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Abstract

Background: As one of the leading causes of vascular morbidity andafitgrtperipheral arterial disease (PAD) remains
one of the most underdiagnosed and undertreated atheroscidisdases. The relatively high prevalence oDPA
combined with an aging population, increasing burden of chrisgasks, and poor control of risk factors will contebut
to pooer clinical outcomes in the coming decades

Objective: This study aims to identify the clinical profile of PABpiatients at Dr. Soetomo General Hospital Surabaya in
2019- 2021.

Material and methods: This study is a retrospective observational descriptive stsig the total sampling technique to
acquire data from patiesit medical records and arteriography reports diagnosed 43, RAich confirmed by
arteriography examination at Dr. SoetofBeneral HospitaBurabaya during January 2019 - July 2021.

Results Among 74 PAD inpatients included®AD was more prevalent in men (52.7%) than in womere ilost
commonly affected age group above the age of 45. Dupla@sattography examination reported triphasic waveform was
the most commonly found waveform on the left (33.8%) aght r{39.2%) lower extremitiesvith the left common
femoral artery (55.4%) and right common femoral art€32.7%) lower as the disease location. Arteriography
examination reportedomplete total occlusion on the left (44.6%) and right (4).@%er extremities with femoral artery
(51.4%) as the disease location. Critical limb ische(@&3%) was the most found clinical presentation among the
patients. Antiplatelet agents (93.2%) were the mostcpbesi pharmacological agent among the patients with .PAD
Patients with PAD on average were hospitalized for 8236.

Conclusion: This study discovered that the vast majority PAD inpatiemie men over the age of 45, with the femoral
artery being the most common location for PAD lesion.

Keywords Peripheral arterial disease; atherosclerosis; elipiofile.

1. INTRODUCTION

Peripheral arterial disease (PAD) is a progressiva@hlerotic condition that involves partial or total
blockage of one or more arteries in the lower limbs @ndonsidered an indicator of generalized
atherosclerosis. As a result, "PAD" has become thfeped term for partial or complete obstructior>of
peripheral arteries (1). This condition is sometimesrrefl to as peripheral vascular disease, peripheral
arterial occlusive disease, and lower extremity attefisease. Atherosclerosis is a chronic lipid-driven
inflammatory disease of the artery that involves bibth innate and adaptive immune systems (2). The
continual exposure of vascular cells to excessive amafulipids, combined with by endothelial activation
and dysfunction in the intima layer, promotes the fdioneof atherosclerotic plaqued/hen lipids containing
lipoproteins accumulate in the tunica intima and actittaeendothelium, atherosclerosis progresses (3). The
endothelium also expresses adhesion molecules and rdeukitxytes into the subendothelial grehere
they combine with monocytes to become macrophageshwhigrate into the intima tunica and generate fat
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streaks, eventually leading to atherosclerotic plaquadton (4). Reduced blood flow caused by plaque
obstruction or endothelial dysfunction, promotes tissue Xigpm the lower limbs, resulting in muscle
ischemia and present as the disease's symptoms, ortectf ie/ pain. The ongoing inadequate perfusion of
tissue, endothelial dysfunction, chronic inflammation, drgh levels of oxidativeall contribute to
mitochondrial injury, free radical formation, musclbef damage, myofiber degeneration and fibrosis, and
tissue damage, which can manifest as gangrene (5).

Both atherosclerosis and PAD share overlapping risk fac@egain factorsfeatures, or habits may
increase the likelihood for developing atherosclerosihich can lead to PAD. Hypertension,
hypercholesterolemia, diabetes mellitus, smoking, ipheend a sedentary lifestyle are all major risk festo
for PAD (6, 7). The likelihood of developing PAD increaséth each risk factor, from 1.5 times with one
risk factor to 10 times with three or more risk factors.amily history of PAD is also linked to a 1.83-fold
increased risk of PAD and a stronger relationship witb Rith a more severe occurrence (8).

