. 

Not applicable  

(67,69) 

Additional Reference 

(68) 

Weak for Reviewed, New-
added 

3.  There is insufficient evidence to 
recommend for or against targeted muscle 
reinnervation or other peripheral nerve 
surgical management for phantom limb 
pain. 

Not applicable 
(72) 

Additional References 

(70,71) 

Neither for nor 
against 

Reviewed, New-
added 

4.  We suggest intraoperative placement of a 

perineural catheter for the post-operative 

delivery of local anesthetic to reduce pain 

following amputation surgery. 

Not applicable 
(73-77) 

 

Weak for Reviewed, New-
added 
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# Recommendation 
2017 Strength of 

Recommendation1  
Evidence2 2024 Strength of 

Recommendation3  

2024 
Recommendation 

Category4 

5.  Post-transtibial amputation, we suggest 

application of a rigid or semi-rigid residual 

limb dressing to promote healing and early 

prosthesis use as soon as feasible.  

 

Weak for 
(65,78,82,83,85,198,199

) 

Additional References 

(79-81,84) 

Weak for Not reviewed, 
Amended 

6.  We suggest providing post-operative 

amputation care in an inpatient 

rehabilitation facility (IRF) over other 

settings (e.g., skilled nursing facility (SNF) 

or home care). 

Weak for  
(86-88) 

Additional References 

(89,90,187) 

Weak for Reviewed, Amended 

7.  We suggest assessment and treatment 

to improve behavioral health and 

psychosocial functioning. 

Not applicable (91,93-95) 

Additional References 

(92,96) 

Weak for Reviewed, New-
replaced 

8.  We suggest peer support by a trained 

peer as a component of rehabilitation to 

improve psychosocial function. 

Weak for (94) 

Additional References 

(97-103,200) 

Weak for Reviewed, Amended 

9.  We suggest cognitive assessment to 

inform rehabilitation goals and prosthetic 

candidacy. 

Weak for (104) 

Additional References 

(105) 

Weak for Not reviewed, 
Amended 

10.  We suggest the care team provides 

patient education throughout amputation 

rehabilitation. 

Weak for (91,93,95) 

Additional References 

(106-109) 

Weak for Reviewed, Amended 

11.  We suggest mirror therapy, alone or in 

combination with other therapies, to 

improve pain, function and quality of life 

for individuals with phantom limb pain. 

Not applicable 
(93,110-114) 

Additional References 

(115-122) 

Weak for Reviewed, New-
added 

12.  We suggest an individualized and skilled 

rehabilitation program with exercise and 

gait training to improve functional status, 

walking ability, and quality of life. 

Not applicable 

(93,123-126) 

Weak for Reviewed, New-
replaced 
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# Recommendation 
2017 Strength of 

Recommendation1 
Evidence2 2024 Strength of 

Recommendation3 

2024 
Recommendation 

Category4 

13. We suggest using patient-

identified sex to inform 

individualized rehabilitation plans. 

Not applicable (127,128) 

Additional References 

(129) 

Weak for Reviewed, New-
replaced 

14. We suggest screening for factors 

associated with rehabilitation outcomes 

following acquired limb loss, (e.g., 

smoking, comorbid injuries or illnesses, 

psychosocial characteristics, and physical 

function). 

Strong for 

(130-132) 

Additional Reference 

(133,134) 

Weak for Not reviewed, 
Amended 

15. For community ambulators, there is 

insufficient evidence to recommend any 

specific transfemoral socket design. 

Not applicable 

(135-137) 

Neither for nor 
against 

Reviewed, New-
added 

16. For community ambulators, there is 

insufficient evidence to recommend for or 

against ischial containment or sub-ischial 

socket designs. 

Not applicable Neither for nor 
against 

Reviewed, New-
added 

17. For prosthetic ambulators, we suggest 

prescribing microprocessor knee units 

over non-microprocessor knee units for 

reducing falls, optimizing functional 

mobility, and improving patient 

satisfaction.   

Not applicable 
(138,153,154) 

Additional References 

(139-152) 

Weak for Reviewed, New-
replaced 

18. For prosthetic ambulators, there is 

insufficient evidence to prescribe any 

specific energy storing and return (ESAR) 

or microprocessor foot and ankle 

component over another. 

Not applicable 

(155-158) 

Neither for nor 
against 

Reviewed, New-
added 

19. For prosthetic ambulators, we suggest 

energy storing and return (ESAR) or 

microprocessor-controlled foot and ankle 

components over solid ankle cushioned 

heel (SACH) feet to improve ambulation 

and patient satisfaction. 

Not applicable Weak for Reviewed, New-
added 
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# Recommendation 
2017 Strength of 

Recommendation1  
Evidence2 2024 Strength of 

Recommendation3  

2024 
Recommendation 

Category4 

20.  We suggest using patient-reported and 

performance-based measures with 

acceptable psychometric properties to 

assess function. 

Weak for 

 

(83,159,161,162,164,16
5)  

Additional References 

(162,163) 

Weak for Not reviewed, 
Amended 

21.  There is insufficient evidence to 

recommend for or against 

neurostimulation (e.g., peripheral nerve 

stimulation, or spinal cord stimulation) or 

neuroablation (e.g., cryoneurolysis, radio 

frequency ablation) interventions for the 

management of phantom limb pain or 

residual limb pain. 

Not applicable 

(166-169,201) 

Additional References 

(170) 

Neither for nor 
against 

Reviewed, New-
added 

22.  We suggest perineural catheter delivered 

anesthetic for the treatment of chronic 

severe phantom limb pain with functional 

impairment. 

Not applicable 

(171) 

Weak for Reviewed, New-
added 

23.  There is insufficient evidence to 

recommend for or against any systemic 

pharmacologic intervention for the 

management of phantom limb pain. 

Not applicable 
(172) 

Additional References 

(173-180) 

Neither for nor 
against 

Reviewed, New-
added 

24.  For prosthesis users with hyperhidrosis, 

there is insufficient evidence to 

recommend for or against Botulinum 

toxin treatment to reduce sweat 

production, improve prosthetic function, 

reduce pain, and improve quality of life. 

Not applicable 

(183) 

Additional References 

(181,182,184) 

Neither for nor 
against 

Reviewed, New-
added 

25.  There was insufficient evidence to 

recommend for or against strategies to 

prevent re-amputation of the ipsilateral 

limb or amputation of the contralateral 

limb. 

Not applicable 

Additional References 

(185-188) 

Neither for nor 
against 

Reviewed, New-
added 

26.  There is insufficient evidence to 

recommend for or against any specific 
Not applicable Additional References 

(189-195) 

Neither for nor 
against 

Reviewed, New-
added 
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# Recommendation 
2017 Strength of 

Recommendation1  
Evidence2 2024 Strength of 

Recommendation3  

2024 
Recommendation 

Category4 

intervention to improve intimacy and 

sexual health. 
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Appendix C: 2017 Recommendation Categorization 

Table C-1. 2017 Lower Limb Amputation CPG Recommendation Categorization Table 1, 2, 3, 4 
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1 We suggest that patient education be provided by the rehabilitation care team 
throughout all phases of amputation rehabilitation. 

Weak for Reviewed, 
Amended 

Reviewed, 
Amended 

10 

2 We suggest an assessment of behavioral health and psychosocial functioning 
at every phase of amputation management and rehabilitation. 

Weak for Reviewed, 
Amended 

Reviewed, 
New-replaced 

7 

3 When assessing pain, we suggest that measurement of the intensity of pain 
and interference with function should be separately assessed for each pain 
type and location using standardized tools. 

Weak for Reviewed, 
Amended 

Not reviewed, 
Deleted 

NA 

4 We suggest offering a multi-modal, transdisciplinary individualized approach to 
pain management including transition to a non-narcotic pharmacological 
regimen combined with physical, psychological, and mechanical modalities 
throughout the rehabilitation process. For the treatment of chronic pain, the 
2017 VA/DOD CPG for the Management of Opioid Therapy for Chronic Pain 
recommends alternatives to opioid therapy such as self-management 
strategies, other non-pharmacological treatments, and non-opioids over 
opioids (see the 2017 VA/DOD OT CPG).4 

Weak for Reviewed, 
New-

replaced 

Reviewed, 
New-added 

6, 11, 25, 26 

5 We recommend providers consider the patient’s birth sex and self-identified 
sex identity in developing individualized treatment plans. 

Strong for Reviewed, 
New-added 

Reviewed, 
New-replaced 

13 

1 The 2017 Recommendation Text column contains the wording of each recommendation from the 2017 LLA CPG.  
2 The Recommendation Category column indicates the way in which each 2017 LLA CPG recommendation was updated.  
3 For recommendations that were carried forward to the 2024 LLA CPG, this column indicates the new recommendation(s) to which they correspond. 
4 See the VA/DOD Clinical Practice Guideline for the Management of Opioid Therapy for Chronic Pain. Available at: 

http://www.healthquality.va.gov/guidelines/Pain/cot/. 

http://www.healthquality.va.gov/guidelines/Pain/cot/
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6 We suggest offering peer support interventions, including visitation by a 
certified peer visitor, as early as feasible and throughout the rehabilitation 
process. 

Weak for Reviewed, 
Amended 

Reviewed, 
Amended 

8 

7 Prior to surgery, we suggest that rehabilitation goals, outcomes, and other 
implications be included in shared decision making about residual limb length 
and amputation level.  

Weak for Reviewed, 
Amended 

Reviewed, 
New-added 

5, 23 

8 There is insufficient evidence to recommend one surgical amputation 
procedure over another.  

Not 
applicable 

Reviewed, 
New-added 

Not Reviewed, 
Not changed 

1, 5, 23 

9 We suggest the use of a rigid or semi-rigid dressing to promote healing and 
early prosthetic use as soon as feasible post-amputation in transtibial 
amputation. Rigid post-operative dressings are preferred in situations where 
limb protection is a priority. 

Weak for Reviewed, 
Amended 

Not Reviewed, 
Amended 

4 

10 We suggest performing cognitive screening prior to establishing rehabilitation 
goals, to assess the patient’s ability and suitability for appropriate prosthetic 
technology.  

Weak for Reviewed, 
New-

replaced 

Not Reviewed, 
Amended 

9 

11 We suggest that in the perioperative phase following amputation, patients 
receive physical rehabilitation and appropriate durable medical 
equipment/assistive technology. 

Weak for Reviewed, 
New-

replaced 

Not reviewed, 
Deleted 

NA 

12 We suggest, when applicable, treatment in an acute inpatient rehabilitation 
program over a skilled nursing facility. 

Weak for Reviewed, 
New-

replaced 

Reviewed, 
Amended 

2 

13 We suggest the initiation of mobility training as soon as feasible post-
amputation. In appropriate patients, this may include ipsilateral side weight-
bearing ambulation with a pylon to improve physical function and gait 
parameters. 

Weak for Reviewed, 
New-

replaced 

Reviewed, 
New-replaced 

12 

14 We recommend instituting rehabilitation training interventions, using both open 
and closed chain exercises and progressive resistance to improve gait, 
mobility, strength, cardiovascular fitness and activities of daily living 
performance in order to maximize function.  

Strong for Reviewed, 
New-

replaced 

Reviewed, 
New-replaced 

12 
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15 We suggest offering microprocessor knee units over non-microprocessor knee 
units for ambulation to reduce risk of falls and maximize patient satisfaction. 
There is insufficient evidence to recommend for or against any particular socket 
design, prosthetic foot categories, and suspensions and interfaces. 

Weak for Reviewed, 
New-added 

Reviewed, 
New-replaced 

15 

16 We recommend the use of valid, reliable, and responsive functional outcome 
measures, including, but not limited to, the Comprehensive High-level Activity 
Mobility Predictor, Amputee Mobility Predictor, 10-meter walk test, and 
6-minute walk test.  

Strong for Reviewed, 
New-

replaced 

Not reviewed, 
Deleted 

NA 

17 We suggest the use of a combination of measures with acceptable 
psychometric properties to assess functional outcomes. 

Weak for Reviewed, 
New-

replaced 

Not reviewed, 
Amended 

20 

18 We recommend offering further evaluation and interventions for factors that 
are associated with poorer outcomes such as smoking, comorbidities, 
psychosocial functioning, and pain. 

Strong for Reviewed, 
Amended 

Not reviewed, 
Amended 

14 
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Appendix D: Routine Care 

The Multidisciplinary Team 

A multi-disciplinary team (MDT) provides a coordinated approach to comprehensive care. Members of the team from various areas of 

specialty provide input based on areas of expertise to ensure all aspects of care are considered. The ideal team should, at the very 

least, consist of a physician (preferably a physical medicine and rehabilitation physician), a physical therapist, an occupational 

therapist and a prosthetist. Additional, equally valuable clinicians to include are nurses, social workers, recreational therapists, 

rehabilitation psychologists, and surgeons. 

 

 

 

Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post-

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

Focus Areas 

MDT team/PM&R 

consult 

 

Functional implications 

of amputation 

 

Home safety 

evaluation 

 

Psychosocial well-

being  

Pain management 

 

Residual limb 

protection and 

compression 

 

Contralateral foot/limb 

management 

 

Promote highest level 

of independence with 

and without 

prosthesis for all 

patients.  

 

Mobility, ADL, 

community access 

goals without a 

prosthesis (all patients) 

 

Pre-prosthesis training 

(if indicated)  

Prosthesis 

management 

(donning, doffing, sock 

ply management, etc.) 

 

Gait and other mobility 

training 

 

ADL training 

 

Floor recovery 

techniques 

Routine amputation 

specialty team clinic 

• Prosthesis fit and 
function 

• Durable medical 
equipment (DME) 
needs 

• Functional goals 

• contralateral limb/foot 
 

Psychosocial well-

being 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

1. Pain 

Management  

Assess for and manage 

existing pain 

 

Develop a peri-

operative pain 

management plan 

Assess and treat 

residual limb pain 

(RLP), phantom limb 

pain (PLP), and 

phantom limb 

sensation (PLS) 

Provide treatment 

plan for RLP, PLP, 

PLS, including: patient 

education, narcotic 

use, regional 

anesthesia, 

psychosocial 

interventions, non-

pharmacologic 

interventions (i.e., 

exercises, soft tissue 

mobilization, tapping, 

residual limb 

compression, etc.) 

Assess and treat 

residual limb pain 

(RLP), phantom limb 

pain (PLP), and 

phantom limb 

sensation (PLS) 

Provide treatment 

plan for RLP, PLP, 

PLS, including: patient 

education, wean use, 

psychosocial 

interventions,non-

pharmacologic 

interventions (i.e., 

exercises, soft tissue 

mobilization, tapping, 

residual limb 

compression, etc.), 

Graded Motor 

Imagery (GMI) 

Assess and treat 

residual limb pain 

(RLP), phantom limb 

pain (PLP), and 

phantom limb 

sensation (PLS) 

Provide treatment 

plan for RLP, PLP, 

PLS, including: patient 

education, wean 

narcotic use, 

psychosocial 

interventions, non-

pharmacologic 

interventions (i.e., 

exercises, massage, 

etc.), Prosthetic sock 

ply management, 

Graded Motor 

Imagery (GMI) 

Reassess and adjust 

treatment for residual 

limb pain (RLP), 

phantom limb pain 

(PLP), and phantom 

limb sensation (PLS) 

Assess and treat 

contributing 

musculoskeletal 

problems 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

2. Medical 

Management 

     

2.1. Comorbid 

and Concurrent 

conditions 

Assess medical risk 

factors for poor wound 

healing or re-

amputation (e.g., end-

stage renal disease on 

hemodialysis, etc.) 

Assess medical risk 

factors for poor 

functional prognosis 

(e.g., end-stage renal 

disease on 

hemodialysis, tobacco 

use, diabetes, etc.) 

Evaluate and consider 

other medical problems 

affecting function (e.g., 

polytrauma) 

 

Complete initial 

assessment of 

medical comorbidities 

and consult experts as 

appropriate, especially 

if not addressed 

preoperatively 

Initiate medical 

interventions and 

education as needed 

Consider concurrent 

injuries or conditions 

that may affect 

success in 

rehabilitation 

Continue medical 

interventions and 

education as needed 

Evaluate and consider 

other medical 

problems affecting 

function (e.g., 

polytrauma) 

 

Assess changes in 

medical comorbidities, 

and perform 

interventions and 

education as needed 

Assess and optimize 

medical comorbidities 

affecting residual limb 

volume and health 

Address 

musculoskeletal 

problems and other 

comorbidities that 

impact function 

Reconcile 

pharmacologic 

medication list 

focusing on side 

effects that may 

negatively impact 

function with or without 

a prosthesis 

Reinforce preventative 

care and whole health  

Refer to specialty care 

as needed to address 

comorbidities 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

Initiate medical 

interventions, specialty 

consultations, and 

education as needed 

Assess sensation of all 

extremities 

2.2 Contralateral 

Lower Limb 

Management 

Contralateral foot/limb 

assessment 

Referral to specialists 

for routine preventive 

care or 

evaluation/management 

of new concerns 

Prescribe appropriate 

footwear and orthoses 

Manage comorbidities 

affecting foot/limb 

health and 

footwear/orthosis fit 

Contralateral foot/limb 

risk assessment and 

regular skin checks 

Contralateral foot/limb 

protection while 

supine, seated, or 

weight bearing 

Referral to specialists 

as indicated 

Prescribe appropriate 

footwear and orthoses 

Continued foot/limb 

evaluation and risk 

assessment 

Contralateral foot/limb 

protection while 

supine, seated, or 

weight bearing 

Referral to specialists 

as indicated 

Assess footwear or 

orthoses as 

appropriate for 

functional progression 

Continued foot/limb 

evaluation and risk 

assessment 

Contralateral foot/limb 

protection while 

supine, seated, or 

weight bearing 

Referral to specialists 

as indicated 

Assess footwear or 

orthoses as 

appropriate for 

functional progression 

Regular foot/limb risk 

assessment and 

management; referral 

to specialists as 

appropriate 

Patient education 

about foot/limb 

protection and care 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

Patient education about 

foot/limb protection and 

care 

Patient education 

about foot/limb 

protection and care 

 

Patient education 

about foot/limb 

protection and care 

Patient education 

about foot/limb 

protection and care 

3. Behavioral 

Health and 

Psychosocial 

Function 

Perform psychosocial 

assessment 

Perform cognitive 

assessment (may 

inform prosthesis 

candidacy, return to 

driving, etc. 

Offer counseling for 

adjustment and other 

concerns 

Provide resources 

based on needs 

Consider 

pharmacologic 

interventions for 

management of 

Evaluate and address 

psychosocial needs 

Offer counseling for 

adjustment and other 

concerns 

Consider 

pharmacologic 

interventions for 

management of 

psychological 

symptoms or brain 

injury/dysfunction 

Offer peer support 

services 

Provide education and 

information on 

Continue psychosocial 

evaluation and 

address psychosocial 

needs 

Complete cognitive 

assessment (may 

inform prosthesis 

candidacy, return to 

driving, etc.) 

Offer counseling for 

adjustment and other 

concerns 

Consider 

pharmacologic 

interventions for 

management of 

Address psychosocial 

needs and concerns 

Provide resources 

(e.g., transportation, 

clothing allowance, 

support groups, 

community resources) 

Offer counseling for 

adjustment and other 

concerns 

Consider 

pharmacologic 

interventions for 

management of 

psychological 

Offer counseling for 

adjustment and other 

concerns 

Provide outreach 

follow-up 

Provide resources 

(e.g., transportation, 

clothing allowance, 

support groups, 

community resources) 

Consider 

pharmacologic 

interventions for 

management of 

psychological 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

psychological 

symptoms or brain 

injury/dysfunction 

Offer peer support 

services 

Provide education and 

information on advance 

care planning 

advanced care 

planning 

 

 

psychological 

symptoms or brain 

injury/dysfunction 

Offer peer support 

services 

Provide education and 

information on 

advance care 

planning 

 

 

symptoms or brain 

injury/dysfunction 

Offer peer support 

services 

Provide education and 

information on 

advance care 

planning 

symptoms or brain 

injury/dysfunction 

Offer peer support 

services 

Provide education and 

information on 

advance care planning 

4. Residual Limb 

Management 

 

 

 

Optimize limb prior to 

surgery by addressing 

skin issues, strength 

limitations, range of 

motion limitations, etc. 

