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ABSTRACT

BACKGROUND Although large-bore arterial access (LBAA) enables lifesaving structural heart in
terventions and mechanical circulatory support, it increases patients’ risk of acute distal limb ischemia 
(ADLI). Morbidity includes the potential need for fasciotomy or amputation, prolonged hospitalization, 
and death, yet practice patterns remain variable across centers. This consensus statement by multi
disciplinary experts aims to define ADLI in the context of LBAA and to standardize best practices.

METHODS A 1-day consensus conference was convened with experts in critical care, anesthesiology, 
interventional cardiology, and vascular and cardiac surgery. A premeeting literature synthesis framed 
priority questions on physiology, prevention, detection, and management. Draft statements were 
refined through plenary and breakout sessions, finalized by recorded vote, and confirmed by the entire 
panel. Meeting transcripts and notes informed the narrative rationales.

RESULTS Consensus was reached on a definition, 3 consensus statements, and 18 recommendations 
regarding ADLI after LBAA. Core elements were standardized prevention and monitoring standards, 
ultrasound-guided common femoral anterior wall puncture above the bifurcation by trained operators, a 
documented baseline neurovascular examination followed by at least hourly reassessment, consideration 
of near-infrared tissue oximetry for continuous trend monitoring, anticoagulation according to institutional 
protocols, and early vascular surgery engagement with predefined escalation and transfer criteria. For 
patients supported by centrifugal pumps, a prophylactic distal perfusion cannula with hourly flow checks is 
recommended. The resulting algorithms emphasize early trend recognition and rapid reperfusion.

CONCLUSIONS This expert review provides minimum standards and consensus recommendations to 
shorten recognition-to-action time and improve limb salvage, thereby supporting quality improve
ment and multicenter learning.
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L arge-bore arterial access (LBAA) enables a 
range of endovascular procedures, including 
peripheral interventions, transcatheter aortic 

valve replacement, and provision of mechanical cir
culatory support (MCS). LBAA is commonly defined 
as involving a catheter diameter >8F (2.67 mm)1,2

and facilitates lifesaving interventions such as 
extracorporeal membrane oxygenation (ECMO).1

Acute distal limb ischemia (ADLI) is a common 
complication of these procedures and may result 
in limb loss, prolonged hospitalization, 
increased costs, and mortality.3,4 Given the 
heterogeneity in patient presentation, 
procedural complexity, and variability in 
institutional and operator expertise, 
standardization remains challenging.

This expert review discusses ADLI in the 
context of LBAA, encompassing (1) its definition, 
pathogenesis, and risk factors and (2) best prac
tices for its prevention, detection, monitoring, 
and management.

MATERIAL AND METHODS

Preparatory work included a literature review, gap 
analysis, and circulation of draft questions. 
Searches were conducted in PubMed, Embase, 
Cochrane Library, Trip Database, Semantic Scholar, 
ClinicalTrials.gov, World Health Organization In
ternational Clinical Trials Registry Platform, Circu
lation, European Society for Vascular Surgery 
Guidelines Portal, Journal of Vascular Surgery, So
ciety of Interventional Radiology, Arteriosclerosis, 
Thrombosis, and Vascular Biology, Radiological So
ciety of North America Case Collection, and 
PubMed Central.

A 1-day multidisciplinary consensus conference 
was convened on March 27, 2025 involving experts 
in MCS and critical illness, including vascular sur
geons, cardiac surgeons, anesthesiologists, cardi
ologists, and critical care specialists. The lead 
authors (R.S., D.E., J.C.) presented syntheses on 
ADLI physiology, prevention, detection, and 
management. Participants then joined breakout 

sessions, structured to ensure balanced profes
sional representation, to refine draft statements 
and identify areas of agreement and uncertainty. 
Consensus statements and recommendations 
were finalized through iterative discussion in ple
nary and breakout sessions, formal voting, and 
postmeeting refinement through Microsoft 
Teams. Final approval was confirmed by unani
mous email agreement.