The lower extremities artery system can be divided thtee segments based on structural and
anatomical characteristics: the aorto-iliac, fempopliteal, and infrapopliteal arteries (9). PAD often affects
the lower extremities and can be present in any egatsegments, but the femoro-popliteal is thought to be
the most commonly affected (10). Despite the fact that @6 of cases are asymptomaindividuals who
develop symptomatic cases of PAD tend to have a historyaaflication, which appears as cramp-like
muscle pain that occurs with exertion and subsides quickly st (11, 12). Asides from intermittent
claudication, abnormal or absent pedal pulses, other tlifilcdings include paresthesia, impaired gait,
ischemic and rest pain, gangrene or non-healing woundis, zaid vascular bruits.

The American College of Cardiology/American Heart AssomiatPractice Guidelines (ACC/AHA)
classify the clinical presentation of PAD into four ezgdries, namely asymptomatic PAD, intermittent
claudication, critical limb ischemia (CLI), and acute limbhemia (ALI)(13). The Fountaine and Rutherford
classification is another that stratifies PAD basedtsrtlinical presentation (14), A comprehensive history
and physical examination are particularly beneficiadiagnosing PAD Several procedures, including ankle-
brachial index (ABI) measurement or other vascular imagingh @s duplex ultrasonography, computed
tomography (CT), magnetic resonance imaging (MRI), andiegtaphy to evaluate the arteries in PAD, are
necessary to confirm and help classify the.rifke primary goal of PAD management is to improve the
patient’s quality of life by minimizing symptoms and vascular morbidity and mortality (15). Lifestyle
modification, cholesterol reduction, blood pressure congatiplatelet therapy, anticoagulant therapy, and
peripheral vasodilators are all used to treat PAD amd remluce vascular mortality, symptoms, and
complications.

2. MATERIAL AND METHOD

This is a retrospective observational study that usesah sampling technique to obtain data. Between
January 2019 and July 2021, data were obtained from the eleatmedical records and arteriography reports
of PAD inpatients at Dr. Soetomo General Hospital Surabalye inclusion criteria were patients diagnosed
with PAD. This study used SPSS software to analyze thestiistically.
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3. RESULTS

A total of 81 cases were suspected as PAD at DR. Sodi@neral Hospital Surabaya between January
2019 and July 2021, but only 74 cases of PAD were confirmed ircededcords and patients' arteriography
reports. The characteristics of the patients are suinedain Table 1.

Among the 74 confirmed cases, 39 (52.7%) were men, and pati@rtshe age of 45 were the most
affected. Pain in the leg (95.9%) was the most commonly ezpattief complaint by patients. Critical limb
ischemia (CLI) was the most commonly apparent clinicas@ntation seen in 52 patients (70.3%).
Antiplatelet agents (93.2%) were the most commonly prestpharmacological agents in PAD patients.

To help confirm the PAD case and analyze the affectedries, duplex ultrasonography and
arteriography were performed on patients. On duplex ultmggaphy examination, triphasic waves and
common femoral artery lesions were the most comntinica findings. The most common clinical findings
discovered during an arteriography examination were completeotatiusion and femoral artery lesions.The
clinical findings of vascular imaging are summarized inl@&b

Vital sign results were within the normal range. The gete blood count (CBC) results were also
within the normal limits, except for decreased Hb a@irHevels and increased MCHC levels. Patients with
PAD spent an average of 6.76 days in the hospital. Thesigtas, CBC test results, and patient length of stay
are summarized in Table 3.

