
ORIGINAL ARTICLE

Endovascular Revascularization in Chronic Limb-Threatening Ischemia  

Revascularización endovascular en isquemia crítica de miembros inferiores
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ABSTRACT

Background: Management of chronic limb-threatening ischemia (CLTI) is based on surgical or endovascular arterial revasculariza-
tion. Over the past two decades, the widespread adoption of endovascular treatments has increased their application in patients 
with CLTI. 
Objective: The aim of this study was to describe the results of infrainguinal endovascular revascularization of patients with CLTI 
due to chronic obstructive arteriopathy.
Methods: We conducted a retrospective analysis of a prospectively followed cohort of 211 patients with CLTI undergoing endovascu-
lar treatment between January 2015 and December 2020. 
Results: Of the total angioplasty procedures performed, 100 were below the knee (47.4%), 63 were above the knee (29.9%) and 48 
were combined (22.7%) procedures.  A total of 167 patients (79.2%) underwent primary balloon angioplasty procedures, and stents 
were placed in 44 (20.8%) cases. Mortality at 30 days was 0.95%. Survival rate at 1.3 and 5 years was 87%, 65% and 51%, respectively. 
Lower limb salvage was 78% at 1 year, 72% at 3 years and 68% at 5 years. At least one surgical or endovascular reintervention was 
required in 65.8% of the patients and 63.7% required at least one readmission. Wound healing was achieved in 121 patients, 118 were 
able to ambulate and 59 had independent ambulatory ability. Only 57 patients (29%) presented ideal results, which means that they 
achieved limb salvage, wound healing, elimination of ischemic pain and the attainment of independent ambulatory ability during 
follow-up. 
Conclusions: Infrainguinal endovascular revascularization in CLTI proved to be safe and achieved favorable salvage rates. However, 
the results include a low rate of full functional recovery due to poor independent ambulatory ability and wound healing and high 
need for reinterventions during follow-up.
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RESUMEN 
Introducción: El tratamiento de la isquemia crítica de miembros inferiores (ICM) se basa en la revascularización arterial quirúrgica 
o endovascular. En las últimas décadas, la generalización y perfeccionamiento de las técnicas endovasculares ha incrementado su 
indicación en pacientes con ICM. 
Objetivo: Describir los resultados de la revascularización endovascular infrainguinal de pacientes con ICM por arteriopatía obstruc-
tiva crónica. 
Material y métodos: Análisis retrospectivo de una cohorte seguida prospectivamente de 211 pacientes con ICM y tratamiento endo-
vascular, entre enero de 2015 y diciembre de 2020. 
Resultados: Se realizaron 100 angioplastias infrapatelares (47,4%), 63 suprapatelares (29,9%) y 48 combinadas (22,7 %). En 167 
casos (79,2 %) se trató de angioplastias primarias con balón, y en 44 (20,8 %) de angioplastias con colocación de stent. La mortalidad 
a los 30 días fue de 0,95 %. La supervivencia fue del 87% al año, 65 % a los 3 años y 51% a los 5 años. El sal¬vataje de miembro infe-
rior fue del 78% al año, 72 % a los 3 y 68 % a los 5 años. El 65,8 % de los pacientes requirió al menos una reintervención quirúrgica 
o endovascular y el 63,7 % una reinternación. Curaron las lesiones tróficas 121 pacientes, 118 deambularon, y 59 en forma indepen-
diente. Solo 57 pacientes (29%) presentaron resultados ideales, es decir salvaron el miembro inferior, curaron las lesiones o lograron 
la desaparición del dolor isquémico y deambularon en forma independiente. 
Conclusiones: La revascularización endovascular infrainguinal en ICM fue segura y presentó buenas tasas de salvataje; sin embargo, 
entre los resultados resaltan una baja tasa de recuperación funcional completa por la escasa deambulación inde¬pendiente; baja tasa 
de curación de lesiones, y elevada necesidad de reintervenciones en el seguimiento. 
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INTRODUCTION
Chronic peripheral artery disease (PAD) is primarily 
due to atherosclerotic obstruction of the arteries of the 
lower limbs. Chronic limb-threatening ischemia (CLTI) 
is the most advanced stage, affecting 11% of patients 
with PAD and is defined as ischemic rest pain and/or 
wounds with tissue loss (ulceration or gangrene) in the 
lower extremities. (1-3) It is associated not only with 
high risk of lower limb loss, impaired functional status 
and adverse effects on quality of life, but also with high 
probability of cardiovascular events such as ischemic 
heart disease or stroke and death. (4,5)