Conference proceedings were recorded and 
transcribed. ChatGPT-4o summarized the tran
script on April 20, 2025 by using a standardized 
prompt. The summary and contemporaneous 
faculty notes informed commentary for each 
statement, which authors (R.S., D.E., A.H., M.G.) 
edited for clarity and completeness. All authors 
met International Committee of Medical Journal 
Editors criteria and served as guarantors. The 
conference was supported by J&J MedTech Heart 
Recovery, Danvers, Massachusetts, USA. Profes
sional manuscript writing and editing assistance 
were supported by the ERAS Cardiac Interna
tional Society.

RESULTS

This process yielded 3 consensus statements and 
18 recommendations addressing the clinical pre
sentation, prevention, identification, and man
agement of ADLI, along with a summary of key 
elements of its pathogenesis. Consensus state
ments reflect overarching principles derived from 
the panel’s agreement on definitions and core 
concepts, whereas recommendations represent 
actionable practice directives intended for imple
mentation at the bedside or institutional level.

CONSENSUS STATEMENTS

Statement 1: ADLI is defined as a sudden onset 
reduction in blood flow to the limb resulting in 
inadequate delivery of oxygen and nutrients to 
meet the metabolic demands of the tissues.5-8

The term threatened limb is often used when the 
diagnosis is raised.5,8

ADLI results from inadequate limb perfusion that 
fails to meet tissue metabolic needs.8 Its sequelae 
range from subclinical deficits to irreversible 
ischemia and limb loss.8,9 In LBAA, ischemia 
typically occurs distal to the access site, 
precipitated by thrombosis, embolism, or 
mechanical obstruction. Onset is typically sudden, 
within minutes to hours, but can be delayed by 
hemodynamic changes or new thrombus or 
embolus formation at the access site.8,9 Clinical 

Abbreviations and Acronyms

ABI � ankle-brachial index

ADLI � acute distal limb ischemia

CFA � common femoral artery

DPC � distal perfusion cannula

ECMO � extracorporeal membrane oxygenation

LBAA � large-bore arterial access

MCS � mechanical circulatory support

NIRS � near-infrared spectroscopy

PFA � profunda femoris artery
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features range from transient symptoms to critical 
ischemia with permanent damage and possible 
amputation.10 The risk period begins at arterial 
cannulation and extends beyond cannula removal 
(see Recommendation 18).11 A suspected case is 
termed a threatened limb, underscoring the need 
for urgent evaluation,8 and all limbs with LBAA 
should be considered at risk.

ADLI PATHOGENESIS. Limb perfusion distal to LBAA 
reflects an interplay of 5 domains:

1. Arterial flow: Delivery depends on adequate 
cardiac output and the condition of the ar
teries; flow can be reduced by extrinsic 
compression, large-bore cannulas, thrombus, 
small or diseased vessels, access-related 
complications (eg, dissection flaps), and 

low-flow states that promote cannula- 
associated thrombosis.12,13

2. Microvascular perfusion: Effective capillary 
autoregulation is disrupted by shock, sepsis, 
high-dose vasopressors, and microemboli 
originating from the cannula or vessel wall.14,15

3. Interstitial pressure: Rising compartment 
pressures impede microvascular flow and 
tissue perfusion,16 most commonly in the 
calf but occasionally in the thigh.

4. Elevated venous pressures or insufficiency: 
Venous outflow obstruction (especially with 
concurrent large-bore venous access) can 
reduce the arteriovenous gradient, foster 
edema, raise interstitial pressure, and limit 
perfusion; poor lymphatic clearance further 
worsens fluid accumulation.17

TABLE 1 Patient-Related Factors Contributing to ADLI

Factor Contribution to ADLI

Peripheral artery disease Baseline arterial inflow is reduced, increasing vulnerability to further flow 
compromise from large-bore cannulas.3,6,20

Female sex Females may have smaller vessel diameters, potentially increasing degree of flow 
obstruction relative to cannula size.3,21,22

Poorly controlled type 2 diabetes Associated with peripheral artery disease and microvascular disease, both risk 
factors for ADLI.23

Obesity, BMI ≥30 kg/m2 Greater tissue mass and metabolic demand may increase supply-demand 
mismatch24; vascular access and DPC placement are often more challenging.

