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ABSTRACT
The Society for Vascular Surgery elected an international, multidisciplinary panel of experts to review the literature and
provide evidence-based suggestions for coordinated perioperative care for patients undergoing major limb amputation
due to nonreconstructable chronic limb-threatening ischemia. Structured around the Enhanced Recovery After Surgery
(ERAS) core elements, 33 suggestions were made and organized into preadmission, preoperative, intraoperative, and
postoperative sections. (JVS-Vascular Insights 2024;2:100156.)
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Enhanced recovery after surgery
Chronic limb-threatening ischemia (CLTI) is a broad
term to define a heterogeneous group of patients with
varying degrees of ischemia, wounds, and foot infection
who are at risk of delayed would healing and limb ampu-
tation.1 With an aging population and increase in the
prevalence of diabetes, CLTI and limb loss are increasing
worldwide.2,3 There are considerable practice variations
in how limb preservation is attempted, how limb ampu-
tation is performed, and how patients with amputations
are rehabilitated.4 Lower extremity amputations are
associated with significant rates of perioperative
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morbidity and mortality. Thirty-day postoperative
mortality ranges from 4% to 22%. At 1, 3, and 5 years,
overall mortality rates are reported to be 15%, 38%, and
68%-77%, respectively.5e7

The medical, social, and economic burdens of a major
amputation are high, and efforts to control perioperative
events can reduce adverse events and overall burden
associated with the index operation.8 Multidisciplinary
team care is a well-accepted and effective strategy in
the management of high-risk, high-need patients.9

Health care systems can expect a 39%-56% amputation
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rate reduction after implementing a multidisciplinary
amputation prevention program.10,11 Important tools for
success in limb preservation and amputated limb care
are pathways that facilitate organized care algorithms
and referrals.9

The concept of multidisciplinary care to control periop-
erative physiology and maintain homeostasis in order to
attenuate stress and accelerate convalescence was first
described in 1997.12 Enhanced Recovery After Surgery
(ERAS) pathways have been shown to be beneficial in
the distillation of best practices for many surgical spe-
cialties. More recently, ERAS pathways have been devel-
oped for open aortic surgery and lower extremity
bypass surgery.13e15 Vascular surgery patients, specifically
patients with CLTI facing major limb amputation, pre-
sent unique challenges due to their multiple comorbid-
ities and mobility limitations compared with the
general population. This combination of factors results
in complex management strategies, increased utilization
of health care resources, prolonged hospitalizations, and
rehabilitation needs.16 A coordinated, multidisciplinary
care pathway that encompasses ERAS principles would
be particularly useful for patients undergoing major
limb amputation, but unfortunately, there are not
enough published data to support the development of
a formal guideline. To reduce unwarranted clinical prac-
tice variation and to potentially enhance clinical care, this
document is a synthesis of the existing literature for best
practices and provides a literature-derived framework for
the perioperative care of vascular patients undergoing
major limb amputation. This report also highlights the
gaps in the literature and suggests areas where research
is needed to enhance our understanding and improve
the care for this patient group.
METHODS
Formation of the guideline development group and

selection of topics. The Society for Vascular Surgery
formed a multidisciplinary, international guideline devel-
opment group (GDG) that consisted of vascular surgeons,
anesthesiologists, and advanced practice providers with
expertise in enhanced recovery and vascular pathophys-
iology. The GDG was consulted for advice on appropriate
items to be included, with the final decision being made
by the lead authors (K.L.M. and H.D.B.). The selected
topics for the consensus statement were allocated to
authors for literature summary depending on each
individual’s expertise. The final content was agreed
upon by all authors.

Literature search strategy. A third-party team of in-
vestigators and a reference librarian specializing in liter-
ature reviews assisted the GDG in identifying and
categorizing the existing effectiveness and comparative
effectiveness literature on ERAS protocols relevant to
vascular surgery. The librarian executed and
documented the search in July 2019 (Appendix 1, online
only). GDG members then repeated the original litera-
ture search and searched reference lists to include any
new publications until January 1, 2023, though some
relevant references may have not have been included
because this was not done with the methodologic rigor
of an independently performed systematic review. The
databases queried included PubMed, CINAHL, and Clin-
icalTrials.gov. Systematic reviews, randomized controlled
trials (RCTs), and observational cohort studies reporting
on adults ($18 years) undergoing lower extremity
vascular surgery and reporting on any one or combina-
tions of the ERAS guideline items were included. The
included studies were carefully reviewed by the GDG
who unanimously agreed upon them.