Assess functional and 

prosthetic implications 

Local wound care 

and advanced 

wound care 

specialist for surgical 

incision and other 

wounds (e.g., 

negative pressure 

wound therapy). For 

complex wound 

Continue local wound 

care, limb shaping, 

edema management, 

and protection of the 

residuum  

Patient education on 

residual limb 

management and 

Reinforce use of 

residual limb 

compression (e.g., 

shrinker) when out of 

prosthesis 

Progressive 

prosthesis wear 

schedule 

Assess residual limb 

condition and 

intervene as needed 

Re-emphasize 

importance of skin 

checks and pressure 

points, skin hygiene, 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of residual limb length 

and amputation level  

Assess sensation of the 

affected limb and  

 

 

 

 

healing or other 

vascular challenges, 

recommend 

considering a WOCN 

Consult pre-

discharge- in 

collaboration with 

surgeon’s recs 

Monitor the surgical 

wound for signs and 

symptoms of 

ischemia or infection 

Control edema and 

shape residual limb 

(e.g., elastic 

bandage wrapping or 

shrinker application) 

Protect residuum 

using rigid dressings 

(e.g., rigid cast, rigid 

removable device, 

etc.) for transtibial 

amputations. 

desensitization 

techniques 

Advance ROM and 

strengthening of 

proximal joints and 

muscles 

Consider longer term 

residual limb 

protection for those 

with higher fall risk or 

skin risk (when not 

using prosthesis or if 

not a prosthesis 

candidate) 

Consider early 

prosthesis use only 

during therapy if there 

are safety concerns 

Educate on skin 

checks and pressure 

points, skin hygiene, 

sock ply 

management, and 

wear schedule 

and sock ply 

management 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

 

 

 

 

 

 

 

Consider for 

transfemoral 

amputations. 

Promote ROM and 

strengthening of 

proximal joints and 

muscles 

5. Patient 

Education 

• Pain management 

• Manage expectations 
regarding pain post-
amputation (e.g., May 
not be resolved w/ 
amputation) 

• Patient safety/fall 
precautions 

• Prevention of 
complications 

• Procedural/Recovery 
Issues 

• Level of amputation 

• Positioning 

• Rehabilitation 
process 

• Pain 
management 

• Residual limb 
care 

• Edema control 

• ACE wrapping or 
shrinker use 

• Wound care 

• Prosthetic 
timeline 

• Positioning 

• Rehabilitation 
process 

• Pain 
management 

• Residual limb 
care 

• Edema control 

• Application of 
shrinker 

• Prosthetic 
timeline 

• Prosthetic goals 
and expectation 
management 

• Pain 
management 

• Residual limb 
care, including 
edema 
management 

• Energy 
expenditure 

• Prosthetic 
education 

• Pain 
management 

• Equipment needs 

• Prosthetic goals 
and expectation 
management 

• Prevention of 
complications 

• Weight 
management 

• Safety and falls 
prevention 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

• Prosthetic options 

• Post-operative 
dressing 

• Sequence of 
amputation care 

• Equipment 

• Role of the multi-
disciplinary team and 
members 

• Psychosocial 
anticipatory guidance 

• Expected functional 
outcomes 

• Equipment 
needs 

• Coping methods 

• Prevention of 
complications 

• Contracture 
prevention 

• Safety and falls 
prevention 

 

• Equipment 
needs 

• Coping methods 

• Prevention of 
complications 

• Continuum of 
care/annual 
follow-up 

• Contracture 
prevention 

• Safety and falls 
prevention 

• Donning & 
doffing 

• Care of prosthesis 

• Skin integrity 

• Sock 
management 

• Equipment 
needs 

• Coping methods 

• Weight 
Management 

• Contracture 
prevention 

• Safety and falls 
prevention 

• Continuum of 
care/Annual 
follow-up 

 

6. Prosthesis 

Management 

Patient visit / education 

Preliminary assessment 

of prosthesis candidacy 

by amputation specialty 

MDT 

Provide patient and 

family education 

addressing 

Limb care (see 

residual limb 

management) 

Management of post-

operative dressing: 

• Casting changes  

• Regular fit checks 
of rigid removable 
dressing (RRD) 

Re-assessment of 

prosthesis candidacy 

by amputation 

specialty MDT  

Discussion of realistic 

goals w/ prosthetic 

use 

 

Prosthetic 

fabrication, fitting, 

alignment, and 

modification  

Teach 

donning/doffing of 

prosthetic system 

 

Prosthetic fabrication, 

fitting, alignment and 

modifications 

Re-assess prosthesis 

prescription and 

functional goals 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

expectations, timeline 

and anticipated goals 

 

• Soft dressing 
 

 

 

 

Generate initial 

prosthetic prescription 

(if indicated), if 

cleared for weight-

bearing/prothesis 

fitting by surgical 

team. 

Develop and train for 

safe back-up or 

alternative mobility 

and ADL strategies 

when not using 

prosthesis (all 

patients) 

 

 

Prosthetic gait and 

ADL training 

Prosthesis 

management 

training (e.g., sock 

ply management, 

volume 

management, skin 

checks) 

Suspension and 

interface 

training/management 

Educate on prosthesis 

maintenance and 

cleaning (e.g., how to 

clean liners and 

sleeves) 

Annual visits for 

assessment of:  

• Components  

• Supplies 

• Socket fit 

• Activity specific 
components  

• Assistive device for 
prosthetic ambulation 

 

 

7. Discharge 

Planning 

Discuss and educate 

the patient and family 

on potential: 

Determine appropriate 

rehabilitation setting 

(IRF, SNF, home w/ 

Develop discharge 

plan for intermediate 

care setting, 

Establish goals for 

initial prosthetic 

training 

Implement annual 

follow-up schedule to 

address future 

prosthesis 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

• DME needs, 

• Home 
modifications, 

• rehabilitation 
setting options 
(IRF, SNF, home 
with home care, 
home with 
outpatient care), 

• timeline of phases 
of rehabilitation, 
and 

• anticipated lifelong 
care needs. 

 

home care, home w/ 

outpatient care) 

Determine caregiver 

and social support 

system 

Initiate discharge care 

education 

Arrange peer 

support/visitation with 

patient 

 

independent living, 

etc.  

Determine caregiver 

and social support 

system 

Continue discharge 

care education 

Arrange peer 

support/visitation with 

patient 

Schedule follow up 

with multidisciplinary 

team MDT to 

determine readiness 

and timeline for 

prosthesis 

Schedule follow up 

with multidisciplinary 

team  

Schedule follow up 

with prosthetist. 

Re-engage with PT 

and OT as goals 

progress and change 

 

adjustments and 

replacements  

Reevaluate goals and 

functional status and 

re-engage in PT and 

OT 

  

8. Rehabilitation      
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

8.1 Range of 

Motion 

Assess ROM in all 

joints proximal to 

planned/possible 

amputation and on 

contralateral side 

Treat identified 

contractures 

Educate on contracture 

prevention and initiate 

full body ROM home 

exercise program 

Initiate full body ROM 

home exercise 

program 

Educate on proper 

positioning to prevent 

contractures of hip, 

knee and ankle 

contractures 

Progress full body 

ROM  home exercise 

program  to include 

lengthening of 

specific muscle 

groups (hip and knee 

flexors) 

Advance stretching 

program 

Maximize ROM for 

prosthetic fit and 

training and include in 

home exercise 

program 

Readdress ROM of 

LE and review home 

stretching program, if 

needed 

8.2 Strengthening Assess for preoperative 

strength deficits of UE 

and LE  

Create a home 

exercise program to 

strengthen and optimize 

UE and LE 

Addressing 

deficiencies and 

Initiate strengthening 

program to optimize 

safe functional mobility 

and in preparation for 

potential prosthesis 

use. Target areas 

prone to overuse 

injuries (e.g., 

shoulders, low back, 

etc.). 

Continue 

strengthening 

program to optimize 

safe functional mobility 

and in preparation for 

potential prosthesis 

use (specifically hip 

and knee 

musculature).  

Progress therapeutic 

exercise program for 

all extremities 

Provide home 

exercise program 

when discharged 

from therapy 

 

Educate on 

maintenance of 

strength for long-term 

activity 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

maximize above ROM 

strength, balance, etc. 

Target areas for 

strengthening to 

reduce overuse 

injuries (e.g., 

shoulders, low back, 

etc.). Integrate trunk 

and core stabilization 

exercises. 

Create HEP and 

provide exercise 

supplies  

 

8.3 

Cardiovascular 

Assess current 

cardiovascular (CV) 

fitness for increased 

energy requirement for 

prosthetic use 

Educate regarding 

increased energy 

demand in walking 

with a prosthesis 

Incorporate a CV 

component into the 

therapy program 

Reinforce cardiac 

precautions as 

determined by 

cardiology team 

(heart rate, blood 

pressure, perceived 

exertion scales) 

Advance CV aspect of 

program to meet 

needs of patient 

Maintain cardiac 

precautions 

Encourage reducing 

risk factors 

Increase ambulation 

endurance to reach 

community distances 

and integrate into 

home exercise 

program 

Maintain cardiac 

precautions 

Encourage cardiology 

and primary care 

follow up for 

continuous 

monitoring of CV 

fitness 

Encourage reduction 

of CV risk factors 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

Encourage reducing 

risk factors 

8.4 Balance Assess preoperative 

balance considering 

central and/or 

peripheral neurologic 

conditions 

 

 

Initiate a balance 

progression in static 

and dynamic sitting 

and standing 

Progress sitting 

balance and single 

limb standing 

balance 

Advance balance 

activities to equalize 

weight over bilateral 

lower extremities 

Challenge balance 

with advanced 

activities 

Reassess balance as it 

relates to gait 

8.5 Mobility 

 

 

Assess current mobility 

and use of assistive 

devices and/or DME 

Establish upright 

tolerance 

Initiate and progress 

to independent bed 

mobility, rolling, and 

transfers 

 

 

Progress single limb 

gait from parallel bars 

to use of assistive 

device 

Progress to 

independent 

wheelchair mobility 

 

Increase symmetry of 

weightbearing, 

maximize weight shift, 

equalize step length, 

facilitate trunk 

rotation, teach 

reciprocal gait pattern 

Progress out of 

parallel bars to use of 

Address changes to 

medical status 

affecting prosthetic 

use (e.g., diabetes, 

heart disease, limb 

and goals) 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

Initiate wheelchair 

mobility 

Progress to single 

limb gait in parallel 

bars 

Seating and Mobility 

evaluation for 

appropriate custom 

wheelchair 

Floor recovery 

strategies 

appropriate assistive 

device 

Progress to advanced 

skills such as 

climbing/descending 

stairs, curbs, ramps 

and gait on uneven 

terrain 

Increase ambulation 

endurance to 

community distances 

Reassess gait and 

retrain gait as 

necessary 

9. Functional 

Activities and 

ADLs 

 

Assess preoperative 

activity level and 

independence with 

basic ADLs and 

IADLs to help 

establish post-

operative goals and 

expectations 

Promote functional 

independence with 

basic ADLs such as 

eating, dressing, 

grooming, bathing, 

toileting. 

Ensure patient safety 

with basic transfers, 

including 

toilet/bedside 

Educate on adaptive 

techniques for 

dressing, bathing, 

grooming, and 

toileting without a 

prosthesis. 

Assess for DME 

needs to promote 

functional 

Instruct in proper care 

of prosthesis, 

suspension system, 

skin management, 

and donning/doffing of 

prosthesis.  

Promote 

independence with 

functional transfers, 

ADLs, and IADLs 

Reassess functional 

status and educate on 

adaptive strategies to 

promote independence 

as status changes.  

Educate patient and 

caregiver on energy 

conservation, injury 

prevention, home 

safety, and DME 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

commode, 

wheelchair, bedside 

chair, car transfers, 

etc.  

independence with 

ADLs 

Initiate wheelchair 

management and 

safety education.  

Educate patient and 

family on 

understanding that 

non-prosthesis 

independence is an 

important set of 

functional goals 

(laundry, cooking, 

house management, 

etc.) with and without 

prosthesis 

Educate on fall 

recovery and 

functional transitions 

from floor 

 

 

needs as patient 

status changes. 

 

 

10. Community      

10.1 Vocation and 

recreation 

Obtain preoperative 

vocation and 

recreational interests 

Offer and promote 

trained peer visitation 

Initiate outings into the 

community without 

prosthesis 

Train in use of public 

transportation without 

Initiate vocational and 

recreational activities 

with a prosthesis 

Train in the use of 

public transportation 

Provide education on 

opportunities and 

precautions for long-

term sport specific, 

recreation skills of 

resources, and 

prostheses or assistive 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

prosthesis, if 

appropriate 

Complete vocational 

rehabilitation 

evaluation 

Complete recreational 

training activities 

without prosthesis 

with a prosthesis if 

appropriate 

devices that are 

available 

Provide counseling 

and contact 

information regarding 

opportunities in sports 

and recreation 

(Paralympics, golfing, 

fishing, hunting, etc.) 

10.2 Home 

Evaluation 

Determine patient’s 

current home set-up, 

available durable 

medical equipment, 

and potential safety 

concerns.  

Educate on potential 

home modifications to 

promote functional 

independence and 

safety.  

Assess patient’s home 

for accessibility and 

safety if not already 

completed. 

Provide information on 

home modifications 

Assess patient’s 

home for 

accessibility and 

safety if not already 

completed 

Assess prosthetics 

needs that may 

improve home safety 

(e.g., shower leg, 

shorties) 

Continue assessment 

of DME needs to 

ensure home 

accessibility and safety 

as functional status 

changes 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

10.3 

Transportation 

and Return to 

Driving 

Educate on potential 

adaptations needed for 

return to driving.  

Educate patient and 

family on variance 

between state 

requirements and 

insurance policies for 

driving with LLA. 

Provide patient with 

alternative 

transportation options 

if caregivers unable to 

assist with 

transportation.  

Evaluate patient for 

adaptations to 

promote return to 

driving.  

Recommend 

scheduling with 

Certified Driving 

Rehabilitation 

Specialist (CDRS) 

 

 

Complete driver’s 

training with adaptive 

equipment as needed 

Educate patient and 

family on variance 

between state 

requirements and 

insurance policies for 

driving with LLA. 

Provide resources for 

alternative 

transportation options 

as needed.  

11. Equipment Determine DME and 

assistive devices 

available.  

Assess living 

environment including 

stairs, wheelchair 

access, and bathroom 

accessibility for safe 

discharge to home 

Educate regarding 

potential home 

modifications, 

Seating and Mobility 

evaluation to assess, 

measure, and order 

appropriate 

wheelchair  

Provide appropriate 

assistive device to 

promote 

Provide appropriate 

assistive device for 

mobility with or 

without prosthesis 

Provide appropriate 

assistive device and 

DME for mobility with 

or without prosthesis 

Provide appropriate 

wheelchair if 

ambulation is no 

longer an option 
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 Pre-Amputation: 
 

From initial 

discussion of 

amputation to 

admission for 

amputation 

Peri-Operative: 
 

From 

hospitalization 

admission to 

discharge to 

rehabilitation 

setting 

 

Post 

Amputation: 
 

From acute 

hospitalization 

through initial 

rehab goals 

Prosthetic 

Training: 
 

Associated with 

prosthesis related 

functional goals 

Lifelong Care: 
 

From time of 

discharge from 

therapy services 

through to end of 

life 

including ramp, 

accessible shower, 

etc. 

independence with 

mobility 

Assess for personal 

equipment 

Assess for home 

adaptation and 

equipment 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 119 of 162 

Appendix E: Participant List  

Stuart M. Campbell, PT, MPT 
Chief, Global Health Engagement 
Extremity Trauma and Amputation Center of 
Excellence 
San Antonio, TX

  

Michael Carroll, PhD, CPO, FAAOP 
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COL, U.S. Army (ret) 
Clinical Affairs Program Coordinator 
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Nurse Practitioner, Outpatient Surgery 
Clinics 
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Long Beach, CA

  

Jeffrey T. Heckman, DO 
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National Program Director of Orthotic, 
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Dixie Lee Johnson, MSN, RN, CRRN, CCM 
Clinical Care Coordinator 
Walter Reed National Military Medical Center 
Silver Spring, MD 
 
Meghan Logeais, OTD, OTR 
Occupational Therapist 
Center for the Intrepid – Brooke Army    
Medical Center 
Ft. Sam Houston, TX 
 
Robert J. McGill, MD 
Chief, Department of Orthopaedics and 
Rehabilitation & Department of Orthopaedics 
and Podiatry 
Fort Belvoir Community Hospital 
Ft. Belvoir, VA 
 
Leif Nelson, DPT, ATP, CSCS 
Director, Office of National Veterans Sports 
and Special Events 
Veterans Health Administration 
New York, NY 
 
Ian Pace, PharmD 
Pain Management, Opioid Safety, and 
PDMP Coordinator 
South Texas Veterans Healthcare Center 
Lampasas, TX 
 
Jessica M. Richards, PhD 
Pain Management Health Psychologist 
Water Reed National Military Medical Center, 
Department of Behavioral Health 
Bethesda, MD 
 
Teresa Schuck, LCSW 
Senior Social Worker – Amputation and 
Chronic Pain Rehabilitation Program 
Veterans' Health Administration - Tampa 
Tampa, FL 
 
Tawnee Sparling, MD 
Medical Director, Amputee Care 
Water Reed National Military Medical Center 
Bethesda, MD 
 
 
 
 
 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

 

December 2024 Page 120 of 162 

Rebecca Speckman, MD, PhD 
Medical Director, Program Fellowship  
Director, Regional Amputation  
Center, VA Puget Sound 
Seattle, WA 
 
Aaron Turner, PhD, ABPP (RP) 
Director, Rehabilitation Psychology 
Puget Sound Healthcare System 
Seattle, WA 

Patty Young, MSPT, CP  
National Program Manager, Amputation 
System of Care 
Veterans Affairs Central Office 
Washington, DC 
 

 
  



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 121 of 162 

Appendix F: Patient Focus Group Methods and Findings 

A. Methods 

VA and DOD Leadership recruited nine participants for the focus group, with support from the 

Champions and other Work Group members as needed. A convenience sample was utilized in 

selection of participants, and therefore the sample of patients used is not generalizable for the 

entirety of VA and DOD patients who have undergone a LLA. The goal of recruitment for this 

Patient Focus Group was to have a group of engaging, diverse amputees, who would be able to 

cogently explain their experience as an amputee receiving VA or DOD healthcare services. 

Participants were not incentivized for their participation or reimbursed for travel expenses.  

The Work Group, with support from the Sigma Team, identified topics on which patient input was 

important to consider in developing the CPG. The Sigma Team developed, and the Work Group 

approved and patient focus group guide covering these topics. The focus group facilitator led the 

discussion used the guide to elicit the patients’ perspectives about their treatment and overall 

care. Given the limited time and the range of interests of the focus group participants, not all 

questions were addressed. 

B. Patient Focus Group Findings 

a. Participants emphasized the importance of pain management as a core 
component of their individual treatment plan. 

• Participants would like their treatment plans to be personalized with multiple options 

that better serve their activity preferences and pain levels. 

• Participants stressed the need for employing effective pain communication strategies 

to mitigate disconnects with healthcare providers in understanding pain. 

b. Participants would benefit from incorporation of behavioral health into their 
care plans.  

• Participants mentioned experiencing stigma post-amputation. 

• Participants felt transitional mental health support would be beneficial when adjusting 

to life after amputation. 

• Participants expressed the deep emotional impact that their amputation had on 

mental and physical health. 

c. Participants discussed the value of peer support services and programs as 
part of their rehabilitation and recovery. 

• Participants found peer support encouraging within facilities for rehabilitation. 

• Participants emphasized the value of peer support in their wider communities.  

d. Participants emphasized the importance of patient education and 
information resources. They expressed a desire to have access to source(s) 
of information regarding programs designed for amputees.  

• Participants expressed the need for accessible information regarding programs, 

services, and other amputee resources. 
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• Participants discussed the importance of patient education in advocating for 

themselves in their care.  

• Participants emphasized the need for better resources to educate family members 

post-amputation. 

e. Participants valued provider communication, care coordination, and 
continuity of care. 

• Participants valued clear and concise communication of treatment from providers. 

• Participants expressed the need for coordination of all providers in their overall care 

plan.  

• Participants preferred continuity in their providers and the relationships that are built 

between them.  
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Appendix G: Literature Review Search Terms and Strategy 

A. Topic-specific Search Terms  

The search strategies employed combinations of free-text keywords as well as controlled 

vocabulary terms including (but not limited to) the following concepts. Strategies for each 

bibliographic database follow this table. 

