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Aims Lower extremity amputations are increasingly frequent in people with arterial 
insufficiency, becoming an important public health problem in Iraq and worldwide. This 
study aimed to evaluate the impact of revascularization of the lower limb with critical 
ischemia by peripheral angioplasty on improving the patient’s life.
Materials & Methods This experimental study was conducted in patients with lower limb 
ischemia in Al-Shaheed Ghazzi Al-Hariri Hospital for Surgical Specialties in Baghdad, Iraq, 
from October 2019 to October 2020. One hundred sixteen patients with arterial insufficiency 
were selected by the purposeful sampling method. A group of patients (55 cases) was 
selected for peripheral therapeutic intervention. The Chi-Square and Fisher’s exact tests 
were used for data analysis.
Findings There was a clear improvement in the level of amputation after treatment. High 
levels of amputation were needed for the control group who did not have a therapeutic 
intervention, and most of them had amputations above the knee (86.9%).
Conclusion Peripheral intervention has an important role in improving the level of 
amputation in patients with critical limb ischemia of the lower extremities and should 
consider before primary amputation in selected patients.
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Introduction 
Amputation is a surgical procedure that aims at the 
total or partial removal of an extremity that, for 
some reason, could not be recovered, and its 
maintenance is an aggravation to the patient's 
tribulation. It aims to relieve physical and psychic 
suffering [1]. Amputations have indications in some 
situations of trauma, tumors, and certain categories 
of patients with the peripheral arterial disease 
where surgical therapy fails with tissue loss and/or 
infection [1, 2]. Major lower limb amputation is 
defined as below, though, or above the knee loss of 
an extremity. Minor lower extremity amputation 
refers to below the level of the ankle [2]. 
Approximately 100,000 major leg amputations are 
performed each year in the United States; about half 
are attributable to diabetes and peripheral arterial 
disease [3, 4]. Within the population of patients with 
peripheral arterial disease with the critical lower 
limb, the estimated prevalence of diabetes ranges 
from 27% to 76%. Concomitant diabetes and 
peripheral arterial disease carry an amputation risk 
that is four times greater than the recorded average 
[3].  
Studies have shown that between 25% and 90% of 
amputations among the populations studied are 
concomitant with diabetes [4]. Attributable to the 
combination of peripheral neuropathy and infection 
derived from diabetes and altered arterial flow due 
to peripheral arterial disease. Diabetic ulcers, 
associated with motor, sensory, and autonomic 
neuropathy, resulting in foot deformities and 
deterioration in wound healing, are also an integral 
part of the risk of amputation in patients with 
diabetes. It is estimated that about 50% of patients 
with diabetic ulcers have a peripheral arterial 
disease simultaneously [1, 2, 5]. The second cause of 
major amputations in the lower limbs is trauma 
(about 20%). It occurs predominantly in males 
(around 75%) and is related to traffic accidents and 
gunshot wounds [2]. Diabetes mellitus stands out in 
Iraq and the world for its importance as a public 
health problem [4]. Its epidemiological impact is 
expressed in increased morbidity and mortality 
rates and inconsequent disability, e.g., blindness, 
diabetic retinopathy, end-stage renal failure, and 
lower extremity amputations [6]. The long duration 
of disease, prolonged hyperglycemia, dyslipidemia, 
smoking and drinking habits, the presence of 
neuropathy or peripheral vascular disease, and 
previous ulcerative lesions are some of the factors 
risked for Lower Extremity Amputation in people 
with diabetes mellitus [5, 6]. Diabetic patients may 
present with microcirculation and/or 
microcirculation involvement, clinically presenting 
with motor and sensory neuropathy and even 
ischemia [4]. In general, diabetes is responsible for an 
amputation every thirty seconds, and 50% of these 
patients will have an amputation above or below the 
knee. In the United States alone, it is estimated that 

80,000 amputations occur annually, and in five 
years, 50% will require a second amputation, and 
50% will die. The cause of death is mainly motivated 
by cardio or cerebrovascular events [7]. 
Modern surgical treatment methods and peripheral 
vascular intervention have provided different 
modalities of solutions for various vascular diseases. 
However, amputation of the limb is a final solution 
to cases where the limb is not salvageable. Lower 
limb amputation is performed to remove ischemic, 
infected, necrotizing tissue that cannot be removed 
locally, which is sometimes a life-saving procedure 
[8]. The Second Transatlantic Community Consensus 
Working Group (TASC II) documented significant 
amputations due to peripheral artery disease 
ranging from 12 to 50 per 100,000 people per year. 
The aging population is expected to increase by 50 
percent over the next 15 years. Factors that predict 
the need for lower limb amputations in patients with 
limb disease include tissue loss, end-stage kidney 
disease, poor functional conditions, and diabetes. 
Diabetic amputees are likely to be severely disabled, 
experience their initial amputation at a younger age, 
progress to high-level amputations, and die at a 
younger age than patients without diabetes [9]. 
Critical lower limb ischemia is a condition that poses 
a threat to limb viability and should be promptly 
treated to avoid further amputation. The ideal 
treatment for Critical lower limb ischemia is 
revascularization. The higher amputations of the 
lower limbs have a relevant socioeconomic impact 
such as loss of work capacity, socialization, and 
quality of life, associated with significant morbidity 
and mortality rates. As an aggravating factor in 
traumatic causes, we greatly involve economically 
active adults and young people, further worsening 
the social impact. Therefore, with its positive results, 
peripheral vascular intervention is an excellent 
solution to reduce the level of amputation [10]. 
Peripheral endovascular intervention should be 
deliberate as an alternative to primary amputation, 
particularly patients with Critical lower limb 
ischemia who are poor candidates for conventional 
surgical bypass [11].  
This study aimed to evaluate the impact of 
revascularization of the lower limb with critical 
ischemia by peripheral angioplasty on improving the 
outcome in lowering the level of amputation to the 
stage that helps improve the patient's life and 
adjusting of the prosthesis. 
 
