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ABSTRACT

Background and Aim: Diabetes mellitus is an increase in blood glucose levels results in altered fat, protein metabolism, and
carbohydrate which leads to cardiac, eye, nervous system dysfunction, and kidney. The major cause of hospitalizations in
patients with diabetes mellitus (DM) is diabetic foot ulcers (DFU). The purpose of the present study was to evaluate the
peripheral arterial disease in diabetic foot ulcer patients presented to endocrine clinic.

Patients and Methods: This descriptive cross-sectional study was carried out on 206 diabetic foot ulcers patients presented to
the endocrine clinic in Peshawar from January 2021 to December 2022. Patients were enrolled after taking written informed
consent from each individual. Patient’s details such as gender, age, peripheral artery disease (PAD), diabetes types, heart
failure, wound size, diabetes duration, end-stage renal disease, DFU history, prior history of amputation, and peripheral
neuropathy were recorded. Angiography and revascularization may be required if arterial Doppler ultrasound confirmed PAD.
Additionally, wound debridement and topical dressings were applied. In the treatment of wound ischemia, pentoxifylline, and
calcium blockers were recommended along with diabetes control procedures and appropriate antibiotics. SPSS version 27 was
used for data analysis.

Results: Of the total 206 DFU patients, there were 142 (68.9%) male and 64 (31.1%) females. The prevalence of peripheral
artery disease (PAD) was 58.3% (n=120). Age-wise distribution of patients were as follows: 31 (15%) in 25-45 years, 107 (52%)
in 46-65 years, 60 (29.1%) in 66-85 years, and 8 (3.9%) >85 years. Out of 206 DFU patients, the prevalence of type-I diabetes
mellitus and type-II diabetes mellitus was 8 (3.9%) and 198 (96.1%) respectively. PAD prevalence was significantly associated
with Type 2 diabetes. The incidence of PAD in plantar foot, non-plantar foot, and heel was 66 (55%), 42 (35%), and 12 (10%)
respectively among 120 cases. Out of 206 DFU cases, the incidence of peripheral neuropathy, DFU history, amputation history,
heart failure, and chronic renal failure was 142 (68.9%), 104 (50.5%), 54 (26.2%), 46 (22.3%), and 42 (20.4%) respectively.
Conclusion: The present study concluded that the prevalence of peripheral artery disease (PAD) was 58.3% among diabetic
foot ulcers. Results indicate that DFU and PAD are significantly related. It has been found that male patients with DFU were

more likely to suffer from PAD as compared to women with statistically insignificant association.
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INTRODUCTION

Diabetes mellitus (DM) and Diabetic foot ulcer (DFU) are the most
serious health issues and prevalent reasons for hospitalization [1].
Diabetes mellitus (DM) is defined by high blood sugar levels, and
changes in carbohydrate, lipid, and protein metabolism lead to eye,
renal, cardiovascular, and nervous system dysfunction. Diabetes
incidence has climbed by roughly 6% per year over the last
decade, and the globe has faced a diabetes pandemic [2, 3].
Diabetes is one of the leading causes of chronic renal failure and
amputation, accounting for 70% of all limb amputations [4].
Because of its substantial relationship with failure to heal and
amputation, peripheral artery disease (PAD) early and precise
detection in patients with diabetic foot ulceration is critical [5, 6].
While PAD is frequent below the knee in diabetic individuals, it was
previously considered that the foot arteries were immune to
occlusive disease [7]. Recent angiographic investigations,
however, have found foot artery disease in up to 48% of diabetic
individuals, presenting with significant ischemia of the foot [8].

Risk factors for DFU include high blood sugar levels, blood
pressure problems, foot deformities, and vision impairment [9].
Cellulite, necrotizing fasciitis, abscess, osteomyelitis, and myositis
are all symptoms of DFU, which can turn to amputation of lower
extremity. Almost half cases of DFU develop an infected lesion 18
months after amputation, and other organ’s amputations varies
from 50% to 65% 3 to 5 years later [10]. DFU assessment
necessitates a thorough review of clinical histories, examination,
and treatments. Diabetic patient screening has a significant role in
the prevention and treatment of lesions [11]. Clinical evaluations
are required for a successful treatment strategy. Even if they do
not complain of foot issues, all diabetes patients should be
evaluated by their physician at least once a year [12, 13].

