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the sudden onset or acute deterioration of clinical symptoms of lower limb ischemia 
within the last 14 days

Norgren LJ Vasc Surg. 2007;45:S5-S67.

Acute limb ischemia

6P: Pain, Pallor, Paralysis, Pulseless, Paresthesia, Poikilothermia
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Embolism 46%

Thrombus due to LEAD 24%

Complex morphology 20%

Stent or Graft 10%

Howard DP. Circulation 2015; 132: 1805-1815. 

Creager MA. N Engl J Med. 2012;366(23):2198-2206.

Stage Description and Prognosis Findings Doppler Signal

Sensory Loss Muscle 
Weakness

Arterial Venous

I Limb viable, not immediately threatened None None Audible Audible

II Limb threatened

IIa Marginally threatened, salvageable of 
promptly treated

Minimal (toes) or none None Often 
inaudible

Audible

IIb Immediately threatened, salvageable with 
immediate revascularization

More than toes, associated 
with pain at rest

Mild or moderate Usually 
inaudible

Audible

III Limb irreversibly damaged, major tissue loss or 
permanent nerve damage inevitable

Profound, anesthetic Profound, 
paralysis (rigor)

Inaudible Inaudible

Mortality 10-40%/1yr
Amputation 12-50%/1yr

D.T. Baril. J Vasc Surg 2014;60:669-77



Ouriel K, Veith FJ, Sasahara AA. Thrombolysis or Peripheral Arterial 
Surgery (TOPAS) Investigators. N Engl J Med. 1998;338(16):1105-1111. 

79.7% recanalization
67.9% complete dissolution of thrombus

Urokinase (CDT -48hrs) n=272 
vs Vascular surgery n=272

TOPAS registry, RCT

UK 4,000IU/min -4hr, 2,000IU/min 4hr- max 48hr
Mean 3.5±0.11 million IU (24.4±0.86 hours)

AFS/6, 12M: 71.8, 65.0% vs 74.8%, 69.9%

Major bleeding 12.5% vs 5.5% (p=0.005)

Urokinase reduced the need for surgical procedures 

with no significantly increased risk of AFS.

Background
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Background

ALI has had a 30-day mortality rate of 23-29%.

Mortality, limb amputation, or recurrent ischemia had 

no significant differences with EVT vs SR from recent studies and meta-analysis.

Ann Surg. 1994;220:251-266
Ouriel K. J Vasc Surg 1994;19:1021-30

Ouriel K. NEJM 1998;338:1105-1111

Alonso-Coello P. Chest. 2012;141:e669S-e690S
Enezata TH. Cardiovasc Diagn Ther. 2017;7:264-271



Guideline on the management of ALI

Björck M. Eur J Vasc Endovasc Surg. 2020;59(2):173-218. JCS/JSVS 2022 Guideline on the Management of Peripheral Arterial Disease
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ALI Which sheath, 6-8Fr, to use 
depends on the amount of thrombus.

AI-FP: 6-8FrGC, Aspiration Cathe, stent

BKA: 6FrGC, Aspiration Cathe, stent
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Background

1-year limb outcomes and mortality, n=70  from Edo registry, 2011-2013

M. Higashitani. CVIT2021;36:226-236

Predictors of all-cause death:

Higher age, female, CKD, lower Alb, Higher CRP

39%, 43%, and 19% underwent EVT, surgery, and hybrid thrombectomy, 
respectively, in primary revascularization strategy. Limb ischemia was 
categorized into four classes at initial evaluation: SVS/ISCVS class I (19%), IIa
(51%), IIb (30%), and class III ( 0%).

The 1-year rates
All-cause death 29%, Major amp. 6%, MALE 40%

Small number, non-current devices and techniques.



Background
1-year clinical outcomes and prognostic factors, n=185  from RESCUE ALI study including 

surgical, endovascular, and hybrid revascularization, 2015-2021
Tan M. Circ J. 2024;88(3):331-338.