In the absence of arterial revascularization, the an-
nual incidence of major lower extremity amputation 
is 25% with mortality rates of 20-30% at 2 years in 
patients with CLTI. (6,7) The objective of arterial re-
vascularization (either by open bypass surgery or en-
dovascular revascularization with balloon angioplasty 
with or without stent implant) in CLTI is to improve 
distal perfusion of the stenotic area or arterial occlu-
sion to eliminate rest pain and achieve wound heling 
and lower limb salvage and reduce mortality. (8-10)

Over the past two decades, the widespread adop-
tion of endovascular treatments has increased their 
application in patients with CLTI. This is due to ad-
vancements in the technique and the introduction of 
new technologies which have resulted in reduction in 
the morbidity rate. (11-13)

The objective of our study is to report the tradition-
al aspects of treatment, including lower limb salvage, 
morbidity and mortality, wound healing, ambulatory 
status and functional recovery, as well as the need for 
hospitalization and reinterventions. Furthermore, 
the study aims to contribute to the understanding of 
the outcome of patients who underwent endovascular 
treatment for CLTI.

METHODS
We conducted a retrospective analysis of a prospectively fol-
lowed cohort of 211 patients with CLTI due to chronic ob-
structive peripheral artery disease who underwent endovas-
cular treatment by percutaneous balloon angioplasty, with 
or without stenting, between January 1, 2015, and Decem-
ber 31, 2020. Patients with a diagnosis of arterial injuries, 
aneurysmal disease, and acute lower limb ischemia were 
excluded.

The information was obtained from the database of the 
Operating Room Department of our hospital and from the 
medical records. Follow-up information was retrieved from 
the most recent assessment of patients who were still alive 
and who had visited the outpatient clinic or by contacting 
the patients and/or their families by telephone.  Seven pa-
tients (3.3%) were lost to follow-up.

Demographic variables, cardiovascular risk factors, 
length of hospital stay, site of endovascular treatment, 
stent placement, lower limb salvage, complications, rein-
terventions, hospital readmission, intraoperative mortal-
ity, in-hospital and 30-day mortality, and overall survival 
were analyzed. The postoperative functional recovery was 
also evaluated based on the ability to walk independently or 
with assistance, as well as wound healing or elimination of 
ischemic pain.

All the patients underwent angiography and the revas-
cularization procedures were classified as above and below-
the-knee angioplasties, depending on whether the interven-
tion was performed above or below the joint line of the knee. 
Combined angioplasty was considered when revasculariza-
tion was performed above and below the knee.

All the statistical calculations were performed using 
STATA and RStudio software packages. Qualitative vari-
ables are presented as frequency and percentage and quan-
titative variables are expressed as mean and standard devia-
tion or median and interquartile range (IQR). Survival was 
analyzed with Kaplan-Meier actuarial curves. Univariate 
and multivariate analyses were performed to define inde-
pendent predictors of events.   The significance level accept-
ed was an alpha error of 0.05. Population projections were 
also calculated with their 95% confidence intervals (95% CI).

RESULTS
Of the 211 patients analyzed, 143 (67.8%) were men.  
Mean age was 67.9 ± 11 years. The most common risk 
factors were diabetes mellitus and hypertension (Ta-
ble 1).

