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ABSTRACT 

Objective: To compare the limb salvage rate in early versus delayed presented patients of Rutherford Class IIB acute lower 
extremity ischemia undergoing revascularization. 
Study Design: Comparative prospective study 
Place and duration: Hayat Wali Medical Center, Rawalpindi Pakistan, from Apr 2019 to Mar 2020. 
Methodology: This study enrolled 42 patients, aged 20 to 70 years, with Rutherford Class IIB acute lower limb ischemia, which 
was divided into two groups. Group-I (delayed presented >6 hours) consist of 30 patients, and Group-II (early presented <6 
hours) consist of 12 patients. All patients underwent embolectomy. The limb salvage rate was examined in the third 
postoperative month. 
Results: In Group-I, limb salvage was found in 18(60%) patients, while in Group-II, there were 11(91.67%) patients; a 
significant difference was observed between both groups (p-value <0.05). The mortality rate was high in Group-I (delayed 
presented) as compared to Group-II (16.67% vs 0%) with a p-value <0.05. 
Conclusion: The limb salvage rate was higher in early presented patients than delayed presented patients. Mortality and 
amputation rates were observed to be higher in delayed-presented patients. 
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INTRODUCTION 

A sudden decline in limb infusion is known as 
Acute Limb Ischemia, a possible threat to the viability 
of the limbs.1 Acute Limb Ischemia is a medical emer-
gency that is particularly morbid and dangerous. 
While thrombolytic, endovascular or free vascular 
Chirurgie is urgently revascularized, the rates of 30 
days of amputation and mortality vary from 10% to 5% 
and 5% to 15%, respectively.2,3 The related morbidity 
and death are exceptionally high, with an average 
mortality rate of 40% in the USA.4 This disease affects 
15-26 people every 100.000 a year. 

Systemic anticoagulation and early effective ther-
apy have been treated for acute limb ischemia. Class I 
Acute Limb Ischemia of Rutherford is treated only 
with anticoagulation, while category III of Rutherford 
typically calls for key amputation procedures.5 Revas-
cularization of patients from Rutherford Class II Acute 
Limb Ischemia is most generally required.6,7 In devel-
oped countries, however, most patients arrive late 
because of the uncertainty in their diagnosis, particul-
arly those originally diagnosed at an average per patie-
nt.8,9,10 We conducted a present study to examine the 

limb salvage rate in patients presented late and compa-
red with early presented patients who were under-
going revascularization for Rutherford class IIB acute 
lower limb ischemia. 

METHODOLOGY 

The comparative prospective study was conduc-
ted at Hayat Wali Medical Center, Rawalpindi Pakis-
tan, from April 2019 to March 2020. Ethical approval 
from Hayat Wali Medical Centre was obtained (Refe-
rence No. 0037/2019). A non-probability convenience 
sampling technique was employed to recruit partici-
pants in the study. The mortality rate in the late versus 
early presentation Group 16.1% and 6.4%,11 respectiv-
ely were taken for sample size determination using a 
select statistics calculator. However, due to the rarity 
of the condition, we receive a very small number of 
cases of acute limb ischemia; therefore, we only 
selected 42 patients 

Inclusion Criteria: Patients of either gender, aged 20 to 
70 years presented with Rutherford Class IIB acute 
lower limb ischemia were enrolled in this study. 

Exclusion Criteria: Patients with a history of vascular 
surgery, Rutherford class I, IIA and III, and patients 
with traumatic acute limb ischemia were excluded 
from this study. 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Correspondence: Dr Sana Sharafat Ali, Department of Surgery, 
Pakistan Institute of Medical Sciences Islamabad Pakistan 
Received: 27 Jun 2021; revision received: 12 Nov 2022; accepted: 16 Nov 2022 
sanasali956@gmail.com 

Original Article  Open Access 



Comparison of Limb Salvage Rate 

Pak Armed Forces Med J 2023; 73 (1): 228 

All the patients were divided into two groups. 
Group-I consists of 30 patients who were delayed (>6 
hours), and Group-II contains 12 patients who presen-
ted early (<6 hours). Patients detailed demographics, 
including age, gender, body mass index, and co-morbi-
dities, were recorded after taking written consent from 
all the patients. 