1Y AFS 69.2%
1Y Survival 75%

Rutherford category IIb and III ischemia, supra- to infrapopliteal lesions, and technical failures 
were identified as independent risk factors for 1-year AFS. 
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Background

In-Hospital outcomes after EVT from J-EVT registry, 2015-2018

T. Tsujimura. JAT 202128:1145-1152

In-hospital complications of risk factors:

Bedridden, History of CAD, Suprapopliteal lesions

Patients with ALI were older and had a higher prevalence of female 
sex, impaired mobility, and history of cerebrovascular disease,

The current study demonstrated that ALI patients with significant 
comorbidities show a higher proportion of in-hospital 
complications after EVT.

In-hospital complications:
ALI 6.1% vs Chronic symptomatic PAD 2.0% (p<.001)



Iida O. J Atheroscler Thromb. 2020;27(6):516-523.

Even in the AI field, the 12-month 

restenosis rate in high-volume centers 

was superior to low-volume centers.

Background



✓Given that ALI has a worse prognosis than chronic LEAD, the clinical 
outcomes of EVT for ALI may be influenced by a hospital’s procedural 
volume. 

✓However, whether hospital volume influences EVT outcomes in ALI 
remains unclear. 

✓This study aimed to determine the effect of hospital volume on 
procedural outcomes in patients with ALI. Identifying this association may 
improve the outcomes of patients with ALI when care is provided 
regionally in high-volume hospitals. 

Background
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Method
Impact of hospital volume on procedural

ALI 3437 at 464 hospitals, 2017-2022

Primary outcome: Procedural failure 
failure to achieve the success criteria of less than 30% residual stenosis 
and the absence of a flow-limiting dissection

Secondary outcome: Perioperative complications 
major bleeding, emergency surgery, distal embolism, vessel rupture, 
acute occlusion, contrast nephropathy

Propensity score matching was adopted. 
(sex, age, mobility, smoking, hypertension, dyslipidemia, diabetes mellitus, chronic renal 
failure, dialysis dependence, coronary artery disease, cerebrovascular disease, chronic 
obstructive pulmonary disease, aortoiliac revascularization, femoropopliteal 
revascularization, and infrapopliteal revascularization) 

For sensitivity analysis, the association between hospital volume and perioperative 
outcomes was analyzed using the generalized propensity score (GPS) method.

Low-volume (≤53) vs non-low-volume (≥54)



Variable Overall population (before matching) Matched population

Overall

Cases at low-

volume 

hospitals

Cases at non-

low-volume 

hospitals

Standardized 

difference (%)

P value

Cases at low-

volume 

hospitals

Cases at non-

low-volume 

hospitals

Standardized 

difference (%)

(n=3437) (n=854) (n=2583) (n=854) (n=854)

Male sex 1997 (58.1%) 488 (57.1%) 1509 (58.4%) 2.6 0.54 488 (57.1%) 483 (56.6%) 1.2

Age (years) 77 ± 12 78 ± 12 77 ± 12 1.2 0.76 78 ± 12 77 ± 12 2.6

Non-ambulatory 1594 (46.4%) 407 (47.7%) 1187 (46.0%) 3.4 0.41 407 (47.7%) 405 (47.4%) 0.5

Smoking 864 (25.1%) 204 (23.9%) 660 (25.6%) 3.9 0.35 204 (23.9%) 198 (23.2%) 1.7

Hypertension 2329 (67.8%) 554 (64.9%) 1775 (68.7%) 8.2 0.041 554 (64.9%) 566 (66.3%) 3.0

Dyslipidemia 1293 (37.6%) 310 (36.3%) 983 (38.1%) 3.6 0.38 310 (36.3%) 310 (36.3%) 0.0

Diabetes mellitus 1203 (35.0%) 287 (33.6%) 916 (35.5%) 3.9 0.34 287 (33.6%) 287 (33.6%) 0.0

Chronic renal failure 1286 (37.4%) 257 (30.1%) 1029 (39.8%) 20.5 <0.001 257 (30.1%) 253 (29.6%) 1.0

Dialysis dependence 485 (14.1%) 88 (10.3%) 397 (15.4%) 15.2 <0.001 88 (10.3%) 87 (10.2%) 0.4

Coronary artery disease 784 (22.8%) 182 (21.3%) 602 (23.3%) 4.8 0.25 182 (21.3%) 169 (19.8%) 3.8

