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Purpose: Chronic limb-threatening ischemia in patients with diabetes is associated with a high risk of adverse outcomes. The 
associated co-morbidities, the heterogeneity of foot presentation and the distribution of atherosclerotic lesions led to the emergence of 
multiple revascularization strategies and scoring systems to improve management outcomes. This study aimed to introduce a new 
index, the revascularization index (RI), and to assess its predictive value for the outcomes of primary endovascular intervention in 
patients with type 2 diabetes presenting with chronic limb-threatening ischemia.
Patients and Methods: A retrospective electronic medical records review was conducted for patients with type 2 diabetes presenting 
with chronic limb-threatening ischemia managed at King Abdullah University Hospital by primary endovascular interventions between 
January 2014 and August 2019. The RI was analyzed for its predictive value for the treatment outcomes.
Results: A total of 187 patients were included in this study, with a major lower limb amputation rate of 19.3%. The performance of 
the RI was excellent in predicting secondary revascularization (AUC = 0.80, 95% CI: 0.73–0.86, p-value < 0.001), good to predict 
major amputation (AUC = 0.76, 95% CI: 0.67–0.85, p-value = 0.047), and poor in predicting death (AUC = 0.46, 95% CI: 0.40–0.55, 
p-value = 0.398). RI of <1.21 was significantly associated with a higher risk of major lower limb amputation (HR = 5.8, 95% CI: 1.25– 
26.97, p-value < 0.025), and RI of < 1.3 was associated with a higher risk for secondary revascularization.
Conclusion: The RI can be used to predict major adverse lower limb events (MALE). It might be used as a guide for the extent of 
endovascular interventions for diabetic chronic limb-threatening ischemia with multi-level outflow atherosclerotic disease.
Keywords: chronic limb-threatening ischemia, diabetes mellitus, angioplasty, amputation, revascularization index

Introduction
Peripheral arterial disease (PAD) is a common disease among patients with diabetes mellitus.1,2 The relative risk for PAD 
increases with the increasing duration of diabetes.3 Patients with both diabetes and PAD are at increased risk for adverse 
outcomes due to multiple co-morbidities, heterogeneous foot presentation, and multi-segmental and multi-level 
disease.4,5

Chronic limb-threatening ischemia (CLTI) is defined by clinical findings (rest pain and tissue loss) attributed to 
PAD.6,7 Diabetes mellitus is associated with a 2–4-fold increased risk of CLTI.7,8 Computed tomography angiography 
(CTA) is an adequate diagnostic tool for evaluation of and management planning for CLTI.9,10 Management of CLTI 
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entails multidisciplinary approaches.7,11 Endovascular interventions became an accepted modality to treat CLTI in 
patients with type 2 diabetes in many centers.7,12

Revascularization for CLTI should be decided based on the patient’s risk assessment, foot clinical finding and the 
complexity of the occlusive lesions.7,8 The goal of surgical or endovascular revascularization for CLTI is to provide in- 
line blood flow to the foot through at least one patent artery.7,13 The angiosome concept was implied in the literature 
regarding the revascularization of an ischemic limb, but its value is still debated.7,12–14 The evidence is in favor of 
targeting more than one infra-genicular artery to improve endovascular revascularization outcomes for CLTI.15

Many classifications were described in the literature to assess PAD. Some classifications depend on clinical findings 
such as Fontaine and Rutherford classifications.6,7 In contrast, other systems have been developed based on the location 
and severity of atherosclerotic lesions using imaging modalities, such as the TASC II classification16 and the Bollinger 
angiographic score.17 Recently, the Society for Vascular Surgery (SVS) has proposed a new classification system for 
CLTI, based on the three main factors that increase the risk of amputation; Wound (W), Ischemia (I) and foot Infection 
(“fI”), called the SVS WIfI classification system. This system stratifies patients, predicts the risk of amputation and 
covers diabetic patients excluded from the definition of critical limb ischemia.7,18,19 However, none of the current 
classification systems address the appropriate extent of targeted lesions for endovascular revascularization, especially in 
multi-segmental outflow diseases.

