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Abstract:

Introduction: Peripheral arterial disease (PAD), which involves one or more vessels of the lower extremities, is common in
older adults due to complex genetic and environmental interactions that result in reduced peripheral perfusion. Despite
being in many cases asymptomatic, early PAD is associated with reduced survival rate due to its undeniable association
with atherosclerosis in other arterial areas, such as the coronary, carotid and cerebral circulations. As population worldwide
grows and ages and modern lifestyle leading to obesity and Diabetes Mellitus becomes more popular the number of older
adults affected by lower extremity lesions due to PAD increase. While the biological consequences of these diseases have
been well-studied, the highly prevalent neuropsychiatric aftermath of vascular diseases has yet to be thoroughly investi-
gated.

Methods: The conduction of this review was made possible with the use of the databases PubMed and Google Scholar and
articles were included up until November 2022. Only peer-reviewed journal articles were eligible. Key words used include
combinations of the terms “PAD”, “Psychiatric diseases”, “vascular diseases”, “diabetes”, “anxiety”, “depression”, “psycho-
logical status”, “cognition” and “amputation”.

Results: The few studies that have assessed the psychological status of patients with vascular diseases suggest that psy-
chiatric comorbidities are common in this patient group. Further larger scale studies are needed to elucidate the exact
mechanism of this phenomenon as well as the optimal diagnostic methods, treatment plan and intervention timeline for

these patients.

Conclusion: In the present review light is shed on mental illness symptoms in PAD and their importance for disease man-
agement and course as well as the quality of life of patients.

INTRODUCTION

Peripheral arterial disease (PAD) is a serious health care issue
for older adults, the diagnosis of which not rarely is a challeng-
ing task. The most common cause of PAD is atherosclerosis
while there are other less common causes including vasculitis,
dysplastic syndromes, degenerative conditions, thrombosis,
and thromboembolism *. Atherosclerotic lower extremity PAD
is characterized by intermittent claudication; this symptom
manifests in only 10% of patients. 50% of patients have a vari-
ety of leg symptoms other than classic claudication, and 40%
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have no leg symptoms at all.? The latter constellation pertains
to higher morbidity and mortality and higher rates of lower
limb amputation, due to delayed detection. Therefore, it is of
utmost importance to recognize the signs of early PAD and
treat these patients accordingly. One of the main diagnostic
methods used to assess the hemodynamic status of lower
limbs and diagnose PAD is the ankle-brachial index (ABI). Ac-
cording to that, an ABI of 1.0-1.3 is considered normal, 0.9-1
borderline, 0.7-0.9 mild, 0.4-0.7 moderate and below 0.4 is
defined as severe PAD.

There are several classification systems for categorizing
people with PAD based on disease severity and symptoms.
The first classification system created was the Fontaine Clas-
sification that grades patients in 4 stages, based on clinical
symptoms only. This classification is no longer used in clinical
settings. The Rutherford classification system is the one which
is widely used today. It does not solemnly describe the clinical
presentation of the patient, but also includes laboratory and
imaging findings like ABI, pulse volume recordings and Dop-
pler ultrasound findings.> .


https://www.zotero.org/google-docs/?onizzZ
https://www.zotero.org/google-docs/?EC1tZt
https://www.zotero.org/google-docs/?5ejiNE
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Figure 1. Rutherford classification for chronic limb ischemia 3

Category 1

Clinically: mild claudication
Objective criteria: completes
treadmill exercise; AP after
exercise =50mmHg but

Category 3

Clinically: severe claudication
Objective criteria: cannot
complete standard
treadmill exercise,
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Grade III
Category 5
Chinically: minor tissue loss - nonhealing
uicer, focal gangrene with diffuse
pedal ischemia