BMI <18.5 kg/m2 Associated with smaller vessels and limited collateral flow.25

Anemia Reduced oxygen-carrying capacity can worsen ischemia under low-flow 
settings.26

High venous or right-sided 
pressures

Impede venous outflow, reducing the perfusion gradient.17

Prior vascular procedures or 
radiation

May distort vascular anatomy or impair collateral flow.27

Raynaud phenomenon Vasospastic tendency may predispose to arterial spasm after cannulation.28

Age Advanced age correlates with higher vascular disease prevalence.29

Race and ethnicity African American and Hispanic ethnicity may confer higher risk.30

ADLI, acute distal limb ischemia; BMI, body mass index; DPC, distal perfusion cannula.

TABLE 2 Procedural Factors Contributing to ADLI

Factor Contribution to ADLI

Large cannula size relative 
to vessel diameter and BSA

Larger cannulas cause greater mechanical obstruction, especially in smaller vessels; 
considering the BSA-cannula size ratio may help prevent injury.13,31,32

Access site Cannulation near or across bifurcations (eg, profunda femoris origin) increases 
complication risk.32-34

Technical difficulty of insertion Multiple punctures raise risk of vessel injury, dissection, and thrombosis.3,35 Posterior 
wall puncture should be avoided.36

Arterial spasm Mechanical irritation from the cannula or vasoactive medications can trigger spasm, 
reducing distal flow.37

Thrombosis or embolization Thrombus formation around the cannula sheath and plaque dislodgement can cause 
acute limb ischemia. Macroemboli and microemboli are potential complications.3

ADLI, acute distal limb ischemia; BSA, body surface area.
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5. Tissue metabolism: When oxygen demand 
exceeds delivery; for example, sepsis can 
increase oxygen requirements.18

In summary, ADLI etiology in critical illness is 
multifactorial, reflecting the interaction of pa
tient, procedural, and clinical variables. A system- 
level view of perfusion, metabolism, and fluid 
clearance helps estimate risk.

Statement 2: ADLI is a medical emergency.
ADLI is a limb-threatening and potentially life- 

threatening medical emergency that requires 
urgent, systematic, and multidisciplinary man
agement. ADLI commonly arises after the insertion 
of large-bore femoral arterial cannulas for MCS or 
other interventions. Thus, the presence of a large 
cannula in the femoral artery in itself poses a 
baseline risk for ADLI.3,14,19

Statement 3: ADLI can occur in any patient 
due to various physiologic insults and risk fac
tors, and understanding these processes is 
crucial for managing ischemia and reperfusion 
injury. Limb ischemia risk persists throughout 
the duration of large-bore arterial cannulation 
and during the subsequent removal period.

Regarding patient-, procedure-, and clinical 
context–related risk factors contributing to ADLI 
(Tables 1,20-30 2,31-37 and 3,38-42 respectively), in
dividuals at higher risk of ADLI after LBAA require 
needs-based surveillance and targeted preventive 
measures. Nevertheless, any femoral large-bore 
cannula confers baseline risk, so universal preven
tion and monitoring are essential, with heightened 
vigilance when risk factors are present.43

Risk scores can aid triage and monitoring but 
vary in purpose and validation. The Cannula- 
Associated Limb Ischemia Severity Score, derived 

from femoral venoarterial ECMO, estimates risk 
and the need for distal perfusion cannula place
ment during large-bore access.44 The Rutherford 
acute limb ischemia classification stages limbs as 
viable, threatened, or irreversible. Although it is 
not an incident risk score, it guides urgency and 
helps predict outcomes once ADLI occurs.5,45,46

On the basis of these overarching principles, 
the panel developed 18 implementation-focused 
recommendations.

RECOMMENDATIONS

Recommendation 1: The prevention, diagnosis, 
and treatment of ADLI should be managed by a 
multidisciplinary team supported by a codevel
oped algorithm.

To ensure a rapid, effective, and reliable response 
to this medical emergency, developing and imple
menting an institution-based ADLI prevention, 
diagnosis, and management algorithm is recom
mended. This algorithm should include a standard
ized framework to enable early recognition of ADLI 
and trigger prompt, effective management strate
gies aimed at improving patient outcomes.3,19,30

Recommendation 2: Perform a baseline clin
ical assessment with clear documentation before 
insertion of a large-bore catheter.

Identifying patient-, procedure-, and clinical 
context–related risk factors requires a thorough 
baseline clinical assessment with clear docu
mentation to ensure effective continuity of sub
sequent care.3,47

Recommendation 3: Before the procedure, 
assess vascular anatomy to establish an 
anatomic baseline and inform selection of the 
optimal access site.