Within the diagnosis of CLTI, 198 patients (93.8%) 
had in limb wounds (ulcer or gangrene) and 13 (6.1%) 
had pain at rest. Of the total angioplasty procedures 
performed, 100 were below-the-knee procedures 
(47.4%), 63 were above-the-knee-procedures (29.9%) 
and 48 were combined (22.7%) procedures. One hun-
dred and sixty-seven (79.2%) were primary balloon 
angioplasties, and a stent was implanted in 44 (20.8%) 
with stent placement (in cases of occlusions, residual 
stenosis or arterial dissection with no flow restoration 
after angioplasty). Angioplasty was performed on a 
single vessel in 56.4% of the cases, and on 2 or more 
vessels in the remaining cases. The femoral artery 
was treated in 85 cases (40.2%), the popliteal artery 
in 50 (23.7%), the anterior tibial artery in 80 (37.9%), 
the posterior tibial artery in 59 (27.9%), the fibular 
artery in 38 (18%) and the tibiofibular trunk in only 
24 patients (11.3%). Double antiplatelet therapy with 
acetylsalicylic acid and clopidogrel was indicated in 
the postoperative period.  Median length of hospital 
stay following surgery was 7 days (IQR 2-19). After 
hospital discharge, median follow-up was 42 months 
(IQR 20 - 58 months) in 196 patients (excluding the 8 
deaths during hospitalization and the 7 patients lost 
to follow-up).

Table 1. Demographic data and comorbidities (n = 211)

Age

Male sex

Diabetes mellitus

Hypertension

Current smoking

Dyslipidemia

Coronary artery disease

Stroke 

67.9 ± 11 years

147 (67.8%)

174 (82.5%)

171 (81%)

122 (57.8%)

101 (47.9%)

49 (23.2%)

24 (11.4%)
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0.63-0.79) at 3 years and 0.66 (95% CI 0.56-0.74), with 
no significant differences at 5 years (p=0.361) (Fig. 
1B).  

Complications
The most common complications were thrombosis of 
the treated vessel in 21 patients (9.9%), cardiovascu-
lar events in 11 (5.2%), and sepsis related to the re-
vascularized limb in 9 (4.2%). Two patients (0.9%) 
presented retroperitoneal hematoma, and one of them 
required surgery due to active bleeding. Of the 11 pa-
tients with cardiovascular events, 10 presented an 
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Lower limb salvage 
Overall salvage rate was 73%; the probability of low-
er limb salvage at 1, 3 and 5 years was 0.78 (95% CI 
0.72-0.83), 0.72 (95% CI 0.65-0.78) and 0.68 (95% CI 
0.60-0.75), respectively (Fig. 1A).  The probability of 
salvage was analyzed according to the anatomic loca-
tion of the angioplasty procedure. In above-the-knee 
angioplasty procedures, the probability of salvage at 
12 months was 0.82 (95% CI 0.69-0.89) and 0.73 (95% 
CI 0.58-0.83) at 3 and 5 years. In below-the-knee an-
gioplasty procedures, the probability of salvage at 12 
months was 0.76 (95% CI 0.69-0.83), 0.72 (95% CI 

Fig. 1A.  Kaplan-Meier curve 
for lower limb salvage. 1B. 
Kaplan -Meier curve for low-
er limb salvage according to 
above-the-knee or below-
the-knee treatment. 

Lower limb salvage

Lower limb salvage according to site of treatment

Probability of lower limb salvage

Follow-up (months)

Follow-up (months)

 Above-the-knee  Below-the-knee

Logrank test p=0.361

A

B
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acute coronary syndrome and 1 had decompensated 
heart failure. Among these patients, 90.9% died with-
in 4 years of follow-up.

Reinterventions
A total of 350 reinterventions were required following 
endovascular treatment of the lower limb in 211 pa-
tients with CLTI. These included reoperations of the 
treated lower limb, revascularization of the contralat-
eral limb, coronary artery revascularization, valve re-
placement, and carotid artery or aortic surgery.  

The mean number of reinterventions was 2.5 ±1.7 
(median 2). Between one to seven reinterventions 
(surgical and/or endovascular) were documented dur-
ing follow-up in 139 of the 211 patients (65.8%) (Table 
2).

A total of 37.9% of patients (80 cases) required 

at least one cardiovascular surgical reintervention 
(endovascular or conventional) within 30 days after 
treatment. Of these, 88.7% (7 cases) were related to 
the revascularized lower limb. During the first year 
after treatment, there were 122 cases (57.8%) with 
cardiovascular surgical reinterventions (endovascular 
or conventional), related to the treated lower limb in 
more than 90% of cases (111 patients).