GradeII Objecitve criteria: resting

Grade 0 Grade I Category 6
at least 20mmHg ade and AP after 4 AP<60mmHg, ankle gory
Category 0 lower than Category 2 i Category Wm;;\m
1 ' : or Dar
Clinically: asymptomatic ~ resting value Clinically: moderate <80MMHY  cjinically: ischemic rest pain pulsatile; Clinically: major tissue loss-
Objective criteria: claudication Objective criteria: TR<40mmkg extending above TM level,

normal treadmill or
reactive hyperemia test

Objective criteria: between
categories 1 and 3

resting AP<40mmHg,
flat or barely pulsatile ankle
or metatarsal PVR; TP <30mmHg

functional foot no longer salvageable
Objective criteria: same as category 5

Abbreviations: AP, ankle pressure; PVR, pulse volume recording; TM, transmetatarsal; TP, toe pressure

The complications of PAD, particularly in patients with
DM have given rise to another classification system, i.e. WIFI
(Wound, Ischemia, Foot infection) score from SVS (Society for
Vascular Surgery). People are classified into five stages accord-
ing to the risk of lower limb amputation. The following symp-
toms are considered: wounds, ischemia and foot infection,
the severity of which is categorized on a scale between 0 and
3, with 0 representing absence of the respective symptom, 1
indicating mild manifestation of the symptom, 2 moderate-,
and 3 severe manifestations. Following grading, the scores as-
signed to each symptom are pooled and assessed using two
tables. The first provides an estimate of the risk of amputa-
tion at 1 year and the second an estimate of the necessity and
potential benefit of revascularization. Based on the findings,
the limb is categorized as having a very low, low, moderate,
or high risk of amputation or potential benefit from revascu-
larization at clinical stages 1, 2, 3, or 4, accordingly. Stage 5 is
only for irreparably damaged limbs that cannot be salvaged
even with revascularization.® Finally, it is important to note the
current trends in limb amputation, where there is an increase
in minor lower extremity amputation rates and a concurrent
drop in major lower extremity amputation. These, along with
the rise in patients’ age, may indicate a shift in the treatment
of PAD. * However, significant psychological distress can result
from even small partial amputations of single digits. There-
fore it is important to effectively address complications like
neuromas and provide psychological support services in the
post-amputation period ©

METHODS

This review was conducted using the databases PubMed and
Google Scholar and articles were included up until November
2022. The selection of articles was based on a combination of
the search terms “PAD”, “Psychiatric diseases”, “vascular dis-
eases”, “diabetes”, “anxiety”, “depression”, “psychological sta-
tus” and “amputation”. The articles that were generated from
this search were then filtered to include peer-reviewed stud-
ies with sufficient sample sizes and valid study designs that
had as their central objective the study of the association be-
tween vascular diseases and psychiatric symptoms. Exclusion
criteria included duplicate studies, studies with insufficient
numbers of patients, articles that were not written in English
and studies that diverged from the main purpose of this re-

view. Any disagreements over inclusion criteria were resolved

by an independent Reviewer.
RESULTS

Mental illness symptoms

Previous studies have shed light on the not rare coexistence of
vascular diseases and mental illness symptoms. Patients with
DM and complications such as ulcers and limb amputations
report an overall lower quality of life and more depressive
symptoms compared to people with DM but no complica-
tions’. Part of this problem stems from the inadequate health
education and awareness of patients regarding the process of
amputation, particularly in lower-middle income countries.
As a result, the perceptions of patients that need to undergo
amputation are centered around the feeling of fear and anx-
iety over their altered self-image and social acceptance after
amputation. In fact, most of these patients tend to experience
the stages of grief during this stage of their disease®. Inter-
estingly, a review of the psychological effects of amputation:
reported depressive symptoms in 10.4-63% of patients and
posttraumatic stress disorder (PTSD) in 3.3%-56.3% of ampu-
tees’. Most studies report depressive symptoms as the most
common mental illness symptoms in amputees, followed by
anxiety symptoms .

