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Abstract

Background: Peripheral arterial disease (PAD) is
gaining equal status like Coronary artery disease (CAD)
and Cerebrovascular accident (CVA) worldwide in
terms of morbidity, economic issues and mortality.
Females with PAD exhibit more of asymptomatic/
subclinical ~ disease pattern. Any gender-based
differences in terms of clinical profiles and treatment
outcomes of PAD is crucial to be studied. Our study is a
first of its kind in Indian subcontinent analysing only

female PAD patients.

Obijective: The purpose of this article is to assess the
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risk factor profiles, natural course of the disease, varied
treatment options and their outcomes in different age

groups of female PAD population coming to our centre.

Methods: This is a retrospective study and included all
female patients who were diagnosed with PAD between
the age group of 25 to 90 years and either underwent
Vascular intervention or had conservative treatment for
the same at Ramaiah medical college hospital,

Bangalore, over a period of 15 years from 2004 to 2018.

Results: The mean age of all cases was 59.41 years.
Most common risk factors were “diabetes mellitus”
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(54.6%), “hypertension” (42.9%) and obesity (35.9%).
Aorto lliac segment interventions were done in 27
cases, SFA & popliteal in 195 cases and infra-popliteal
in 81 cases. Technical success rate of open procedures
% 90%.

encountered were groin

was 96 and for endovascular Major

complications infection,
hematoma, nephropathy and distal embolization. In a
follow-up of 1 year, 48 patients succumbed to death due
to coronary event and 66 of them required re-
intervention due to either bypass graft thrombosis or

new tissue loss.

PAD

healthcare problem in our community, often due to

Conclusion: in females remains a major
delayed presentation and self-neglect, which leads to
financial burden, increased risk of coronary or limb

related adverse events and mortality in this population.

Keywords: Gender Differences; Peripheral Arterial
Diseases; Prevalence; Risk Factors; Females; Vascular
Interventions; Outcomes; Experience in Single Centre

1. Introduction

Across the globe, Peripheral arterial diseases (PAD) in
women have become a major concern to health in recent
times. PAD is gaining equal status in comparison to
Coronary artery disease (CAD) and Cerebrovascular
accident (CVA) worldwide in terms of morbidity,
economic issues and mortality. Pathology of PAD
involves formation of intra-arterial atheroma with core
of cholesterol and fibrous cover causing occlusion of
medium and large sized arteries in extremities [1].
Progression of PAD is in multiple levels; hence the
presentation varies from one person to another even
between different genders, which is why it is essential to
study in detail about this, implement all possible stra-
tegies to treat and in first place to prevent this disease
[1]. Women population with PAD exhibit more of
asymptomatic/ atypical/subclinical disease pattern [2].
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Hirsch et al., in a scientific statement from American
heart association (AHA) in 2012, has stressed the
importance of this and suggested the need to raise
awareness, make individualized treatment plans and
widen the research options in females with PAD [3].
Almost 20-30 % women older than 70 years suffer from
PAD which is thought probably due to decrease in
vascular protective effect of oestrogen which usually
promotes vasodilatation and also has antioxidative
effects [4] In one study analysing gender difference in
PAD, it was seen that females were more likely to be
admitted as emergencies rather than elective for
vascular interventions in comparison to males [5]. As
women population continues to age, there will also be a
continuous demand on health care system and any
difference between gender in terms of natural course
and treatment outcomes of PAD is crucial to be studied
[6]. The purpose of this article is to assess the clinical
profiles, various treatment options given and their
outcomes in different age groups of female PAD
population coming to our centre. This is the first of its
kind study in Indian subcontinent analysing only female
PAD patients.