Table 1. Characteristics of PAD patisn

Characteristics Frequency Percentage (%)
Sex
Male 39 52.7
Female 35 47.3
Age
<25 0 0
26-35 2 2.7
3645 9 12.2
46-55 21 28.4
56-65 21 28.4
>65 21 28.4
Chief complaint
Pain 71 95.9
Pulseless 0 0
Pallor 0 0
Paresthesia 34 45.9
Paralysis 4 5.4
Poikilothemia 12 16.2
Necrotic foot 14 18.9
Others 24 324
Clinical presentation
Asymptomatic
Claudication
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Acute Limb Ischemia 22 29.7
Critical Limb Ischemia 52 70.3

Pharmacological agents

Angiotensin-converting enzyme inhibitors 35 47.3
(ACE inhibitor)

Angiotensin |l receptor blockers (ARB) 17 23.0
Beta blockers 31 43.0
Calcium channel blocke(€CB) 20 27.0
Diuretic 20 27.0
Antiplatelet 69 93.2
Anticoagulant 57 77.0
Statin 41 55.4
Antidiabetc 21 284

Table 2. Vascular imaging results

Left Right
Frequency Percentage (%) Frequency Percentage (%)
Waveform
Monophasic 19 25.7 19 25.7
Biphasic 24 324 27 36.5
Triphasic 25 33.8 29 39.2
No description 16 21.6 16 21.6
Disease location
Common femoral artery 42 55.4 39 52.7
Duplex Deep femoral artery 21 28.4 19 25.7
Ultrasonography ~ Superficial femoral artery 32 43.2 33 44.6
Popliteal artery 36 48.6 33 44.6
Posterior tibial artery 34 45.9 27 36.5
2/3 Proximal anterior tibial 33 44.6 31 41.9
artery
1/3 Distal anterior tibial 33 44.6 31 41.9
artery
Dorsalis pedis artery 30 40.5 26 35.1
Peroneal artery 1 14 0 0
No description 16 21.6 16 21.6
Stenosis degree
Insignificant 24 32.4 15 20.3
Arteriography Significant 17 23.0 20 27.0
Complete total occlusion 33 44.6 31 41.9
No description 9 12.2 9 12.2
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Abdominal aorta 6 8.1 6 8.1
Common iliac artery 10 135 12 16.2
External iliac artery 8 10.8 14 18.9
Internal iliac artery 4 5.4 5 6.8
Femoral artery 38 51.4 38 51.4
Popliteal artery 25 33.8 17 23.0
Anterior tibial artery 34 45.9 34 45.9
Posterior tibial artery 18 243 20 27.0
Peroneal artery 3 4.1 8.1
Dorsalis pedis artery 8 10.8 10.8
Table 3. Vital signs, CBC results, and length of sth AD patients
Mean =SD Median
Vital signs
Temperature (°C) 36.62 +£0.33 36.60
HR (/minutes) 81.45 +14.08 80.00
RR (/minutes) 19.23+1.22 20.00
SBP (mmHg) 12442 +17.77  120.50
DBP (mmHg) 75.53+9.21 78.00
CBC result
Hb (g/dL) 12.32+231 12.90
HCT (%) 37.08 +6.24 38.20
RBC (10/uL) 4.37+0.90 434
PLT (10/uL) 324.86 +186.72  281.50
WBC (1¢/uL) 10.59 £5.52 9.29
MPV (fL) 10.01 £1.01 9.85
MCHC (g/dL) 33.36+1.76 33.50
RDW-CV (%) 14.13+£2.16 13.60
RDW-SD (fL) 43.73£4.74 43.25
Length of stay (LOS) 6.76 £ 673 3.00

4. DISCUSSION

Peripheral arterial disease (PAD) is a global vascukordeér that is estimated to impact more than 200
million people globally. PAD patients are found to hawe@fold increased risk of death from coronary heart
disease (CHD) than patients without PAD and a 3.1-foldtgreaortality rate from all causes. Despite being
endemic throughout the world, PAD remains underappreciatduabthythe medical establishment and the
general people as a substantial source of morbidity analiyort
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In this study, the incidence of PAD was higher in mamgared to women. Previous studies have reported
similar results on PAD incidence between men and womerll{}6]t has long been believed that estrogen is
associated with a preventative effect on the onsethafr@sclerotic disease in women (18). Although the
vasoprotective mechanism of estrogen has not beenuntlgrstood, it is thought to occur due to increased
antioxidant activity, low LDL levels, and increased HDdvéls, along with the anti-inflammatory effect of
estrogen. Women have smaller arterial diameters comparade-matched segmental diameters in men,
which are presumed to cause them to have a greataf tnosis (19). On the contrary, men are reported to
have a wider plague area than women (20). Adverse cardiovascuits arethought to be well predicted by
the area of plaque and not by the degree of stenosis,ssingghat the extent of vessels affected by plaque
may be more predictive than the single site affected.