Table G-1. Concept Tables PubMed and EMBASE  

Concept Controlled Vocabulary Keywords  

Amputation EMBASE (EMTREE) 

amputee 

above knee amputation 

amputation 

below knee amputation 

disarticulation 

foot amputation 

hemicorporectomy 

hemipelvectomy 

knee amputation 

leg amputation 

limb amputation 

traumatic amputation 

 
 
PubMed (MeSH) 

amputees 

amputation, traumatic 

amputation stumps 

amputation, surgical  

disarticulation 

hemipelvectomy 

amputat* 

Chopart 

disarticulation 

exarticulation 

hemicorporectomy 

hemipelvectomy  

limb loss 

Lisfranc 

Syme* 

 

*word variations have been 
searched 

 

  

Amputation Site EMBASE (EMTREE) 

amputation stump 

ankle 

bones of the leg and foot 

femur 

fibula 

foot 

foot bone 

hallux 

hip joint 

knee 

leg 

knee* 

leg 

legs 

lower limb* 

lower extremit* 

metatarsophalangeal 

metatars* 

partial foot 

patella* 

phalange* 

residual limb* 

supracondylar 

tansmetatarsal 

tarsal* 
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Concept Controlled Vocabulary Keywords  

leg bone 

lower limb 

metatarsal bone 

midtarsal joint 

patella 

tarsal bone 

tarsometatarsal joint 

tibia 

toe 

toe phalanx 

 
PubMed (MeSH) 

ankle 

ankle joint 

femur 

fibula 

foot 

foot bones  

foot joints  

hallux 

hip 

hip joint 

hip prostheses 

knee 

knee joint 

knee prosthesis 

leg 

leg bones 

lower extremity 

metatarsal bones 

patella 

tarsal bones 

tarsal joints 

tibia 

toe joint 

toe phalanges 

toes 

tarsometatarsal 

thigh* 

through knee 

through the knee 

tibia* 

toe 

toes 

transcondylar 

transfemoral 

transmalleolar 

transmetatarsal 

transtarsal 

transtibial 

unilateral 

 

*word variations have been searched 

 

 

KQ1 Rehabilitation 
Settings 

EMBASE (EMTREE) 

community-based rehabilitation 

hospital 

outpatient care 

rehabilitation  

rehabilitation center 

telerehabilitation 

 
PubMed (MeSH) 

acute inpatient rehabilitation 

ambulatory care 

inpatient rehabilitation facilit*  

inpatient subacute  

intensive outpatient  

long-term acute care hospital*   

outpatient rehabilitation  

skilled nursing facility  

telerehabilitation  



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 125 of 162 

Concept Controlled Vocabulary Keywords  

ambulatory care 

hospitals 

hospitals, rehabilitation 

rehabilitation 

rehabilitation centers 

telerehabilitation 

 

*word variations have been searched 

 

KQ2 Artificial 
Limbs/Prosthetics 

EMBASE (EMTREE) 

above knee prosthesis 

ankle prosthesis 

artificial limb 

below knee prosthesis 

dynamic response foot prosthesis  

electric limb prosthesis 

foot prosthesis 

hip disarticulation prosthesis 

limb prosthesis 

leg prosthesis 

lower leg prosthesis 

prosthesis 

syme prosthesis 

talar ankle prosthesis 

total ankle prosthesis 

 
 
PubMed (MeSH) 

artificial limbs 

hip prosthesis 

joint prosthesis 

knee prosthesis  

prostheses and implants 

osseointegration  

 

artificial limb 

bionic limb 

prosthes* 

 

*word variations have been searched 

 

Socket/Interface 
 

 above knee prosthe* 

below knee prosthe* 

hip disarticulation prosthe* 

hydrostatic design prosthe* 

ischial containment prosthe* 

ischial ramus containment prosthe* 

knee disarticulation prosthe* 

patella tendon bearing design 

patella* tendon bearing prosthe* 

prosthe*stump prosthe* 

through knee prosthe* 

total contact prosthe* 

total surface bearing prosthe* 

VASS prosthe* 
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Concept Controlled Vocabulary Keywords  

 

*word variations have been searched 

 

Suspension system  anatomic fit 

belt  

corset 

elevated vacuum 

lanyard  

locking mechanism 

osseointegration 

pin suspension 

supracondylar  

suspension 

suspension sleeve 

thigh cuff 

vacuum assisted 

Knee  c leg  

hydracadence  

hydromechanical  

knee  

manual locking knee  

mauch sns  

mauch s-n-s 

microprocessor* 

non-microprocessor 

polycentric  

power knee 

rheo knee 

single axis  

swing and stance  

weight activated stance  

 

*word variations have been searched 

 

Foot/Ankle  ankle 

biome foot 

cheetah 

dynamic response 

energy storing 

flex foot 

flexible keel 

foot  

hydraulic foot 

microprocessor foot 

multi axial foot 

power foot 
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Concept Controlled Vocabulary Keywords  

powered dorsiflexion 

powered plantarflexion 

PROPRIO foot 

running foot 

single axis foot 

ankle cushioned heel 

vertical shock 

KQ3 Non-surgical 
Interventions 

EMBASE (EMTREE) 

cryoablation 

nerve stimulation 

pulsed radiofrequency ablation 

radiofrequency ablation 

spinal cord stimulation 

transcutaneous electrical nerve 
stimulation 

 
 
PubMed (MeSH) 

ablation techniques 

cryosurgery 

spinal cord stimulation 

transcutaneous electric nerve 
stimulation 

 

cryoablation 

peripheral nerve stimulat* 

pulsed radiofrequency ablation 

radiofrequency ablation 

spinal cord stimulat* 

transcutaneous electric* nerve stimulation 

 

*word variations have been searched 

 

KQ4 Biopsychosocial EMBASE (EMTREE) 

acceptance and commitment 
therapy 

assertive training 

cognitive behavioral therapy 

cognitive processing therapy 

counseling 

systemic desensitization, 
psychological 

graded exposure therapy  

dialectical behavior therapy 

emotion-focused therapy 

eye movement desensitization and 
reprocessing 

long term exposure 

mindfulness-based stress reduction 

motivational interviewing 

peer group 

problem solving therapy 

psychoanalysis 

psychoeducation 

psychotherapy 

rational emotive behavior therapy 

accelerated resolution therapy 

acceptance and commitment therapy 

cognitive behavioral therapy* 

cognitive processing therapy 

counseling 

dialectical behavior therapy 

emotion focused therapy 

assertive communication 

eye movement desensitization and 
reprocessing 

interpersonal effectiveness** 

problem solving therapy 

psychoanalysis 

psychoeducation 

psychotherapy 

rational emotive therapy 

mindfulness based stress reduction 

motivational interviewing 

pain reprocessing 

patient education 

peer education 

peer mentor 

peer support 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 128 of 162 

Concept Controlled Vocabulary Keywords  

self care' 

social competence 

 
 
PubMed (MeSH) 

cognitive behavioral therapy 

counseling 

dialectical behavior therapy 

psychoanalysis 

psychotherapy 

desensitization, psychologic 

 

peer visit 

problem solving therapy 

prolonged exposure 

psychoeducation 

psychological preparation** 

rational emotive therapy 

self management** 

social skills** 

support group* 

trauma-focused psychotherapy 

therapeutic pain** 

 

*word variations have been searched 

**indicates that this term will be searched 
near 'education or training' in the search 
statement 

 

KQ5 Surgical 
Interventions 

EMBASE (EMTREE) 

osseointegration 

revision surgery 

surgery 

 
 
PubMed (MeSH) 

reoperation 

surgical procedures, operative 

agonist-antagonist-myoneural-interface 

bone bridg* 

bone spurs  

Bruckner 

Burgess 

compress implant 

eopra 

ERTL 

excision  

  

fibulectomy 

fishmouth  

gritti-stokes 

guillotine 

heterotopic ossification 

intraoperative cyroablation 

joint replacement 

long posterior flap 

nerve cap* 

neural interfaces 

neurectomy 

osseointegrat* 

opra implant 

regenerative peripheral neural interface 

reoperation 

revision surgery 

surgery 

targeted muscle reinnervation 

vascularized denervated muscle target* 
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Concept Controlled Vocabulary Keywords  

 

*word variations have been searched 

 

KQ6 Dermatological 
& Regenerative 
Medicine 

EMBASE (EMTREE) 

aboboutlinum toxin a 

botulinum toxin a 

dermatological laser 

incobotulinum toxin a  

iontophoresis 

microwave thermotherapy 

pulsed dye laser 

stem cell 

thrombocyte rich plasma 

tissue engineering 

xeomin 

 
 
PubMed (MeSH) 

botulinum toxins, type a 

iontophoresis 

lasers, dye 

stem cells 

tissue engineering 

ablative fractional resurfacing laser* 

ablative laser* 

botox injection* 

botulinum injection* 

brella patches 

co2 laser* 

fractional laser* 

iontophoresis 

laser hair removal 

microwave ablation 

miradry 

pigment laser* 

platelet rich plasma 

pulsed dye laser* 

scar resurfacing laser* 

stem cells 

targeted alkali thermolysis 

tissue engineering 

 

*word variations have been searched 

KQ7 Prevention EMBASE (EMTREE) 

debridement 

diet therapy 

endovascular surgery 

foot care 

limb salvage 

occupational therapy 

orthopedic equipment 

orthopedic shoe 

orthosis 

patient education 

physiotherapy 

salvage therapy 

smoking cessation 

surgery 

weight loss program 

 
 
PubMed (MeSH) 

debridement 

diet therapy 

endovascular procedures 

occupational therapy 

debridement 

diet therapy 

crow boot 

dietary intervention* 

endovascular procedure* 

endovascular surger* 

foot care** 

foot inspec** 

foot risk scor* 

insert* 

limb salvage 

occupational therapy 

orthopedic equipment 

orthopedic shoe 

orthosis 

patient education  

physical therapy 

physiotherapy 

podiatric care 

salvage therapy 

smoking cessation 

surgery 

total contact cast  
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Concept Controlled Vocabulary Keywords  

orthotic devices 

physical therapy modalities 

salvage therapy 

smoking cessation 

weight reduction programs 

 

walker 

weight loss program 

 

*word variations have been searched 

** indicates that this term will be searched 
near 'education or training' in the search 
statement 

KQ8 Sexual Intimacy 
and Health 

EMBASE (EMTREE) 

couples therapy 

intimacy** 

mindfulness 

occupational therapy 

psychotherapy 

sex therapy 

 
 
PubMed (MeSH) 

couples therapy 

mindfulness 

occupational therapy 

psychotherapy 

sex therapy 

couples therapy 

intimacy** 

mindfulness 

occupational therapy 

pelvic floor therapy 

sex** 

sex therapy 

sexual health apps 

psychotherapy 

trauma processing 

** indicates that this term will be searched 
near 'mindfulness' or 'occupational therapy' 
or 'psychotherapy'' in the search strategy 

 

KQ9 Models of Care EMBASE (EMTREE) 

case management 

multidisciplinary team 

 
 
PubMed (MeSH) 

case managers 

 

amput* care 

care manag* ** 

case manag* ** 

care model** 

collaborative care** 

integrat* 

inter-disciplinary** 

mental health care** 

multi-disciplinary** 

orthotic care** 

prosthetic care** 

 

*word variations have been searched 

 

**indicates that this term will be searched 
near 'amputation care' or 'rehabilitation' 

KQ10 Comparative 
Effectiveness of 
Rehab Interventions 

EMBASE (EMTREE) 

augmented reality 

brain depth stimulation 

graded motor imagery 

home exercise program 

kinesiotherapy 

mirror therapy 

occupational therapy 

physiotherapy 

activities of daily living 

ambulation  

augmented reality 

balance training 

daily life activity 

electromagnetic shielding 

functional training 

gait training 

graded motor imagery 
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Concept Controlled Vocabulary Keywords  

recreational therapy 

transcutaneous electrical nerve 
stimulation 

virtual reality 

 
 
PubMed (MeSH) 

augmented reality 

mirror movement therapy 

occupational therapy 

physical therapy modalities 

recreation therapy 

transcutaneous electrical nerve 
stimulation 

virtual reality 

 

h wave 

home exercise program 

kinesiotherapy 

mirror therapy 

mobility training 

normatech 

occupational therapy  

physical therapy 

prosthetic use 

range of motion program* 

recreational therapy 

relax night care 

residual limb management 

therapeutic exercise 

transcutaneous electrical nerve stimulation 

virtual reality 

*word variations have been searched 
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Concept Controlled Vocabulary Keywords 

KQ11 Gender EMBASE (EMTREE) 

male to female transgender 

gender nonbinary 

PubMed (MeSH) 
transgender persons 

bigender 

cisgender 

gender fluid 

gender nonconforming 

male 

male-to-female 

non-binary 

transfeminine 

transgender 

transwoman 

two spirit 
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Concept Controlled Vocabulary Keywords  

KQ 12 
Pharmacological 

EMBASE (EMTREE) 

amitriptyline 

botulinum toxin A' 

capsaicin 

carbamazepine 

citalopram  

clonidine  

codeine 

corticosteroid' 

dronabinol 

duloxetine 

epidural drug administration 

escitalopram 

fluoxetine' 

gabapentin 

ketamine 

morphine 

nortriptyline 

opiate 

pregabalin 

serotonin noradrenalin reuptake 
inhibitor 

serotonin uptake inhibitor 

tramadol 

 

 

PubMed (MeSH) 

Injections, epidural 

nerve block 

amitriptyline 

botox injection* 

botulinum injection* 

capsaicin 

carbamazepine 

citalopram 

clonidine 

codeine 

corticosteroid injection* 

dronabinol 

duloxetine 

epidural injection*  

escitalopram 

fluoxetine 

gabapentin 

hydrocodone 

hydomorphone 

ketamine 

morphine 

nerve block*  

neuroma injection*  

nortriptyline 

oxycodone 

peripheral nerve injection*  

pregabalin 

qutenza patch 

tramadol 

B. Search Strategies 

Table G-2. EMBASE  

Set 
Number Concept Search Statement 

1 Amputation ('amputation'/exp OR 'amputation stump'/exp OR 'disarticulation'/exp OR 
'hemicorporectomy'/exp OR 'hemipelvectomy'/exp OR amputation:ti,ab OR 
chopart:ti,ab OR disarticulation:ti,ab OR exarticulation:ti,ab OR 
hemicorporectomy:ti,ab OR hemipelvectomy:ti,ab OR 'limb loss':ti,ab OR 
lisfranc:ti,ab OR syme:ti,ab) AND [humans]/lim AND [english]/lim AND 
[2016-2024]/py 

2 Amputation Sites ('amputation stump'/exp OR 'ankle'/exp OR 'bones of the leg and foot'/exp 
OR 'femur'/exp OR 'fibula'/exp OR 'foot'/exp OR 'foot bone'/exp OR 
'hallux'/exp OR 'hip joint'/exp OR 'knee'/exp OR 'leg'/exp OR 'leg bone'/exp 
OR 'lower limb'/exp OR 'metatarsal bone'/exp OR 'patella'/exp OR 'tarsal 
bone'/exp OR 'tarsometatarsal joint'/exp OR 'tibia'/exp OR 'toe'/exp OR 'toe 
phalanx'/exp OR 'above knee':ti,ab OR 'above the knee':ti,ab OR 
'amputation stump':ti,ab OR ankle*:ti,ab OR 'below knee':ti,ab OR 'below 
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Set 
Number Concept Search Statement 

the knee':ti,ab OR bilateral:ti,ab OR condyle*:ti,ab OR extremit*:ti,ab OR 
feet:ti,ab OR femur*:ti,ab OR fibula*:ti,ab OR foot:ti,ab OR hallu*:ti,ab OR 
hip:ti,ab OR hips:ti,ab OR knee*:ti,ab OR leg:ti,ab OR legs:ti,ab OR 'lower 
limb*':ti,ab OR 'lower extremit*':ti,ab OR metatarsophalangeal:ti,ab OR 
metatars*:ti,ab OR 'partial foot':ti,ab OR patella*:ti,ab OR phalange*:ti,ab 
OR 'residual limb*':ti,ab OR supracondylar:ti,ab OR tansmetetarsal:ti,ab 
OR tarsal*:ti,ab OR tarsometatarsal:ti,ab OR thigh*:ti,ab OR 'through 
knee':ti,ab OR 'through the knee':ti,ab OR tibia*:ti,ab OR toe:ti,ab OR 
toes:ti,ab OR transcondylar:ti,ab OR transfemoral:ti,ab OR 
transmalleolar:ti,ab OR transmetatarsal:ti,ab OR transtarsal:ti,ab OR 
transtibial:ti,ab OR unilateral:ti,ab) AND [humans]/lim AND [english]/lim 
AND [2016-2024]/py 

3 Combine Sets #1 AND #2 

4 Rehabilitation 
Settings 

('rehabilitation'/exp OR rehabilitation:ti,ab) AND ('acute inpatient':ti,ab OR 
'ambulatory care':ti,ab OR 'nursing home*':ti,ab OR outpatient:ti,ab OR 
'skilled nursing facilit*':ti,ab) OR subacute:ti,ab OR 'sub acute':ti,ab 

5 Prostheses: 
Socket 

socket*:ti,ab AND ('hip'/exp OR 'knee'/exp OR hip:ti,ab OR knee:ti,ab OR 
transfemoral:ti,ab OR transtibial:ti,ab) 

6 Prostheses: 
Suspension  

suspension:ti,ab AND ('anatomic fit':ti,ab OR belt:ti,ab OR corset:ti,ab OR 
cuff:ti,ab OR 'elevated vacuum':ti,ab OR lanyard:ti,ab OR 'locking 
mechanism':ti,ab OR osseointegration:ti,ab OR 'pin lock':ti,ab OR 
sleeve:ti,ab OR suction:ti,ab OR supracondylar:ti,ab OR 'vacuum 
assisted':ti,ab) 

7 Prostheses: 
Ankle, Hip, Knee, 
Foot 

'knee prosthesis'/exp OR 'ankle prosthesis'/exp OR 'hip prosthesis'/exp OR 
'foot prosthesis'/exp OR 'knee prothesis':ti,ab OR 'ankle prosthesis':ti,ab 
OR 'foot prothesis':ti,ab OR 'hip prosthesis':ti,ab 

8 Non-surgical 
Interventions 

'cryoablation'/exp OR 'nerve stimulation'/exp OR 'pulsed radiofrequency 
ablation'/exp OR 'spinal cord stimulation'/exp OR 'cryoablation':ti,ab OR 
'nerve stimulat*':ti,ab OR 'radiofrequency ablation':ti,ab OR 'spinal cord 
stimulat*':ti,ab OR 'transcutaneous electric* nerve stimulation':ti,ab 

9 Biopsychosocial 'assertive training'/exp OR 'densensitization, psychologic' OR 'eye 
movement desensitization and reprocessing'/exp OR 'long term 
exposure'/exp OR 'mindfulness-based stress reduction'/exp OR 
'motivational interviewing'/exp OR 'peer group'/exp OR 
'psychoanalysis'/exp OR 'psychoeducation'/exp OR 'psychotherapy'/exp 
OR 'self care'/exp OR 'social competence'/exp OR 'eye movement 
desensitization and reprocessing':ti,ab OR therapy:ti,ab OR 
psychoanalysis:ti,ab OR psychotherapy:ti,ab OR 'mindfulness based 
stress reduction':ti,ab OR peer:ti,ab OR psychoeducation:ti,ab OR 'support 
group':ti,ab OR ((training OR education) NEAR/2 ('assertive 
communication' OR 'interpersonal effectiveness' OR 'pain reprocessing' 
OR 'psychological preparation' OR 'prolonged exposure' OR 'self 
management' OR 'social skills' OR 'therapeutic pain')) 

10 Surgical 
Interventions 

'revision surgery'/exp OR 'surgery'/exp OR reoperation:ti,ab OR 'revision 
surgery':ti,ab OR surgery:ti,ab 

11 Dermatological & 
Regenerative 
Medicine 

'botulinum toxin a'/exp OR 'dermatological laser'/exp OR 
'iontophoresis'/exp OR 'microwave thermotherapy'/exp OR 'pulsed dye 
laser'/exp OR 'stem cell'/exp OR 'thrombocyte rich plasma'/exp OR 'tissue 
engineering'/exp OR 'ablative fractional resurfacing laser*':ti,ab OR 
'ablative laser*':ti,ab OR 'allergy testing':ti,ab OR 'botox injection*':ti,ab OR 
'botulinum injection*':ti,ab OR 'brella patches':ti,ab OR 'co2 laser*':ti,ab OR 
'fractional laser*' OR 'histamine testing':ti,ab OR iontophoresis:ti,ab OR 
'laser hair removal':ti,ab OR microneedling:ti,ab OR 'microwave 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 135 of 162 

Set 
Number Concept Search Statement 

ablation':ti,ab OR miradry:ti,ab OR 'pigment laser*':ti,ab OR 'platelet rich 
plasma':ti,ab OR 'pulsed dye laser*':ti,ab OR 'scar resurfacing laser*':ti,ab 
OR 'silicon patch*':ti,ab OR 'stem cells':ti,ab OR 'targeted alkali 
thermolysis':ti,ab OR 'tissue engineering':ti,ab 