2. Materials and Methods

This observational cross sectional, study included all
female patients who were diagnosed with peripheral
arterial disease (PAD) between the age group of 25 to
90 years, admitted and either underwent Vascular
intervention or had conservative management for the
same at Ramaiah medical college and teaching hospital,
Bangalore, over a period of fifteen years from 2004 to
2018. This data was collected from our hospital medical
registers and death registers. Though the term “PAD”
refers to a variety of non-coronary syndromes, this
article focusses on extremity vessels only — lower limb
arteries below the level of renals and upper limb arteries
after the subclavian origin. Patients with extremity
to carotid interventions,

ischaemia due trauma,
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interventions for aneurysmal disease were excluded
from this study. Various details about patients like their
demographics, comorbidities, medical management,
types

intervention performed and their outcomes including

indications of operative interventions, of

mortality data was collected.

Study included 384 patients in total with both upper
limb and lower limb PAD. Important risk factors noted
in study were diabetes mellitus, hypertension and
hyperlipidaemia. If only medical management were
done for these cases, their details were recorded. Apart
from this, if intervened, indications for operative
intervention either Critical limb threatening ischaemia
(CLI) or

interventions like endarterectomies, arterial bypasses

Claudication; Number of various open
and endovascular interventions (angioplasty) was also
recorded. Technical success rate of these procedures,
Complications, number of re-interventions and mortality
at the end of 1 year in these cases were recorded. Data
collection and procedures followed were in accordance
with the ethical standards of the responsible committee
on human experimentation (institutional or regional).
No personal data that could be directly linked to a
patient were used in this study and their confidentiality
was strictly protected, all throughout the data collection

and analysis.

3. Results

A total of 384 female patients were included in this
retrospective review who fit into above mentioned
criterions. Patients with Lower extremity PAD were 318
and those with upper extremity PAD were 66. Female
PAD patients between age group of 25 to 90 were
included in study with mean age of all cases being 59.41
years. 17 % belonged to age group of 25-40 years, 36%
belonged to age group of 40-60 years and 47% belonged
to age group of 60-90 years. The most common amongst

risk factors encountered in patients with PAD was
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diabetes mellitus, found in 54.6% of cases; followed by
hypertension (42.9%), obesity (35.9%) and coronary
artery disease (19.5%) (Chart 1). A comparison of risk
factor profiles noted in our study and that of various
other studies with female PAD also shows a similar
trend with HTN and DM patients forming the major
group (Table 1). Most of the PAD cases were evaluated
by CT/MRI

resonance imaging) angiogram (318 cases) and doppler

(Computed tomography/  Magnetic
ultrasound was used to diagnose the remaining patients
(66 cases). Out of the 384 cases, number of patients that
required intervention was 303 and those managed
conservatively was 81, of which 66 cases were having

upper extremity ischemia.

Cases were intervened both for critical limb threatening
ischemia (Rutherford class C5 C6 - 252 cases) and for
severe claudication/rest pain (Rutherford class C3 C4 -
51 cases). Aorto lliac segment interventions were
performed in 27 cases, SFA and popliteal segment
interventions were performed in 195 cases and infra-
popliteal segment interventions were performed in 81
cases (Chart 2). Immediate technical success rate of the
open procedures was 96 % and for endovascular
procedures it was 90%. The major complications
encountered in these patients (both open/ endovascular)
were groin infection, hematoma, nephropathy and distal
embolization (Chart 3). In a follow-up of 1 year of these
female patients it was seen that 48 of them succumbed
to death due to a coronary event and 66 of them
required re-interventions mainly due to lifestyle limiting
claudication as a result of bypass graft thrombosis or
new tissue loss in the intervened extremity (Chart 4).
Total number of patients that finally ended up for an
amputation after a vascular intervention was 72 cases,
of which 33% had below knee amputation, 21% had
trans-metatarsal amputation and 46% underwent above

knee amputation.

Volume 4 No 1 — March 2021 12



J Women’s Health Dev 2021; 4 (1): 010-019

DOI: 10.26502/fjwhd.2644-28840056

Study Hyperten | Diabetes Coronary  Artery | Obesity Dysli- | Cerebrovascular
sion (%) | Mellitus (%) | Disease (CAD) (%) | pidaemia (%) | Accident (CVA) (%)

Vouyouka et al., (5) | 61.73 41.47 32.93 11.86 6.85

Gallagher etal., (6) | 87.3 54.1 44,5 49.8 -

Choi et al., (23) 78.5 64.2 11.3 41.3 14.7

Ferranti et al., (30) | 86.3 57.1 21.7 33.7 -

Our Study 42.9 54.6 195 35.9 7.8
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Table 1: Comparison of risk factor profile of Female PAD cases in various studies.