Materials and Methods 
This experimental study considered cases of 
patients diagnosed with lower limb ischemia who 
majorly were diabetic submitted to a consultation 
clinic in Al-Shaheed Ghazzi Al-Hariri Hospital for 
Surgical Specialties in Baghdad, Iraq, from October 
2019 to October 2020. The cases (N=116) in this 
study were selected after the clinical examination, 
color Doppler and CT angiography. Through the 
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results of those examinations, patients were selected 
for the intervention. The case data included patients 
diagnosed with critical limb ischemia and scheduled 
to undergo lower limb major amputation after 
suffering from arterial insufficiency. Controls were 
patients with lower limb ischemia, which was 
delayed or not submitted for intervention. The 
number of cases was determined randomly 
according to inclusion criteria. Inclusion criteria 
were patients of any age or sex who suffered lower 
limb ischemia where amputation of different levels 
was indicated for them, followed by pre-and post-
endovascular intervention. Individuals were 
excluded when patients were beyond the level of 
intervention or those with poor compliance and 
those whose medical records were insufficiently 
filled out or missed follow-up. Because they are 
confounding factors, gender, age, and duration of the 
diagnosis of diabetes were considered for pairing. 
The unfair variables were Socio-demographic 
characteristics (naturalness, schooling, color, 
occupation) and Lifestyle habits (smoking and 
drinking, alcoholic beverages in the present or past, 
quantity and duration). A protocol was drawn up 
(form for the collection of data) with personal 
information: name, gender, age, and birth date, 
factors related to amputation such as vascular 
reason, amputation level, blood glucose level, and 
the number of amputations. As for the amputation 
level, it was divided into proximal (or trans-femoral) 
and distal (including leg, foot, or toe(s)) to facilitate 
comparison with data existing in the literature.  
The Chi-Square and Fisher's exact tests were used in 
SPSS 25 software to calculate the OR (odds ratio) 
and 95% Cis (confidence intervals) to determine the 
association between level of amputation with 
peripheral arterial intervention results. 

 
Findings 
The total number of patients included in this study 
was 116 who have indications for above-knee 
amputation, 90 men (77.6%) and 26 women 
(22.4%). Fifty-five were amputated after performing 
a peripheral intervention with no restrictions on 
their age or gender. These patients had decided to 
amputate them before the therapeutic intervention 
but at a higher level. Of the 55 patients, 38 were 
males, and 17 were females, including between 31 
and 83 years old. On the other hand, 61 patients 
were amputated due to arterial insufficiency, and it 
was not possible to perform a therapeutic 
intervention for them for various reasons.52 were 
males, and 9 were females. The mean age was 
63.4±9.7 and 61.2±11.7 years in peripheral and 
without peripheral groups, respectively. Diabetes 
was the commonest risk factor found in 107 
(92.24%) of patients that were followed by smoking 
(Table 1). 
 

Table 1) Results of demographic and clinical characteristics of 
the study population  
Variable Therapeutic 

intervention 
(n=55) 

Control group 
(n=61) 

 Number Percent Number Percent 
Diabetes 49 89.1 58 95.1 
Smoking 32 58.2 26 42.6 
Coronary artery disease 9 16.4 12 19.7 
Hypertension 31 56.4 42 68.9 
Other limb amputation 7 12.7 5 8.2 
Chronic kidney disease 4 7.3 5 8.2 
 
The high levels of amputation were for the control 
group who did not have a therapeutic intervention 
(Table 2). Most of them had amputations above the 
knee (86.9%).  
 
Table 2) The level of amputation in both groups (N=116) 
Level of 
amputation 

Therapeutic 
intervention 

Control 
group 

relative risk 
(95%CI) 

p-value 

Above the 
knee 

6 53 4.47(2.2.7.9) <0.001 

Trans knee 0 0 *****  
Below the 
knee 

2 8 2.3(0.9 - 8.1) 0.12 

Syme’s 13 0 0.5(0.37 -0.6) 0.0002 
Trans 
metatarsal 

34 0 0.45(0.37 - 0.54) <0.0001 

 
Most of the arterial occlusions of the lower 
extremities were below the knee; this included tibial 
arteries, posterior tibial arteries, and peroneal 
artery stenosis, followed by the popliteal artery in 
sequence. In contrast, there was a significant 
number of superficial femoral artery occlusions. The 
most successful result was obtained from common 
femoral and external iliac artery intervention (2 out 
of 2 100%). While below the knee intervention gave 
the worst result as 36 out of 49 interventions were 
failed. The superficial femoral artery, popliteal 
artery, and below-the-knee arterial lesions were the 
most common among the second group, and above-
knee amputations were the most frequent (Table 3). 
 