12 Prevention 'endovascular surgery'/exp OR 'debridement'/exp OR 'diet therapy'/exp OR 
'foot care'/exp OR 'limb salvage'/exp OR 'occupational therapy'/exp OR 
'orthopedic shoe'/exp OR 'orthosis'/exp OR 'patient education'/exp OR 
'physiotherapy'/exp OR 'salvage therapy'/exp OR 'smoking cessation'/exp 
OR 'weight loss program'/exp OR 'charcot restraint orthotic walker':ti,ab 
OR 'crow boot':ti,ab OR debridement:ti,ab OR 'diagnostic test*':ti,ab OR 
'dietary intervention*':ti,ab OR 'diet therapy':ti,ab OR 'endovascular 
procedure*':ti,ab OR ((education OR training) NEAR/2 foot) OR 'foot risk 
scor*':ti,ab OR 'limb salvage':ti,ab OR 'occupational therapy':ti,ab OR 
orthotics:ti,ab OR orthosis:ti,ab OR 'patient education':ti,ab OR 
physiotherapy:ti,ab OR 'physical therapy':ti,ab OR 'podiatric care':ti,ab OR 
'salvage therapy':ti,ab OR 'smoking cessation':ti,ab OR 'total contact 
cast':ti,ab OR walker:ti,ab OR 'weight loss program':ti,ab 

13 Sexual Health 
and Intimacy 

'couples therapy'/exp OR 'psychotherapy'/exp OR 'sexuality'/exp OR 
'couples therapy':ti,ab OR psychotherapy:ti,ab OR (intima* NEAR/2 
(mindfulness OR 'occupational therapy')) OR 'sex therapy'/exp OR 'sex 
therapy':ti,ab OR sexuality:ti,ab OR 'pelvic floor therapy':ti,ab OR 'sexual 
health apps':ti,ab OR 'trauma processing':ti,ab 

14 Models of Care 'case management'/exp OR 'multidisciplinary team'/exp OR (rehabilitation 
NEAR/2 ('care manag*' OR 'case manag*' OR collaborative OR integrat* 
OR interdisciplinary OR 'multi disciplinary' OR 'mental health care')) OR 
'orthotic care':ti,ab OR 'prosthetic care':ti,ab 

15 Rehabilitation 
Interventions 

'augmented reality'/exp OR 'brain depth stimulation'/exp OR 'daily life 
activity'/exp OR 'graded motor imagery'/exp OR 'home exercise 
program'/exp OR 'mirror therapy'/exp OR 'occupational therapy'/exp OR 
'physiotherapy'/exp OR 'recreational therapy'/exp OR 'transcutaneous 
electrical nerve stimulation'/exp OR 'virtual reality'/exp OR ((ambulation 
OR mobility) NEAR/2 training) OR 'activities of daily living':ti,ab OR 
'augmented reality':ti,ab OR 'balance training':ti,ab OR 'electromagnetic 
shielding':ti,ab OR 'functional training':ti,ab OR 'gait training':ti,ab OR 
'graded motor imagery':ti,ab OR 'h wave':ti,ab OR 'home exercise 
program':ti,ab OR 'mirror therapy':ti,ab OR normatech:ti,ab OR 
'occupational therapy':ti,ab OR 'physical therapy':ti,ab OR 'prosthetic 
use':ti,ab OR 'range of motion program':ti,ab OR 'recreational therapy':ti,ab 
OR 'relax night care':ti,ab OR 'residual limb management':ti,ab OR 
'therapeutic exercise':ti,ab OR 'transcutaneous electrical nerve 
stimulation':ti,ab OR 'virtual reality':ti,ab 

16 Gender 'male to female transgender'/exp OR 'gender nonbinary'/exp OR 
'transgender persons'/exp OR bigender:ti,ab OR cisgender:ti,ab OR 
'gender fluid':ti,ab OR 'gender nonconforming':ti,ab OR male:ti,ab OR 
'male to female':ti,ab OR 'non binary':ti,ab OR 'trans feminine':ti,ab OR 
transfeminine:ti,ab OR transgender:ti,ab OR 'two spirit':ti,ab 

17 Pharmacology 'amitriptyline'/exp OR 'botulinum toxin a'/exp OR 'capsaicin'/exp OR 
'carbamazepine'/exp OR 'citalopram'/exp OR 'clonidine'/exp OR 
'codeine'/exp OR 'corticosteriod' OR 'dronabinol'/exp OR 'duloxetine'/exp 
OR 'epidural drug administration'/exp OR 'escitalopram'/exp OR 
'fluoxetine'/exp OR 'gabapentin'/exp OR 'ketamine'/exp OR 'morphine'/exp 
OR 'nortriptyline'/exp OR 'opiate'/exp OR 'pregabalin'/exp OR 
'tramadol'/exp OR amitriptyline:ti,ab OR 'botox injection*':ti,ab OR 
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'botulinum injection*':ti,ab OR capsaicin:ti,ab OR carbamazepine:ti,ab OR 
citalopram:ti,ab OR clonidine:ti,ab OR codeine:ti,ab OR 'corticosteriod 
injection*':ti,ab OR dextromethorphan:ti,ab OR diclofenac:ti,ab OR 
dronabinol:ti,ab OR duloxetine:ti,ab OR 'epidural injection*':ti,ab OR 
escitalopram:ti,ab OR fluoxetine:ti,ab OR hydrocodone:ti,ab OR 
gabapentin:ti,ab OR hydromorphone:ti,ab OR ketamine:ti,ab OR 
memantine:ti,ab OR mexiletine:ti,ab OR morphine:ti,ab OR 'nerve 
block*':ti,ab OR 'neuroma injection':ti,ab OR nortriptyline:ti,ab OR 
oxycodone:ti,ab OR 'peripheral nerve injection':ti,ab OR pregabalin:ti,ab 
OR 'quentenza patch':ti,ab OR tramadol:ti,ab 

18 Exclude 
Publication Types 

'editorial'/exp OR 'letter'/exp OR 'medical illustration'/exp OR 'book'/exp OR 
'poster'/exp OR 'conference abstract'/exp OR 'conference paper'/exp OR 
'conferences and congresses'/exp OR 'conference review'/exp OR 
'erratum'/exp OR 'symposium'/exp OR 'short survey'/exp OR 'note'/exp OR 
'chapter'/it OR 'conference abstract'/it OR 'conference paper'/it OR 
'editorial'/it OR 'letter'/it OR 'note'/it OR 'review'/it OR 'short survey'/it OR 
abstract:nc OR annual:nc OR conference:nc OR 'conference 
proceeding':pt OR 'conference review':it OR congress:nc OR meeting:nc 
OR sessions:nc OR symposium:nc OR [conference abstract]/lim OR 
[conference paper]/lim OR [conference review]/lim OR [editorial]/lim OR 
[letter]/lim OR [note]/lim OR [short survey]/lim OR comment:ti OR book:pt 
OR comment:ab,ti OR annual:ab,ti OR 'conference proceeding':ab,ti OR 
note:ab,ti OR meeting:ab,ti OR sessions:ab,ti OR 'short survey':ab,ti 

19 Combine Sets #3 AND (#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 
OR #13 OR #14 OR #15 OR #16 OR #17) NOT #18 

Table G-3. PubMed  

Set 
Number Concept Search Statement 

1 Amputation "Amputation Stumps"[Mesh] OR "Amputation, Surgical"[Mesh] OR 
"Disarticulation"[Mesh] OR "Hemipelvectomy"[Mesh] OR amputation[tiab] 
OR chopart[tiab] OR disarticulation[tiab] OR exarticulation[tiab] OR 
hemicorporectomy[tiab] OR hemipelvectomy[tiab] OR "limb loss"[tiab] OR 
lisfranc[tiab] OR syme[tiab] 

2 Amputation Sites "Ankle"[Mesh] OR "Femur"[Mesh] OR "Fibula"[Mesh] OR "Foot"[Mesh] OR 
"Foot Joints"[Mesh] OR "Foot Bones"[Mesh] OR "Hallux"[Mesh] OR 
"Hip"[Mesh] OR "Hip Joint"[Mesh] OR "Leg"[Mesh] OR "Leg Bones"[Mesh] 
OR "Lower Extremity"[Mesh] OR "Metatarsal Bones"[Mesh] OR 
"Patella"[Mesh] OR "Tarsal Joints"[Mesh] OR "Tarsal Bones"[Mesh] OR 
"Tibia"[Mesh] OR "above knee"[tiab] OR "above the knee"[tiab] OR 
"amputation stump"[tiab] OR ankle*[tiab] OR "below knee"[tiab] OR "below 
the knee"[tiab] OR bilateral[tiab] OR condyle*[tiab] OR extremit*[tiab] OR 
feet[tiab] OR femur*[tiab] OR fibula*[tiab] OR foot[tiab] OR hallu*[tiab] OR 
hip[tiab] OR hips[tiab] OR knee*[tiab] OR leg[tiab] OR legs[tiab] OR "lower 
limb*"[tiab] OR "lower extremit*"[tiab] OR metatarsophalangeal[tiab] OR 
metatars*[tiab] OR "partial foot"[tiab] OR patella*[tiab] OR phalange*[tiab] 
OR "residual limb*"[tiab] OR supracondylar[tiab] OR tarsal*[tiab] OR 
tarsometatarsal[tiab] OR thigh*[tiab] OR "through knee"[tiab] OR "through 
the knee"[tiab] OR tibia*[tiab] OR toe[tiab] OR toes[tiab] OR 
transcondylar[tiab] OR transfemoral[tiab] OR transmalleolar[tiab] OR 
transmetatarsal[tiab] OR transtarsal[tiab] OR transtibial[tiab] OR 
unilateral[tiab] 

3 Combine Sets #1 AND #2 
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4 Rehabilitation 
Settings 

("Rehabilitation"[Mesh] OR rehabilitation[tiab]) AND ("Ambulatory 
Care"[Mesh] OR "acute inpatient"[tiab] OR "ambulatory care" [tiab] OR 
"outpatient" [tiab] OR "skilled nursing facilit*"[tiab] OR "subacute"[tiab] OR 
"sub-acute"[tiab]) 

5 Prostheses: 
Socket 

(socket*[tiab]) AND ("Hip"[Mesh] OR "Knee"[Mesh] OR hip[tiab] OR 
knee[tiab] OR transfemoral[tiab] OR transtibial[tiab]) 

6 Prostheses: 
Suspension  

suspension[tiab] AND ( "anatomic fit "[tiab] OR belt[tiab] OR corset[tiab] 
OR cuff[tiab] OR "elevated vacuum "[tiab] OR lanyard[tiab] OR "locking 
mechanism "[tiab] OR osseointegration[tiab] OR "pin lock "[tiab] OR 
sleeve[tiab] OR suction[tiab]OR supracondylar[tiab] OR "vacuum assisted 
"[tiab] ) 

7 Prostheses: 
Ankle, Hip, Knee, 
Foot 

"Knee Prosthesis"[Mesh] OR "Hip Prosthesis"[Mesh] OR "knee 
prosthesis"[tiab] OR "hip prosthesis"[tiab] OR "ankle prosthesis"[tiab] 

8 Non-surgical 
Interventions 

Ablation Techniques"[Mesh] OR "Cryosurgery"[Mesh] OR "Spinal Cord 
Stimulation"[Mesh] OR "Transcutaneous Electric Nerve Stimulation"[Mesh] 
OR cryoablation[tiab] OR "nerve stimulat*"[tiab] OR "radiofrequency 
ablation"[tiab] OR "spinal cord stimulation"[tiab] OR "transcutaneous 
electric* nerve stimulation"[tiab] 

9 Biopsychosocial "Counseling"[Mesh] OR "Psychoanalysis"[Mesh] OR 
"Psychotherapy"[Mesh] OR "eye movement desensitization and 
reprocessing "[tiab] OR therapy[tiab] OR psychoanalysis[tiab] OR 
psychotherapy[tiab] OR "mindfulness based stress reduction "[tiab] OR 
peer[tiab] OR psychoeducation[tiab] OR "support group "[tiab] OR 
((training[tiab] OR education[tiab]) AND ( "assertive communication"[tiab] 
OR "interpersonal effectiveness"[tiab] OR "pain reprocessing"[tiab] OR 
"psychological preparation"[tiab] OR "prolonged exposure"[tiab] OR "self 
management"[tiab] OR "social skills"[tiab] OR "therapeutic pain"[tiab])) 

10 Surgical 
Interventions 

"Surgical Procedures, Operative"[Mesh] OR "Reoperation"[Mesh] OR 
"revision surgery"[tiab] OR surgery[tiab] OR reoperation[tiab] 

11 Dermatological & 
Regenerative 
Medicine 

"Botulinum Toxins, Type A"[Mesh] OR "Stem Cells"[Mesh] OR "Tissue 
Engineering"[Mesh] OR "Iontophoresis"[Mesh] OR "Lasers, Dye"[Mesh] 
OR "ablative fractional resurfacing laser*"[tiab] OR "ablative laser*"[tiab] 
OR "botox injection*"[tiab] OR "botulinum injection*"[tiab] OR "brella 
patches"[tiab] OR "co2 laser*"[tiab] OR "fractional laser*" OR 
iontophoresis[tiab] OR "laser hair removal"[tiab] OR "microwave 
ablation"[tiab] OR miradry[tiab] OR "pigment laser*"[tiab] OR "platelet rich 
plasma"[tiab] OR "pulsed dye laser*"[tiab] OR "scar resurfacing 
laser*"[tiab] OR "stem cells"[tiab] OR "targeted alkali thermolysis"[tiab] OR 
"tissue engineering"[tiab]OR "ablative fractional resurfacing laser*"[tiab] 
OR "ablative laser*"[tiab] OR "botox injection*"[tiab] OR "botulinum 
injection*"[tiab] OR "brella patches"[tiab] OR "co2 laser*"[tiab] OR 
"fractional laser*" OR iontophoresis[tiab] OR "laser hair removal"[tiab] OR 
"microwave ablation"[tiab] OR miradry[tiab] OR "pigment laser*"[tiab] OR 
"platelet rich plasma"[tiab] OR "pulsed dye laser*"[tiab] OR "scar 
resurfacing laser*"[tiab] OR "stem cells"[tiab] OR "targeted alkali 
thermolysis"[tiab] OR "tissue engineering"[tiab] OR"allergy testing"[tiab] 
OR "histamine testing"[tiab] OR microneedling[tiab] OR"silicon patch*"[tiab] 

12 Prevention "debridement"[Mesh] OR "Diet Therapy"[Mesh] OR "Endovascular 
Procedures"[Mesh] OR "Occupational Therapy"[Mesh] OR "Orthotic 
Devices"[Mesh] OR "Physical Therapy Modalities"[Mesh] OR "Salvage 
Therapy"[Mesh] OR "Smoking Cessation"[Mesh] OR "Weight Reduction 
Programs"[Mesh] OR "charcot restraint orthotic walker"[tiab] OR "crow 
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boot"[tiab] OR debridement[tiab] OR "diagnostic test*"[tiab] OR "dietary 
intervention*"[tiab] OR "diet therapy"[tiab] OR "endovascular 
procedure*"[tiab] OR ((education OR training) AND foot) OR "foot risk 
scor*"[tiab] OR "limb salvage"[tiab] OR "occupational therapy"[tiab] OR 
orthotics[tiab] OR orthosis[tiab] OR "patient education"[tiab] OR 
physiotherapy[tiab] OR "physical therapy"[tiab] OR "podiatric care"[tiab] 
OR "salvage therapy"[tiab] OR "smoking cessation"[tiab] OR "total contact 
cast"[tiab] OR walker[tiab] OR "weight loss program"[tiab] 

13 Sexual Health 
and Intimacy 

"Couples Therapy"[Mesh] OR "Psychotherapy"[Mesh] OR 
Sexuality[MeSH] OR "couples therapy"[tiab] OR psychotherapy[tiab] OR 
(intima* AND(mindfulness OR "occupational therapy")) OR "sex 
therapy"[Mesh] OR "sex therapy"[tiab] OR sexuality[tiab] OR "pelvic floor 
therapy"[tiab] OR "sexual health apps"[tiab] OR "trauma processing"[tiab] 

14 Models of Care "Case Management"[Mesh] OR ("Rehabilitation"[Mesh] or 
rehabilitation[tiab] AND ("care manag*"[tiab] OR "case manag*"[tiab] OR 
collaborative[tiab] OR integrat*[tiab] OR interdisciplinary[tiab] OR "multi 
disciplinary"[tiab]OR "mental health care"[tiab])) OR "orthotic care"[tiab] 
OR "prosthetic care"[tiab] 

15 Rehabilitation 
Interventions 

"Activities of Daily Living"[Mesh] OR "Augmented Reality"[Mesh] OR 
"Mirror Movement Therapy"[Mesh] OR "Occupational Therapy"[Mesh] OR 
"Physical Therapy Modalities"[Mesh] OR "Transcutaneous Electric Nerve 
Stimulation"[Mesh] OR "Virtual Reality"[Mesh] OR ((ambulation OR 
mobility) AND training) OR "activities of daily living"[tiab] OR "augmented 
reality"[tiab] OR "balance training"[tiab] OR "electromagnetic 
shielding"[tiab] OR "functional training"[tiab] OR "gait training"[tiab] OR 
"graded motor imagery"[tiab] OR "h wave"[tiab] OR "home exercise 
program"[tiab] OR "mirror therapy"[tiab] OR normatech[tiab] OR 
"occupational therapy"[tiab] OR "physical therapy"[tiab] OR "prosthetic 
use"[tiab] OR "range of motion program"[tiab] OR "recreational 
therapy"[tiab] OR "relax night care"[tiab] OR "residual limb 
management"[tiab] 

16 Gender "Transgender Persons"[Mesh] OR "Male"[Mesh] OR "Female"[Mesh] OR 
"Gender Identity"[Mesh]bigender[tiab] OR cisgender[tiab] OR "gender 
fluid"[tiab] OR "gender nonconforming"[tiab] OR male[tiab] OR "male to 
female"[tiab] OR "non binary"[tiab] OR "trans feminine"[tiab] OR 
transfeminine[tiab] OR transgender[tiab] OR "two spirit"[tiab] 

17 Pharmacology amitriptyline[tiab] OR "botox injection*"[tiab] OR "botulinum injection*"[tiab] 
OR capsaicin[tiab] OR carbamazepine[tiab] OR citalopram[tiab] OR 
clonidine[tiab] OR codeine[tiab] OR "corticosteriod injection*"[tiab] OR 
dextromethorphan[tiab] OR diclofenac[tiab] OR dronabinol[tiab] OR 
duloxetine[tiab] OR "epidural injection*"[tiab] OR escitalopram[tiab] OR 
fluoxetine[tiab] OR hydrocodone[tiab] OR gabapentin[tiab] OR 
hydromorphone[tiab] OR ketamine[tiab] OR memantine[tiab] OR 
mexiletine[tiab] OR morphine[tiab] OR "nerve block*"[tiab] OR "neuroma 
injection*"[tiab] OR nortriptyline[tiab] OR oxycodone[tiab] OR "peripheral 
nerve injection*"[tiab] OR pregabalin[tiab] OR "quentenza patch*"[tiab] OR 
tramadol[tiab] 

18 Exclude 
Publication Types 

"comment"[Publication Type] OR "editorial"[Publication Type] OR 
"letter"[Publication Type] OR "news"[Publication Type] OR "Book 
Illustrations"[Publication Type] OR "animal*"[Title/Abstract] OR 
"rat"[Title/Abstract] OR "rats"[Title/Abstract] OR "mouse"[Title/Abstract] OR 
"mice"[Title/Abstract] OR "goat*"[Title/Abstract] OR "pig"[Title/Abstract] OR 
"pigs"[Title/Abstract] OR "cadaver*"[Title/Abstract] OR "dog"[Title/Abstract] 
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OR "dogs"[Title/Abstract] OR "monkey*"[Title/Abstract] OR 
"ape"[Title/Abstract] OR "apes"[Title/Abstract] OR "annual"[Title/Abstract] 
OR "book"[Title/Abstract] OR "conference"[Title/Abstract] OR "conference 
abstract"[Title/Abstract] OR "conference paper"[Title/Abstract] OR 
"conference proceeding"[Title/Abstract] OR "conference 
review"[Title/Abstract] OR "congress"[Title/Abstract] OR 
"editorial"[Title/Abstract] OR "erratum"[Title/Abstract] OR 
"letter"[Title/Abstract] OR "note"[Title/Abstract] OR "meeting"[Title/Abstract] 
OR "sessions"[Title/Abstract] OR "short survey"[Title/Abstract] OR 
"symposium"[Title/Abstract] 

19 Combine Sets (#3 AND (#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 
OR #13 OR #14 OR #15 OR #16 OR #17)) NOT #18 

Table G-4. CINAHL  

Set 
Number Concept Search Statement 

 Limits Limiters - Publication Date: 20160101-20240331; Peer Reviewed; Human; 
Language: English 

1 Amputation TI ( amputation OR chopart OR disarticulation OR exarticulation OR 
hemicorporectomy OR hemipelvectomy OR "limb loss" OR lisfranc OR 
syme ) OR AB ( amputation OR chopart OR disarticulation OR 
exarticulation OR hemicorporectomy OR hemipelvectomy OR "limb loss" 
OR lisfranc OR syme ) OR MM ( "Amputation Stumps" OR "Amputation, 
Surgical" OR "Disarticulation" OR "Hemipelvectomy" ) 