Risk factor profile

M Diabetes mellitus -
54.6%

B Hyper tension -
42.9%

m CAD-19.5%

High BMI -35.9%

Chart 1: Chart showing frequencies of various risk factors in study population.

INTERVENTIONS DONE FOR FEMALE
PAD CASES

Open Procedures W Endovascular Procedures

18]

e
_—

Aorto lliac SFA - Popliteal

Interventions

Infra popliteal

Interventions Interventions

Chart 2: Distribution of intervention based on level of disease.

Volume 4 No 1 — March 2021

13




J Women’s Health Dev 2021; 4 (1): 010-019

DOI: 10.26502/fjwhd.2644-28840056

Complications encountered

W Hematoma
Groin infection
® Nephropathy

M Distal embolization

Chart 3: Distribution details of complications encountered in study.

FOLLOW UP AT 1 YEAR

12

10

Mortality at 1 year

™ Open Procedures

Re Interventions at 1 year

Endovascular Procedures

Chart 4: Followup details of intervened population at the end of 1 year.

4. Discussion

In this study, female patients with PAD admitted at a
tertiary care centre in bangalore during the period from
2004 - 2018 were studied to explore the prevalence of
risk factors and to determine the correlation between
these factors and the disease. In one review by Higgins
et al., prevalence of PAD in women between age group
of 45 to 90 years was reported to range from 3% to 30%
over a span of 5 decades [7]. Using US census data from
2010, the burden of PAD was calculated and it showed
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that there were increased number of women than men
with PAD among US adults, who were more than 40
years of age [3]. In various clinical research trials
women population with PAD were always under —
represented, probable reason being selection bias
wherein elderly women were less likely to attend
clinical examinations, possibly refuse ankle blood
pressure measurements and thereby delay diagnosis [8].
In our study of 384 female PAD cases it was seen that

most of study population belonged to 60 — 90 years of
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age group.

People with PAD have greater functional impairment
like limitations in the ability of an individual to
participate in social and occupational aspects of life
with greater mobility loss than those without PAD [9].
Especially, female population with PAD has even more
functional impairment and poor quality of life due to
this, than those without peripheral arterial disease [10].
In our study female population with both upper (66
cases) and lower extremity (318 cases) ischaemia over a
period of 15 years were included. Studies has suggested
that there are basic gender differences in peripheral
arterial disease cases, some of which are attributable to
the variable levels of oestrogen and progesterone
hormones in women [11]. Oestrogen is proven to
improve the degradation of LDL cholesterol, to reduce
the proliferation of the tunica media of the blood vessel
wall, and to inhibit production of extracellular matrix
[12].
atherosclerotic role,acting both directly on the blood
the

Progesterone also plays an important anti-

vessel wall and indirectly via potentiating
antioxidant action of oestrogen [12]. However, the
effects of these two hormones usually abate after
menopause, and it is unlikely that these will play a
significant role in improving the outcomes after 60
years of age [13], as seen in our study population. Apart
from this there are also certain other factors which
delays the prompt medical treatment of vascular
diseases in aged women. Elderly women are more likely
than men to live alone, to be isolated, to live in extended
care facilities and may also have to care for an even
more disabled older spouse and, therefore, often neglect
their own symptoms [14]. Current evidence suggests
that lower socioeconomic status, in turn leading to
lower education levels results in higher rates of
smoking, obesity, physical inactivity, and increased risk
of diabetes mellitus [15], however in our study the

socio-economic status of the population was not taken
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into consideration, which may be one of the limitations

of this study.