There are numerous treatment guidelines for people with
PAD and persistent limb-threatening ischemia  (CLTI).
Unfortunately, most studies reporting on PAD outcomes do not
include a diabetic subgroup, despite the fact that majority of the
included patients are likely to have diabetes. Moreover, many
studies on PAD and diabetes involve only individuals with intact
feet or fail to accurately document the existence of neuropathy,
ulcer, infection, or other conditions that contribute to poor
outcomes [14]. Certainly, DFU patients, X-rays imaging,
neurological, and vascular tests are also utilized to help in the
diagnosis and assessment of abnormalities [15]. Diabetic
individuals benefit from prompt detection and management of foot
ulcer causes. Managing blood sugar levels and quitting smoking
can both help to decrease the course of neuropathy and vascular
disease. PAD was found in almost half of diabetic foot patients
[16]. In terms of the problem's relevance, PAD recognizing and
treating is a critical for diabetic foot patients and amputation
decreasing is the most essential techniques [17]. As a result, the
current study aimed to evaluate the PAD in patients with DFU
presented to endocrine clinic.

METHODOLOGY

This descriptive cross-sectional study was carried out on 206
diabetic foot ulcers patients presented to the endocrine clinic in
Peshawar from January 2021 to December 2022. Patients were
enrolled after taking written informed consent from each individual.
Patient’s details such as gender, age, peripheral artery disease
(PAD), diabetes types, heart failure, wound size, diabetes duration,
end-stage renal disease, DFU history, prior history of amputation,
and peripheral neuropathy were recorded. Angiography and
revascularization may be required if arterial Doppler ultrasound
confirmed PAD. Additionally, wound debridement and topical
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dressings were applied. In the treatment of wound ischemia,
pentoxifylline, and calcium blockers were recommended along with
diabetes control procedures and appropriate antibiotics. The
acquired information was analyzed using the SPSS version 27.
Mean and standard deviation was used for quantitative variables.
Frequencies and percentages were used for qualitative variables.
Chi-square test was used for comparing different parameters by
taking 5% level of significance.

RESULTS

Of the total 206 DFU patients, there were 142 (68.9%) male and
64 (31.1%) females. The prevalence of peripheral artery disease
(PAD) was 58.3% (n=120). Age-wise distribution of patients were
as follows: 31 (15%) in 25-45 years, 107 (52%) in 46-65 years, 60
(29.1%) in 66-85 years, and 8 (3.9%) >85 years. Out of 206 DFU
patients, the prevalence of type-l diabetes mellitus and type-Il
diabetes mellitus was 8 (3.9%) and 198 (96.1%) respectively. PAD
prevalence was significantly associated with Type 2 diabetes. The
incidence of PAD in plantar foot, non-plantar foot, and heel was 66
(55%), 42 (35%), and 12 (10%) respectively among 120 cases.
Out of 206 DFU cases, the incidence of peripheral neuropathy,
DFU history, amputation history, heart failure, and chronic renal
failure was 142 (68.9%), 104 (50.5%), 54 (26.2%), 46 (22.3%), and
42 (20.4%) respectively. Gender’s distribution is illustrated in
Figure-1. Age-wise distribution of patients are shown in Table-I.
Figure-2 depicts the incidence of type-l and type-ll diabetes
mellitus. Wound locations are demonstrated in Figure-3. The
incidence of PAD in diabetic foot ulcer patients are illustrated in
Figure-4. Association of peripheral artery disease with wound
location, types of diabetes, and duration of diabetes are shown in
Table-Il.
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Figure-4: prevalence of PAD in diabetic foot ulcer patients (n=206)

Figure-1: Gender’s distribution (n=206)

Table-2: Association of peripheral artery disease with duration of diabetes,
and wound location