2 Amputation Sites TI ( "above knee" OR "above the knee" OR "amputation stump" OR ankle* 
OR "below knee" OR "below the knee" OR bilateral OR condyle* OR 
extremit* OR feet OR femur* OR fibula* OR foot OR hallu* OR hip OR hips 
OR knee* OR leg OR legs OR "lower limb*" OR "lower extremit*" OR 
metatarsophalangeal OR metatars* OR "partial foot" OR patella* OR 
phalange* OR "residual limb*" OR supracondylar OR tarsal* OR 
tarsometatarsal OR thigh* OR "through knee" OR "through the knee" OR 
tibia* OR toe OR toes OR transcondylar OR transfemoral OR 
transmalleolar OR transmetatarsal OR transtarsal OR transtibial OR 
unilateral ) OR AB ( "above knee" OR "above the knee" OR "amputation 
stump" OR ankle* OR "below knee" OR "below the knee" OR bilateral OR 
condyle* OR extremit* OR feet OR femur* OR fibula* OR foot OR hallu* 
OR hip OR hips OR knee* OR leg OR legs OR "lower limb*" OR "lower 
extremit*" OR metatarsophalangeal OR metatars* OR "partial foot" OR 
patella* OR phalange* OR "residual limb*" OR supracondylar OR tarsal* 
OR tarsometatarsal OR thigh* OR "through knee" OR "through the knee" 
OR tibia* OR toe OR toes OR transcondylar OR transfemoral OR 
transmalleolar OR transmetatarsal OR transtarsal OR transtibial OR 
unilateral ) OR MM ( "Ankle" OR "Femur" OR "Fibula" OR "Foot" OR "Foot 
Joints" OR "Foot Bones" OR "Hallux" OR "Hip" OR "Hip Joint" OR "Leg" 
OR "Leg Bones" OR "Lower Extremity" OR "Metatarsal Bones" OR 
"Patella" OR "Tarsal Joints" OR "Tarsal Bones" OR "Tibia" ) 

3 Rehabilitation 
Settings 

TI ( rehabilitation AND ("acute inpatient" OR "ambulatory care" OR 
"outpatient" OR "skilled nursing facilit*" OR "subacute" OR "sub-acute") ) 
OR AB ( rehabilitation AND ("acute inpatient" OR "ambulatory care" OR 
"outpatient" OR "skilled nursing facilit*" OR "subacute" OR "sub-acute") ) 
OR MM ( "Rehabilitation" AND "Ambulatory Care" ) 

4 Rehabilitation 
Interventions 

TI ( ((ambulation OR mobility) N/2 training) OR "activities of daily living" 
OR "augmented reality" OR "balance training" OR "electromagnetic 
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shielding" OR "functional training" OR "gait training" OR "graded motor 
imagery" OR "h wave" OR "home exercise program" OR "mirror therapy" 
OR normatech OR "occupational therapy" OR "physical therapy" OR 
"prosthetic use" OR "range of motion program" OR "recreational therapy" 
OR "relax night care" OR "residual limb management" OR "therapeutic 
exercise" OR "transcutaneous electrical nerve stimulation" OR "virtual 
reality" ) OR AB ( ((ambulation OR mobility) N/2 training) OR "activities of 
daily living" OR "augmented reality" OR "balance training" OR 
"electromagnetic shielding" OR "functional training" OR "gait training" OR 
"graded motor imagery" OR "h wave" OR "home exercise program" OR 
"mirror therapy" OR normatech OR "occupational therapy" OR "physical 
therapy" OR "prosthetic use" OR "range of motion program" OR 
"recreational therapy" OR "relax night care" OR "residual limb 
management" OR "therapeutic exercise" OR "transcutaneous electrical 
nerve stimulation" OR "virtual reality" ) OR MM ( "Activities of Daily Living" 
OR "Augmented Reality" OR "Mirror Movement Therapy" OR 
"Occupational Therapy" OR "Physical Therapy Modalities" OR 
"Transcutaneous Electric Nerve Stimulation" OR "Virtual Reality" ) 

5 Prevention TI ( "charcot restraint orthotic walker" OR "crow boot" OR debridement OR 
"diagnostic test*" OR "dietary intervention*" OR "diet therapy" OR 
"endovascular procedure*" OR ((education OR training) N/2 foot) OR "foot 
risk scor*" OR "limb salvage" OR "occupational therapy" OR orthotics OR 
orthosis OR "patient education" OR physiotherapy OR "physical therapy" 
OR "podiatric care" OR "salvage therapy" OR "smoking cessation" OR 
"total contact cast" OR walker OR "weight loss program" ) OR AB ( 
"charcot restraint orthotic walker" OR "crow boot" OR debridement OR 
"diagnostic test*" OR "dietary intervention*" OR "diet therapy" OR 
"endovascular procedure*" OR ((education OR training) N/2 foot) OR "foot 
risk scor*" OR "limb salvage" OR "occupational therapy" OR orthotics OR 
orthosis OR "patient education" OR physiotherapy OR "physical therapy" 
OR "podiatric care" OR "salvage therapy" OR "smoking cessation" OR 
"total contact cast" OR walker OR "weight loss program" ) OR MM ( 
"Debridement" OR "Diet Therapy" OR "Endovascular Procedures" OR 
"Occupational Therapy" OR "Orthotic Devices" OR "Physical Therapy 
Modalities" OR "Salvage Therapy" OR "Smoking Cessation" OR "Weight 
Reduction Programs" ) 

6 Sexual Health 
and Intimacy   

TI ( "couples therapy" OR psychotherapy OR (intima* N/2(mindfulness OR 
"occupational therapy")) OR "sex therapy" OR "sex therapy" OR sexuality 
OR "pelvic floor therapy" OR "sexual health apps" OR "trauma processing" 
) OR AB ( "couples therapy" OR psychotherapy OR (intima* 
N/2(mindfulness OR "occupational therapy")) OR "sex therapy" OR "sex 
therapy" OR sexuality OR "pelvic floor therapy" OR "sexual health apps" 
OR "trauma processing" ) OR MM ( "Couples Therapy" OR 
"Psychotherapy" ) 

7 Gender TI ( bigender OR cisgender OR "gender fluid" OR "gender nonconforming" 
OR male OR "male to female" OR "non binary" OR "trans feminine" OR 
transfeminine OR transgender OR "two spirit" ) OR AB ( bigender OR 
cisgender OR "gender fluid" OR "gender nonconforming" OR male OR 
"male to female" OR "non binary" OR "trans feminine" OR transfeminine 
OR transgender OR "two spirit" ) OR MM ( "male to female transgender " 
OR "gender nonbinary " OR "transgender persons " ) 

8 Combine Sets S1 AND S2 

9 Combine Sets (S1 AND S2) AND (S3 OR S4 OR S5 OR S6 OR S7) 
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 Limits Limiters - Publication Date: 20160101-20240331; Peer Reviewed; Human; 
Language: English 

1 Amputation TI ( amputation OR chopart OR disarticulation OR exarticulation OR 
hemicorporectomy OR hemipelvectomy OR "limb loss" OR lisfranc OR 
syme ) OR AB ( amputation OR chopart OR disarticulation OR 
exarticulation OR hemicorporectomy OR hemipelvectomy OR "limb loss" 
OR lisfranc OR syme ) OR MM ( "Amputation Stumps" OR "Amputation, 
Surgical" OR "Disarticulation" OR "Hemipelvectomy" ) 

2 Amputation Sites TI ( "above knee" OR "above the knee" OR "amputation stump" OR ankle* 
OR "below knee" OR "below the knee" OR bilateral OR condyle* OR 
extremit* OR feet OR femur* OR fibula* OR foot OR hallu* OR hip OR hips 
OR knee* OR leg OR legs OR "lower limb*" OR "lower extremit*" OR 
metatarsophalangeal OR metatars* OR "partial foot" OR patella* OR 
phalange* OR "residual limb*" OR supracondylar OR tarsal* OR 
tarsometatarsal OR thigh* OR "through knee" OR "through the knee" OR 
tibia* OR toe OR toes OR transcondylar OR transfemoral OR 
transmalleolar OR transmetatarsal OR transtarsal OR transtibial OR 
unilateral ) OR AB ( "above knee" OR "above the knee" OR "amputation 
stump" OR ankle* OR "below knee" OR "below the knee" OR bilateral OR 
condyle* OR extremit* OR feet OR femur* OR fibula* OR foot OR hallu* 
OR hip OR hips OR knee* OR leg OR legs OR "lower limb*" OR "lower 
extremit*" OR metatarsophalangeal OR metatars* OR "partial foot" OR 
patella* OR phalange* OR "residual limb*" OR supracondylar OR tarsal* 
OR tarsometatarsal OR thigh* OR "through knee" OR "through the knee" 
OR tibia* OR toe OR toes OR transcondylar OR transfemoral OR 
transmalleolar OR transmetatarsal OR transtarsal OR transtibial OR 
unilateral ) OR MM ( "Ankle" OR "Femur" OR "Fibula" OR "Foot" OR "Foot 
Joints" OR "Foot Bones" OR "Hallux" OR "Hip" OR "Hip Joint" OR "Leg" 
OR "Leg Bones" OR "Lower Extremity" OR "Metatarsal Bones" OR 
"Patella" OR "Tarsal Joints" OR "Tarsal Bones" OR "Tibia" ) 

3 Rehabilitation 
Settings 

TI ( rehabilitation AND ("acute inpatient" OR "ambulatory care" OR 
"outpatient" OR "skilled nursing facilit*" OR "subacute" OR "sub-acute") ) 
OR AB ( rehabilitation AND ("acute inpatient" OR "ambulatory care" OR 
"outpatient" OR "skilled nursing facilit*" OR "subacute" OR "sub-acute") ) 
OR MM ( "Rehabilitation" AND "Ambulatory Care" ) 

4 Biopsychosocial TI ( "eye movement desensitization and reprocessing " OR therapy OR 
psychoanalysis OR psychotherapy OR "mindfulness based stress 
reduction " OR peer OR psychoeducation OR "support group " OR 
((training OR education) AND ( "assertive communication" OR 
"interpersonal effectiveness" OR "pain reprocessing" OR "psychological 
preparation" OR "prolonged exposure" OR "self management" OR "social 
skills" OR "therapeutic pain")) ) OR AB ( "eye movement desensitization 
and reprocessing " OR therapy OR psychoanalysis OR psychotherapy OR 
"mindfulness based stress reduction " OR peer OR psychoeducation OR 
"support group " OR ((training OR education) AND ( "assertive 
communication" OR "interpersonal effectiveness" OR "pain reprocessing" 
OR "psychological preparation" OR "prolonged exposure" OR "self 
management" OR "social skills" OR "therapeutic pain")) ) OR MA ( 
"Counseling" OR "Psychoanalysis" OR "Psychotherapy" ) 

5 Prevention TI ( "charcot restraint orthotic walker" OR "crow boot" OR debridement OR 
"diagnostic test*" OR "dietary intervention*" OR "diet therapy" OR 
"endovascular procedure*" OR ((education OR training) N/2 foot) OR "foot 
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Set 
Number Concept Search Statement 

risk scor*" OR "limb salvage" OR "occupational therapy" OR orthotics OR 
orthosis OR "patient education" OR physiotherapy OR "physical therapy" 
OR "podiatric care" OR "salvage therapy" OR "smoking cessation" OR 
"total contact cast" OR walker OR "weight loss program" ) OR AB ( 
"charcot restraint orthotic walker" OR "crow boot" OR debridement OR 
"diagnostic test*" OR "dietary intervention*" OR "diet therapy" OR 
"endovascular procedure*" OR ((education OR training) N/2 foot) OR "foot 
risk scor*" OR "limb salvage" OR "occupational therapy" OR orthotics OR 
orthosis OR "patient education" OR physiotherapy OR "physical therapy" 
OR "podiatric care" OR "salvage therapy" OR "smoking cessation" OR 
"total contact cast" OR walker OR "weight loss program" ) OR MM ( 
"Debridement" OR "Diet Therapy" OR "Endovascular Procedures" OR 
"Occupational Therapy" OR "Orthotic Devices" OR "Physical Therapy 
Modalities" OR "Salvage Therapy" OR "Smoking Cessation" OR "Weight 
Reduction Programs" ) 

6 Sexual Health 
and Intimacy   

TI ( "couples therapy" OR psychotherapy OR (intima* N/2(mindfulness OR 
"occupational therapy")) OR "sex therapy" OR "sex therapy" OR sexuality 
OR "pelvic floor therapy" OR "sexual health apps" OR "trauma processing" 
) OR AB ( "couples therapy" OR psychotherapy OR (intima* 
N/2(mindfulness OR "occupational therapy")) OR "sex therapy" OR "sex 
therapy" OR sexuality OR "pelvic floor therapy" OR "sexual health apps" 
OR "trauma processing" ) OR MM ( "Couples Therapy" OR 
"Psychotherapy" ) 

7 Gender TI ( bigender OR cisgender OR "gender fluid" OR "gender nonconforming" 
OR male OR "male to female" OR "non binary" OR "trans feminine" OR 
transfeminine OR transgender OR "two spirit" ) OR AB ( bigender OR 
cisgender OR "gender fluid" OR "gender nonconforming" OR male OR 
"male to female" OR "non binary" OR "trans feminine" OR transfeminine 
OR transgender OR "two spirit" ) OR MM ( "male to female transgender " 
OR "gender nonbinary " OR "transgender persons " ) 

8 Combine Sets S1 AND S2 

9 Combine Sets (S1 AND S2) AND (S3 OR S4 OR S5 OR S6 OR S7) 
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Appendix H: Alternative Text Descriptions of Algorithm 

The following outline narratively describes the Rehabilitation of Individuals with LLA Algorithm. An 

explanation of the purpose of the algorithm and description of the various shapes used within the 

algorithm can be found in the Algorithm section. The sidebars referenced within this outline can 

also be found in the Algorithm section. 

Module A: Pre-Amputation 

1. Module A begins with Box 1 in the shape of a rounded rectangle: “Patient is considered for 

lower limb amputation” 

2. Box 1 connects to Box 2, in the shape of a hexagon: “Is a lower limb amputation surgery 

emergently needed?” 

a. If the answer is “Yes” to Box 2, then Box 3, in the shape of an oval: “Refer to 

Module B” 

b. If the answer is “No” to Box 2, then Box 4, in the shape of a rectangle: 

“Comprehensive Pre-Amputation Evaluation (See Sidebars A and B): 

- Consider implications of amputation for every level being 

considered and for alternative lower limb management strategies 

(e.g., alternate surgical approach or conservative management) 

- Consider how timing of amputation may affect functional 

outcomes.” 

3. Box 4 connects to Box 5, in the shape of a hexagon: “Are there structural barriers, 

equipment needs, or other therapy goals that could improve anticipated function after 

amputation?” 

a. If the answer is “Yes” to Box 5, then Box 6, in the shape of a rectangle: “Refer to 

appropriate discipline(s)”, then connects to Box 7 in the shape of a hexagon: “Does 

the patient have psychosocial/behavioral health concerns related to amputation?” 

b. If the answer is “No” to Box 5, then Box 7, in the shape of a hexagon: “Does the 

patient have psychosocial/behavioral health concerns related to amputation?” 

i. If the answer is “Yes” to Box 7, then Box 8, in the 

shape of a rectangle: “Refer to SW or BH and treat”, 

and connects to Box 9, in the shape of a hexagon: 

“Are there medical factors impacting function that 

could be addressed?” 

ii. If the answer is “No” to Box 7, then Box 9, in the shape 

of a hexagon: “Are there medical factors impacting 

function that could be addressed?” 

i. If the answer is “Yes” to Box 9, then Box 10 in the 

shape of a rectangle: “Refer to appropriate medical 

providers and treatments”, then connects to Box 11 

in the shape of an oval: “If a lower limb amputation is 

performed, continue to Module B: Post-

Amputation (See Box 12)” 
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ii. If the answer is “No” to Box 9, then Box 11 in the 

shape of an oval: “If a lower limb amputation is 

performed, continue to Module B: Post-

Amputation (See Box 12)” 

Module B: Post-Amputation  

1. Module B begins with Box 12, in the shape of a rectangle: “Amputation surgery has 

occurred” 

2. Box 12 connects to Box 13, in the shape of a rectangle:  

“Engage the ACT in conducting comprehensive perioperative assessment and shared 

decision making (See Sidebar A)” 

3. Box 13 connects to Box 14, in the shape of a hexagon: “Is the patient ready for initiation of 

comprehensive rehabilitation services?” 

a. If the answer to Box 14 is “Yes”, then Box 16 in the shape of a rectangle: “Develop 

a goal-oriented care plan (See LLA CPG – Appendix D. Routine Care)” 

b. If the answer to Box 14 is “No”, then Box 15 in the shape of a rectangle: “Refer the 

patient to appropriate services for care and management” 

i. Box 15 connects to Box 13, in the shape of a rectangle: “Engage the ACT 

in conducting comprehensive perioperative assessment and shared 

decision making. (See Sidebar A)” 

ii. Box 13 connects to Box 14, in the shape of a hexagon: “Is the patient ready 

for initiation of comprehensive rehabilitation services?” 

1. If the answer to Box 14 is “Yes”, then Box 16 in the shape of a 

rectangle: “Develop a goal-oriented care plan (See LLA CPG – 

Appendix D. Routine Care)” 

2. If the answer to Box 14 is “No”, then Box 15 in the shape of a 

rectangle: “Refer the patient to appropriate services for care and 

management” 

4. Box 16 connects to Box 17, in the shape of a rectangle: “Provide appropriate education 

(See LLA CPG – Appendix D. Routine Care)” 

5. Box 17 connects to Box 18, in the shape of a rectangle: “Ensure patient achieves the 

highest level of independence without a prosthesis (See Sidebar D)” 

6. Box 18 connects to Box 19, in the shape of a hexagon: “Is the patient a candidate for a 

prosthesis OR pre-prosthetic training?” 

a. If the answer to Box 19 is “Yes”, then Box 20 in the shape of a rectangle: “Engage 

the ACT to provide appropriate pre-prosthetic training (See Sidebar A)” 

i. Box 20 connects to Box 21, in the shape of a rectangle: Determine most 

appropriate prosthetic device(s).” 

ii. Box 21 connects to Box 22, in the shape of a rectangle: “Develop prosthetic 

prescription including all necessary components.” 

iii. Box 22 connects to Box 23, in the shape of a rectangle: “Initiate lower limb 

prosthetic fabrication, fitting, and delivery.” 

iv. Box 23 connects to Box 24, in the shape of a rectangle: “Conduct final 

prosthesis check out including all appropriate members of the care team.”  
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v. Box 24 connects to Box 25, in the shape of a hexagon: “Does the 

prosthetic device improve functional statis and meet realistic patient 

goals?” 

1. If the answer to Box 25 is “Yes”, then Box 26, in the shape of a 

rectangle: “Engage the ACT to administer prosthetic training, 

education, and rehabilitation (See Sidebar D) 

2. If the answer to Box 25 is “No”, then Box 21 in the shape of a 

rectangle: “Determine most appropriate prosthetic device(s)” 

b. If the answer to Box 19 is “No”, then Box 28, in the shape of a rectangle: “Continue 

rehabilitation to ensure patient achieves highest level of functional independence 

without a prosthesis (See Sidebar D) 

c. Box 28 connects to Box 29, in the shape of a rectangle: Recommend and 

coordinate lifelong care and management of lower limb amputation” 

7. Box 26 connects to Box 27, in the shape of a hexagon: “Does the patient require additional 

activity specific prosthesis?” 

a. If the answer to Box 27 is “Yes”, refer back to Box 21 in the shape of a rectangle: 

“Determine most appropriate prosthetic device(s)” 

b. If the answer to Box 27 is “No”, then Box 29, in the shape of a rectangle: 

Recommend and coordinate lifelong care and management of lower limb 

amputation” 

8. Box 29 connects to Box 30, in the shape of a rectangle: “Provide routine care as needed 

and schedule follow-up at least every 12 months (See Sidebar A)” 

9. Box 30 connects to Box 31, in the shape of a rectangle: “Provide education on current 

management and practices; refer patient as appropriate to address medical, mental 

health, prosthetic or rehabilitation needs (refer to Box 19 when appropriate)”  

Module C: Primary Care  

1. Module C begins with Box 1, in the shape of a rounded rectangle: “Patient with lower limb 

loss with/without prosthesis presents for care” 

2. Box 1 connects to Box 2, in the shape of a hexagon: “Is the patient established with the 

ACT?” 

a. If the answer is “No” to Box 2, then Box 3, in the shape of a rectangle: “Obtain 

referral to ACT Team for follow up appointment; Offer integrated behavioral health 

or mental health as appropriate (See Sidebar A)” 

b. If the answer is “Yes” to Box 2, then Box 4, in the shape of a rectangle: “Is the 

primary care provider concerned about the following: 

-  Residual limb/foot exam complications (e.g., skin and soft tissue 

concerns) 

- Fit and function of prosthesis 

- Functional ability 

- Significant weight change 

- Pregnancy  

- Associated musculoskeletal conditions (e.g., low back pain, 

contralateral joint pain) 
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- Vocational and recreational needs 

- Psychological adjustment to amputation?” 

i. If the answer is “Yes” to Box 4, then Box 5, in the shape of a rectangle: 

“Obtain referral to ACT Team and/or OT, PT and prosthetics; Offer mental 

and behavioral health referral as appropriate (See Sidebar A)” 

ii. If the answer is “No” to Box 4, then Box 6, in the shape of a hexagon: “Is 

the patient at high risk for amputation of the contralateral limb?” 