Hypertension and diabetes mellitus were found in
almost one-third of our study population. Hypertension
promotes fatty streak deposition on the endothelial
lining of blood vessels leading to atherosclerotic plaque
formation and progression, and endothelial dysfunction.
Additionally,
plaque rupture [16].

hypertensive shearing forces lead to
Similarly, diabetes mellitus-
associated hyperglycaemia results in impairment of
vascular repair mechanisms, alteration of the ROS
(reactive oxygen species) generation, and changes in
platelet reactivity and coagulation pathway [17].

Consequently, diabetes mellitus also increases an
individual’s risk for PAD by two- to fourfold [18]. In
our study hypertension and diabetes mellitus was seen
in 42.9% and 54.6% of cases respectively. Apart from
these various other factors like coronary artery disease,
obesity and prior cerebrovascular accident were all
found in lesser frequencies in our study. This is
the

mechanisms

probably attributed to common
that

progressive atherosclerosis of medium- and large-sized

underlying
pathophysiological result in
blood vessels [18]. However, one important limitation
seen in our sample was selection bias; in which data on
certain other clinical profiles like lipid status, renal
function status and smoking or tobacco usage (as most
of working women of low socio-economic status chew
tobacco and affluent young females have the habit of
smoking in our locality) of these patients was not

available to be assessed.

It was seen that after clinical evaluation, these patients
were subjected to either duplex or angiographic
evaluation for confirmation of diagnosis and plan for
intervention. Duplex enables radiation-free non-invasive
detection and localization of stenoses in the peripheral

arteries. Apart from it, duplex is also useful for follow-
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up after angioplasty or monitoring of bypass grafts post-
surgery [19]. differences

However, in diagnostic

sensitivity or accuracy pose a challenge for its
generalized application, especially in women [20]. In
highly calcified arteries as seen with diabetics, obesity,
insonation in the area of open ulcers or excessive
scarring and especially for females in aorto iliac
segments, duplex poses a particular sex-related
challenge [20]. Angiographic evaluation on other hand,
provides information regarding extent of the disease and
help to determine whether the patient is a candidate for
revascularization or not [19]. In our study angiographic
evaluation was performed for all lower limb ischaemia
cases and upper limb ischemia’s were evaluated with a
duplex scan. Although women’s native arterial
diameters are smaller than that of men in the same age,
there are no documented sex differences in the
diagnostic sensitivity or accuracy of these advanced

imaging techniques [21].

In our study, all cases of upper limb ischaemia were
managed conservatively with either anticoagulation/
thrombolysis according to our centre’s protocol of
treatment of upper limb ischaemia. Hultgren et al., have
of
procedures among women undergoing revascularization
for PAD (44% versus 19%) [22], whereas in our study

population it was the opposite with infra inguinal

reported a higher proportion supra-inguinal

procedures constituting almost 2/3 of the intervened
cases. Higher rates of emergent hospital admission and
nursing home discharges in women with PAD have also
been observed which reflects the disparities in family or
social support available to women who are considering
elective revascularization [22]. In our study too, out of
the 303 interventions performed, 96 has been done as
emergency for acute limb ischaemia cases. Among the
lower limb ischaemia’s, conservative management was
done in 15 cases who had delayed presentation using

prostaglandin infusion/anticoagulation. Choi et al., has
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found that after interventions, women were associated
with higher adverse events in those who presented with
claudication compared with men, but there was no
significant difference of outcomes between the two
groups in patients who presented with CLI [23]. In our
study most of female PAD cases had operative
indication as critical limb threatening ischaemia
(Rutherford c5, c6 — 252 cases) and it was less for
claudication (Rutherford c3, ¢4 — 51 cases). Belkin et
al., established that females frequently have more severe
infra-inguinal disease at first presentation itself and
present for limb salvages [24]. Our study data also
reflects this trend, as more females underwent
intervention for critical limb threatening ischaemia as

compared to claudication as operative indication.