PAD prevalence and incidence are closely age-relateid. Study discovered that PAD was extremely
common in patients over the age of 45. Previous studiesdfswveeported that the highest incidence of PAD
was found in various age groups above the age of 45 (21, 22). BdeAlsis inextricably linked to the
physiological aspects of aging in blood vessels, its prevalaimses as the population ages. These
physiological aspects include thickening of the tunica intamd media (vascular remodeling) and gradual
loss of arterial elasticity, which results in vasculafretiés (23). Furthermore, there is mounting evidence that
cellular senescence promotes atherosclerosis by impaitirvival due to the accumulation of nuclear and
mitochondrial DNA damage, increased ROS, and a papmmhatory state (24).

Depending on the severity of the disease, PAD may appear avithriety of signs and symptoms,
depending on the severity of the case. In this study, pdimeiteg appeared to be the most common chief
complaint reported by patients. Pain in the leg that iaded by activity and relieved by rest is known as
intermittent claudication and is regarded to be thartak of PAD. This restricted or blocked arteries that
supply the muscles of the lower extremities limit theréased blood flow during activity, resulting in a
disproportion between metabolic demand and oxygen supplpeind associated with the development of
claudication (25). This supply and demand mismatch createsemaigthemia in the muscles that manifests
as pain, cramps, or fatigue. PAD patients typically haNfcent collateral blood flow that they only have
symptoms during activities that increase energy demands,as walking (26).

PAD is a spectrum of diseases ranging from asymptonmatibrbnic. Critical limb ischemia (CLI) is the
most severe form of the disease. In this study, CLI theasmost prevalent clinical presentation in patients
with PAD. CLI is characterized as a progressive claudicahat may develop into nocturnal rest discomfort
and can cause tissue loss in the form of ulcers or gaadR7, 28). The clinical presentation of CLI depends
on the degree of ischemia, the presence of an iafgctihich can exacerbate pain even in the absence of
severe ischemia, and concomitant neuropathy that cese ¢idsue injury or hide pain due to the ulcer process
(29). Many of the CLI findings in this study may be attributed ktjepts who only recently reported their
complaints that had been prevalent for 6 months to a gadier. In addition to clinical findings, the
diagnostic criteria for CLI are also based on the duratifothe onset of complaints, namely, that CLI is
characterized as pain in the lower extremities duringfoesnore than two weeks or afternoons that do not
heal within 412 weeks with optimal therapy or the presence of gandtimsee necrosis) in the feet or toes;
or chronic ischemic resting pain; nocturnal recumbent painischemic skin lesions that may include
ulceration or gangrene that present for at least twasws®, 31);

A systematic and thorough clinical examination, comprigsingscular history and physical examination,
supplemented b targeted examinations, is the best wagtdblish the diagnosis of PAD in all patients.
Advanced imaging studies may be utilized to determineexitent and location of the disease. In this study,
the triphasic waveform was shown to be very common AD Batients using duplex ultrasonography.
Although spectral waveforms in normal, healthy arteries generally, they can also be detected in mild
disease witha 1-19% decrease in artery diameter (32). Another study found thatedbsping a triphasic
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waveform, patients could acquire artery stenosis-@B%, and that increasing peak diastolic velocity raises
the proportion of stenosis to -20% (33). As for the degree of stenosis, using arteriographyliscovered
that complete total occlusion was the most commonceliffinding in PAD patients. PAD of the lower limb
is a group of atherosclerotic disorders ranging froid plaque accumulation to persistent complete arterial
blockage. Arterial narrowing or occlusion in PAD causeseadst decline in blood supply to the limbs,
affecting thedisease’s severity. The presence of arterial stenosis, whilskareces progressively to create full
blockage of the artery, is the pathophysiologic mechabismhich arterial insufficiency develops.