Survival
There was no operative mortality. Mortality at 30 days 
was 0.95% (2 patients, 1 due to pre-existing cancer). 
In-hospital mortality was 3.8% (8 patients, in 7 cases 
due to sepsis related to soft tissue or bone infection in 
the operated lower limb).  

In the overall survival analysis after endovascular 
revascularization of the 211 cases, the probability of 
survival at 1, 3 and 5 years was 0.87 (95% CI 0.82-
0.91), 0.65 (95% CI 0.58-0.72), and 0.51 (95% CI 0.43-
0.58), respectively (Fig. 2). The most common causes 
of death during follow-up were sepsis related to the 
revascularized lower limb (34.4%), cardiovascular 
events (25.2%) and COVID-19 (10.4%). 

On univariate analysis, the factors significantly 
associated with long-term mortality were stroke (HR 
2.02; 95% CI 1.19-3.42; p=0.009), age > 65 years (HR 
1.61; 95% CI 1.05-2.46; p=0.028) and coronary artery 
disease (HR 1.79; 95%CI 1.16-2.76; p=0.008). Multi-
variate analysis showed a significant association of 
the same factors with mortality: stroke (HR 1.78; 95% 
CI 1.04-3.05; p=0.034), age > 65 years (HR 1.56; 95% 
CI 1.01-2.39; p=0.041) and coronary artery disease 
(HR 1.63; 95% CI 1.04-3.05; p=0.031) (Table 3).

Fig. 2. Kaplan-Meier survival 
curve.

Table 2. Surgical and/or endovascular reinterventions for CLTI 
(n = 139). 

1

2

3

4

5

6

7

41.7%

17.9%

14.4%

10%

9.3%

1.4%

5%

58

25

20

14

13

2

7

Percentage FrequencyReinterventions

CLTI: Chronic limb-threatening ischemia

Kaplan-Meier survival curve

Probability of survival

Follow-up (months)



343ENDOVASCULAR REVASCULARIZATION IN CHRONIC LIMB-THREATENING ISCHEMIA / Roberto Bevacqua et al.

p

Percentage 

p

HR

HR

 95% CI

Frequency

 95% CI

Univariate analysis

Multivariate analysis

Table 3. Univariate and mul-
tivariate analysis of factors 
associated with long-term 
mortality (n=211).

Table 4. Readmissions after 
endovascular treatment for 
CLTI (n = 125)

Age > 65 years

Male sex

Diabetes Mellitus

Current smoking

Coronary artery disease

Stroke

1

2

3

4

5

6

Age > 65 years

Coronary artery disease

Stroke

0.028

0.860

0.477

0.223

0.008

0.009

60%

21.6%

6.4%

4%

4.8%

3.2%

0.041

0.031

0.034

1.61

0.96

1.22

0.77

1.79

2.02

1.56

1.63

1.78

1.05 - 2.46

0.62 - 1.47

0.70 - 2.12 

0.52 - 1.16

1.16 - 2.76

1.19 - 3.42

75

27

8

5

6

4

1.01 - 2.39

1.04 - 2.54

1.04 - 3.05

Risk Factors

Readmissions

Risk Factors

A total of 196 patients followed-up after discharge 
were considered for the analysis of readmissions, 
wound healing and ambulatory status after revascu-
larization. The 8 in-hospital deaths and the 7 patients 
lost to follow-up (3.3%) were excluded. 

Readmissions
Between 1 and 6 readmissions occurred during follow-
up in 125 of the 196 patients (63.7%) analyzed (Table 
4). A total of 23 patients (11.7%) were readmitted at 
least once within 30 days of discharge due to an ad-
verse event in the revascularized limb. Sixty patients 
(30.5%) required readmissions related to the revascu-
larized limb within the first year.

 
Wound healing
Wound healing or resolution of ischemic rest pain oc-
curred in 121 patients (61.7%) during follow-up; 95 
(48.4%) were also able to ambulate and 57 (29%) were 
independently ambulatory. In the logistic regression 
analysis, wound healing had a clearly positive impact 
with an OR of 8.26 (95% CI 4.29–15.98), indicating a 
more than eightfold increased likelihood of ambula-
tion.