The need for several systems to stratify diabetic patients with CLTI is justified by the heterogeneity of foot 
presentation, the presence of multiple modifiable and non-modifiable risk factors, and the different distributions of multi- 
segmental atherosclerotic lesions encountered in such patients.5–8 Therefore, its crucial to have an inclusive system for 
this heterogeneous clinical condition. We hypothesis that development of a new index, we called it the revascularization 
index (RI), can be of value in predicting the outcomes. This index is defined as the ratio of atherosclerotic severity before 
and after an endovascular intervention.

In this study, we aimed to introduce the RI and assess its predictive value for the outcomes of primary endovascular 
intervention (major lower limb amputation and secondary revascularization).

Materials and Methods
This is a retrospective review of medical records of patients with type 2 diabetes presenting with CLTI at King Abdullah 
University Hospital (KAUH). In KAUH, patients with type 2 diabetes presenting with CLTI who need hospital admission 
were admitted under the care of a vascular surgeon and handled by a multidisciplinary team for evaluation and 
management. This study included patients who had primary endovascular interventions in KAUH during the period 
from January 2014 to August 2019.

The study was approved by the Institutional Review Board of Jordan University of Science and Technology (26/108/ 
2017). Consent to review patients’ medical records was not required by the Institutional Review Board of Jordan 
University of Science and Technology because the research involves minimal risk to the subjects and obtaining 
individual consent is not feasible. Measures were taken to ensure the confidentiality and privacy of patients’ data in 
accordance with the principles outlined in the Declaration of Helsinki.

After obtaining administrative and ethical approvals, the electronic medical records of included patients were 
reviewed. The following information was obtained from the records: demographic data (age and gender), history of co- 
morbidities (hypertension, end-stage renal disease on regular dialysis, hyperlipidemia, ischemic heart diseases), smoking 
status, clinical foot characteristics at presentation (SVS WIfI clinical stages), diagnostic CTA images and post endovas-
cular interventional angiographic images. The dates of primary endovascular intervention, secondary revascularization, 
amputation, death and last follow-up were also extracted also from the medical records.

Patients were included in the study if they met the inclusion criteria: patients with type 2 diabetes presenting with 
symptoms of CLTI who are older than 40 years of age with ankle-brachial index (ABI) of ≤0.59 (SVS WIfI system 
ischemic grade 2 and 3). CTA (abdomen, pelvic and lower limb) was used for the diagnosis of PAD. Patients were 
included if they had endovascular intervention as the mean for primary revascularization. A total of 139 patients with 
type 2 diabetes with foot problems and ABI of ≥0.6 (grade 0 and 1 ischemia of SVS WIfI system) were excluded. As 
well, 85 patients with ABI of <0.59 were excluded for the following reasons: had no option for endovascular 
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interventions (13 patients), underwent bypass (59 patients), had primary amputation (6 patients) as the primary treatment 
and had weakness of the affected lower limb due to stroke (7 patients).

Diagnostic CTA images and post primary endovascular interventional images were reviewed and scored by senior 
interventional vascular radiologists and senior vascular surgeons. CTA (abdomen, pelvic and lower limb angiography) 
images were created by multi-slice CTA scans using a 128-slice CT scanner (Ingenuity 128; Philips, Healthcare, Best, 
The Netherlands). Pre and post endovascular revascularization images were created by a bi-plane interventional X-ray 
system (Philips AlluraXper FD10/10 biplane system; Philips, Eindhoven, the Netherlands). Pre and post interventional 
angiogram images were transferred automatically to the picture archiving and communication system (PACS; Fuji, 
Japan) for interpretation and analysis.

The pre-revascularization atherosclerotic severity score (Pre-ASS) was calculated by summing the individual arterial 
atherosclerotic lesions scores depending on diagnostic CTA as shown below:

● A fully patent artery with smooth lining (Score 0)
● An artery with 1–30% diameter reduction (Score 1)
● An artery with 31–49% diameter reduction (Score 2)
● An artery with 50–99% diameter reduction (Score 3)
● A totally occluded artery (Score 4)

Each artery is scored in accordance with its most severe atherosclerotic lesion (highest score), whether it is single, 
multiple, short or long. Any artery with a score of 3 or 4 is considered to have hemodynamic relevant atherosclerotic 
lesion (HRAL) which was assessed for feasibility of endovascular interventions guided by TASC II classification. 
Primary endovascular interventions were tried in all TASC II grade A, B and C. Patients with high risk TASC II 
grade D were offered an attempt of primary endovascular option as well.