Cerebrovascular disease 557 (16.2%) 143 (16.7%) 414 (16.0%) 1.9 0.66 143 (16.7%) 124 (14.5%) 6.1

COPD 196 (5.7%) 41 (4.8%) 155 (6.0%) 5.3 0.22 41 (4.8%) 45 (5.3%) 2.1

Aortoiliac revascularization 804 (23.4%) 200 (23.4%) 604 (23.4%) 0.1 >0.99 200 (23.4%) 213 (24.9%) 3.6

Femoropopliteal revascularization 2448 (71.2%) 591 (69.2%) 1857 (71.9%) 5.9 0.14 591 (69.2%) 597 (69.9%) 1.5

Infrapopliteal revascularization 1599 (46.5%) 337 (39.5%) 1262 (48.9%) 19.0 <0.001 337 (39.5%) 322 (37.7%) 3.6



Cases at low-

volume hospitals

Cases at non-

low-volume 

hospitals

P value

(n = 854) (n = 854)

Procedural failure 100 (11.7%) 68 (8.0%) P=0.008

Perioperative complication 56 (6.6%) 46 (5.4%) P=0.35

Major bleeding 16 (1.9%) 11 (1.3%) P=0.44

Emergency surgery 6 (0.7%) 2 (0.2%) P=0.29

Distal embolism 15 (1.8%) 10 (1.2%) P=0.40

Vessel rupture 0 (0.0%) 5 (0.6%) P>0.99

Acute occlusion 0 (0.0%) 0 (0.0%) P>0.99

Contrast nephropathy 1 (0.1%) 2 (0.2%) P>0.99

Perioperative death 14 (1.6%) 12 (1.4%) P=0.84

Procedural failure 
Low-volume (≤53) non-low-volume (≥54)  
11.7% vs. 8.0%, p = 0.008 

Preoperative complication
6.6% vs. 5.4%, p = 0.35

Clinical outcomes



1st quartile 

(53 cases/year)

Median

(97 cases/year)

3rd quartile

(198 case/year)

Procedural failure

Estimate 10.3% (8.6–12.1%) 8.1% (6.7–9.6%) 7.3% (5.8–9.3%)

Odds ratio

vs. 1st quartile (Reference) 0.78 (0.63–0.97) (P=0.022) 0.69 (0.51–0.95) (P=0.021)

vs. median 1.28 (1.04–1.59) (P=0.022) (Reference) 0.89 (0.68–1.18) (P=0.42)

vs. 3rd quartile 1.44 (1.06–1.96) (P=0.021) 1.12 (0.85–1.48) (P=0.42) (Reference)

Perioperative complication

Estimate 6.9% (5.5–8.5%) 5.7% (4.6–7.0%) 6.7% (5.3–8.4%)

Odds ratio

vs. 1st quartile (Reference) 0.83 (0.64–1.08) (P=0.16) 0.97 (0.70–1.34) (P=0.85)

vs. median 1.20 (0.93–1.56) (P=0.16) (Reference) 1.17 (0.88–1.54) (P=0.28)

vs. 3rd quartile 1.03 (0.75–1.43) (P=0.85) 0.86 (0.65–1.13) (P=0.28) (Reference)

Low-volume hospitals had a higher proportion of procedural failures than non-low-volume hospitals, 
whereas the incidence of perioperative complications was not significantly different between the two groups. 

EVT is recommended for ALI treatment, especially for higher severity levels, 
in non-low-volume hospitals than in low-volume hospitals. 



Impression

Limitation
✓ data variables
✓ data definit ion
✓ follow-up data
✓ hospital’s  detailed information

Ho w e ve r ,  wh e n  r e fo r mu la t in g  th e  da t a ,  
i t  i s  n e ce s s a ry  to  th in k  cr i t i ca l ly  a b ou t  ho w pa s t  da t a  s ho u ld  b e  ha n dle d  

o r  ho w  to  a d d  i te m s  th a t  ma y  in cr e a s e  th e  bu rd e n on  d oc to rs .

Data is  l imited,  
therefore,  you need to find the research you can do,  

not  research you want.
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