Table-1: Age-wise distribution of diabetic foot ulcers (n=206) Parameters PAD Positive PAD negative P-value
Age group (years) Frequency (N) Percentage (%) prevalence N (%) prevalence N (%)
25-45 31 15 Diabetes types 0.082
46-65 107 52 Type-I DM 2(25) 6 (75)
66-85 60 201 Type-Il DM 118 (59.6) 80 (40.4)
>85 8 3.9 Diabetes 0.039
Total 206 100 duration (years) 19 (46.3) 22 (55.7)
<5 39 (62.9) 23(37.1)
6-10 62 (60.2) 41 (39.8)
>10
Wound location 0.846
Plantar 66 (63.5) 38 (36.5)
Non-plantar 42 (50) 42 (50)
Heel 12 (66.7) 6(33.3)
H Type-l DM
T DISCUSSION

Figure-2: incidence of type-I and type-II diabetes mellitus (n=206)

The present study mainly focused on the assessment of peripheral
artery disease in diabetic foot ulcers presented to endocrine clinic
and found that PAD was seen in a significant proportion of diabetic
individuals with DFU. Controlling PAD as a key risk factor for DFU
in diabetics will require more stringent treatments. Diabetic
patients' neurovascular assessments and early detection of PAD
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may be effective therapies to avoid the DFU’s development.
Individuals with diabetes who have an intact foot should have a full
clinical evaluation for PAD that includes a history, pulse palpation,
and ankle brachial pressure index testing. Patients with clinical
suspicion of illness should undertake particular cardiovascular risk
modification utilizing current advice since they are at significantly
elevated cardiovascular risk.

The etiology of diabetes-related macro-vascular illness
involves cellular alterations in endothelial, vascular smooth muscle
cell, and platelet function [18]. Diabetes-related metabolic
dysfunction, such as insulin resistance, dyslipidemia,
hyperglycemia, and high amounts of free fatty acids, underlies the
cellular processes that contribute to vascular dysfunction.
According to population research, there is a graded and
independent  relationship  between glucose control and
incident/prevalent PAD in diabetic individuals [19, 20].

Peripheral artery disease is an autonomous risk factor for
acquiring ulceration and limb loss, and it is present in up to 50% of
diabetic foot ulcer patients. It is more prone to arise in elderly
people and is existing in > 70% of diabetic patients over the age of
70 who have a foot ulcer [21]. Diabetes patients often have
widespread peripheral vascular involvement that is particularly
severe in the crural arteries, with a high frequency of lengthy
occlusions [22-24]. Medial sclerosis (calcification of the tunica
media) is also common and can impair peripheral vascular
compliance and hence tissue perfusion. Diabetes impairs the
development of collateral arteries in response to major artery
occlusions, which may exacerbate the problem of tissue ischemia
compared to people without diabetes [25].

Barshes et al., [26] discovered a greater frequency of
neuropathy in males as neuropathy between men and women
varies. Our findings revealed that 68.9% of patients were male,
which may represent the gender ratio for foot ulcers developing in
the population. The present study findings were also similar to
Barshes et al., who found that male DFU patients were 73%.
Neuropathy prevalence rose with age, as reported in previous
research [27].

Our study discovered that diabetes duration had a significant
influence on DFU outcomes. Of 206 patients, 60.2% had diabetes
for more than 10 years, indicating that the diabetes duration
significantly improved peripheral artery and DFU risk involvement.
Our findings were comparable with a prior study conducted by
Wang et al., who discovered that diabetic patients for >10 years
were 68.75% [28]. Prior research has shown that diabetes has
inhibitory effects, and that the diabetes duration may be as
essential as total blood glucose management [29].

Neuropathy was found in 68.9% of the patients in this study,
and PAD was significantly associated with neuropathy. According
to Lehrman et al., found that neuropathy was found in 23.9%
patients, but Azzopardi et al. reported 14.9%. [31, 32] Our findings
were consistent with the findings of other research, and so in
diabetic individuals, vasculopathy may be an essential risk factor in
determining the amputation need.

CONCLUSION

The present study concluded that the prevalence of peripheral
artery disease (PAD) was 58.3% among diabetic foot ulcers.
Results indicate that DFU and PAD are significantly related. It has
been found that male patients with DFU were more likely to suffer
from PAD as compared to women with statistically insignificant
association.
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