Ambulation
Ambulatory status was evaluated during the last 
follow-up control after hospital discharge. For the 
analysis, we considered whether the patients required 
assistance for ambulation (cane, crutches, walker, 

prosthesis or help from other persons) or achieved in-
dependent ambulatory ability.

A total of 118 patients (60.2%) ambulated, 59 
(30.1%) were fully independent and 59 required some 
type of assistance. We defined ideal results in patients 
with a diagnosis of CLTI who underwent endovascular 
treatment and achieved full functional recovery dur-
ing outpatient follow-up visits. These results include 
limb salvage associated with wound healing or resolu-
tion of rest pain and independent ambulatory ability 
and were observed in 57 patients (29%).  

DISCUSSION
Chronic limb-threatening ischemia is the most severe 
manifestation of PAD due to atherosclerotic disease 
of the lower extremities. Treatment of CLTI includes 
medical therapy to reduce cardiovascular risk factors, 
revascularization to improve arterial perfusion of the 
lower extremity, and management of infections and 
wound healing with local care.

The optimal modality of revascularization in CLTI 
remains controversial and is the focus of the most re-
cent randomized controlled trials. The BEST-CLI trial 
reported that in patients with CLTI who were suitable 
candidates for surgical or endovascular interventions, 
revascularization with a single segment of great sa-
phenous vein was superior to endovascular therapy to 
reduce major adverse limb events or death. The re-
sults were similar when a great saphenous vein con-
duit was not available.  (14) The BASIL-2 trial showed 

CLTI: Chronic limb-threatening ischemia
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that vein bypass first revascularization strategy was 
associated with a 35% increased risk of major amputa-
tion or death in patients with CLTI. (15) In a meta-
analysis of randomized controlled trials comparing 
both techniques, Mufarrih et al. concluded that there 
is no difference in clinical outcomes between endovas-
cular surgery and conventional surgery as the first re-
vascularization strategy in CLTI. (16)

Kodama et al. assessed the impact of revasculari-
zation on ambulation in patients with CLTI and in-
frainguinal revascularization (surgical and endovas-
cular) and found that the proportion who ambulated 
at baseline decreased to 40% at 3 years. Advanced age, 
reduced mobility at the time of revascularization, and 
being on dialysis were associated with ambulation loss 
during follow-up. (17) Taylor et al. analyzed more than 
800 patients with CLTI and surgical or endovascular 
revascularization and described that 70.6% of patients 
were able to maintain ambulation at 5 years. The in-
dependent predictors of poor functional outcome were 
impaired ambulatory status at presentation, demen-
tia, and diabetes mellitus. (18)

Historically, studies on revascularized CLTI pa-
tients considered the absence of major amputation as 
a successful clinical outcome. However, limb salvage 
rate does not always indicate a successful outcome 
because patients may survive for an extended period 
without undergoing a major amputation but with is-
chemic wounds, rest pain or die before symptoms are 
relieved. Therefore, we consider that wound healing 
is an important goal after revascularization for CLTI. 

Okazaki et. al. reported that endovascular revas-
cularization was associated with longer wound heal-
ing time and lower wound healing rate (60% at 1 year) 
compared to surgical revascularization. Among other 
risk factors, a history of coronary artery disease, con-
gestive heart failure, and dialysis requirement were 
associated with a significantly shorter wound-free 
period. (19)  Browder et. al. found that, except in pa-
tients with CLI and an ankle-brachial index <0.4, re-
vascularization was not associated with better wound 
healing time and wound-free period.  (20)  Sano et. 
al. showed that a non-ambulatory status was an inde-
pendent risk factor for impaired wound healing after 
revascularization, and delayed healing time. (21) 

In our series, wound healing after revasculariza-
tion had a favorable impact on patients' ability to am-
bulate during follow-up.