It is important to note that there are reported differences
in mental illness symptom frequency based on the cause of
the amputation, with depression being particularly common
among PVD-caused amputations and anxiety being more
common in trauma-related amputations®’. The strong associa-
tion between traumatic injury amputation and PTSD has many
implications for the mental and physical health of these pa-
tients. One notable effect is the high rate of substance misuse
which includes problematic alcohol use, prescription medica-
tion overuse and illicit drug use among these patients. This
link between substance abuse and PTSD further highlights the
need for psychological assessment of these patients when de-
ciding on an optimal treatment plan?.

Mental illness symptoms in people with PAD have short-
and long-term effects. Depression, being the most common
mental illness in people with PAD, has been shown to be as-
sociated with poor functional and surgical outcomes in PAD*
, even though the directionality and specific mechanisms un-
derlying this relationship have not been thoroughly studied


https://www.zotero.org/google-docs/?jrmcHZ
https://www.zotero.org/google-docs/?nDfQEn
https://www.zotero.org/google-docs/?GnPpWb
https://www.zotero.org/google-docs/?3knFGq
https://www.zotero.org/google-docs/?7ShH0p
https://www.zotero.org/google-docs/?4FwTlT
https://www.zotero.org/google-docs/?01EBhz
https://www.zotero.org/google-docs/?kInhhI
https://www.zotero.org/google-docs/?tWckVx
https://www.zotero.org/google-docs/?SqNi2t
https://www.zotero.org/google-docs/?4WU7a8
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yet. In addition, depression in older adults is coupled with the
presence of cognitive deficits 4, while a solid basis of evidence
points to the high risk that late-onset depression confers for
the development of dementia ** through inflammatory, vas-
cular and neurodegenerative processes °. Moreover, higher
levels of depression and anxiety pertain to worse quality of
life’” and may act synergistically in potentiating the negative
impact of PVD on quality of life.

Finally, cognition is also altered by amputation. These
changes can be measured by the cognitive load or the mental
resources required for task completion and information pro-
cessing. The cognitive load of an amputee is significantly al-
tered due to the changes in neuronal pathways, the effects of
the phantom limb and the emotional changes that take place
as a result of the amputation. Therefore, one study conclud-
ed that the standard components of the cognitive load should
be extended when applying it to amputees to also include
emotional and neural fatigue. These two elements include the
emotional response to the amputation and the prosthesis, the
concentration required to perform everyday tasks, as well as
the altered proprioception and neuronal connections and the
phantom phenomenon. Measuring the cognitive load has im-
portant clinical implications as it could be used to assess the
adjustment of the patient to the prosthesis and aid in the best
rehabilitation and psychological management post-amputa-
tion in order for the patient to achieve a low cognitive load
state while performing everyday activities'®.

Is there a need for mental health liaison services for people
with PAD?

Detecting and treating mental illness symptoms in patients
with PAD (with amputation or even without) is of paramount
importance. The high prevalence of mental illness symptoms
in PVD and the serious risk of inducing further morbidity, they
confer, highlights the importance of mental health liaison ser-
vices for these patients within the frames of primary, second-
ary and tertiary prevention strategies. Nevertheless, very few
studies have been performed to date that include a sufficient
number of patients and enough follow-up time to be able to
assess the potential benefits of such services in patients with
PAD. One such study, which included one hundred newly am-
putated soldiers, found that a combination of medications and
psychotherapy resulted in high rates of remission, with 62% of
amputees with major depression achieving complete recov-
ery™. Further, larger studies that include patients in different
stages of the disease course are urgently needed in order to
establish the best approach and time point of intervention.

CONCLUSION

Mental illness is a common comorbidity in PAD. Although
mounting research evidence points to a significant prevalence
of mental illness symptoms in PAD and their impact in disease
course and management and the quality of life of patients,
the awareness among experts in vascular surgery seems to be
relatively low so far. Large-scale multidisciplinary studies are
needed in order to develop adequate strategies to manage
such symptoms and improve quality of life of patients.
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