The post revascularization score (Post-ASS) was calculated by summing individual arterial diagnostic CTA scores of 
non-targeted lesions and the sum of the scores of post vascularized targeted lesions according to post interventional 
images. The Post-ASS for targeted arteries was calculated by reviewing the post revascularization images in the 
following way:

● An artery with successful intervention (Score 1).
● An artery with successfully treated dissection or with residual narrowing of less than 50% diameter reduction 

following intervention (Score 2)
● A HRAL which failed to be treated retains its pre-ASS.
● Any artery/arteries which developed occlusion as a complication of the endovascular intervention is scored 4 for 

each if not treated, otherwise it is scored accordingly.

The RI was calculated by dividing the Pre-ASS by the Post-ASS (RI = pre-ASS / post-ASS).
A hemodynamic successful endovascular intervention is defined as an improved ABI by ≥0.15 on the next day 

following the procedure and the clinical success is defined by the main outcome parameters in the follow-up period. All 
patients receive intravenous therapeutic heparin for 24 hours post intervention and anti-platelets lifelong.

The main outcome parameters for primary endovascular interventions were: secondary endovascular/conventional 
revascularization, major amputation, and patient death during the follow-up period. Secondary revascularization was 
defined as any revascularization procedure after the primary endovascular intervention regardless whether due to 
recurrence at the targeted lesion, progression of atherosclerotic disease of any artery and to deal with untargeted outflow 
lesions at the primary endovascular intervention. Any amputation that preserved an intact weight bearing heel was 
considered minor.

Statistical analysis was performed using IBM SPSS Version 24. Data were described using means and percentages. 
Kaplan–Meier survival analysis was used to calculate 6-month, 1-year, 2-year and 5-year rates of secondary angioplasty, 
major amputation and death. The Receiver Operating Characteristic (ROC) curve was used to assess the predictive power 
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of RI and to calculate the area under the curve which is equivalent to C-Statistics. Cox regression analysis was conducted 
to determine the association between study outcomes and RI and Pre-ASS after adjusting for age, gender, hypertension 
and hyperlipidemia. The RI and Pre-ASS were categorized to be tested in Cox regression analysis. A p-value of less than 
0.05 was considered statistically significant.

Results
This study included 187 patients (140 males and 47 females) with a mean (±SD) age of 63.37 (±11.3) years. The 
mean (SD) duration of diabetes was 12.23 (4.07) years and the mean (SD) HbA1c was 8.68% (2.05%) Table 1. 
A total of 133 patients (71.1%) had history of hypertension, 125 patients (66.8%) were smokers and 43.3% of 
patients had SVS WIfI clinical stage 4 (high risk stage). Smoking was significantly associated with amputation 
(p < 0.002) and secondary revascularization. The outcome measures according to comorbidities and WIfI clinical 
stages of patient’s feet are shown in Table 2.

Table 1 Major Lower Limb Amputation and Secondary Revascularization According to Co-Morbidities and WIfI Clinical Stages

Comorbidities n (%) Major Lower Limb Amputation Secondary Revascularization

Yes No p-value Yes No p-value
n (%) n (%) n (%) n (%)

History of hypertension 0.100 0.196
Yes 133 (71.1) 30 (22.6) 103 (77.4) 67 (50.4) 66 (49.6)

No 54 (28.9) 6 (11.1) 48 (88.9) 21 (38.9) 33 (61.1)

History of Hyperlipidemia 0.138 0.768
Yes 103 (55.1) 24 (23.3) 79 (76.7) 47 (45.6) 56 (54.4)

No 84 (44.9) 12 (14.3) 72 (85.7) 41 (48.8) 43 (51.2)