Embolectomy was performed in all the cases. 
Fasciotomy was given to almost half of the patients in 
delayed groups, but only three obtained fasciotomy in 
early groups. The patients were first carefully exam-
ined in the ICU 24 hours after surgery, provided a 
significant problem occurred. Clotting times were trac-
ked and held between 250 and 300 every 4th hour. 
Anticoagulation, which was continued for two weeks 
after the release of vitamin-K antagonists, was transfer-
red to low molecular Heparin and then converted to 
oral anticoagulation for an indeterminate duration. 

Postoperatively, follow-up was taken at three 
months. Limb salvage rate was examined at the final 
follow-up between early and late presented patients. 
30-days mortality and amputation rate were also 
examined and compared between both groups. 

Statistical Package for Social Sciences (SPSS) version 
24.0 was used for the data analysis. Chi-square and 
student t-tests were used to determine characteristics 
of late versus early presentation of acute lower limb 
ischemia. The p-value of ≤0.05 was considered statis-
tically significant. 

RESULTS 

There were 23(76.67%) males and 7(23.33%) fema-
les with a mean age of 50.52±11.74 years in Group I. In 
Group II, 8(75%) were male, and 3(25%) were females, 
with a mean age of 50.08±10.94 years (Table-I). 

 

Table-I: Demographics of the Patients 

Characteristics 
Group-I 

(Late) 
Group-II 

(Early) 
p-

value 

Mean±Age (Yrs.) 50.52±11.74 50.08±10.94 0.841 

Gender 

Male 23(76.67) 8 (75) 
0.505 

Female 7(23.33) 4 (25) 

Comorbidities 

Diabetes Mellitus 14(46.67) 5(41.67) 

0.851 

Smoking 10(33.33) 3(25) 

Hypertension 10(33.33) 4(33.33) 

Obesity 7(23.33) 1(8.33) 

Ischemic Heart Disease 4(13.33) 0(0) 

Atrial Fibrillation 2(6.67) 1(8.33) 

Mean BMI (kg/m) 
27.26±4.82 

kg/m2 
26.92±3.24 0.512 

The most common vessel was the femoral artery, 
found in 13(43.33%) patients and 4(33.33%) in Groups I 
and II (Table-II). 
 

Table-II: Vessels Involved for Revascularization 

Variables 
Group I 

(Late) 
Group II 
(Early) 

p-
value 

femoral artery 13(43.33) 4(33.33%) 

0.641 
popliteal artery 8(26.67%) 3(25%) 

superficial femoral artery 6(20%) 3(25%) 

brachial artery 3(10%) 2(16.67) 

The mean hospital stay in Group-II was 6.45±2.8 
days, and in Group-I, it was 9.86±3.46 days, the diffe-
rence was statistically significant (p-value 0.002). Major 
amputation rate within 30 days was high in late pre-
sented (Group-I) patients as compared to early presen-
ted patients (Group-II) 12(26.67%)vs2(16.67%). (Table-III). 
 

Table-III: Hospital Stay and Amputation Rate in Study 
Groups 

Variables Group I (Late) Group II (Early) p-value 

Hospital stay 9.86±3.46 6.45±2.8 0.002 

Amputation 12(40) 2(16.67) 0.024 
 

At the final follow-up, in Group-I, limb salvage 
was found in 18(60%) patients, while in Group-II, limb 
salvage was found in 11(91.67%) patients. Both groups 
observed a significant difference in limb salvage rate 
(p-value <0.05).The mortality rate was high in Group-I 
(delayed presented) as compared to Group-II (16.67% 
vs 0%) with a p-value <0.05 (Table-IV). 
 