Table 3) Type of lesion in both groups and the result of the 
intervention  
Arterial lesion Percutaneous transluminal 

angioplasty 
Total Successful  Failed  Success rate 

(%) 
Aortoiliac 5 2 3 40 
External iliac arteries and 
common femoral 

2 2 0 100 

Superficial femoral artery 29 26 3 90 
Popliteal artery 31 29 2 93.5 
Below the knee 49 36 13 73.5 
Pedal arteries 12 7 5 58 
 
A case in which a peripheral intervention was 
performed for a leg that was subject to amputation 
above the knee due to multiple arterial critical 
lesions. The figure shows the improvement of the 
condition after treatment and the change of the 
amputation level to a level lower than scheduled 
(Figure 1). 
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Figure 1) How the lower limbs looked after the peripheral 
therapeutic intervention and the minor amputation of the foot 
 
Discussion 
Several variables are involved in the rise of arterial 
insufficiency in the lower extremities, and diabetes 
may be considered the most important. Not 
forgetting the role of other factors such as smoking 
and dyslipidemia, but to a lesser extent [12]. The 
prevalence of major amputation in patients with 
diabetes mellitus is also higher than in nondiabetics, 
with rates ranging from 5 to 15 times greater in 
some studies [13, 14]. In a Medicare population relative 
to nondiabetic patients, the relative risk for lower 
extremity amputation was 12.7 in diabetic patients 
[15]. The amputation of the lower limbs is largely 
reflected in patients' health, social, and economic 
status [16]. The post lower extremity amputation 
survivors have a significantly reduced quality of life 
and higher risk of depression related to impaired 
psychosocial functioning [17].  
Lower extremity amputation is associated with huge 
morbidity and mortality [16]. Low and middle-income 
countries are currently at the greatest risk of 
diabetes-related complications and deaths [18]. 
Therefore, in this study, we sought to know the role 
of the peripheral intervention as a way of 
revascularization in improving the level of 
amputation for patients for whom amputation was 
decided before the peripheral intervention from the 
main level to a minor level. Most of those included in 
this study were middle-aged men. This is consistent 
with the fact that arterial insufficiency is more 
common in men than in women and that increasing 
age is a risk factor for its occurrence. The 
comorbidities associated with peripheral arterial 
insufficiency were not different from what was 
mentioned in many previous studies, where it was 
topped by diabetes and then followed by smoking 
and hypertension, and others [19-21].  
Amputation above the knee was scheduled for all 
patients in this study. However, after the peripheral 
intervention and its success in the first group, the 
results changed and the amputation transformed 
from major to minor lower limb amputation, where 

most of the amputation in the first group was trans-
metatarsal and in the second group was above the 
knee. The result was significant for all amputation 
levels when compared between the two groups. This 
is due to the improvement in blood flow to the lower 
extremities after the peripheral intervention. The 
superficial femoral and popliteal arteries are most 
frequently affected by atherosclerosis; the pain of 
intermittent claudication is most commonly 
localized to the calf [22]. While most of the 
therapeutic intervention in our study was for the 
arteries below the knee, followed by superficial 
femoral and popliteal arteries. Although the total 
number of the latter two exceeds the first, the high 
number of the first can be explained by its 
association with the high proportion of diabetics in 
the study, as they suffer from symptoms of diabetic 
foot, a syndrome associated with neuropathy and 
immunopathy in addition to vasculopathy [23, 24].  
The results were not the best of the vascular 
intervention compared to that of other arteries, but 
they remained satisfactory. It is impossible to 
establish a relationship (without bias) between the 
level of amputation and the anatomical region of the 
diseased arteries submitted for intervention. This is 
because most patients suffer from arteriosclerosis in 
more than one artery, which makes judging the level 
of amputation or successful intervention illogical in 
linking the two variables. However, the lesions of the 
superficial femoral artery, popliteal arteries, and 
BTK arteries led to the largest amputations above 
the knee. The therapeutic intervention led to a 
change in the amputation level to a minor and better 
level. These results reflect the importance of these 
arteries in determining the amputation level. 
Arterial lesions with relatively low PTA success 
rates require strict pre-operative preparation and 
intensive post-operative care; these measures might 
improve the success rate. We support what some 
previous studies mentioned about the need to 
consider the peripheral endovascular intervention 
for any patient predisposed to amputation of his 
lower limbs after reviewing his condition. 
 
Conclusion 
The peripheral therapeutic intervention is not only 
useful in saving the lower limbs of patients with 
arterial insufficiency from inevitable amputation, 
but it is very important in improving the level of 
amputation in patients who are candidates for high 
levels of amputation by improving blood flow to the 
target organ, and this is reflected in the patient's 
health and social condition.  
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