End-Stage Renal Disease* 0.005 0.864
Yes 31 (16.6) 12 (38.7) 19 (61.3) 14 (45.2) 17 (54.8)

No 156 (83.4) 24 (15.4) 132 (84.6) 74 (47.4) 82 (52.6)

Smoking 0.002 0.038
Yes 125 (66.8) 29 (26.9) 79 (73.1) 58 (53.7) 50 (46.3)

No 62 (33.2) 7 (8.9) 72 (91.1) 30 (38.0) 49 (62.0)

Ischemic Heart Disease 0.041 0.554
Yes 97 (51.8) 21 (26.2) 59 (73.8) 40 (50.0) 40 (50.0)

No 90 (48.2) 15 (14.0) 92 (86.0) 48 (44.9) 59 (55.1)

SVS WIfI Stages** 0.035 0.213
Very low/low Risk 37 (19.7) 3 (8.1) 34 (91.9) 16 (43.2) 21 (56.8)

Moderate Risk 69 (36.9) 11 (15.9) 58 (84.1) 28 (40.6) 41 (59.4)

High Risk 81 (43.3) 22 (27.2) 59 (72.8) 44 (54.3) 37 (45.7)

Notes: *End-stage renal failure on regular hemodialysis, **SVS WIfI stage = The Society of Vascular Surgery (Wound, Ischemia and foot Infection) clinical stage, P-value of 
<0.05 is considered significant.

Table 2 Gender Variations in Relation to the Mean Values of Age, Pre-Atherosclerotic 
Severity Scores and the Revascularization Index

Mean Value of Tested Variable (±SD) Male Female P-value
140 47

Age 61.22 (±11.04) 69.74 (±9.48) 0.000

Pre Atherosclerotic Severity Score 14.54 (±3.6) 15.55 (±3.74) 0.089

Revascularization Index 1.34 (±0.37) 1.35 (±0.21) 0.51
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The anatomical distribution of HRAL showed multi-segmental disease with a distal pattern. Involvement of the distal 
segment (distal to adductor hiatus) was found in 41.2% of patients, involvement of the proximal segment (proximal to 
adductor hiatus) was found in 11.7% of patients, and both distal and proximal segments were involved in 47.1% of 
patients.

The posterior tibial artery (PTA) was involved with HRAL in 103 patients (55.1%), while the superficial femoral 
artery (SFA) was involved in 84 patients (44.9%). Primary endovascular intervention targeted the superficial femoral 
artery in 76 patients (40.6%), and the popliteal artery was targeted in 65 patients (34.8%). Of the 187 patients, 64 patients 
(34.2%) had their endovascular interventions for proximal segment only, and 78 patients (41.7%) had their endovascular 
interventions for distal segment only, while 45 patients (24.1%) had intervention for both proximal and distal segments. 
The distribution of arterial atherosclerotic lesions and frequency of intervention in each artery are shown in Table 3.

The range of follow-up duration was 5 to 67 months. The mean (SD) follow-up duration was 24.1 (13.8) months for 
secondary revascularization, 27.1 (13.7) months for major amputation and 29.7 (12.7) months for patient’s death. Almost 
47.1% of patients needed secondary revascularization, 19.3% underwent major amputation and 21.9% of patients died 
during the follow-up period.

Table 4 shows 6-month, 1-year, 2-year and 5-year rates of secondary revascularization, major amputation, and death. 
The median (95% CI) time to death was 52.0 months (95% CI: 44.5–59.5), to major amputation was 50.2 months (95% 
CI: 46.2–54.2), and to secondary revascularization was 34.0 months (95% CI: 26.2–41.8). The need for secondary 
revascularization was 8.1%, 15.7% and 86.4% at 6 months, 1 year and 5 years, respectively. The major amputation rate 
was 5.9%, 8.6% and 45.1% at 6 months, 1 year and 5 years, respectively. The five-year mortality rate was 73.2%.