Quality assessment, data analyses, and consensus
generation. Suggestions for best perioperative practices
were made based on the supporting literature specific
to this patient population, and at times supporting liter-
ature extrapolated from other surgical populations.
Assessment of the quality of evidence was judged to
be high, moderate, or low. Where nonvascular literature
was used as a primary basis for suggestions, the quality
of evidence was extrapolated to this population and indi-
cated in each section. Because of this, while some of the
practice suggestions are based from a high-quality evi-
dence base and are unlikely to change, other sugges-
tions are merely from expert consensus or low-quality
evidence and may change if more rigorous research is
performed.
The Grading of Recommendations, Assessment, Devel-

opment and Evaluation (GRADE) system was used to
judge the literature, but formal recommendations using
the GRADE system were not made because of the lack of
consistently high-quality data derived from this specific
patient population and inability to make evidence-
based recommendations.17

RESULTS
The literature search yielded 3460 citations. There were

109 studies that addressed ERAS interventions, as either
individual core elements or combinations of elements,
in vascular surgery patients, and another 18 studies that
included mixed cohorts, including vascular surgery pa-
tients. Most of these studies involved vascular patients
with abdominal aortic pathology. Structured around
the ERAS core elements, 33 suggestions for best periop-
erative practices were made and organized into pread-
mission, preoperative, intraoperative, and postoperative
sections (Table).

Preadmission and preoperative recommendations
Patients with CLTI arrive at major amputations through

several scenarios: (1) the patient is not physiologically
appropriate for revascularization or there is no revascu-
larization option, making primary major amputation



Table. Best practice suggestion and level of evidence for each Enhanced Recovery After Surgery (ERAS) element

ERAS element Suggestion Evidence level

Preadmission

(1) Patient information, education,
and counseling

Patients should receive dedicated verbal and written
preoperative education and counseling.

Lowa

(2a) Screening, assessment, and
optimization: nutritional deficiency

Screen for malnutrition and treat nutritional deficiency
preferably with oral regimens.

Moderatea

(2b) Screening, assessment, and
optimization: anemia

Evaluate the cause of and treat chronic preoperative anemia. Low

(2c) Screening, assessment, and
optimization: frailty

Screen for frailty as a routine part of preoperative patient
assessment.

Moderate

(2d) Screening, assessment, and
optimization: delirium

Screen for delirium risk and implement preoperative practices
to minimize onset of delirium as a routine part of practice.

Low

(2e) Screening, assessment, and
optimization: psychosocial

Routinely screen for depression. Low

(2f) Screening, assessment, and
optimization: tobacco and alcohol

(i) Prescribe smoking cessation therapy before surgery Higha

(ii) Recommend alcohol cessation before surgery. Lowa

(2g) Screening, assessment, and
optimization: medical risk

Evaluate and optimize comorbidities before elective surgery
and consider medical risks before urgent surgery.

High

(2h) Screening, assessment, and
optimization: glycemic control

All patients should have a baseline HbA1c level before
revascularization. In patients with elevated HbA1c levels,
antihyperglycemic treatment should be initiated and/or
titrated with the assistance of a specialist.

High

(3) Preoperative antiplatelet,
anticoagulation plan

Continue aspirin throughout the perioperative period. High

Preoperative

(4) Fasting Avoid overnight fasting; encourage clear fluids up to 2 hours
and light foods up to 6 hours before the induction of general
anesthesia.

Higha

(5) Carbohydrate loading (i) Patients without diabetes should receive a preoperative
carbohydrate drink.

Higha

(ii) Patients with stable diabetes should receive a preoperative
carbohydrate drink alongside their antidiabetic medication.