TABLE 3 Clinical Factors Contributing to ADLI

Factor Contribution to ADLI

Shock states Hypoperfusion in shock can independently compromise limb perfusion.9,38

Microvascular dysfunction and high-dose vasopressors can further elevate ADLI 
risk.38

High-dose vasopressors Maintain systemic blood pressure but can cause peripheral vasoconstriction, 
potentially worsening ischemia.9,38

Anticoagulation or 
antiplatelet therapy

Prevents thrombosis but raises bleeding risk at the access site, potentially 
necessitating interventions that impair distal flow.39,40

Compartment syndrome Elevated tissue pressure can impair microvascular perfusion, especially in patients 
with large muscle burden; reperfusion-related edema can exacerbate injury.19,41

Reperfusion injury after 
device removal

Limb reperfusion can trigger oxidative stress, edema, inflammatory cell influx, and 
microvascular damage, increasing risk of compartment syndrome, irreversible 
tissue damage, amputation, and systemic complications.19,42 Vigilant monitoring 
for 2-12 hours after removal is critical to detecting delayed compartment 
syndrome.

ADLI, acute distal limb ischemia.
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Preprocedural anatomic assessment and plan
ning may encompass the following techniques:

• Review of previous imaging: Before LBAA, any 
available vascular imaging (eg, computed 
tomographic angiography, magnetic reso
nance angiography, prior noninvasive arterial 
studies) should be reviewed to assess vessel 
size, anatomy, presence of plaques or calcifi
cations, and collateral flow.

• Vascular ultrasound assessment: When 
possible, a preprocedural ultrasound assess
ment of the femoral artery should be performed 
to measure vessel diameter, evaluate patency, 
and identify any thrombus or significant 
atherosclerotic disease. Ultrasonography can 
also aid in identifying the optimal puncture site, 
ideally in the common femoral artery (CFA) 
above the bifurcation of the superficial femoral 
artery and profunda femoris artery (PFA).47

• Ankle-brachial index (ABI): Even in emer
gency situations, consider obtaining an ABI 
before insertion to provide a baseline assess
ment of peripheral perfusion.30

Recommendation 4: Carefully consider can
nula size and location to achieve the desired 
level of support.

Cannula size selection should prioritize the 
smallest arterial cannula capable of achieving the 
intended level of circulatory support while mini
mizing distal flow obstruction. When feasible, CFA 
caliber and disease burden should be assessed pre
procedurally, using ultrasound or available cross- 
sectional imaging. Cannula oversizing should be 
avoided in borderline vessels, particularly in patients 
with peripheral artery disease, smaller body size, or 
limited collateral circulation, because cannula-to- 
vessel mismatch is a major contributor to distal 
hypoperfusion. Escalation to larger cannulas should 
be treated as a dynamic increase in ADLI risk, 
prompting heightened surveillance and consider
ation of prophylactic distal perfusion strategies. 
Institutional protocols should incorporate a stan
dardized approach to cannula selection that in
tegrates vessel diameter, anticipated flow 
requirements, and device-specific performance tar
gets. Careful consideration of the cannula size and 
the risk of complications is essential. Patient body 
size, vessel diameter, and downstream tissue meta
bolic burden are all important factors to consider 
when selecting a cannula size and access site.14

Recommendation 5: Adhere to published stan
dards of care when performing LBAA.19,43,47-49

Optimal access techniques depend on operator 
expertise and training, the use of relevant bedside 

imaging techniques (eg, ultrasonography), and 
careful selection of the cannulation site.

• Operator expertise and training: The most 
skilled operator available should perform 
ultrasound-guided access. Formal training in 
wire and cannulation techniques is essential 
for all individuals performing these proced
ures to ensure standardization of procedural 
conduct.19,50

• Ultrasound-guided access: Routine use of ul
trasound guidance for all LBAA is strongly 
encouraged. Ultrasonography improves the 
accuracy of vessel puncture, reduces the 
number of attempts, and minimizes the risk 
of posterior wall puncture and other me
chanical complications.51,52

• Optimal puncture site selection: Puncture of 
the anterior wall of the CFA should avoid the 
femoral bifurcation to minimize the risk of 
occluding or injuring the PFA, a critical source 
of collateral flow.53,54 Care should also be 
taken to avoid puncture above the inguinal 
ligament, using the top of the femoral head 
as a standard landmark. When puncture is 
performed in a fluoroscopy suite, an image 
of the micropuncture needle should be 
evaluated and stored for future reference.