Patients who underwent secondary revascularization had a significantly lower revascularization index (RI) mean 
compared to those who did not need secondary revascularization (1.25 ± 0.14 vs 1.45 ± 0.25, p < 0.001). Moreover, 

Table 3 Distribution of Atherosclerotic Lesions in the Arteries and the Frequency of Intervention in Each Artery

Score 0: 

Patent

Score 1: 1–30% 

Occlusion

Score 2: 31–49% 

Occlusion

Score 3: 50–99% 

Occlusion

Score 4: 100% 

Occluded

Frequency 

of HRAL

Frequency of 

Intervention
n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Common Iliac 

Artery

69 (36.9) 67 (35.8) 16 (8.6) 14 (7.5) 21 (11.2) 35 

18

35 (19.3)

External Iliac 

Artery

70 (37.4) 83 (44.4) 26 (13.9) 7 (3.7) 1 (0.5) 8 

4

7 (3.7)

Common 

Femoral Artery

109 (58.3) 66 (35.3) 12 (6.4) 0 0 0 0 (0)

Superficial 

Femoral Artery

13 (7.0) 49 (26.2) 41 (21.9) 34 (18.2) 50 (26.7) 84 

44

76 (40.6)

Popliteal Artery 17 (9.1) 70 (37.4) 27 (14.4) 49 (26.2) 24 (12.8) 73 

39

65 (34.8)

Anterior Tibial 

Artery

14 (7.5) 43 (23.0) 45 (24.1) 49 (26.2) 36 (19.3) 85 

45.5

44 (23.5)

Posterior Tibial 

Artery

18 (9.6) 28 (15.0) 38 (20.3) 56 (29.9) 47 (25.1) 103 

55

64 (34.2)

Peroneal Artery 25 (13.4) 78 (41.7) 35 (18.7) 36 (19.3) 13 (7.0) 49 

26

7 (3.7)

Table 4 The 6 Month, 1-Year, 2-Year, and 5-Year Rates of Secondary Revascularization, Major Amputation, and Death

Frequency Rate at 6 Months Rate at 1 Year Rate at 2 Years Rate at 5 Years

Needed Secondary Angioplasty 88 (47.1%) 8.1% 15.7% 36.8% 86.4%
Underwent Major Amputation 36 (19.3%) 5.9% 8.6% 14.6% 45.1%

Death 41 (21.9%) 0.5% 1.6% 9.2% 73.2%
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patients with major amputation had a significantly lower RI mean (1.25 ± 0.21) compared to those without major 
amputation (1.39 ± 0.22). Patients who died within the follow-up period had an RI mean of 1.36 ± 0.23, and patients who 
survived during the follow-up period had an RI mean of 1.36 ± 0.19.

To assess the predictive power of the RI, the ROC curve was used to calculate the AUC. The performance of RI was 
excellent in predicting secondary revascularization (AUC = 0.80, 95% CI: 0.73–0.86, p-value < 0.001), good to predict 
major amputation (AUC = 0.76, 95% CI: 0.67–0.85, p-value = 0.047), and poor in predicting death (AUC = 0.46, 95% 
CI: 0.40–0.55, p-value = 0.398).

Table 5 shows the association of the RI and Pre-ASS with the studied outcome parameters in the Cox proportional- 
hazards model. The RI was not significantly associated with death. The hazard of amputation for patients with RI <1.21 
was 6 times higher than that for patients with revascularization index ≥1.5 (HR = 5.8, 95% CI: 1.25–26.97, p = 0.025). 
Decreased RI was significantly associated with increased hazards of secondary revascularization. Having a pre-ASS 
score of 12–13.9 was associated with decreased hazards of amputation by 79% when compared to a score ≥17.