The need for hospital readmission and reinterven-
tions in the outcome of patients revascularized for 
CLTI is well known. (14,15) Hospital readmissions are 
mainly due to cardiovascular causes. (22) In the case 
of endovascular and/or surgical reinterventions, they 
are generally necessary to achieve complete wound 
healing in the treated lower limb. In a review of 59 
714 patients revascularized for CLTI, Martínez et al. 
reported readmission rates at 30 days and 1 year of 
19.2% and 40.3%, respectively.  (23) Ochoa Chaar et al. 
analyzed 1410 cases with endovascular revasculariza-

tion for CLTI. They found that 49% had at least one 
hospital readmission per year and the most common 
reasons were related to tissue wounds or infection of 
the revascularized limb. (24) In the BASIL-2 trial, the 
reintervention rate was 19% in patients with below-
the-knee revascularization in the endovascular group, 
while in the BEST-CLI the rate of major and minor re-
interventions was 23.5% and 33%, respectively, in the 
endovascular group, cohort 1 (compared with single 
greater saphenous vein bypass). (14,15) In Argentina, 
Jozami et al. evaluated patients with CLTI who un-
derwent endovascular treatment and reported rein-
tervention and amputation rates of 21.4% and 14.3%, 
respectively, at one year.   (11)

In our series, we recorded a high rate of reinter-
ventions and hospital readmissions mainly due to the 
revascularized lower limb. However, the population 
analysis revealed that patients had significant distal 
artery involvement, (tibial and fibular arteries), re-
flected in the high proportion of below-the-knee or 
combined treatments, and that most patients had dia-
betes. In patients revascularized for PAD, diabetes is 
an independent risk factor for hospital readmission 
and high rates of major adverse events in the lower 
limb, such as major amputation of the revascularized 
limb and/or reintervention in the revascularized seg-
ment. (25)

In our experience, endovascular treatment was 
safe with low 30-day mortality (<1%). The 5-year 
mortality rate is consistent with that reported for pa-
tients revascularized for CLTI. (14,15,22) In terms of 
functional recovery, more than half of our population 
ambulated (with or without assistance) and achieved 
wound healing. On the other hand, only one third of 
patients presented ideal results, which means that 
they achieved full functional recovery, limb salvage 
associated with wound healing and independent am-
bulatory ability during follow-up.

Patients with CLTI constitute a heterogeneous 
group so it is difficult to standardize treatments in ad-
vanced stages of the disease considering the systemic 
cardiovascular risk (comorbidities), the anatomical 
complexity of the atherosclerotic arterial obstruction 
(severity and number of vessels affected), and the 
extent of tissue injured in the limb. In our opinion, 
an initial technical success in endovascular revascu-
larization does not necessarily guarantee an optimal 
clinical response. The outcome of patients with CLTI 
requires close monitoring and consideration of rein-
terventions (open and/or endovascular) and hospital 
readmission if necessary.

Our study has some limitations. We made a ret-
rospective analysis of a prospectively followed cohort 
from a single center. The choice of endovascular revas-
cularization treatment was not randomized. Ischemic 
wounds were not stratified by their location and ex-
tent. Finally, the ambulatory status was not evaluated 
before revascularization.
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CONCLUSION
Infrainguinal endovascular revascularization in CLTI 
proved to be safe with good limb salvage rates. How-
ever, the results indicate that the rate of full function-
al recovery was low because independent ambulatory 
ability and wound healing rates were low and there 
was high need for reinterventions during follow-up.

Ethical considerations 
Clinical research protocol, Approved on 3/27/23 by the Eth-
ics Committee of the Hospital de Clínicas “José de San Mar-
tin” U.B.A.

Conflicts of interest 
None declared. 

(See authors' conflict of interests forms on the web). 

Financing  
None.

Acknowledgements 
Dr. Marina Khoury - Scientific advice, Teaching and Re-
search Directorate. 