• Vasodilators (eg, intraarterial nitroglycerin, 
verapamil) may be considered during 
insertion in high-risk or vasospastic 
patients.55,56

Recommendation 6: When possible, avoid 
performing LBAA in the same limb as a large- 
bore venous access site.

Avoid ipsilateral cannulation because large- 
bore arterial and venous access in the same limb 
can compromise arterial inflow, venous outflow, 
and overall limb perfusion. Additionally, large- 
bore arterial cannulation should be avoided in a 
limb with a dialysis catheter because dialysis ac
cess alters flow and makes patients prone to 
thrombosis.57-59 Moreover, dialysis catheters are 
generally easier to relocate, with fewer vascular 
consequences.59

Recommendation 7: Implement immediate 
and continuous monitoring throughout LBAA, 
from insertion to removal, to ensure early iden
tification and timely management of ADLI.

Early detection of ADLI is critical. To ensure 
the best patient outcomes, any concerning signs 
should be relayed immediately to the treating 
physician to determine whether escalation is 
warranted.58 Obtain and document a baseline 
limb examination before LBAA, including the 5 Ps 

Ann Thorac Surg 

2026;■:■-■

INVITED EXPERT REVIEW SAID ET AL 

ADLI AFTER LARGE-BORE ARTERIAL ACCESS

5 



(pain, pulses, pallor, paresthesia, and paralysis), to 
enable reliable comparison if ADLI is suspected.19

Maintain a high index of suspicion for 
compartment syndrome, particularly in patients 
with large muscle mass or marked swelling. 
Disproportionate pain, tense compartments, and 
pain with passive stretch are key red flags.41

Support serial clinical examinations with objective 
measures such as Doppler ultrasonography for 
distal pulses and flow, and serial ABI to monitor 
perfusion in patients without known peripheral 
artery disease, noting that ABI is less reliable 
immediately after the procedure and in patients 
with significant edema.19 When available, 
continuous methods such as near-infrared spec
troscopy (NIRS) can aid early trend detection. 
Ensure that the baseline examination and expec
tations are communicated to the nursing and resi
dent teams, with escalation criteria established at 
the time of LBAA insertion.

Recommendation 8: Conduct a neurovascular 
examination at least hourly after insertion.

A thorough neurovascular examination of the 
affected limb should be performed and docu
mented before LBAA begins and at least once 
per hour after insertion. More frequent assess
ments (eg, every 15-30 minutes initially) are 
warranted in the early postprocedural period or 
in patients with any signs or symptoms of 
concern. The initial assessment should specif
ically evaluate for the 5 Ps, and any new or 
worsening neurologic abnormality (eg, pares
thesia, weakness) should prompt immediate 
reassessment.14

Recommendation 9: Monitoring with nonin
vasive tissue oximetry should be considered 
when a large-bore access catheter is inserted.

Monitoring with NIRS should be strongly 
considered in all patients with LBAA in situ. NIRS 
provides continuous, real-time assessment of 
regional tissue oxygen saturation in skeletal 
muscle. Although absolute NIRS values can vary, 
sustained changes (>4 minutes) are more clini
cally significant. Trends in NIRS values should be 
closely monitored,60-62 and any of the following 
findings should raise concern: a sustained abso
lute NIRS value <50%, a relative decrease of 
>15% from baseline, or a difference from the 
contralateral limb of >20%. This modality may be 
particularly important in nonawake or altered 
patients.

Recommendation 10: Sole reliance on labora
tory markers to exclude ADLI should be avoided.

Diagnosis and staging of ADLI should be based 
on clinical assessment. Serum lactate, creatine 

kinase, and myoglobin levels are nonspecific and 
typically rise after significant tissue injury. 
Normal values must not delay evaluation or 
treatment.19,63

Recommendation 11: Administer the in
stitution’s standard anticoagulation protocol to 
minimize thromboembolic events.