Discussion
In this study group, the majority of patients were males who were significantly younger than the females. This is 
consistent with global data that symptomatic PAD presents more commonly and earlier in males. PAD presents in 
females at older age with severe ischemic symptoms, due to the protective hormonal and metabolic effects in the pre- 
menopausal stage.2,20–22 The majority of patients in this study had one or more other co-morbidities. It is well established 
that diabetes mellitus with PAD is associated with other cardiovascular complications due to the common shared risk 
factors.6–8

Smoking was frequent in this study group, with a significant association between smoking and amputation and 
secondary revascularization. Smoking increases the risk of PAD by several-fold.1,23 In a recent meta-analysis, smoking 
was found to increase the risk of diabetic foot amputation (OR=1.65, 95% CI, 1.09–2.50, P< 0.0001) compared with the 
non-smoking population.24 End-stage renal disease on regular dialysis had a significant association with the risk of major 
amputation; consistent with previous evidence that end-stage renal diseases with concurrent diabetes mellitus increases 
the risk of amputation.25,26 There was a significant association between major amputations and increasing SVS WIfI 
clinical stage. An increased rate of amputation was reported with increased clinical stage of SVS WIfI classification 
system.7,18,27

Table 5 The Association of Revascularization Index (RI) and Pre-Revascularization Atherosclerotic Severity Score (Pre-ASS) with the 
Outcome Parameters in the Cox Proportional-Hazards Model*

Death Amputation Secondary Revascularization

HR 95% CI P-value HR 95% CI P-value HR 95% CI P-value

RI Quartiles

<1.21 0.35 0.10 1.24 0.103 5.80 1.25 26.97 0.025 10.92 3.14 38.00 <0.001

1.21–1.299 0.61 0.19 1.92 0.395 1.86 0.39 8.91 0.438 14.77 4.21 51.79 <0.001

1.3–1.499 0.72 0.23 2.20 0.561 0.66 0.11 4.00 0.651 3.47 0.95 12.59 0.059

≥1.5 1.00 1.00 1.000

Pre-ASS Quartiles

<12 0.81 0.23 2.86 0.748 0.51 0.08 3.29 0.476 0.58 0.21 1.62 0.298

12–13.9 0.56 0.20 1.61 0.283 0.21 0.06 0.76 0.017 0.93 0.49 1.79 0.838

14–16.9 1.14 0.51 2.55 0.753 0.68 0.31 1.45 0.313 0.67 0.40 1.14 0.138

≥17 1.00 1.00 1.00

Note: *Adjusted for age, gender, hypertension and hyperlipidemia.
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The distribution of diseased vessels before endovascular interventions shows a more distal predominance, consistent 
with the fact that the diabetic patients have a pattern of extended infra-genicular disease, often associated with SFA 
lesions (inflow disease).28 It is known that diabetes mellitus is most strongly associated with femoral-popliteal and tibial 
(below the knee) PAD.7,29

The need for secondary revascularization in the first 6 months in our sample was 8.1%. The CLTI recurrence rate is 
emphasized in recent literature. The secondary revascularization rate following primary endovascular intervention for 
CLTI is variable depending on the targeted segment and the modality of treatment.30–32 Faglia et al reported in 
a prospective study that 8.8% of patients needed secondary revascularization after primary endovascular intervention 
for CLTI.33 Meloni et al reported that 24.3% of patients had clinical recurrence that mandates secondary revasculariza-
tion in a median time of 3.5±0.6 months. They concluded that poor glycemic control and end-stage renal disease are 
independent predictors for relapse of CLTI after PTA.26 Others reported a recurrence rate of 9.6% for clinical CLTI 
which needed secondary revascularization within 20 months.34

According to our study, the major lower limb amputation rate was 5.9% in the first 6 months, compared with a reported major 
amputation rate of 27% in the first 6 months following infra-popliteal intervention for CLTI in diabetic patients.34 This low 
6-month amputation rate might be explained by the high proportion of proximal segment intervention in the study group (34.2%). 
The five-year mortality rate was 73.2%, consistent with the fact that patient mortality rate increases yearly upon diagnosis of CLTI, 
typically exceeding 50% after 5 years.35 The relatively high 5-year mortality in our patients is explained by the existing 
comorbidities and poor diabetic control. Patients with type 2 diabetes presenting with CLTI are often elderly, suffer from multiple 
co-morbidities and they have more severe atherosclerotic multi-segmental disease.4,5,35