Table-IV: Comparison of Limb Salvage Rate in Study Groups 

Variables Group I (Late) Group II (Early) p-value 

Limb Salvage 

Yes 18(60%) 11(91.67%) 

0.001 No 12(40%) 1(8.33%) 

Mortality Rate 

Yes 5(16.67%) 12(100%) NA 

No 25(83.33%) 0  
 

DISCUSSION 

Acute lower limb ischemia is one of the most 
common vascular disorders found worldwide and is 
associated with higher morbidity and mortality rates. 
Early presentation and accurate diagnosis can reduce 
the complications and mortality associated with acute 
lower limb ischemia.8 Revascularization is considered 
a treatment of choice for managing acute lower 
extremity ischemia due to its higher limb salvage rate 
and fewer complications.9 We conducted a present 
study to compare the limb salvage rate between early 
and late presented patients who were undergoing 
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revascularization for Rutherford class IIB acute lower 
limb ischemia. In this regard, 42 patients were 
enrolled. Among them, 30 patients were late presented, 
and 12 were early presented. The majority of patients 
in our study were male, 73.81%, compared to females, 
26.19%. These results were similar to the previous 
studies in which male patients were predominant at 
65% to 75% compared to females.10,11 

We found that the mean age of patients in the late 
presented Group was 50.52±11.74 years, and in the 
early presented Group, it was 50.08±10.94 years. No 
significant difference was observed between both gro-
ups regarding age and gender with a p-value >0.05. No 
significant difference was found regarding BMI bet-
ween Groups I and II (26.26±3.82 kg/m2 Vs 25.92±3.24 
kg/m2) with p-value >0.05. These results were 
comparable to the study by Chaudhari et al.12 

In a present study we found that diabetes mellitus 
was the commonest co-morbidity in both early and late 
presented patients followed by obesity, smoking, hyp-
ertension, ischemic heart disease and atrial fibrillation. 
In a study conducted by Baril et al. regarding outcomes 
of lower extremity bypass for acute lower limb ische-
mia, in their study diabetes mellitus was the most freq-
uent comorbidity found in acute lower limb ischemia 
patients, followed by hypertension and smoking.13 

In the present study, hospital stay was longer in 
late presented patients at 9.86±3.46 days compared to 
early presented patients at 45±2.8 days, and the diffe-
rence was statistically significant. Previous studies 
demonstrated that patients who presented late for 
revascularization for acute limb ischemia had longer 
hospital stays than ten days compared to patients who 
presented early median of five days.14,15 We found that 
the 30 days amputation rate was high in late-presented 
patients as compared to early-presented patients [8 
(26.67%) Vs 2(16.67%)], but the difference was not 
statistically significant. Rothenburg et al. reported        
that delayed fasciotomy is highly associated with 
major amputation in patients with acute lower ex-        
tremity ischemia compared to early fasciotomy 50% 
versus 5.9%.16 

In our study, limb salvage was found in 18(60%) 
patients, while in Group-II, limb salvage was found in 
11(91.67%) patients; a significant difference was obser-
ved regarding limb salvage rate between both groups 
(p-value <0.05). Chaudhary et al. reported that the  
limb salvage rate was 91.67% in the early presenting 
Group, whereas in the delayed presenting Group, it 
was 72.73%, no significant difference was observed 

regarding limb salvage rate between early and delayed 
pre-sented patients of acute lower limb ischemia 
under-went revascularization.12 A study by Siddique et 
al. examined the outcome of embolectomy in late 
presen-ting patients of acute lower limb ischemia, and 
they included 49 patients. Among them, the limb 
salvage rate was 85.7%.17 

In our study mortality rate was high in Group-I 
(delayed presented) as compared to Group-II (16.67% 
Vs 0%) with a p-value <0.05. A study by Kempe et al. 
included 170 acute lower extremity ischemia patients, 
with the majority (83%) presenting beyond six h 
observed an 85% limb salvage rate at three months.18 
In their study, 52% of the patients were in Rutherford 
Class IIB, the median time to amputation was one day, 
and the 30-day mortality was 18%. Another study 
conducted by Khan et al. reported that for patients who 
were presented after 72 hours for revascularization for 
acute limb ischemia, the limb salvage rate was 80%, 
and mortality was found in 5% of patients.6 Some 
previous studies demonstrated that patients who were 
presented late (more than 72 hours to 15 days) had a 
higher mortality rate than early presented patients.19,20 

CONCLUSION 

We concluded that revascularization for acute lower 
limb ischemia showed better outcomes in early-presented 
patients than in late-presented patients. The limb salvage 
rate was higher in early presented patients than delayed 
presented patients, and the difference was statistically 
significant. Moreover, hospital stay, 30-day mortality and 
amputation rate were significantly higher in delayed 
presented patients compared to early presented patients. 
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