Lowa

(6) Venous thromboembolism
prophylaxis

Routinely use either low-dose unfractionated heparin or low-
molecular-weight heparin with calf-length intermittent
compression devices, when possible, starting before surgery
or within 24 hours of surgery end, and continuing
throughout the hospitalization.

Higha

(7) Preanesthetic sedative and
analgesia medication

(i) Do not routinely use sedatives to reduce anxiety
preoperatively.

Lowa

(ii) Routinely use preoperative administration of
acetaminophen, NSAIDs, and gabapentinoids as part of a
multimodal opioid-sparing analgesia strategy.

Lowa

(iii) For opioid-dependent patients, maintain outpatient pain
regimen in the perioperative period.

Moderatea

(8) Antimicrobials (i) Consider the use of bundles programs to reduce SSI. Low

(ii) Prophylactic IV antibiotic dosing should begin 30-
60 minutes preoperatively with redosing intraoperatively for
procedures greater than 4 hours or with substantive
intraoperative blood loss, and extend nomore than 24 hours
postoperatively.

High

(9) Prevention of nausea and
vomiting (PONV)

Risk assess for PONV, routinely use multimodal PONV
prophylaxis based on assessment, and use PONV rescue
with a different class of antiemetic.

Higha

(Continued on next page)
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Table. Continued.

ERAS element Suggestion Evidence level

(10) Standard anesthetic protocol Consider regional anesthesia as a singular strategy, or an
adjunct to general anesthesia, for the short-term
postoperative pain control benefit and possible prevention
of phantom limb pain.

Moderatea

(11) Surgical techniques (i) In patients with functional status that allows for at least
transfers, preserve the knee joint in as many cases as
possible, accepting that some may need revision or
conversion to an above-knee amputation.

Low

(ii) Neuroma and associated phantom limb pain should be
prevented by either epineural closure with transposition and
reimplantation, or targeted muscle reinnervation.

Low

(12) Drainage of the surgical site,
wound care

(i) Do not routinely use surgical drains. Low

(ii) Use negative pressure wound therapy in complex stump
closures and/or open wounds at the stump site.

Low

Postoperative

(13) Multimodal analgesia, opioid-
reducing strategies

Routinely use multimodal analgesic regimens to improve pain
control and reduce opioid consumption.

Moderate

(14) Urinary drainage Avoid the use of urinary catheters. Low

(15) Glycemic control (i) Glycemic goal of 180 mg/dL or less during the perioperative
period.

Moderate

(ii) Routinely use diabetic and nutritional counseling as part of
interdisciplinary care for diabetic patients.

High

(16) Early mobilization strategy Use a formal plan for early mobilization immediately
postoperatively, with early physical therapy involvement.

Low

(17) Postoperative limb care
strategies

No preference between soft and rigid dressings. When using
rigid dressings, removable rigid dressings may be more
suitable.

Low

(18) Posthospitalization rehabilitation Patients who aim to be community ambulators after
amputation should be discharged to an acute rehabilitation
hospital.

Low

(19) Mental health management Assess for and make appropriate referrals to treat depression
and anxiety related to limb loss.

Moderate

HbA1c, Hemoglobin A1c; IV, intravenous; NSAID, nonsteroidal anti-inflammatory drug; SSI, surgical site infection.
aDenotes some of the evidence is extrapolated from nonvascular patient cohorts.
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appropriate; (2) the patient has undergone endovascular
or open bypass interventions without success, and
amputation is the best option to control pain or tissue
loss; (3) the patient presents acutely with sepsis due to
a foot infection, and source control is the primary objec-
tive, which results in a staged major amputation.
For the most part, regardless of indication, patients un-

dergoing major limb amputation for CLTI have similar
clinical characteristics and risk profile to those getting
worked up for infrainguinal bypass surgery. Evidence-
based best practice suggestions are based on the same
published literature and can be extrapolated to this
population. Suggestions 1-9 are included in Table, and
detailed justifications can be found in the paper by
McGinigle et al.14

Preoperative counseling is a vital part of preparing a po-
tential amputee to adjust to a major amputation.18