Due to high prevalence of below-the-knee disease in diabetic patients, some studies reported worse outcome for 
endovascular interventions in diabetic patients with CLTI.36 However, other studies have suggested that diabetic patients 
with adequate distal runoff appear to have patency rates comparable to that of non-diabetic individuals.26,29,33,37 Thus, 
and due to the heterogeneity and complexity of disease distribution and presentation, the approach for revascularization 
in CLTI in diabetic patients has always been a debate. However, an “endovascular first approach” is an accepted modality 
in treating CLTI in many centers.7,12,31 Taylor and Palmer were the first to emphasize the role of the angiosome concept 
in plastic and reconstructive field.38 The utility of angiosome in management of ischemic diabetic foot has been 
demonstrated, especially in diabetic patients with CKD.30,39–41 However, recent studies demonstrated the superiority 
of revascularization for CLTI using venous conduit.42

Direct revascularization of the ischemic angiosome should be considered whenever possible.43 On the other hand, 
Faglia et al stated that angioplasty in diabetic patients with infra-genicular lesions with poor run-off at the foot and/or 
high surgical risk can be treated with endovascular modality, achieving an acceptable outcome.44,45

Our study showed an excellent and good predictive power for the RI to predict secondary revascularization and major 
lower limb amputation, respectively. Our study showed a significant association between RI <1.21 and the risk of major 
lower limb amputation (HR 5.80, 95% CI 1.25–26.97, p < 0.025). RI <1.30 was also significantly associated with the 
need for secondary revascularization in diabetic patients with CLTI undergoing primary angioplasty. The RI 
reflects endovascular radiological success, the more arteries that had successful revascularization will result in 
a higher index, in contrast, more HRAL of outflow arteries left with no interventions leads to lower RI. Bear in mind 
that successful endovascular revascularizations of more than one infra-genicular arterial lesion were associated with 
superior outcomes.15 Based on the above-mentioned evidence, there are multiple strategies for CLTI managements, 
however, currently there is no single scientific evidence to indicate which strategy is ideal for treating CLTI associated 
with multi-segmental disease including infra-genicular involvement.7,30,41

Current classification systems help in grading severity of foot problem in diabetic patients rather than aiding in 
planning revascularization.6,7 The WIfI classification predicts the risk of amputation and the need for revascularization, 
but tells little about the appropriate extent of targeted outflow arteries for endovascular interventions in diabetic 
patients.7,41 The global anatomic staging system (GLASS) assesses the severity of hemodynamic relevant atherosclerotic 
lesions of the femoro-popliteal and crural (infra-genicular) segments to achieve continuous in-line blood flow to the ankle 
through targeting the least disease infra-genicular artery for endovascular interventions.7 The impact of this classification 
system in clinical practice has to be evaluated.
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A classification system that homogenizes the atherosclerotic burden and predicts the outcome of intervention is 
needed. The RI gives weight to all atherosclerotic lesions at different levels, measures the degree of success of 
intervention, and predicts the outcome of revascularization. In addition, it might guide vascular surgeons and interven-
tional radiologists in selecting the targeted arteries for endovascular interventions in multi-level disease in order to 
achieve a higher revascularization index that might improve the outcome. The Pre-ASS and the RI might also be used to 
assess severity of atherosclerotic disease and compare the degree of success of endovascular interventions in different 
patient series, especially with concomitant inflow and outflow disease.

Limitations
This is a retrospective study which might be liable to confounding and misclassification bias. We also did not consider 
the length of HRAL and the multiplicity of HRAL in each artery in the calculation process of the RI. Giving a score of 3 
for lesions with a range of (50–99%) narrowing might be wide. The retrospective nature of the study makes difficult to 
assess the relation of the RI to wound healing time.

Conclusions
The RI can predict major adverse lower limb events (MALE). It might be used as a guide for the extent of endovascular 
interventions for diabetic CLTI with multi-level outflow atherosclerotic disease. We propose calculating the RI before 
performing endovascular interventions for CLTI in type 2 diabetic patients presenting with inflow and outflow diseases. 
This might help the surgeons and interventional radiologists to target several outflow arteries for endovascular interven-
tions to achieve a higher revascularization index. Further prospective analysis and studies are needed.
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