Institutional standards of care for anti
coagulation should be followed to minimize the risk 
of thrombus formation around the cannula. In pa
tients already receiving antiplatelet or anticoagu
lant medications, a careful risk-benefit assessment 
should be performed to balance the need for anti
coagulation for the primary intervention against 
the potential for bleeding complications at the ac
cess site.3,60

DISTAL PERFUSION CANNULA. Placing a distal perfu
sion cannula (DPC) (Figure64) is a preventative 
and therapeutic strategy to mitigate ADLI risk in 
patients undergoing LBAA, particularly when 
flow is expected to be significantly impeded or 
ischemic signs develop. If needed, DPCs should 
be inserted near the LBAA site to facilitate 
vascular cutdown and embolectomy. The distal tip 
should be positioned as far distally as possible 
within the superficial femoral artery to maximize 
lower extremity perfusion and reduce risk to the 
PFA. DPC size should be selected on the basis of 
the downstream tissue mass requiring perfusion 
rather than vessel size, with catheter length 
adjusted for patients with obesity or large, 
muscular limbs. A functioning DPC does not 
eliminate ischemia risk because thrombosis and 
flow stagnation can still occur.14,61

Recommendation 12: In patients supported by 
a centrifugal pump (eg, patients on ECMO), the 
DPC should be placed at the time of large-bore 
femoral arterial access.

In patients connected to an external centrifugal 
pump (eg, CentriMag [Abbott], TandemHeart 
[LivaNova]) through LBAA, a DPC should be 
placed prophylactically at the time of initial ac
cess. The centrifugal pump can significantly 
reduce distal flow, making DPC placement vital 
for maintaining adequate perfusion to the lower 
extremity.60,61

Recommendation 13: Confirm and monitor 
DPC flow using an inline flowmeter at least 
hourly, aiming for a target flow of >100 mL/min.

DPC flow should be confirmed immediately 
after placement and then monitored at least 
hourly, targeting a flow rate of >100 mL/ 
min.60,61,65 The catheter should be inspected for 
kinks, air, and thrombus and should be 
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repositioned or upsized as needed. Flow rates 
below the threshold without clinical changes or 
signs should be monitored more frequently.

Recommendation 14: Even with a functioning 
DPC, ADLI may still occur, necessitating 
continued comprehensive monitoring.

The presence of a functioning DPC does not 
preclude the development of ADLI. Flow stasis 
can occur in the segment of the native artery 
between the LBAA cannula and the DPC inflow, 
potentially leading to thrombus formation and 
distal embolization. Therefore, even with a DPC 
in place, vigilant monitoring for signs of ADLI 
remains essential.14,61

Recommendation 15: Timely intervention in 
patients who develop ADLI is critical. This 
intervention includes emergency consultation 
with a vascular surgeon, concurrent consider
ation of cannula removal, repositioning to an 
alternative site, and possible transfer to a ter
tiary center via an established hub-and-spoke 
model.3,19

ADLI should be recognized and treated as a 
medical emergency.19 A structured approach to 
the management of suspected or confirmed 
ADLI is essential to optimize limb salvage. 
Institutions should have clearly defined ADLI 
protocols that outline steps for evaluation, 
management, and escalation, including criteria 
for transfer to a center with more specialized 
vascular expertise.3 Immediate consultation with 
vascular surgery is essential once ADLI is 
suspected (Table 4). Early involvement of 
vascular surgery expertise is critical for timely 
diagnosis and improves the likelihood of limb 
salvage.3,19 A surgical intervention such as 
embolectomy, thrombectomy, or fasciotomy 
may be required promptly to restore limb 
perfusion and prevent irreversible tissue damage.19

Interventional cardiology, interventional 
radiology, and cardiovascular surgery should be 
consulted as clinically indicated. Depending on 
the clinical scenario, and after discussion with 
the proceduralist, the cannula may be partially 
withdrawn, removed, or repositioned to optimize 
flow.58,60 However, as noted previously, removing 
the cannula in these cases can lead to early 
or delayed compartment syndrome and/or 
embolization. Medical management may improve 
tissue perfusion and includes minimizing 
vasopressor use, administering vasodilators, and 
augmenting oxygen delivery to the limb.58 In 
patients with suspected or observed arterial 
spasm, particularly during cannulation or when 
receiving high doses of vasopressors, administering 