Counseling with a current functional amputee can be
very effective. Multiple factors affect the psychosocial
adjustment to amputation: age, gender, type of amputa-
tion, perceived or functional value of body part, premor-
bid personality, past coping skills, expectations for
rehabilitation, social support, family support system
occupational and vocational demands, and type and
extent of other systemic diseases. A prediction tool based
on data from the Department of Veterans’ Affairs,
AMPREDICT, has recently been developed as a web-
based prediction tool that can provide probabilities of
successful transition to mobility in patients who are be-
ing counseled on major lower extremity.19 Informing
the patient of their probability to achieve independence
in the 12 months after amputation allows for shared
decision-making and, more importantly, allows the pa-
tient to understand their mobility prognosis during the
strenuous recovery period.20,21 Evidence is currently lack-
ing to support that preoperative rehabilitation will
improve postoperative outcomes in patients with lower
extremity major amputation.
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Intraoperative recommendations
Standard anesthetic protocol. Patients undergoing

lower extremity amputations, either as a primary proced-
ure or as a secondary procedure after failed revasculari-
zation attempts, often have multiple morbidities and
geriatric syndromes including frailty and sarcopenia.
This predisposes the group of patients to an increased
risk of postoperative morbidity and mortality. A recent
systematic review showed the 5-year mortality after
below-knee and above-knee amputations to range from
40% to 90%.
Although the role of regional anesthesia has gained

popularity in recent years, there is little evidence to guide
decisions around the choice of anesthesia favoring
regional (spinal, epidural, or peripheral nerve blockade)
or general anesthesia over the other. Regional anesthesia
may have some advantages over general anesthesia,
including maintenance of the body’s physiological
response to surgery, improved stump flow, reduction in
blood loss, improvement in pulmonary function, and a
reduction in myocardial ischemia.
The short-term benefits of regional anesthesia are

thought to be superior to general anesthesia for early
acute postoperative pain management and for pulmo-
nary complications in patients who already suffer with
poor functional status and limited respiratory reserve,
which is often compromised by the use of opioids and
the effects of residual neuromuscular blockade associ-
ated with general anesthesia. Opioids, given orally, intra-
venously, or neuraxially, although have been shown to
reduce phantom limb pain in the short term, have a
number of notable adverse side effects such as nausea
and vomiting, urinary retention, constipation, sedation,
dizziness, and respiratory depression in a primarily
elderly population.22

Furthermore, in a study of 45,492 lower limb extrem-
ity amputations performed in the National Surgery
Quality improvement database (40,026 [88.0%]
received general anesthesia and 5466 [12.0%] regional
anesthesia), regional anesthesia had lower rates of
sepsis and reoperations.23 There are data from two
large database retrospective analyses to suggest that
the type of anesthesia given for lower extremity ampu-
tation does not significantly affect cardiac morbidity or
30-day mortality. However, recent data suggest that
the use of regional anesthesia may provide long-term
relief of phantom and residual limb pain.24

A single-injection peripheral nerve block in the ampu-
tated limb can result in short-term resolution of both
the cortical abnormalities and phantom pain.25 However,
the effects are usually short-lived.24 A continuous periph-
eral nerve block reduces phantom limb pain as well as
physical and emotional dysfunction 1 to 6 months after
amputation.26,27 Evidence of optimal regional anesthetic
choice (single injection vs continuous blockade) and
possible long-term benefit remains elusive.
Anticoagulation concerns are common in the perioper-
ative period for vascular amputation patients, which may
preclude the use of central neuraxial techniques. The use
of perineural analgesia eliminates such concerns, while
still providing the benefits of a regional blockade of pain-
ful somatic stimuli postoperatively. Perineural analgesia
(peripheral nerve catheters) can be easily inserted intrao-
peratively by the surgeon, are simple to administer, have
minimal risks associated with them, and avoid the he-
modynamic fluctuations in a susceptible population.28

Preoperative pain, opioid use, and anxiety are directly
correlated to degree of perceived postoperative pain.
Optimal pain control throughout the hospitalization,
particularly in patients requiring guillotine amputation,
is essential. For staged amputations, a strategy of single
injection blocks for guillotine amputations, followed by
a continuous peripheral block for formal amputation,
has been described.29