Hospital de Clínicas “José de San Martin” U.B.A

1. Conte MS, Bradbury AW, Kolh P, White JV, Dick F, Fitridge 
R, et al; GVG Writing Group. Global vascular guidelines on the 
management of chronic limb-threatening ischemia. J Vasc Surg 
2019;69:3S-125S.e40. https://doi.org/10.1016/j.jvs.2019.02.016
2. Fowkes FG, Rudan D, Rudan I, Aboyans V, Denenberg JO, Mc-
Dermott MM, et al. Comparison of global estimates of prevalence 
and risk factors for peripheral artery disease in 2000 and 2010: a 
systematic review and analysis. Lancet 2013;382:1329–40. https://
doi.org/10.1016/S0140-6736(13)61249-0
3. Criqui MH, Matsushita K, Aboyans V, Hess CN, Hicks CW, 
Kwan TW, et al. Lower extremity peripheral artery disease: con-
temporary epidemiology, management gaps, and future direc-
tions: a scientific statement from the American Heart Associa-
tion. Circulation  2021;144:e171-e191. https://doi.org/10. 1161/
cir.0000000000001005.
4. Norese M. Isquemia arterial de los miembros inferiores. Cirugía 
de Michans Editorial El  Ateneo; 6ª Ed.2021. pp.1124-34. 
5. Kempczinski R. The Chronically Ischemic Leg: An Overview. 
Vascular Surgery, Rutherford, 5ª edición, Saunders, p.917-27, 2000. 
6. Norgren L, Hiatt WR, Dormandy JA, Nehler MR, Harris KA, 
Fowkes FG. Intersociety consensus for the management of pe-
ripheral arterial disease (TASC II). Eur J Vasc Endovasc Surg 
2007;45:S5–S67. https://doi.org/10.1016/j.ejvs.2006.09.024
7. Hirsch AT, Haskal ZJ, Hertzer NR, Bakal CW, Creager MA, Hal-
perin JL, et al. ACC/AHA 2005  guidelines for the management 
of patients with peripheral arterial disease J Am Coll Cardiol  
2006;47:1239-312. https://doi.org/10.1016/j.jacc.2005.10.009. 
8. Aber A, Lumley E, Phillips P, Woods HB, Jones G, Michaels J. 
Themes that Determine Quality of Life in Patients with Peripheral 
Arterial Disease: A Systematic Review. Patient 2018;11:489-502. 
https://doi.org/10.1007/s40271-018-0307-7 
9. Davie-Smith F, Coulter E, Kennon B, Wyke S, Paul L. Fac-
tors influencing quality of life following lower limb amputation 
for peripheral arterial occlusive disease: A systematic review of 
the literature. Prosth Orthot Int. 2017;41:537-47. https://doi.
org/10.1177/0309364617690394
10. Khalil E, Ozcan S. Health-related quality of life after vascular 
surgery and endovascular treatment in subjects with critical limb 
ischemia. Pak J Med Sci 2020;36:877-83. https://doi.org/10.12669/