TABLE 4 Criteria for Vascular Surgery Consultationa

Category Criteria Consultation Approach

Emergency • Acute change in pulse 
examination accompanied by 
clinical symptoms

• Mottling, pallor, or marked limb 
coolness

• New acute pain or neurologic 
change in an awake patient

• Calf tightness or swelling 
suggesting compartment 
syndrome

Immediate consultation; do 
not delay for imaging

Urgent • Loss or downgrade of pulse 
examination (eg, palpable pulse to 
Doppler-only) without overt 
ischemia

• ≥20% decrease in near-infrared 
spectroscopy or drop in ankle- 
brachial index

• Mild numbness on dorsal foot

Combined consultation with 
directed imaging 
(computed tomographic 
angiography or arterial 
duplex)

aData derived from references 19, 30, and 60.

FIGURE A distal perfusion cannula. The arrows indicate the direc
tion of the blood flow. Adapted from Lichaa.64
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a systemic or targeted vasodilator such as 
intraarterial nitroglycerin or verapamil can be 
considered.

Transfer to a tertiary center with vascular sur
gery capabilities through an established hub-and- 
spoke system should be considered, particularly if 
local resources are insufficient to manage ADLI 
effectively.60 It is also important to acknowledge 
the practical challenges of patient transfer in 
community hospital settings. When immediate 
transfer is not feasible, continued aggressive 
management within local capabilities is 
warranted, including close monitoring and 
consultation with local vascular surgery when 
available. If transfer to an accepting hub facility 
cannot be secured, consideration should be 
given to limiting services to align with available 
expertise.3

Recommendation 16: In patients with inade
quate distal limb perfusion, therapeutic in
terventions to augment oxygen delivery should 
be implemented.

Strategies to increase systemic cardiac output, 
and thus arterial inflow to the limb, may be 
considered in consultation with the critical care 
team.58 In anemic patients, optimizing oxygen- 
carrying capacity by raising the transfusion 
threshold may be considered, weighing the risks 
and benefits of transfusion.60

Recommendation 17: Patients with inadequate 
distal limb perfusion without an existing DPC 
but with a centrifugal pump require timely 
placement of a DPC.60,61

Recommendation 18: Removing an LBAA de
vice does not eliminate the risk of subsequent or 
worsening ADLI, particularly in patients without 
a DPC, due to reperfusion injury, thrombus 
mobilization, or progression of compartment 
syndrome.19,39

Decannulation strategy should be standardized 
in institutional protocols and should account for 
access technique, device type, anticoagulation 
status, and local surgical and endovascular capa
bilities. When suture-mediated closure devices 
(eg, Perclose [Abbott]) are predeployed at the 
time of initial access, removal may be facilitated 
by percutaneous closure; however, clinicians 
should remain vigilant for thrombosis, emboli
zation, or arterial stenosis at the access site.66 In 
patients in whom preclosure was not performed, 
removal planning should include consideration 
of percutaneous closure, manual compression, 
or surgical cutdown, depending on cannula size, 
vessel anatomy, bleeding risk, and operator 
expertise. If percutaneous postclosure is 

attempted after a large-bore arterial device is 
removed, immediate availability of surgical 
expertise capable of performing operative cut
down and arterial repair is essential. Failed 
suture-mediated closure, device malfunction, 
arterial tear, occlusion, dissection, or uncon
trolled bleeding can rapidly result in limb 
ischemia or hemodynamic instability. Centers 
should therefore ensure that removal of large- 
bore arterial cannulas, particularly those ≥14F to 
16F or in patients with calcified or diseased ves
sels, is performed in an environment where con
version to open repair can be done without delay. 
This includes predefined escalation pathways, 
operating room access when indicated, and clear 
communication between interventional and sur
gical teams before decannulation. Regardless of 
closure technique, patients remain at risk for 
delayed ischemia, thrombus mobilization, reper
fusion injury, and compartment syndrome after 
decannulation, underscoring the importance of 
continued neurovascular monitoring in the im
mediate postremoval period.