Vascular imaging techniques, such as duplex ultrasonography andgagiehy, among other vascular
imaging modalities, were used to provide thorough anatamichemodynamic information on the afflicted
arteries. According to duplex arteriography data, the comeroorial artery was the most prevalent location
of PAD lesions, whereas the femoral artery was thst rafflicted among the patients in arteriography. This
disparity could be attributed to different reporting systeswell as the sensitivity and specificity of the sest
When compared to arteriography, duplex ultrasonography hassiivégnof 80% and a specificity of 90
100% for detecting femoral and popliteal disease, but itssrtdmble for assessing the severity of stenoses in
the tibial and peroneal arteries (34). The predilection éotamm anatomical sites may be preferred due to
variances in wall composition, artery diameter, or hdynamic variable¢35). Atherosclerotic lesions are
mainly observed in atheroprone locations, which aeelgminantly found in the branches and curvature of
major arteries (36). Low, non-uniform, and irregular arteajl whear stress disrupts the endothelial barrier,
making it more permeable to lipoproteins, resultinghiea accumulation and sequestration of LDLs in the
intima. Furthermore, the superficial placement of¢cbmmmon femoral artery, deep femoral artery, proximal
superficial femoral artery, and popliteal artery makenadte accessible to obtain samples for tests (37). The
location of the disease has been linked to a varietlimical outcomes associated with PAD. Even after
adjusting for risk factors, comorbidities, and restikigj, patients with distal disease had a poorer prognosis
than patients with proximal disease (38). The locatioh@fdsion also influences operative outcomes and the
possibility of limb salvage in patients with CLI (39).

The mainstay of symptomatic PAD treatment is antiptattierapy According to the findings of this
study, antiplatelet therapy was the most commonly presthiharmacological agent among the patients. In
patients with established atherosclerosis, antiplatetstications constitute a therapeutic cornerstone in the
secondary prevention of cardiovascular events (40). Biatelay an important role in atherogenesis because
the emit platelet-derived growth factor (PDGF) and seiot(dhydroxytryptamine, 5HT) and stimulate the
smooth muscle cells migration and proliferatioasulting in atherogenesis. PAD is also linked to platelet
hyperaggregability and enhanced adhesion, as well thsindgreased expression of the surface protein P-
selectin (41). These mechanisms, along with the platelgtaninent role in the atherothrombotic
complications of PAD, are the grounds for the use opkatélet agents in the management of PAD. The
American Heart Association/American College of CardiologhHA/ACC) recommends the use of
antiplatelet agents in symptomatic PAD patientfoteer the risk of myocardial infarction (M), stroke, and
vascular mortality in patients with symptomatic PAD (42).

The length of stay for PAD patients varies per casemoke severe PAD case may necessitate a longer
hospital stay. Patients with severe PAD who have pistigg lesions and foot gangrene are frequently
admitted from the emergency room to medicine servides o the vascular consultation (43). Furthermore
the length of stay is also determined by the intricafcgach case, logistical requirements, and collaboration
with other specialties, such as podiatric or plastigenyt A demographic group with less affordable medical
care at the early stages of the disease is expectdg tmore likely to develop a critical case while
hospitalizedresulting in a patients; length of stay being extended.
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5. CONCLUSION

According to the findings of this study, PAD affected meorenthan women. This condition was most
common in patients over the age of 45. The most pravelésf complaint was noted to be pain. The femoral
artery was the most common site of PAD lesion, wittical limb ischemia being the most common clinical
presentation observed in patients. Patients were gengrakygribed with antiplatelet agents and spent an
average of 6.76 days in the hospital due to PAD.
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