REFERENCES

pjms.36.5.2680
11. Jozami S, Albertal M, Zaefferer P, Pfund G, Fabiani A, Nau G, et 
al. Tratamiento de la isquemia crítica de miembros inferiores. Rev 
Argent Cardiol. 2010;78:129-33.
12. García Oneto DA, Bombin Franco J, Poblete Saavedra A, Con-
cha Argomedo A, Zegarra Imaña I. Resultados en el corto y me-
diano plazo del tratamiento endovascular en la enfermedad arte-
rial obstructiva infrapoplítea en pacientes con isquemia crítica de 
una extremidad. Rev Cir  2021;73:575-80. https://doi.org/10.35687/
s2452-45492021005862
13. Torrealba JI, Vargas JF, Mariné LA, Bergoeing MP, Mertens 
RA, Valdés FJ. Manejo endovascular de la isquemia crítica dis-
tal: análisis de una serie contemporánea [Endovascular manage-
ment of chronic limb ischemia. Experience in 48 procedures]. 
Rev Med Chil 2020;148:1734-41. https://doi.org/10.4067/S0034-
98872020001201734
14. Farber A, Menard MT, Conte MS, Kaufman JA, Powell RJ, 
Choudhry NK, et al; BEST-CLTI Investigators. Surgery or Endo-
vascular Therapy for Chronic Limb-Threatening Ischemia. N Engl 
J Med 2022;387:2305-16. https://doi.org/10.1056/NEJMoa2207899
15. Bradbury AW, Moakes CA, Popplewell M, Meecham L, Bate GR, 
Kelly L, et al; BASIL-2 Investigators. A vein bypass first versus 
a best endovascular treatment first revascularisation strategy for 
patients with chronic limb threatening ischaemia who required 
an infra-popliteal, with or without an additional more proximal 
infra-inguinal revascularisation procedure to restore limb perfu-
sion (BASIL-2): an open-label, randomised, multicentre, phase 3 
trial. Lancet 2023;401:1798-809. https://doi.org/10.1016/S0140-
6736(23)00462-2
16. Mufarrih SH, Khan MS, Qureshi NQ, Akbar MS, Kazimuddin M, 
Goldsweig AM, et al. An Endovascular- Versus a Surgery-First Re-
vascularization Strategy for Chronic Limb-Threatening Ischemia: 
A Meta-Analysis of Randomized Controlled Trials. Am J Cardiol 
2024;214:149-56. https://doi.org/10.1016/j.amjcard.2024.01.007
17. Kodama A, Takahara M, Iida O, Soga Y, Terashi H, Kawasaki 
D, et al. Ambulatory Status Over Time after Revascularization in 
Patients with Chronic Limb-Threatening Ischemia. J Atheroscler 
Thromb 2022;29:866-80.
https://doi.org/10.5551/jat.62892
18. Taylor SM, Kalbaugh CA, Blackhurst DW, Cass AL, Trent EA, 
Langan EM 3rd, et al. Determinants of functional outcome after 
revascularization for critical limb ischemia: an analysis of 1000 
consecutive vascular interventions. J Vasc Surg 2006;44:747-55. 
https://doi.org/10.1016/j.jvs.2006.06.015
19. Okazaki J, Matsuda D, Tanaka K, Ishida M, Kuma S, Morisaki 
K, et al. Analysis of wound healing time and wound-free period 
as outcomes after surgical and endovascular revascularization for 
critical lower limb ischemia. J Vasc Surg 2018;67:817-25. https://
doi.org/10.1016/j.jvs.2017.07.122
20. Browder SE, Ngeve SM, Hamrick ME, Wood JE, Parodi FE, Pas-
carella LE, et al. Analysis of wound healing time and wound-free 
period in patients with chronic limb-threatening ischemia treated 
with and without revascularization. J Vasc Surg 2022;76:1667-
1673.e1. https://doi.org/10.1016/j.jvs.2022.05.025
21. Sano M, Yamamoto K, Seo A, Akai A, Akagi D, Takayama T, 
et al. Wound healing after revascularization for critical limb isch-
emia. Int Angiol 2019;38:225-9. https://doi.org/10.23736/S0392-
9590.19.04096-3
22. Norese M, Parodi M, Padilla E, La Mura R. Recuperación 
postquirúrgica en revascularización infrainguinal. Angiología 
2007;59:317-24. https://doi.org/10.1016/S0003-3170(07)75060-5
23. Martinez RA, Franklin KN, Hernandez AE, Parreco J, Corto-
lillo N, Ross R. Readmissions to an alternate hospital in patients 
undergoing vascular intervention for claudication and critical limb 
ischemia associated with significantly higher mortality. J Vasc Surg 
2019;70:1960-72. https://doi.org/10.1016/j.jvs.2019.02.055.
24. Ochoa Chaar CI, Gholitabar N, Goodney P, Dardik A, Abougergi 
MS. One-Year Readmission after Open and Endovascular Revascu-
larization for Critical Limb Ischemia. Ann Vasc Surg 2019;61:25-
32. https://doi.org/10.1016/j.avsg.2019.07.003.
25. Bhandari N, Newman JD, Berger JS, Smilowitz NR. Diabetes 
mellitus and outcomes of lower extremity revascularization for 
peripheral artery disease. Eur Heart J Qual Care Clin Outcomes 
2022;8:298-306. https://doi.org/10.1093/ehjqcco/qcaa095


	Botón 629: 
	Botón 630: 
	Botón 631: 
	Botón 632: 