When deciding about the choice of anesthesia, it is
imperative to follow local protocols/guidelines regarding
the use of regional anesthesia and consider adapting
anesthetic regional techniques to account for patients’
hemodynamic and coagulation status.
Suggestion: Consider regional anesthesia as a singular

strategy, or an adjunct to general anesthesia, for the
short-term postoperative pain control benefit and
possible prevention of phantom limb pain.
Level of evidence: Moderate.
Surgical techniques. The primary objective of major

lower extremity amputation is to produce a stump,
which will proceed to primary, uncomplicated wound
healing, allow for early and complete rehabilitation, and
offer the best potential for a well-fitted prosthetic.
There are three types of major amputation most often
performed: below-knee amputation, through-knee
amputation, and above-knee amputation. Various mus-
culocutaneous flaps have been described to allow for
coverage after the amputation has been performed with
none showing superiority and themost common being a
posterior flap for below-knee amputation, an anterior
patellar tendon-based flap for through-knee amputa-
tion, and a fish mouth flap for above-knee amputation. In
a systematic review and a separate RCT, perioperative
use of a tourniquet reduced intraoperative blood loss
and transfusion requirements in patients undergoing
transtibial amputation without increasing ischemic
complications and need for revision surgery.30e32

The main guiding philosophy is that amputation
should be performed at the most distal possible site
where healing is likely to occur and that the knee joint
should be preserved in as many cases as possible. Resid-
ual limb length is an important concept in both above-
and below-knee amputations as length allows improved
gait and prevention of contractures. Optimal tibia length
in below-knee amputations ranges from 12 to 17 cm
depending on height, with 10 cm being the minimal
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length for ideal prosthesis fitting. Longer residual tibia
lengths allow for decreased energy expenditure during
the gait cycle and enhanced mobility. In above-knee
amputation, every effort should be made to preserve as
much femur as possible, with maximum length 10 cm
proximal to the knee joint to allow adequate room for
a prosthetic knee.33,34

Shared decision-making between the surgeon and pa-
tient is also important for determining amputation
level.35,36 For example, nonambulatory patients are un-
likely to have the goal of ambulation with a prosthetic,
and it may be more desirable to undergo above-knee
amputation to minimize the risk of joint contracture
and skin breakdown of the distal stump. Even among pa-
tients who are ambulatory preoperatively, only 50%-60%
will be able to ambulate after limb amputation, so clin-
ical (ie, obesity, frailty, and dementia) and social (ie, family
support and poor access to physical therapy) factors that
affect rehabilitation goals must be considered.37e39

Often, with a patent profunda femoris artery, a below-
knee amputation will heal and should be attempted;
however, even with ideal management, episodes of
skin-flap ischemia and suture-line infection cannot al-
ways be avoided. Wound complications due to ischemia
or infection after lower extremity amputation for CLTI ac-
count for up to 49% of readmissions after major limb
amputation.40,41 These problems can be minimized by
careful selection of amputation level, preoperative treat-
ment of infected ischemic limbs, and the use of anti-
biotic prophylaxis.42,43 Wound breakdown due to
ischemia may be a primary problem or may occur
because of excessive pressure. Small areas of wound
breakdown often heal with conservative management.
Ischemic failure with or without infection usually re-
quires revision. A failed below-knee amputation may
often be revised to a higher level while still retaining
the knee joint if enough viable soft tissue is present, or
it may necessitate above-knee amputation.41,44,45 Con-
verting a below-knee to higher level amputation should
not necessarily be seen as a failure, and it is preferable
to attempt to preserve the knee joint if feasible for
long-term limb functionality.
In the infected limb, there is evidence from several

studies that guillotine amputation is the best method
for eliminating the infection before definitive amputa-
tion as a second-stage procedure is performed.46,47

Post-amputation terminal neuromas and associated
phantom limb pain (TNPLP) occur in up to 25% of ampu-
tees and can significantly limit ambulation and quality of
life. Despite a large body of literature, outcomes on pre-
vention of TNPLP are widely varied. Surgical prevention
strategies can be divided into two categories: target defi-
cient and target reassignment. Target deficient strategies
involve either performing an end closure of the epineu-
rium to close the exposed nerve fascicles of the severed
nerve or transposition of the severed terminal nerves
into bone, muscle, or fascia so as to avoid exposed pain
receptors growing more superficially into the skin. Phys-
iologic target reassignment, most commonly described
as targeted muscle reinnervation, involves rerouting the
amputated terminal nerves to the motor endplates in
nearby muscles via end-to-end neurorrhaphy allowing
regeneration of new myoelectric sites and prevention of
pathologic central reorganization and TNPLP.48e51