1. If the answer is “Yes” to Box 6, then Box 7, in the shape of a 

rectangle: “Refer patient to podiatry or foot care specialist for 

evaluation” 

2. If the answer is “No” to Box 6, then Box 8, in the shape of a 

rectangle: “Actively promote and facilitate annual follow up with 

ACT team (See Sidebar A)” 
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Appendix I: Abbreviation List  

• Abbreviation • Definition 

ABC Activities-specific Balance Confidence Scale 

ADL activities of daily living 

AHRQ Agency for Healthcare Research and Quality 

AMP Amputee Mobility Predictor 

BKA below knee amputation 

BPI Brief Pain Inventory 

BPI-I Brief Pain Inventory Interference 

CARF Commission on the Accreditation of Rehabilitation Facilities 

CDC Centers for Disease Control and Prevention 

CDRS Certified Driving Rehabilitation Specialist 

CI confidence interval 

CO2 carbon dioxide 

COI conflict of interest 

CP certified prosthetist 

CPG clinical practice guideline 

CS comparative study 

CV cardiovascular 

DoD Department of Defense 

DME durable medical equipment 

EBPWG Evidence-Based Practice Work Group 

FDA Food and Drug Administration 

FY fiscal year 

GMI Graded Motor Imagery 

GRADE Grading of Recommendations Assessment, Development and Evaluation 

HEP home exercise program 

IADL instrumental activities of daily living 
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• Abbreviation • Definition 

IRC Ischial Ramus Containment 

IRF inpatient rehabilitation facility  

K(0-4) Medicare functional levels 

KQ key question 

LCI Locomotor Capabilities Index 

LLA lower limb amputation 

m meter(s) 

md median 

MDT multidisciplinary team 

MeSH Medical Subject Headings 

mn mean 

MPK microprocessor prosthetic knee 

NIH National Institutes of Health  

NMPK non-microprocessor prosthetic knee 

OPUS Orthotic Prosthetic User Survey  

OPRA Osseoanchored Prostheses for the Rehabilitation of Amputees 

OT occupational therapy 

OR odds ratio 

PAD Peripheral artery disease 

PAVE Prevention of Amputation for Veterans Everywhere 

PGIC Patient Global Impression of Change 

PICOTS population, intervention, comparison, outcome, timing and setting 

PLP phantom limb pain 

PLS phantom limb sensation 

PROMIS Patient-Reported Outcomes Measurement Information Systems 

PRP platelet rich plasma 

PM&R physical medicine and rehabilitation 
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• Abbreviation • Definition 

PNC perineural catheter 

PT physical therapy 

PVD peripheral vascular disease 

QOL quality of life 

RCT randomized controlled trial 

RLP residual limb pain 

ROM range of motion 

SACH solid ankle cushioned heel 

SAE serious adverse event 

sec second(s) 

SMD standardized mean difference 

SNF skilled nursing facility  

SOC standard of care 

SR systematic review  

TAPES Trinity Amputation and Prosthesis Experience Scales 

TENS transcutaneous electrical nerve stimulation 

TFA transfemoral amputation 

TMR targeted muscle reinnervation 

TTA transtibial amputation 

TUG timed up and go test 

UE upper extremity 

ULA Upper limb amputation 

U.S. United States 

USPSTF United States Preventive Services Task Force 

VA Department of Veterans Affairs 

VAS Visual Analog Scale 

VETPALS Vet’s Promoting Amputee Life Skills 
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• Abbreviation • Definition 

VHA Veterans Health Administration 

 

  



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 151 of 162 

References 

1. U.S. Department of Veterans Affairs/Department of Defense Health Executive Committee 
(HEC). Evidence Based Practice Work Group Charter [updated January 9, 2017]. 
www.healthquality.va.gov/documents/EvidenceBasedPracticeWGCharter123020161.pdf.  

2. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 2. Framing the question and 
deciding on important outcomes. Journal of clinical epidemiology. Apr 2011;64(4):395-400. 
doi:10.1016/j.jclinepi.2010.09.012 

3. Ziegler-Graham K, MacKenzie EJ, Ephraim PL, Travison TG, Brookmeyer R. Estimating 
the prevalence of limb loss in the United States: 2005 to 2050. Arch Phys Med Rehabil. 
Mar 2008;89(3):422-9. doi:10.1016/j.apmr.2007.11.005 

4. Caruso M, S. H. Prevalence of Limb Loss and Limb Difference in the United States: 
Implications for Public Policy  2024; 

5. O'Brien PJ, Cox MW, Shortell CK, Scarborough JE. Risk factors for early failure of surgical 
amputations: an analysis of 8,878 isolated lower extremity amputation procedures. J Am 
Coll Surg. Apr 2013;216(4):836-42; discussion 842-4. 
doi:10.1016/j.jamcollsurg.2012.12.041 

6. Varma P, Stineman MG, Dillingham TR. Epidemiology of limb loss. Phys Med Rehabil Clin 
N Am. Feb 2014;25(1):1-8. doi:10.1016/j.pmr.2013.09.001 

7. Centers for Disease Control and Prevention. Number (in Thousands) of Hospital 
Discharges for Nontraumatic Lower Extremity Amputation with Diabetes as a Listed 
Diagnosis, United States, 1988–2009. National Surveillance. November 19 2013; 

8. Fowler XP, Eid MA, Barnes JA, et al. Trends of Concomitant Diabetes and Peripheral 
Artery Disease and Lower Extremity Amputation in US Medicare Patients, 2007 to 2019. 
Circ Cardiovasc Qual Outcomes. Jun 2023;16(6):e009531. 
doi:10.1161/circoutcomes.122.009531 

9. Lo J, Chan L, Flynn S. A Systematic Review of the Incidence, Prevalence, Costs, and 
Activity and Work Limitations of Amputation, Osteoarthritis, Rheumatoid Arthritis, Back 
Pain, Multiple Sclerosis, Spinal Cord Injury, Stroke, and Traumatic Brain Injury in the 
United States: A 2019 Update. Arch Phys Med Rehabil. Jan 2021;102(1):115-131. 
doi:10.1016/j.apmr.2020.04.001 

10. Barnes JA, Eid MA, Creager MA, Goodney PP. Epidemiology and Risk of Amputation in 
Patients With Diabetes Mellitus and Peripheral Artery Disease. Arterioscler Thromb Vasc 
Biol. Aug 2020;40(8):1808-1817. doi:10.1161/atvbaha.120.314595 

11. Pecoraro RE, Reiber GE, Burgess EM. Pathways to diabetic limb amputation. Basis for 
prevention. Diabetes Care. May 1990;13(5):513-21. doi:10.2337/diacare.13.5.513 

12. Czerniecki JM, Matlock D, Henderson AW, et al. Development of the AMPDECIDE 
Decision Aid to Facilitate Shared Decision Making in Patients Facing Amputation 
Secondary to Chronic Limb Threatening Ischemia. J Surg Res. Jul 2024;299:68-75. 
doi:10.1016/j.jss.2024.03.011 

13. Geiss LS, Li Y, Hora I, Albright A, Rolka D, Gregg EW. Resurgence of Diabetes-Related 
Nontraumatic Lower-Extremity Amputation in the Young and Middle-Aged Adult U.S. 
Population. Diabetes Care. Jan 2019;42(1):50-54. doi:10.2337/dc18-1380 

14. Harding JL, Andes LJ, Rolka DB, et al. National and State-Level Trends in Nontraumatic 
Lower-Extremity Amputation Among U.S. Medicare Beneficiaries With Diabetes, 2000-
2017. Diabetes Care. Oct 2020;43(10):2453-2459. doi:10.2337/dc20-0586 

15. Goldberg JB, Goodney PP, Cronenwett JL, Baker F. The effect of risk and race on lower 
extremity amputations among Medicare diabetic patients. J Vasc Surg. Dec 
2012;56(6):1663-8. doi:10.1016/j.jvs.2012.05.100 

https://performixconsulting.sharepoint.com/sites/VADoDCPGTeam/Shared%20Documents/General/Lower%20Limb%20Amputation%20CPG%20-%20Oct%202023/7%20-%20CPG%20Draft%203/www.healthquality.va.gov/documents/EvidenceBasedPracticeWGCharter123020161.pdf


VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 152 of 162 

16. Mustapha JA, Katzen BT, Neville RF, et al. Determinants of Long-Term Outcomes and 
Costs in the Management of Critical Limb Ischemia: A Population-Based Cohort Study. J 
Am Heart Assoc. Aug 21 2018;7(16):e009724. doi:10.1161/jaha.118.009724 

17. Jones WS, Patel MR, Dai D, et al. Temporal trends and geographic variation of lower-
extremity amputation in patients with peripheral artery disease: results from U.S. Medicare 
2000-2008. J Am Coll Cardiol. Nov 20 2012;60(21):2230-6. doi:10.1016/j.jacc.2012.08.983 

18. Gottfriedsen TB, Schrøder HM, Odgaard A. Transfemoral Amputation After Failure of 
Knee Arthroplasty: A Nationwide Register-Based Study. J Bone Joint Surg Am. Dec 7 
2016;98(23):1962-1969. doi:10.2106/jbjs.15.01362 

19. Ertl JP PJ, Ertl W, Brackett WJ. Lower-extremity amputations. Medscape. Apr 04 2016 
2016; 

20. Bjerke H, Stuhlmiller D. Extremity Vascular Trauma. Medscape. October 26 2015; 
21. Webster JB. Lower Limb Amputation Care Across the Active Duty Military and Veteran 

Populations. Phys Med Rehabil Clin N Am. Feb 2019;30(1):89-109. 
doi:10.1016/j.pmr.2018.08.008 

22. Edwards DS, Clasper JC. Heterotopic ossification: a systematic review. J R Army Med 
Corps. Dec 2015;161(4):315-21. doi:10.1136/jramc-2014-000277 

23. Barmparas G, Inaba K, Teixeira PG, et al. Epidemiology of post-traumatic limb 
amputation: a National Trauma Databank analysis. Am Surg. Nov 2010;76(11):1214-22.  

24. Yuan B, Hu D, Gu S, Xiao S, Song F. The global burden of traumatic amputation in 204 
countries and territories. Front Public Health. 2023;11:1258853. 
doi:10.3389/fpubh.2023.1258853 

25. Bjerke H SD. Extremity vascular trauma. Medscape. October 26 2015 2015; 
26. Okereke I, Abdelfatah E. Limb Salvage Versus Amputation for the Mangled Extremity: 

Factors Affecting Decision-Making and Outcomes. Cureus. Aug 2022;14(8):e28153. 
doi:10.7759/cureus.28153 

27. Farrelly E, Tarapore R, Lindsey S, Wieland MD. Management of the Mangled Extremity. 
Surg Clin North Am. Apr 2024;104(2):385-404. doi:10.1016/j.suc.2023.10.006 

28. Jones WS, Patel MR, Dai D, et al. High mortality risks after major lower extremity 
amputation in Medicare patients with peripheral artery disease. Am Heart J. May 
2013;165(5):809-15, 815 e1. doi:10.1016/j.ahj.2012.12.002 

29. Chopra A, Azarbal AF, Jung E, et al. Ambulation and functional outcome after major lower 
extremity amputation. J Vasc Surg. May 2018;67(5):1521-1529. 
doi:10.1016/j.jvs.2017.10.051 

30. MacKenzie EJ, Bosse MJ, Kellam JF, et al. Early predictors of long-term work disability 
after major limb trauma. J Trauma. Sep 2006;61(3):688-94. 
doi:10.1097/01.ta.0000195985.56153.68 

31. Tennent DJ, Polfer EM, Sgromolo NM, Krueger CA, Potter BK. Characterization of 
disability following traumatic through knee and transfemoral amputations. Injury. Jun 
2018;49(6):1193-1196. doi:10.1016/j.injury.2018.03.029 

32. MacKenzie EJ, Jones AS, Bosse MJ, et al. Health-care costs associated with amputation 
or reconstruction of a limb-threatening injury. J Bone Joint Surg Am. Aug 2007;89(8):1685-
92. doi:10.2106/jbjs.F.01350 

33. VA Amputee Data Repository - Amputee Cube (2024). 
34. Webster JB, Poorman CE, Cifu DX. Guest editorial: Department of Veterans Affairs 

Amputations System of Care: 5 years of accomplishments and outcomes. J Rehabil Res 
Dev. 2014;51(4):vii-xvi. doi:10.1682/jrrd.2014.01.0024 

35. Webster JB, Poorman CE, Cifu DX. Guest editorial: Department of Veterans Affairs 
Amputations System of care:5 years of accomplishments and outcomes. J Rehabil Res 
Dev. 2014;51(4):vii-xvi. doi:10.1682/jrrd.2014.01.0024 

36. VHA Directive 1410 - Prevention of Amputation in Veterans Everywhere Program (2022). 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 153 of 162 

37. Extremity Trauma and Amputation Center of Excellence. EACE-R Amputee Database. 
February 01 2017; 

38. Pasquina PF, Cooper RA. Care of the Combat Amputee. Defense Dept, Army, Walter 
Reed Army Medical Center, Borden Institute. 2009:812.  

39. Fleury AM, Salih SA, Peel NM. Rehabilitation of the older vascular amputee: a review of 
the literature. Geriatr Gerontol Int. Apr 2013;13(2):264-73. doi:10.1111/ggi.12016 

40. Esquenazi A, Meier RH, 3rd. Rehabilitation in limb deficiency. 4. Limb amputation. Arch 
Phys Med Rehabil. Mar 1996;77(3 Suppl):S18-28.  

41. Pandian G, Kowalske K. Daily functioning of patients with an amputated lower extremity. 
Clin Orthop Relat Res. Apr 1999;(361):91-7.  

42. Perkins ZB, De'Ath HD, Sharp G, Tai NR. Factors affecting outcome after traumatic limb 
amputation. Br J Surg. Jan 2012;99 Suppl 1:75-86. doi:10.1002/bjs.7766 

43. Guideline for Guidelines: Veterans Health Administration, Office of Quality & Performance, 
Evidence Review Subgroup (2019). 

44. Ransohoff DF, Pignone M, Sox HC. How to decide whether a clinical practice guideline is 
trustworthy. Jama. Jan 9 2013;309(2):139-40. doi:10.1001/jama.2012.156703 

45. Andrews JC, Schünemann HJ, Oxman AD, et al. GRADE guidelines: 15. Going from 
evidence to recommendation-determinants of a recommendation's direction and strength. 
Journal of clinical epidemiology. Jul 2013;66(7):726-35. doi:10.1016/j.jclinepi.2013.02.003 

46. Andrews J, Guyatt G, Oxman AD, et al. GRADE guidelines: 14. Going from evidence to 
recommendations: the significance and presentation of recommendations. Journal of 
clinical epidemiology. Jul 2013;66(7):719-25. doi:10.1016/j.jclinepi.2012.03.013 

47. Schunemann HJ, Fretheim A, Oxman AD. Improving the use of research evidence in 
guideline development: 10. Integrating values and consumer involvement. Health research 
policy and systems / BioMed Central. 2006;4:22. doi:10.1186/1478-4505-4-22 

48. Newberry SJ, Ahmadzai N, Motala A, et al. AHRQ Methods for Effective Health Care. 
Surveillance and identification of signals for updating systematic reviews: Implementation 
and early experience. Agency for Healthcare Research and Quality (US); 2013. 

49. Standards for Guideline Development (2018). 
50. National Institute for Health and Care Excellence. The Guidelines Manual. 2012. 

https://www.nice.org.uk/process/pmg6/chapter/introduction 
51. Martinez Garcia L, McFarlane E, Barnes S, Sanabria AJ, Alonso-Coello P, Alderson P. 

Updated recommendations: an assessment of NICE clinical guidelines. Implementation 
science : IS. 2014;9:72. doi:10.1186/1748-5908-9-72 

52.  Financial Relationships Between VHA Health Care Professionals and Industry (2014). 
53. Robinson JH, Callister LC, Berry JA, Dearing KA. Patient-centered care and adherence: 

definitions and applications to improve outcomes. Journal of the American Academy of 
Nurse Practitioners. Dec 2008;20(12):600-7. doi:10.1111/j.1745-7599.2008.00360.x 

54. Stewart M, Brown JB, Donner A, et al. The impact of patient-centered care on outcomes. J 
Fam Pract. Sep 2000;49(9):796-804.  

55. Shared Decision Making Fact Sheet (2013). 
56. Institute of Medicine Committee on Quality of Health Care in A, ,. Crossing the Quality 

Chasm: A New Health System for the 21st Century. 2001. 
57. Taberna M, Gil Moncayo F, Jané-Salas E, et al. The Multidisciplinary Team (MDT) 

Approach and Quality of Care. Front Oncol. 2020;10:85. doi:10.3389/fonc.2020.00085 
58. Sobti N, Park A, Crandell D, et al. Interdisciplinary Care for Amputees Network: A Novel 

Approach to the Management of Amputee Patient Populations. Plast Reconstr Surg Glob 
Open. Feb 2021;9(2):e3384. doi:10.1097/gox.0000000000003384 

59. Chang BL, Kleiber GM. Evolution of Amputee Care. Orthoplastic Surgery. 2023;12 

https://www.nice.org.uk/process/pmg6/chapter/introduction


VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 154 of 162 

60. Society for Medical Decision Making Committee on Standardization of Clinical Algorithms. 
Proposal for clinical algorithm standards. Medical decision making : an international 
journal of the Society for Medical Decision Making. Apr-Jun 1992;12(2):149-54.  

61. Taylor BC, Poka A, French BG, Fowler TT, Mehta S. Gritti-stokes amputations in the 
trauma patient: clinical comparisons and subjective outcomes. J Bone Joint Surg Am. Apr 
04 2012;94(7):602-8. doi:10.2106/jbjs.k.00557 

62. Yurttas Y, Kürklü M, Demiralp B, Atesalp AS. A novel technique for transtibial amputation 
in chronic occlusive arterial disease: Modified Burgess procedure. Prosthet Orthot Int. Mar 
2009;33(1):25-32. doi:10.1080/03093640802482559 

63. Plucknette BF, Krueger CA, Rivera JC, Wenke JC. Combat-related bridge synostosis 
versus traditional transtibial amputation: comparison of military-specific outcomes. 
Strategies Trauma Limb Reconstr. Apr 2016;11(1):5-11. doi:10.1007/s11751-015-0240-4 

64. Gwinn DE, Keeling J, Froehner JW, McGuigan FX, Andersen R. Perioperative differences 
between bone bridging and non-bone bridging transtibial amputations for wartime lower 
extremity trauma. Foot Ankle Int. Aug 2008;29(8):787-93. doi:10.3113/fai.2008.0787 

65. Keeling JJ, Shawen SB, Forsberg JA, et al. Comparison of functional outcomes following 
bridge synostosis with non-bone-bridging transtibial combat-related amputations. J Bone 
Joint Surg Am. May 15 2013;95(10):888-93. doi:10.2106/jbjs.L.00423 

66. Tintle SM, Keeling JJ, Forsberg JA, Shawen SB, Andersen RC, Potter BK. Operative 
complications of combat-related transtibial amputations: a comparison of the modified 
burgess and modified Ertl tibiofibular synostosis techniques. J Bone Joint Surg Am. Jun 1 
2011;93(11):1016-21. doi:10.2106/jbjs.J.01038 

67. Atallah R, Leijendekkers RA, Hoogeboom TJ, Frölke JP. Complications of bone-anchored 
prostheses for individuals with an extremity amputation: A systematic review. PLoS One. 
2018;13(8):e0201821. doi:10.1371/journal.pone.0201821 

68. Baldock M, Pickard N, Prince M, et al. Adjustable prosthetic sockets: a systematic review 
of industrial and research design characteristics and their justifications. Journal of 
NeuroEngineering and Rehabilitation. 2023/11/06 2023;20(1):147. doi:10.1186/s12984-
023-01270-0 

69. Diaz Balzani L, Ciuffreda M, Vadalà G, Di Pino G, Papalia R, Denaro V. Osseointegration 
for lower and upper-limb amputation a systematic review of clinical outcomes and 
complications. J Biol Regul Homeost Agents. Jul-Aug 2020;34(4 Suppl. 3):315-326. 
Congress of the Italian Orthopaedic Research Society.  