COMMENT

MISSION AND SCOPE. The goal of this consensus 
effort was to establish a practical, unified frame
work to prevent, detect, and manage ADLI after 
LBAA across hospital settings. This statement 
aims to standardize terminology, surveillance, 
objective triggers, anticoagulation pathways, de
vice safeguards, and rapid escalation to shorten 
recognition-to-reperfusion time and improve limb 
salvage. The framework addresses minimum, 
auditable, simple, and scalable standards; defines 
core competencies, checklists, and transfer 
criteria; and proposes quality metrics to reduce 
variation and accelerate evidence generation.

IMPLEMENTATION GAPS THIS FRAMEWORK ADDRESSES. This 
consensus was developed in response to several 
recurring gaps observed across centers. These 
include inconsistent use of ultrasonography for 
common femoral access despite published evi
dence supporting improved safety, and delayed 
recognition-to-action driven by the absence of 
structured escalation pathways and limited 
access to vascular surgery and advanced 
imaging in some settings. Objective monitoring 
remains inconsistent, particularly regarding 
NIRS availability and interpretation; this 
framework emphasizes that management 
should rely on sustained trends and interlimb 
differences rather than isolated values. Device- 
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related workflow issues also contribute to 
preventable harm, including inconsistent 
documentation and monitoring of DPC flow and 
the recognition that stasis between the cannula 
and distal perfusion cannula inflow can still 
promote thrombosis. Finally, anticoagulation 
strategies often require difficult trade-offs 
between thrombosis prevention and access- 
site bleeding, and this framework reinforces 
the need for institutional protocols that 
support both hemostasis and distal perfusion. 
These challenges are magnified in community 
settings, where transfer barriers and limited 
specialty availability make predefined hub- 
and-spoke escalation criteria particularly 
important.

EVIDENCE LIMITATIONS. The evidence base informing 
ADLI prevention and management remains limited 
because much of the literature is derived from 
single-center experiences, retrospective analyses, 
and device-specific reports. As a result, the 
strength of evidence supporting individual 
recommendations varies, particularly for 
prophylactic distal perfusion strategies and 
monitoring thresholds. The recommendations in 
this document should therefore be interpreted as 
consensus-based minimum safety standards 
grounded in pathophysiologic rationale and 
multidisciplinary clinical experience, while 
recognizing the need for higher-quality multicenter 
studies to refine and validate these practices.

STRENGTHS AND WEAKNESSES OF THE STUDY. This 
consensus was developed by a multidisciplinary 
team of surgeons, critical care specialists, an
esthesiologists, and cardiologists. Strengths 
include a rigorous, literature-based process with 
iterative expert review and refinement. 
Limitations include the relatively small panel 
size and the absence of patient or public 
involvement, reflecting the technical complexity 
of the topic.

UNANSWERED QUESTIONS AND FUTURE RESEARCH. Despite 
growing awareness of ADLI, substantial knowl
edge gaps remain. Priorities for future investi
gation include developing validated risk 
prediction tools, defining optimal thresholds and 
workflows for continuous monitoring technolo
gies such as tissue oximetry, and clarifying the 
pathophysiology of ischemia and reperfusion 
injury across different clinical phenotypes and 
device contexts. Additional work is needed to 
identify strategies that improve microvascular 
perfusion or reduce reperfusion injury, including 

evaluation of early biomarkers for subclinical 
ischemia. Future studies should also focus on 
optimizing cannula sizing, techniques for 
placing DPCs, and determining which institu
tional escalation pathways most reliably 
improve limb salvage and survival.

CONCLUSION. ADLI is a limb- and life-threatening 
complication of large-bore femoral arterial 
access that necessitates prompt, coordinated 
management. Prevention hinges on meticulous 
preprocedural assessment, ultrasound-guided 
access by experienced operators, adherence to 
anticoagulation and hemostasis best practices, 
and judicious use of prophylactic distal 
perfusion cannulas, particularly in patients 
requiring MCS. Early detection is key, requiring 
frequent bedside examinations and, where 
available, objective monitoring such as tissue 
oximetry. A structured response algorithm 
should be activated immediately, incorporating 
vascular surgery consultation, appropriate 
interventions, and timely transfer to a specialty 
center when needed. ADLI should be treated 
as a limb-threatening emergency requiring 
multidisciplinary collaboration to maximize limb 
salvage and improve outcomes.
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