Suggestion: In patients with functional status that al-
lows for at least transfers, preserve the knee joint in as
many cases as possible, accepting that some may need
revision or conversion to an above-knee amputation.
Level of evidence: Low.
Suggestion: Neuroma and associated phantom limb

pain should be prevented by either epineural closure
with transposition and reimplantation, or targeted
muscle reinnervation.
Level of evidence: Low.
Drainage of the surgical site, wound care. Hemostasis

should be meticulous, so that wound drains can be
avoided: these probably increase the incidence of wound
infection and breakdown.52 The skin must never be su-
tured under tension and may be left open if there is local
infection. If the patient has gross infection of the foot or
limb at the time of surgery and a staged approach is not
being performed, the infected and necrotic tissue should
be well wrapped and isolated from the field at the time
of operation to prevent direct contamination of the
surgical incision. Incisions must be well healed before
weight bearing.53 Diabetic patients are almost twice as
likely to have reamputation as are nondiabetic
patients.54

In general, the selection of wound dressing should be
based on wound characteristics, including location,
inflammation, and amount of exudate. Unfortunately,
there is no published literature to support certain
open or surgical wound management strategies for
different situations, so surgeons are left using general
wound care principles. A multitude of agents with theo-
retical healing benefits have been added to wound
dressings, including collagen, zinc, enzymes, copper
chlorophyll, honey, avocado oil, and others with little
proof of benefit.
Negative pressure wound therapy (NPWT) devices are

designed to apply controlled suction to a wound bed
at continuous or intermittent pressure settings to stimu-
late wound and/or surgical incision closure. NPWT has
been used over surgical wounds left open, resulting in
the clinical impression of a favorable response,55e58 but
it is less clear if their use as a strip vac over a closed sur-
gical incision is beneficial.
Suggestion: Do not routinely use surgical drains.
Level of evidence: Low.
Suggestion: Use NPWT in complex stump closures and/

or open wounds at the stump site.
Level of evidence: Low.
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Postoperative recommendations
Multimodal analgesia, opioid-reducing strategies. As

reviewed in the infrainguinal bypass perioperative frame-
work, regional anesthesia is thought to be superior to
general anesthesia for early acute postoperative pain
management, but evidence for improved patient satis-
faction is limited.15 There is good-quality evidence to
support multimodal analgesia for postoperative pain
relief after surgery. These techniques combine regional
anesthetic techniques and nonopioid analgesics such as
acetaminophen, nonsteroidal anti-inflammatory drugs,
and gabapentinoids at multiple points in the pain
pathway.26

Suggestion: Routinely use multimodal analgesic regi-
mens to improve pain control and reduce opioid
consumption.
Level of evidence: Moderate.
Urinary drainage. Although mobility and independent

toileting is limited after major limb amputation, in-
dwelling catheters should not be used for convenience.
If there is no need for continuous postoperative urine
output monitoring or risk of wound contamination in the
setting of a high above-knee amputation site, then
catheters should not be used in an effort to reduce the
risk of urinary tract infection.59

Suggestion: Avoid the use of urinary catheters.
Quality of evidence: Low.
Glycemic control. Patients may benefit from incorpo-

rating a dietician to provide nutritional counseling, a
nurse diabetic educator, and endocrinology for patients
who have known diabetes mellitus. Perioperative hyper-
glycemia in vascular surgery patients has previously been
defined as a glucose value of greater than 180 mg/dL
within 72 hours of surgery.60 Detailed justifications can
be found in the paper by McGinigle et al.14