70. Zlotolow DA, Kozin SH. Advances in upper extremity prosthetics. Hand Clin. Nov 
2012;28(4):587-93. doi:10.1016/j.hcl.2012.08.014 

71. Agrawal N, Gfrerer L, Heng M, Eberlin KR, Valerio I. Targeted Muscle Reinnervation as a 
Surgical Approach for Phantom Limb Pain Management Following Amputation. Current 
Physical Medicine and Rehabilitation Reports. 2021/12/01 2021;9(4):200-206. 
doi:10.1007/s40141-021-00329-0 

72. Dumanian GA, Potter BK, Mioton LM, et al. Targeted Muscle Reinnervation Treats 
Neuroma and Phantom Pain in Major Limb Amputees: A Randomized Clinical Trial. Ann 
Surg. Aug 2019;270(2):238-246. doi:10.1097/sla.0000000000003088 

73. Laloo R, Ambler GK, Locker D, Twine CP, Bosanquet DC. Systematic Review and Meta-
Analysis of the Effect of Perineural Catheters in Major Lower Limb Amputations. Eur J 
Vasc Endovasc Surg. Aug 2021;62(2):295-303. doi:10.1016/j.ejvs.2021.03.008 

74. Bosanquet DC, Ambler GK, Waldron CA, et al. Perineural local anaesthetic catheter after 
major lower limb amputation trial (PLACEMENT): results from a randomised controlled 
feasibility trial. BMJ Open. Nov 11 2019;9(11):e029233. doi:10.1136/bmjopen-2019-
029233 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 155 of 162 

75. Pinzur MS, Garla PG, Pluth T, Vrbos L. Continuous postoperative infusion of a regional 
anesthetic after an amputation of the lower extremity. A randomized clinical trial. J Bone 
Joint Surg Am. Oct 1996;78(10):1501-5. doi:10.2106/00004623-199610000-00007 

76. Thompson JP, Bowrey S, Viskaduraki M, Nath M. Randomised placebo-controlled trial of 
continuous sciatic or posterior tibial nerve blockade on pain after major lower limb 
amputation. Br J Anaesth. Apr 2020;124(4):e208-e209. doi:10.1016/j.bja.2019.11.017 

77. von Plato H, Peltoniemi M, Kauhanen P, Löyttyniemi E, Hamunen K, Kontinen V. 
Combination of perineural and wound infusion after above knee amputation: A 
randomized, controlled multicenter study. Acta Anaesthesiol Scand. Nov 
2019;63(10):1406-1412. doi:10.1111/aas.13440 

78. Smith DG, McFarland LV, Sangeorzan BJ, Reiber GE, Czerniecki JM. Postoperative 
dressing and management strategies for transtibial amputations: a critical review. J 
Rehabil Res Dev. May-Jun 2003;40(3):213-24.  

79. Kwah LK, Webb MT, Goh L, Harvey LA. Rigid dressings versus soft dressings for 
transtibial amputations. Cochrane Database Syst Rev. Jun 17 2019;6(6):Cd012427. 
doi:10.1002/14651858.CD012427.pub2 

80. Sumpio B, Shine SR, Mahler D, Sumpio BE. A Comparison of Immediate Postoperative 
Rigid and Soft Dressings for Below-Knee Amputations. Annals of Vascular Surgery. 
2013;27(6):774-780. doi:10.1016/j.avsg.2013.03.007 

81. Woodburn KR, Sockalingham S, Gilmore H, Condie ME, Ruckley CV. A randomised trial 
of rigid stump dressing following trans-tibial amputation for peripheral arterial insufficiency. 
Prosthet Orthot Int. Apr 2004;28(1):22-7. doi:10.3109/03093640409167921 

82. Kwah LK, Webb MT, Goh L, Harvey LA. Rigid dressings versus soft dressings for 
transtibial amputations. Cochrane Database of Systematic Reviews. 
2019;(6)doi:10.1002/14651858.CD012427.pub2 

83. Highsmith MJ, Kahle JT, Miro RM, et al. Prosthetic interventions for people with transtibial 
amputation: Systematic review and meta-analysis of high-quality prospective literature and 
systematic reviews. J Rehabil Res Dev. 2016;53(2):157-84. doi:10.1682/jrrd.2015.03.0046 

84. Wu Y, Keagy RD, Krick HJ, Stratigos JS, Betts HB. An innovative removable rigid dressing 
technique for below-the-knee amputation. J Bone Joint Surg Am. Jul 1979;61(5):724-9.  

85. Louie S, F. L, Poon C, Leung S, Wan I, Wong S. Residual limb management for persons 
with transtibial amputation: comparison of bandaging technique and residual limb sock. J 
Prosthet Orthot. July 2010;22(3):194-201.  

86. Roth EV, Pezzin LE, McGinley EL, Dillingham TR. Prosthesis use and satisfaction among 
persons with dysvascular lower limb amputations across postacute care discharge 
settings. PM R. Dec 2014;6(12):1128-36. doi:10.1016/j.pmrj.2014.05.024 

87. Sauter CN, Pezzin LE, Dillingham TR. Functional outcomes of persons who underwent 
dysvascular lower extremity amputations: effect of postacute rehabilitation setting. Am J 
Phys Med Rehabil. Apr 2013;92(4):287-96. doi:10.1097/PHM.0b013e31827d620d 

88. Czerniecki JM, Turner AP, Williams RM, Hakimi KN, Norvell DC. The effect of 
rehabilitation in a comprehensive inpatient rehabilitation unit on mobility outcome after 
dysvascular lower extremity amputation. Arch Phys Med Rehabil. Aug 2012;93(8):1384-
91. doi:10.1016/j.apmr.2012.03.019 

89. Fard B, Geertzen JHB, Dijkstra PU. Return home after dysvascular major amputation of 
the lower limb: A multicentre observational study in the Netherlands. J Rehabil Med. Jan 2 
2020;52(1):jrm00008. doi:10.2340/16501977-2631 

90. Fortington LV, Rommers GM, Wind-Kral A, Dijkstra PU, Geertzen JH. Rehabilitation in 
skilled nursing centres for elderly people with lower limb amputations: a mixed-methods, 
descriptive study. J Rehabil Med. Nov 2013;45(10):1065-70. doi:10.2340/16501977-1210 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 156 of 162 

91. Godlwana L, Stewart A, Musenge E. The effect of a home exercise intervention on 
persons with lower limb amputations: a randomized controlled trial. Clin Rehabil. Jan 
2020;34(1):99-110. doi:10.1177/0269215519880295 

92. Christiansen CL, Miller MJ, Murray AM, et al. Behavior-Change Intervention Targeting 
Physical Function, Walking, and Disability After Dysvascular Amputation: A Randomized 
Controlled Pilot Trial. Arch Phys Med Rehabil. Nov 2018;99(11):2160-2167. 
doi:10.1016/j.apmr.2018.04.011 

93. Wijekoon A, Jayawardana S, Milton-Cole R, et al. Effectiveness and Equity in Community-
Based Rehabilitation on Pain, Physical Function, and Quality of Life After Unilateral Lower 
Limb Amputation: A Systematic Review. Arch Phys Med Rehabil. Sep 2023;104(9):1484-
1497. doi:10.1016/j.apmr.2023.02.009 

94. Turner AP, Wegener ST, Williams RM, et al. Self-Management to Improve Function After 
Amputation: A Randomized Controlled Trial of the VETPALS Intervention. Arch Phys Med 
Rehabil. Jul 2021;102(7):1274-1282. doi:10.1016/j.apmr.2021.02.027 

95. Toygar İ, Suçeken S, Eti Aslan F, Çelebi ME, Batar S. Effect of the Educational 
Intervention on the Balance of Diabetic Foot Amputees: A Randomized Controlled Study. 
Int J Low Extrem Wounds. May 22 2023:15347346231171436. 
doi:10.1177/15347346231171436 

96. Wegener ST, Mackenzie EJ, Ephraim P, Ehde D, Williams R. Self-management improves 
outcomes in persons with limb loss. Arch Phys Med Rehabil. Mar 2009;90(3):373-80. 
doi:10.1016/j.apmr.2008.08.222 

97. Messinger S, Bozorghadad S, Pasquina P. Social relationships in rehabilitation and their 
impact on positive outcomes among amputees with lower limb loss at Walter Reed 
National Military Medical Center. J Rehabil Med. Jan 10 2018;50(1):86-93. 
doi:10.2340/16501977-2274 

98. Mercier JM, Hosseiny F, Rodrigues S, et al. Peer Support Activities for Veterans, Serving 
Members, and Their Families: Results of a Scoping Review. Int J Environ Res Public 
Health. Feb 18 2023;20(4)doi:10.3390/ijerph20043628 

99. Lehavot K, Young JP, Thomas RM, et al. Voices of Women Veterans with Lower Limb 
Prostheses: a Qualitative Study. J Gen Intern Med. Sep 2022;37(Suppl 3):799-805. 
doi:10.1007/s11606-022-07572-8 

100. Lee DJ, Costello MC. The effect of cognitive impairment on prosthesis use in older adults 
who underwent amputation due to vascular-related etiology: A systematic review of the 
literature. Prosthet Orthot Int. Apr 2018;42(2):144-152. doi:10.1177/0309364617695883 

101. Purk JK. Support groups: why do people attend? Rehabil Nurs. Mar-Apr 2004;29(2):62-7. 
doi:10.1002/j.2048-7940.2004.tb00308.x 

102. Jelic M, Eldar R. Rehabilitation Following Major Traumatic Amputation of Lower Limbs?A 
Review. Critical Reviews in Physical and Rehabilitation Medicine. 01/01 2003;15:235-252. 
doi:10.1615/CritRevPhysRehabilMed.v15.i34.40 

103. Facilities CotAoR. CARF Accreditation. May 2017 2017; 
104. Coffey L, O'Keeffe F, Gallagher P, Desmond D, Lombard-Vance R. Cognitive functioning 

in persons with lower limb amputations: a review. Disabil Rehabil. 2012;34(23):1950-64. 
doi:10.3109/09638288.2012.667190 

105. Dawes E, Hewitt LL, Bliokas VV, Wilson VJ. A Systematic Review of Cognitive 
Functioning and its Relationship to Outcomes Following Amputation Secondary to 
Vascular Etiology. Int J Low Extrem Wounds. Feb 9 2023:15347346231156269. 
doi:10.1177/15347346231156269 

106. Butler DJ, Turkal NW, Seidl JJ. Amputation: preoperative psychological preparation. J Am 
Board Fam Pract. Jan-Feb 1992;5(1):69-73.  



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 157 of 162 

107. O'Halloran CM, Altmaier EM. The efficacy of preparation for surgery and invasive medical 
procedures. Patient Educ Couns. Feb 1995;25(1):9-16. doi:10.1016/0738-3991(94)00676-
d 

108. Joint Commission T. The Joint Commission: Advancing Effective Communication, Cultural 
Competence, and Patient- and Family-Centered Care: A Roadmap for Hospitals. 2010; 

109. Amputee Coalition. Limb Loss Resource Center. 2017; 
110. Gane E, Petersen P, Killalea T, Glavinovic P, Nash I, Batten H. The effect of rehabilitation 

therapies on quality of life and function in individuals with phantom limb pain after lower-
limb amputation: A systematic review. Prosthet Orthot Int. Sep 14 
2023;doi:10.1097/pxr.0000000000000288 

111. Limakatso K, Cashin AG, Williams S, Devonshire J, Parker R, McAuley JH. The Efficacy 
of Graded Motor Imagery and Its Components on Phantom Limb Pain and Disability: A 
Systematic Review and Meta-Analysis. Can J Pain. 2023;7(1):2188899. 
doi:10.1080/24740527.2023.2188899 

112. Brunelli S, D'Auria L, Stefani A, et al. Is mirror therapy associated with progressive muscle 
relaxation more effective than mirror therapy alone in reducing phantom limb pain in 
patients with lower limb amputation? Int J Rehabil Res. Jun 1 2023;46(2):193-198. 
doi:10.1097/mrr.0000000000000582 

113. Gunduz ME, Pacheco-Barrios K, Bonin Pinto C, et al. Effects of Combined and Alone 
Transcranial Motor Cortex Stimulation and Mirror Therapy in Phantom Limb Pain: A 
Randomized Factorial Trial. Neurorehabil Neural Repair. Aug 2021;35(8):704-716. 
doi:10.1177/15459683211017509 

114. Ol HS, Van Heng Y, Danielsson L, Husum H. Mirror therapy for phantom limb and stump 
pain: a randomized controlled clinical trial in landmine amputees in Cambodia. Scand J 
Pain. Oct 25 2018;18(4):603-610. doi:10.1515/sjpain-2018-0042 

115. Barbin J, Seetha V, Casillas JM, Paysant J, Pérennou D. The effects of mirror therapy on 
pain and motor control of phantom limb in amputees: A systematic review. Ann Phys 
Rehabil Med. Sep 2016;59(4):270-5. doi:10.1016/j.rehab.2016.04.001 

116. Defense USDoVADo. The Management of Upper Limb Amputation Rehabilitation (ULA). 
2022 2022; 

117. Anaforoğlu Külünkoğlu B, Erbahçeci F, Alkan A. A comparison of the effects of mirror 
therapy and phantom exercises on phantom limb pain. Turk J Med Sci. Feb 11 
2019;49(1):101-109. doi:10.3906/sag-1712-166 

118. Limakatso K, Madden VJ, Manie S, Parker R. The effectiveness of graded motor imagery 
for reducing phantom limb pain in amputees: a randomised controlled trial. Physiotherapy. 
Dec 2020;109:65-74. doi:10.1016/j.physio.2019.06.009 

119. Moseley GL. Graded motor imagery is effective for long-standing complex regional pain 
syndrome: a randomised controlled trial. Pain. Mar 2004;108(1-2):192-8. 
doi:10.1016/j.pain.2004.01.006 

120. Rothgangel A, Braun S, Winkens B, Beurskens A, Smeets R. Traditional and augmented 
reality mirror therapy for patients with chronic phantom limb pain (PACT study): results of 
a three-group, multicentre single-blind randomized controlled trial. Clin Rehabil. Dec 
2018;32(12):1591-1608. doi:10.1177/0269215518785948 

121. Zaheer A, Malik AN, Masood T, Fatima S. Effects of phantom exercises on pain, mobility, 
and quality of life among lower limb amputees; a randomized controlled trial. BMC Neurol. 
Oct 27 2021;21(1):416. doi:10.1186/s12883-021-02441-z 

122. Yildirim Şahan T, Erbahçeci F. Effects of Virtual Reality on Transtibial Amputation 
Rehabilitation Outcomes: A Randomized Study. Games Health J. Dec 2023;12(6):459-
467. doi:10.1089/g4h.2023.0052 

123. Abou L, Fliflet A, Zhao L, Du Y, Rice L. The Effectiveness of Exercise Interventions to 
Improve Gait and Balance in Individuals with Lower Limb Amputations: A Systematic 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 158 of 162 

Review and Meta-analysis. Clin Rehabil. Jul 2022;36(7):857-872. 
doi:10.1177/02692155221086204 

124. Madou E, Sureshkumar A, Payne MW, Viana R, Hunter SW. The effect of exercise
interventions on gait outcomes in subacute and chronic rehabilitation from lower-limb
amputation: A systematic review and meta-analysis. Article in Press. Prosthetics and
orthotics international. 2023;doi:10.1097/PXR.0000000000000255

125. B Aledi L, Flumignan CDQ, Trevisani VFM, Miranda Jr F. Interventions for motor
rehabilitation in people with transtibial amputation due to peripheral arterial disease or
diabetes. Article. Cochrane Database of Systematic Reviews.
2023;2023(6)doi:10.1002/14651858.CD013711.pub2

126. Wong CK, Ehrlich JE, Ersing JC, Maroldi NJ, Stevenson CE, Varca MJ. Exercise
programs to improve gait performance in people with lower limb amputation: A systematic
review. Prosthet Orthot Int. Feb 2016;40(1):8-17. doi:10.1177/0309364614546926

127. Cimino SR, Vijayakumar A, MacKay C, Mayo AL, Hitzig SL, Guilcher SJT. Sex and gender
differences in quality of life and related domains for individuals with adult acquired lower-
limb amputation: a scoping review. Disabil Rehabil. Nov 2022;44(22):6899-6925.
doi:10.1080/09638288.2021.1974106

128. Chu YJ, Li XW, Wang PH, et al. Clinical outcomes of toe amputation in patients with type 2
diabetes in Tianjin, China. Int Wound J. Apr 2016;13(2):175-81. doi:10.1111/iwj.12249

129. Randolph BJ, Nelson LM, Highsmith MJ. A Review of Unique Considerations for Female
Veterans With Amputation. Mil Med. Nov 2016;181(S4):66-68. doi:10.7205/milmed-d-16-
00262

130. Hasanadka R, McLafferty RB, Moore CJ, Hood DB, Ramsey DE, Hodgson KJ. Predictors
of wound complications following major amputation for critical limb ischemia. J Vasc Surg.
Nov 2011;54(5):1374-82. doi:10.1016/j.jvs.2011.04.048

131. Sinha R, van den Heuvel WJ, Arokiasamy P. Adjustments to amputation and an artificial
limb in lower limb amputees. Prosthet Orthot Int. Apr 2014;38(2):115-21.
doi:10.1177/0309364613489332

132. Venkataraman K, Fong NP, Chan KM, et al. Rehabilitation Outcomes After Inpatient
Rehabilitation for Lower Extremity Amputations in Patients With Diabetes. Arch Phys Med
Rehabil. Sep 2016;97(9):1473-1480. doi:10.1016/j.apmr.2016.04.009

133. Kahle JT, Highsmith MJ, Schaepper H, Johannesson A, Orendurff MS, Kaufman K.
Predicting walking ability following lower limb amputation: An updated systematic literature
review. Technol Innov. Sep 2016;18(2-3):125-137. doi:10.21300/18.2-3.2016.125

134. Sansam K, Neumann V, O'Connor R, Bhakta B. Predicting walking ability following lower
limb amputation: a systematic review of the literature. J Rehabil Med. Jul 2009;41(8):593-
603. doi:10.2340/16501977-0393

135. Fatone S, Caldwell R, Angelico J, et al. Comparison of Ischial Containment and Subischial
Sockets on Comfort, Function, Quality of Life, and Satisfaction With Device in Persons
With Unilateral Transfemoral Amputation: A Randomized Crossover Trial. Archives of
Physical Medicine & Rehabilitation. 2021;102(11):2063-2063.
doi:10.1016/j.apmr.2021.05.016

136. Fatone S, Stine R, Caldwell R, et al. Comparison of Ischial Containment and Subischial
Sockets Effect on Gait Biomechanics in People With Transfemoral Amputation: A
Randomized Crossover Trial. Arch Phys Med Rehabil. Aug 2022;103(8):1515-1523.
doi:10.1016/j.apmr.2022.02.013

137. Kahle JT, Miro RM, Ho LT, et al. Effect of transfemoral prosthetic socket interface design
on gait, balance, mobility, and preference: A randomized clinical trial. Prosthet Orthot Int.
Aug 1 2021;45(4):304-312. doi:10.1097/pxr.0000000000000013

138. Thibaut A, Beaudart C, Maertens De Noordhout B, Geers S, Kaux JF, Pelzer D. Impact of
microprocessor prosthetic knee on mobility and quality of life in patients with lower limb



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 159 of 162 

amputation: a systematic review of the literature. Article. European journal of physical and 
rehabilitation medicine. 2022;58(3):452-461. doi:10.23736/S1973-9087.22.07238-0 

139. Murtagh EM, Mair JL, Aguiar E, Tudor-Locke C, Murphy MH. Outdoor Walking Speeds of 
Apparently Healthy Adults: A Systematic Review and Meta-analysis. Sports Med. Jan 
2021;51(1):125-141. doi:10.1007/s40279-020-01351-3 

140. Highsmith MJ, Schulz BW, Hart-Hughes S, Latlief GA, Phillips SL. Differences in the 
Spatiotemporal Parameters of Transtibial and Transfemoral Amputee Gait. JPO: Journal 
of Prosthetics and Orthotics. 2010;22(1):26-30. doi:10.1097/JPO.0b013e3181cc0e34 

141. Highsmith MJK, Jason T.; Miro, Rebecca M.; Cress, M. E.; Lura, Derek J.; Quillen, William 
S.; Carey, Stephanie; Dubey, Rajiv V.; and Mengelkoch, Larry J., . Functional 
Performance Differences between the Genium and C-Leg Prosthetic Knees and Intact 
Knees. Mechanical Engineering Faculty Publications. 2016;216 

142. Highsmith MJ, Kahle JT, Miro RM, Mengelkoch LJ. Ramp descent performance with the 
C-Leg and interrater reliability of the Hill Assessment Index. Prosthet Orthot Int. Oct 
2013;37(5):362-8. doi:10.1177/0309364612470482 

143. Şen E, Aydın T, Buğdaycı D, Kesiktaş FN. Effects of microprocessor-controlled prosthetic 
knees on self-reported mobility, quality of life, and psychological states in patients with 
transfemoral amputations. Acta Orthop Traumatol Turc. Sep 2020;54(5):502-506. 
doi:10.5152/j.aott.2020.19269 

144. Franchignoni F, Orlandini D, Ferriero G, Moscato TA. Reliability, validity, and 
responsiveness of the Locomotor Capabilities Index in adults with lower-limb amputation 
undergoing prosthetic training. Arch Phys Med Rehabil. May 2004;85(5):743-8.  

145. Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. 
Conceptual framework and item selection. Med Care. Jun 1992;30(6):473-83.  

146. Theeven P, Hemmen B, Rings F, et al. Functional added value of microprocessor-
controlled knee joints in daily life performance of Medicare Functional Classification Level-
2 amputees. J Rehabil Med. Oct 2011;43(10):906-15. doi:10.2340/16501977-0861 

147. Theeven P, Hemmen B, Stevens C, Ilmer E, Brink P, Seelen H. Feasibility of a new 
concept for measuring actual functional performance in daily life of transfemoral 
amputees. J Rehabil Med. Sep 2010;42(8):744-51. doi:10.2340/16501977-0591 

148. Lura DJ, Wernke MM, Carey SL, Kahle JT, Miro RM, Highsmith MJ. Differences in knee 
flexion between the Genium and C-Leg microprocessor knees while walking on level 
ground and ramps. Clin Biomech (Bristol, Avon). Feb 2015;30(2):175-81. 
doi:10.1016/j.clinbiomech.2014.12.003 

149. Highsmith MJ, Klenow TD, Kahle JT, et al. Effects of the GENIUM Microprocessor Knee 
System on knee moment symmetry during hill walking. Technol Innov. Sep 2016;18(2-
3):151-157. doi:10.21300/18.2-3.2016.151 

150. Highsmith MJ, Kahle JT, Wernke MM, et al. Effects of the Genium knee system on 
functional level, stair ambulation, perceptive and economic outcomes in transfemoral 
amputees. Technol Innov. Sep 2016;18(2-3):139-150. doi:10.21300/18.2-3.2016.139 

151. Lura DJ, Wernke MW, Carey SL, Kahle JT, Miro RM, Highsmith MJ. Crossover study of 
amputee stair ascent and descent biomechanics using Genium and C-Leg prostheses with 
comparison to non-amputee control. Gait Posture. Oct 2017;58:103-107. 
doi:10.1016/j.gaitpost.2017.07.114 

152. Campbell JH, Stevens PM, Wurdeman SR. OASIS 1: Retrospective analysis of four 
different microprocessor knee types. J Rehabil Assist Technol Eng. Jan-Dec 
2020;7:2055668320968476. doi:10.1177/2055668320968476 

153. Cao W, Yu H, Zhao W, Meng Q, Chen W. The comparison of transfemoral amputees 
using mechanical and microprocessor- controlled prosthetic knee under different walking 
speeds: A randomized cross-over trial. Technol Health Care. 2018;26(4):581-592. 
doi:10.3233/thc-171157 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 160 of 162 

154. Safaeepour Z, Eshraghi A, Geil M. The effect of damping in prosthetic ankle and knee 
joints on the biomechanical outcomes: A literature review. Prosthet Orthot Int. Aug 
2017;41(4):336-344. doi:10.1177/0309364616677651 

155. Runciman P, Cockcroft J, Derman W. A novel pivot ankle/foot prosthesis reduces sound 
side loading and risk for osteoarthritis: a pragmatic randomized controlled trial. Prosthet 
Orthot Int. Jun 1 2022;46(3):258-266. doi:10.1097/pxr.0000000000000079 

156. Müller R, Tronicke L, Abel R, Lechler K. Prosthetic push-off power in trans-tibial amputee 
level ground walking: A systematic review. PLOS ONE. 2019;14(11):e0225032. 
doi:10.1371/journal.pone.0225032 

157. Morgan SJ, McDonald CL, Halsne EG, et al. Laboratory- and community-based health 
outcomes in people with transtibial amputation using crossover and energy-storing 
prosthetic feet: A randomized crossover trial. PLoS One. 2018;13(2):e0189652. 
doi:10.1371/journal.pone.0189652 

158. Colas-Ribas C, Martinet N, Audat G, Bruneau A, Paysant J, Abraham P. Effects of a 
microprocessor-controlled ankle-foot unit on energy expenditure, quality of life, and 
postural stability in persons with transtibial amputation: An unblinded, randomized, 
controlled, cross-over study. Prosthet Orthot Int. Dec 1 2022;46(6):541-548. 
doi:10.1097/pxr.0000000000000187 

159. Condie E, Scott H, Treweek S. Lower Limb Prosthetic Outcome Measures: A Review of 
the Literature 1995 to 2005. JPO: Journal of Prosthetics and Orthotics. 2006;18(6):P13-
P45.  

160. Stevens PM. Clinimetric Properties of Timed Walking Events Among Patient Populations 
Commonly Encountered in Orthotic and Prosthetic Rehabilitation. JPO: Journal of 
Prosthetics and Orthotics. 2010;22(1):62-74. doi:10.1097/JPO.0b013e3181c63d04 

161. Resnik L, Borgia M. Reliability of outcome measures for people with lower-limb 
amputations: distinguishing true change from statistical error. Phys Ther. Apr 
2011;91(4):555-65. doi:10.2522/ptj.20100287 

162. Stevens PM, Highsmith MJ, Sutton B. Measuring Value in the Provision of Lower-Limb 
Prostheses. JPO: Journal of Prosthetics and Orthotics. 2019;31(1S):P23-P31. 
doi:10.1097/jpo.0000000000000232 

163. Niemeijer A, Lund H, Stafne SN, et al. Adverse events of exercise therapy in randomised 
controlled trials: a systematic review and meta-analysis. Br J Sports Med. Sep 
2020;54(18):1073-1080. doi:10.1136/bjsports-2018-100461 

164. Hafner BJ, Willingham LL, Buell NC, Allyn KJ, Smith DG. Evaluation of function, 
performance, and preference as transfemoral amputees transition from mechanical to 
microprocessor control of the prosthetic knee. Arch Phys Med Rehabil. Feb 
2007;88(2):207-17. doi:10.1016/j.apmr.2006.10.030 

165. Franchignoni F, Giordano A, Ferriero G, Orlandini D, Amoresano A, Perucca L. Measuring 
mobility in people with lower limb amputation: Rasch analysis of the mobility section of the 
prosthesis evaluation questionnaire. J Rehabil Med. Mar 2007;39(2):138-44. 
doi:10.2340/16501977-0033 

166. Ilfeld BM, Khatibi B, Maheshwari K, et al. Patient-centered results from a multicenter study 
of continuous peripheral nerve blocks and postamputation phantom and residual limb 
pain: secondary outcomes from a randomized, clinical trial. Reg Anesth Pain Med. Sep 
2023;48(9):471-477. doi:10.1136/rapm-2023-104389 

167. Gilmore C, Ilfeld B, Rosenow J, et al. Percutaneous peripheral nerve stimulation for the 
treatment of chronic neuropathic postamputation pain: a multicenter, randomized, placebo-
controlled trial. Reg Anesth Pain Med. Jun 2019;44(6):637-645. doi:10.1136/rapm-2018-
100109 

168. Gilmore CA, Ilfeld BM, Rosenow JM, et al. Percutaneous 60-day peripheral nerve 
stimulation implant provides sustained relief of chronic pain following amputation: 12-



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 161 of 162 

month follow-up of a randomized, double-blind, placebo-controlled trial. Article. Regional 
Anesthesia and Pain Medicine. 2020;45(1):44-51. doi:10.1136/rapm-2019-100937 

169. Talbot LA, Brede E, Metter EJ. Effects of Adding Neuromuscular Electrical Stimulation to 
Traditional Military Amputee Rehabilitation. Mil Med. Jan 2017;182(1):e1528-e1535. 
doi:10.7205/milmed-d-16-00037 

170. Gabriel RA, Seng EC, Curran BP, Winston P, Trescot AM, Filipovski I. A Narrative Review 
of Ultrasound-Guided and Landmark-based Percutaneous Cryoneurolysis for the 
Management of Acute and Chronic Pain. Curr Pain Headache Rep. Jul 4 
2024;doi:10.1007/s11916-024-01281-z 

171. Ilfeld BM, Khatibi B, Maheshwari K, et al. Ambulatory continuous peripheral nerve blocks 
to treat postamputation phantom limb pain: a multicenter, randomized, quadruple-masked, 
placebo-controlled clinical trial. Pain. Mar 1 2021;162(3):938-955. 
doi:10.1097/j.pain.0000000000002087 

172. Alviar MJ, Hale T, Dungca M. Pharmacologic interventions for treating phantom limb pain. 
Cochrane Database Syst Rev. Oct 14 2016;10(10):Cd006380. 
doi:10.1002/14651858.CD006380.pub3 

173. Bone M, Critchley P, Buggy DJ. Gabapentin in postamputation phantom limb pain: a 
randomized, double-blind, placebo-controlled, cross-over study. Reg Anesth Pain Med. 
Sep-Oct 2002;27(5):481-6. doi:10.1053/rapm.2002.35169 

174. Smith DG, Ehde DM, Hanley MA, et al. Efficacy of gabapentin in treating chronic phantom 
limb and residual limb pain. J Rehabil Res Dev. Sep-Oct 2005;42(5):645-54. 
doi:10.1682/jrrd.2005.05.0082 

175. Ben Abraham R, Marouani N, Weinbroum AA. Dextromethorphan mitigates phantom pain 
in cancer amputees. Ann Surg Oncol. Apr 2003;10(3):268-74. 
doi:10.1245/aso.2003.08.007 

176. Eichenberger U, Neff F, Sveticic G, et al. Chronic phantom limb pain: the effects of 
calcitonin, ketamine, and their combination on pain and sensory thresholds. Anesth Analg. 
Apr 2008;106(4):1265-73, table of contents. doi:10.1213/ane.0b013e3181685014 

177. Nikolajsen L, Hansen CL, Nielsen J, Keller J, Arendt-Nielsen L, Jensen TS. The effect of 
ketamine on phantom pain: a central neuropathic disorder maintained by peripheral input. 
Pain. Sep 1996;67(1):69-77. doi:10.1016/0304-3959(96)03080-1 

178. Huse E, Larbig W, Flor H, Birbaumer N. The effect of opioids on phantom limb pain and 
cortical reorganization. Pain. Feb 1 2001;90(1-2):47-55. doi:10.1016/s0304-
3959(00)00385-7 

179. Wu CL, Tella P, Staats PS, et al. Analgesic effects of intravenous lidocaine and morphine 
on postamputation pain: a randomized double-blind, active placebo-controlled, crossover 
trial. Anesthesiology. Apr 2002;96(4):841-8. doi:10.1097/00000542-200204000-00010 

180. U.S. Department of Veterans Affairs/Department of Defense. Use of Opioids in the 
Management of Chronic Pain (2022). 2022; 

181. Dudek NL, Marks MB, Marshall SC. Skin problems in an amputee clinic. Am J Phys Med 
Rehabil. May 2006;85(5):424-9. doi:10.1097/01.phm.0000214272.01147.5a 

182. Highsmith JT, Highsmith MJ. Common skin pathology in LE prosthesis users. Jaapa. Nov 
2007;20(11):33-6, 47. doi:10.1097/01720610-200711000-00018 

183. Rocha Melo J, Rodrigues MA, Caetano M, Cantista P. Botulinum toxin in the treatment of 
residual limb hyperhidrosis: A systematic review. Rehabilitacion (Madr). Jul-Sep 
2023;57(3):100754. doi:10.1016/j.rh.2022.07.003 

184. Aflatooni S, Beekman K, Hennessy K, et al. Dermatologic Conditions Following Limb Loss. 
Physical Medicine and Rehabilitation Clinics. 2024; 

185. Day JD, Dionne CP, James S, Wang H. Determinants of healing and readiness for 
prosthetic fitting after transtibial amputation: Integrative literature review. Prosthet Orthot 
Int. Feb 1 2023;47(1):43-53. doi:10.1097/pxr.0000000000000163 



VA/DOD Clinical Practice Guideline for Rehabilitation of Individuals with Lower Limb Amputation 

December 2024 Page 162 of 162 

186. Zambetti BR, Stiles ZE, Gupta PK, et al. Analysis of Early Lower Extremity Re-amputation. 
Ann Vasc Surg. Apr 2022;81:351-357. doi:10.1016/j.avsg.2021.10.030 

187. Fard B, Dijkstra PU, Voesten H, Geertzen JHB. Mortality, Reamputation, and Preoperative 
Comorbidities in Patients Undergoing Dysvascular Lower Limb Amputation. Ann Vasc 
Surg. Apr 2020;64:228-238. doi:10.1016/j.avsg.2019.09.010 

188. Izumi Y, Satterfield K, Lee S, Harkless LB. Risk of reamputation in diabetic patients 
stratified by limb and level of amputation: a 10-year observation. Diabetes Care. Mar 
2006;29(3):566-70. doi:10.2337/diacare.29.03.06.dc05-1992 

189. Verschuren JE, Geertzen JH, Enzlin P, Dijkstra PU, Dekker R. Sexual functioning and 
sexual well-being in people with a limb amputation: a cross-sectional study in the 
Netherlands. Disabil Rehabil. 2016;38(4):368-73. doi:10.3109/09638288.2015.1044029 

190. Henderson AW, Turner AP, Williams RM, Norvell DC, Hakimi KN, Czerniecki JM. Sexual 
activity after dysvascular lower extremity amputation. Rehabil Psychol. Aug 
2016;61(3):260-8. doi:10.1037/rep0000087 

191. Geertzen JH, Van Es CG, Dijkstra PU. Sexuality and amputation: a systematic literature 
review. Disabil Rehabil. 2009;31(7):522-7. doi:10.1080/09638280802240589 

192. Em S, Karakoc M, Sariyildiz MA, et al. Assessment of sexual function and quality of life in 
patients with lower limb amputations. J Back Musculoskelet Rehabil. 2019;32(2):277-285. 
doi:10.3233/bmr-170873 

193. Brooks SG, Atkinson SL, Cimino SR, MacKay C, Mayo AL, Hitzig SL. Sexuality and 
Sexual Health In Adults with Limb Loss: A Systematic Review. Sexuality and Disability. 
2021/03/01 2021;39(1):3-31. doi:10.1007/s11195-020-09665-w 

194. Woods L, Hevey D, Ryall N, O'Keeffe F. Sex after amputation: the relationships between 
sexual functioning, body image, mood and anxiety in persons with a lower limb 
amputation. Disabil Rehabil. Jul 2018;40(14):1663-1670. 
doi:10.1080/09638288.2017.1306585 

195. Srivastava K, Chaudhury S. Rehabilitation after amputation: psychotherapeutic 
intervention module in Indian scenario. TheScientificWorldJournal. 2014;2014:469385. 
doi:10.1155/2014/469385 

196. Agency for Health Research and Quality. The Effective Health Care Program stakeholder 
guide Appendix D: Research questions & PICO(TS) 2011. 
http://www.ahrq.gov/clinic/epcpartner/stakeholderguide/ 

197. Procedure Manual Appendix VI. Criteria for Assessing Internal Validity of Individual 
Studies (2017). 

198. Mooney V, Harvey JP, Jr., McBride E, Snelson R. Comparison of postoperative stump 
management: plaster vs. soft dressings. J Bone Joint Surg Am. Mar 1971;53(2):241-9.  

199. Louie SWS, Lai, F. H. Y., Poon, C. M. Y., Leung, S. W. T., Wan, I. S. Y., & Wong, S. K. M. 
Residual limb management for persons with transtibial amputation: Comparison of 
bandaging technique and residual limb sock. Journal of Prosthetics and Orthotics. 
2010;doi:https://doi.org/10.1097/JPO.0b013e3181eb0113, 
https://doi.org/10.1097/JPO.0b013e3181eb0113 

200. Commission on the Accreditation of Rehabilitation Facilities. CARF Accreditation. May 
2017; 

201. Ilfeld BM, Smith CR, Turan A, et al. Ultrasound-guided Percutaneous Cryoneurolysis to 
Treat Chronic Postamputation Phantom Limb Pain: A Multicenter Randomized Controlled 
Trial. Anesthesiology. Jan 1 2023;138(1):82-97. doi:10.1097/aln.0000000000004429 

 

http://www.ahrq.gov/clinic/epcpartner/stakeholderguide/
https://doi.org/10.1097/JPO.0b013e3181eb0113
https://doi.org/10.1097/JPO.0b013e3181eb0113

	VA/DOD CLINICAL PRACTICE GUIDELINE FOR REHABILITATION OF INDIVIDUALS WITH LOWER LIMB AMPUTATION
	I. Introduction
	II. Background
	A. Epidemiology of Lower Limb Amputation
	a. Overview
	b. Diabetes Mellitus and Peripheral Arterial Disease
	c. Other Etiologies of Non-traumatic Lower Limb Amputation
	d. Traumatic Amputation
	e. Limb Salvage and Delayed Amputation after Trauma

	B. Impact and Outcomes
	a. Mortality
	b. Functional Outcomes
	c. Costs

	C. Lower Limb Amputation in the Department of Veterans Affairs and the Department of Defense
	a. Department of Veterans Affairs
	b. Department of Defense

	D. Factors Affecting Rehabilitation of Lower Limb Amputation

	III. Scope of This Guideline
	A. Guideline Audience
	B. Guideline Population

	IV. Highlighted Features of This Guideline
	A. Highlights in This Guideline Update
	B. Components of This Guideline
	C. Racial and Ethnic Demographic Terminology in This Guideline

	V. Guideline Development Team
	VI. Summary of Guideline Development Methodology
	A. Evidence Quality and Recommendation Strength
	B. Categorization of Clinical Practice Guideline Recommendations
	C. Management of Potential or Actual Conflicts of Interest
	D. Patient Perspective
	E. External Peer Review
	F. Implementation

	VII. Approach to Care in the Department of Veterans Affairs and the Department of Defense
	A. Patient-Centered Care
	B. Shared Decision Making
	C. Patients with Co-occurring Conditions
	D. The Amputation Care Team
	a. The Members of the Amputation Care Team
	b. Effectiveness of the Team as an Amputation Care Team
	c. Conclusion


	VIII. Algorithm
	Module A. Pre-Amputation
	Module B. Post-Amputation
	Module C. Primary Care

	IX. Recommendations
	X. Research Priorities
	A. Behavioral Health
	B. Pain Management and Pharmacology
	C. Research Populations
	D. Patient Considerations and Education
	E. Prosthetic Interventions
	Other Topics for Consideration

	F. Rehabilitation Interventions
	G. Surgical Interventions

	Appendix A: Guideline Development Methodology
	A. Developing Key Questions to Guide the Systematic Evidence Review
	a. Population(s)
	b. Interventions and Comparators
	c. Outcomes
	d. Timing
	e. Setting(s)

	B. Conducting the Systematic Review
	a. General Criteria for Inclusion in Systematic Evidence Review
	b. Key Question Specific Criteria for Inclusion in Systematic Evidence Review
	c. Literature Search Strategy
	d. Rating the Quality of Individual Studies and the Body of Evidence

	C. Developing Evidence-Based Recommendations
	Determining Recommendation Strength and Direction
	1. Confidence in the Quality of the Evidence
	2. Balance of Desirable and Undesirable Outcomes
	3. Patient Values and Preferences
	4. Other Implications


	D. Recommendation Categorization
	1. Recommendation Categories and Definitions
	2. Categorizing Recommendations with an Updated Review of the Evidence
	3. Categorizing Recommendations without an Updated Review of the Evidence


	E. Drafting and Finalizing the Guideline

	Appendix B: Evidence Table
	Appendix C: 2017 Recommendation Categorization
	Appendix D: Routine Care
	Appendix E: Participant List
	Appendix F: Patient Focus Group Methods and Findings
	A. Methods
	B. Patient Focus Group Findings
	a. Participants emphasized the importance of pain management as a core component of their individual treatment plan.
	b. Participants would benefit from incorporation of behavioral health into their care plans.
	c. Participants discussed the value of peer support services and programs as part of their rehabilitation and recovery.
	d. Participants emphasized the importance of patient education and information resources. They expressed a desire to have access to source(s) of information regarding programs designed for amputees.
	e. Participants valued provider communication, care coordination, and continuity of care.


	Appendix G: Literature Review Search Terms and Strategy
	A. Topic-specific Search Terms
	B. Search Strategies

	Appendix H: Alternative Text Descriptions of Algorithm
	Module A: Pre-Amputation
	Module B: Post-Amputation
	Module C: Primary Care

	Appendix I: Abbreviation List
	References




Accessibility Report





		Filename: 

		VA DOD 2024 LLA CPG_final_01082025.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found problems which may prevent the document from being fully accessible.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 1



		Passed: 28



		Failed: 1







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Failed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