Various studies have observed inferior patency rates
following surgical revascularization in females [25].
Grenn et al., observed that 5-year cumulative patency
rates in female population following surgical
revascularisation was about 45% compared to the male
counterparts [25]. In our study, a total of 162 open and
141 endovascular interventions were performed and
technical success rate for open surgery was 96%
whereas for endovascular interventions it was 90%. Of
these cases almost 66 cases required re-intervention
(either for thrombosed bypass graft or new tissue loss in
previously operated extremity) within a follow-up
period of 1 year and 72 cases ultimately ended up in
amputation, 33 of which were done for acute limb
ischaemia. The average rate of lower limb amputation
complicating PAD in female population, reported in the
literature was 5% [26]. The slightly higher percentage
of women who underwent amputation in our study
group (11.5%) is supported by several studies reporting
poor limb salvage rates in women [26]. Inferior rates of
limb salvage in women has been suggested to be related
to delayed diagnosis in women, anatomic differences in

females or a poor diagnostic awareness among clinicia-
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ns [26].

Various studies have reported increased rates of
perioperative wound complications in women [27].
Belkin et al., observed a greater frequency of wound
complications (infections, hematomas, and seromas) in
women undergoing in situ lower extremity arterial
bypass [24]. Nguyen et al., also identified female gender
as an independent predictor of wound complications
after lower extremity bypass and observed associations
with major wound complications, increased length of
hospital stays, and lower quality of life [27]. Factors like
smaller diameter of blood wvessels and increased
incidence of multilevel disease at presentation may
contribute to the higher incidence of procedural
complications in female population [23]. In our study
various complications like hematoma, groin infection,
nephropathy and distal embolization was seen following
both open and endovascular interventions, out of which
groin hematoma and infections occurred in a higher
frequency. Particularly with hematoma and bleeding
complications, a possible explanation can be difference
in the pharmacokinetics of heparin in females [28].
Females tend to metabolize heparin slower, even after
correcting for age and weight differences. One of the
studies showed that despite strict weight-based dosages
given, women were at a higher risk of aPTT (activated
partial thromboplastin time) overshoot [28]. Increased
rate of periprocedural infections was also seen in our
study group after open reconstructions and major
amputations. Although the increased infection risk in
these studies may be attributable to a higher prevalence
of diabetes mellitus, certain other studies have identified
female gender itself as an independent predictor of
occurrence of wound complications [29]. The basis
biologically for such differences in the infection rates of
females has not been completely described but may
include differences in metabolism, fat content and

distribution, mainly in the upper thighs and abdomen of

Journal of Women’s Health and Development

DOI: 10.26502/fjwhd.2644-28840056
women [29].

Magnant et al., reported similar perioperative mortality
rates among men and women undergoing infra-inguinal
bypass for lower extremity ischemia but decreased long-
term survival in women and also established a gender-
dependent effect of diabetes mellitus on outcomes, with
increased mortality in diabetic women [30]. Egorova et
al., noted an increased hospital mortality rate in women
with PAD after interventions and observed the highest
mortality risk in  women undergoing surgical
revascularization and amputations [30]. Choi et al., has
reported that compared with the male group, females
showed a significantly higher rates of all-cause death,
Ml,

intervention [23]. In our study 48 cases in age group of

or major amputation following vascular
60-90 years succumbed to death (13%) over follow-up
period of 1-year time due to a coronary event, however
no procedure related deaths were reported in our study
population. Apart from selection bias due to its
retrospective nature, other limitations that we noticed in
our study was residual or unmeasured confounding

factors that could have influenced the results.

5. Conclusion

PAD in females remains a major healthcare problem in
our community, often due to delayed presentation and
self-neglect, which adds on to the financial burden at
first consultation to a hospital. Challenges in treatment
of these patients are, higher prevalence of asymptomatic
disease and late presentation, that leads to increased risk
of coronary or limb related adverse events and
mortality, despite intervention. Sincere research efforts
in form of large prospective observational study should
be carried out in future, to further determine the effects
of female sex on different aspects of PAD including risk
factors, clinical burden, treatment options and their

outcomes.
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