Suggestion: Glycemic goal of 180 mg/dL or less during
the perioperative period.
Quality of evidence: Moderate.
Suggestion: Routinely use diabetic and nutritional

counseling as part of interdisciplinary care for diabetic
patients.
Quality of evidence: High.
Early mobilization strategy. Patients facing major limb

amputation due to CLTI are likely to have a poor baseline
functional status. Setting appropriate goals and focusing
on mobility at every opportunity are imperative to a suc-
cessful postoperative recovery and are associated with
long-term independence and survival.61 Mobility is not
necessarily limited to ambulation and can include any
active limb exercise, such as dynamic range of motion,
sitting at the side of the bed, or pivoting to a bedside
chair.62

Suggestion: Use a formal plan for early mobilization
immediately postoperatively, with early physical therapy
involvement.
Level of evidence: Low.
Postoperative limb care strategies after transtibial
amputation. The primary goals for wound management
after transtibial amputations are to protect the wound to
allow for healing, management of edema, reduction in
knee contraction, and ultimately transition to a pros-
thesis. Published literature is primarily historical case
series linked to different wartime practices.63e68 A
Cochrane review of 9 RCTs and uncontrolled trials
without consistent criteria for the selection of dressing or
outcome measures and involving 436 patients showed
no superiority of rigid dressings when compared with
soft dressings (SDs).69 Specifically, there was no differ-
ence in wound healing, edema, adverse events, length of
hospital stay, time to walking, or readiness for pros-
thesis.69 Physical therapy is typically initiated immedi-
ately after surgery, but protocols for weight bearing, gait
training, and prosthesis fitting are not standardized.
The general, contemporary categories of dressings and

postamputation limb management are as follows.
Soft dressing. This dressing is typically gauze

bandaging with or without a rigid removable limb pro-
tector. The reported benefit of SD is the ease of applica-
tion and low cost. The potential disadvantages are
uneven pressure causing skin damage, tendency of the
dressing to loosen or fall off, and risk of joint contracture
(the benefit of a knee immobilizer in reducing a contrac-
ture has not been evaluated in literature, although this
risk could theoretically be mitigated with consistent
use of the device).63 Suture/staple removal is performed
at 3 to 4 weeks postoperatively, followed by shrinker
stocking compression to allow optimization of a residual
limb for prosthetic fitting.70

Thigh level right plaster dressings without an imme-
diate prosthesis. A sterile sock to cover the incision, fol-
lowed by padding and a plaster cast, is applied in the
operating room and changed every 1 to 3 weeks. Low-
quality studies comparing SD with thigh high casting
did not show any statistical benefit to wound healing,
postoperative pain, prosthetic use, time to rehabilitation,
or hospital length of stay.63,71,72 Disadvantages include
limited ability to evaluate postsurgical healing.

Thigh level right plaster dressings with an immediate
prosthesis. This type of cast has a connector with a pylon
and a foot applied immediately in the operating room.
The dressing is weight bearing once the cast is dry, allow-
ing for more rapid gait training and physical therapy. The
benefits in case studies are reduced rehabilitation time
and a quicker time to prosthetic fitting. The disadvan-
tages include reduced access for wound checks, possible
mechanical tissue trauma from inside the cast, and
increased expense with the need of a skilled prosthesis
team.63 A retrospective analysis of 37 patients getting
immediate prosthesis compared with 35 patients who
had traditional SD showed no statistical difference in the
rate of skin breakdown or wound infections, but there
was possibly a lower fall risk.73
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Removable rigid dressing. This type of dressing is
shorter than a thigh level casting with or without a pros-
thesis. The advantage of this rigid dressing over the
others above is the ability to evaluate the incision more
frequently. One controlled trial did find an advantage
with reduced edema.74 A review that included 5 RCTs
and 10 retrospective studies concluded that non-weight-
bearing removable rigid dressings are superior to SD
when evaluating injury due to falls, contracture devel-
opment, edema, healing time, prosthetic fitting, and
pain.75

Suggestion: No preference between soft and rigid
dressings. When evaluating rigid dressings, removable
rigid dressings may be more suitable.
Level of evidence: Low.
Posthospital rehabilitation. Rehabilitation for the pa-

tient with a major lower extremity amputation should
include coordinated care that addresses the medical,
logistical, and psychosocial issues faced by the amputee
with the goal of preparing the patient to function to their
best potential. Post-acute care decisions largely appear
to be made on the basis of medical and family support
factors. Approximately one quarter of patients with am-
putations are discharged home76 but would be opti-
mally placed in an inpatient rehabilitation facility (IRF) if
they have the capacity to participate and train. Studies
have demonstrated that placement in IRF leads to
improved ambulation and overall reduction in
disability.77,78 IRF affords patients’ 24-hour inpatient care
in addition to $3 hours of core physical/occupational
therapy per day, unlike skilled nursing facilities that have
minimal physical therapy and physician resources, or
home where outpatient physical therapy is often limited
to three times per week. Controlled for patient charac-
teristics and comorbidities, a retrospective analysis of 464
patients undergoing limb amputation reported attaining
a prosthetic improved survival.79 Postamputation
mobility, which is facilitated by active rehabilitation and
referral to prosthetists, is a modifiable risk factor for sur-
vival, but unfortunately, it is estimated that only 40% of
patients undergoing limb amputation attain a
prosthetic.79,80

Suggestion: Patients who aim to be community ambu-
lators after amputation should be discharged to an acute
rehabilitation hospital.
Level of evidence: Low.
Mental health management. The psychological insult

and high prevalence of depression among patients un-
dergoing limb amputation is well documented, yet there
is a paucity of data regarding implementation of stan-
dardized therapies to improve these outcomes.81,82

Depression occurs in up to two thirds of patients who
have undergone major limb amputation. Anxiety is
diagnosed in 25% to 57% of patients. Related to the
psychological trauma of limb loss, 83% of patients who
have undergone a major amputation will attend a
psychiatric clinic at least once after their surgery.83,84

Current interventions, such as “Amputees Unanimous: a
12-step program,” are designed to provide the amputee
encouragement, support, and optimism for the future
through a multimodal approach.85 Access to quality
outpatient care including formal psychosocial support
and prosthetics can improve mental and physical
outcomes.86

Suggestion: Assess for and make appropriate referrals
to treat depression and anxiety related to limb loss.
Level of evidence: Moderate.

SUMMARY AND CONCLUSION
The purpose of this consensus statement is to provide a

framework from which to build a multidisciplinary pro-
gram to implement best perioperative practices for pa-
tients undergoing major limb amputations as a result
of diabetes or vascular disease. As demonstrated in other
specialties and in existing single institution amputation
care pathways,87,88 forming clinical teams to enhance
patient optimization and shared decision-making, focus
on physiologic stress minimization, and reduce variation
in postoperative convalescence promises to improve the
safety and outcomes for patients undergoing major limb
amputation operations.
This consensus statement defines current standards

based on the available medical literature, which is sparse
and of low quality overall. None of the amputation-
specific suggestions were supported by high-quality
evidence. Dedicated focus on this high-risk group of
patients and studies of high methodological quality are
urgently needed. The lines of research to be developed
could include any of the ERAS elements or combined
elements but are particularly needed in preadmission
optimization, prehabilitation, regional anesthesia and
analgesia strategies, management of phantom limb
pain, optimal postoperative limb care, early mobility
protocols, and postdischarge transitions including
rehabilitation.
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DISCLAIMER
The Society for Vascular Surgery (SVS) develops

evidence-based documents as a resource to assist mem-
bers in the practice of vascular surgery. The recommen-
dations contained herein are based on a recent review
of published evidence and expert opinion. They reflect
the available body of evidence, and their applicability re-
flects the limitations of those data and are subject to
reassessment and revision as new knowledge emerges.
Given these limitations, consensus documents do not
represent a statement of the standard of care, nor do
they substitute for clinician judgment or supplant pa-
tient preference or shared decision-making. The SVS rec-
ognizes that departure from these recommendations
could be warranted when, in the reasonable judgment
of the treating clinician, such a course of action is indi-
cated by the clinical presentation of the patient, limita-
tions of available resources, advances in knowledge or
technology, or patient preference. The reader must rely
solely on their own judgment to determine which prac-
tices and procedures, whether included in this docu-
ment or not, are appropriate for them, their patient,
their institution, or their practice.
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