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ABSTRACT

Background Pyoderma gangrenosum (PG) is a neutrophilic dermatosis associated with systemic inflammatory diseases.
Peripheral arterial disease (PAD) is a manifestation of atherosclerosis, which is a chronic inflammatory disease.

Hypothesis Is the presence of PAD a risk factor for the prognosis of PG?

Methods We performed a retrospective medical chart review of seven patients with an overlap of PAD and PG and compared
treatment strategies and outcomes.

Results Six out of seven patients had a poor outcome, requiring amputation, even though adequate treatment was initiated.

Conclusions We propose that PAD, whether by reducing the healing potential or by partially contributing to the
pathophysiology of the wounds, is a risk factor for the prognosis of PG. Furthermore, the fact that three of the patients
developed PAD within a very short period of time after the diagnosis of PG suggests that PG could itself be a risk factor for the
development of PAD. However, more clinical data is required to adequately assess this possible relation.

Implications for clinical practice Raise awareness to the possible co-existency of both diagnoses and the importance of early

screening.
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KEY MESSAGES

« In this case series we describe the comorbidities, treatment
strategies and outcomes of seven patients that were
diagnosed with both pyoderma gangrenosum (PG) and
peripheral arterial disease (PAD).

« Our goal is to raise awareness to the possible co-existence
of these diagnoses in the presence of treatment refractory
wounds.

« Our data suggests that the presence of PAD is a risk factor
for the prognosis of PG. Furthermore, our data suggests
that PG could itself be a risk factor for the development of
PAD. However, more clinical data is required to adequately
assess this possible relation.

INTRODUCTION

Pyoderma gangrenosum (PG) is a rare neutrophilic dermatosis
characterised by a single or multiple, rapidly expanding and
painful ulcerations, typically located on the lower extremities.
Its pathophysiology is not yet well understood, but PG is
thought to be an autoinflammatory disorder driven by T cells’.
Different variants have been described, such as bullous,
pustular, peristomal, vegetative and postoperative PG, as well
as the ulcerative subtype which is the most common2.

The diagnosis of PG is challenging due to the fact that there
are no specific laboratory tests or histopathological findings,
and that the clinical presentation is variable. As a result,
multiple diagnostic criteria have been proposed, initially in
2004 by Su et al?, followed by Maverakis et al* in 2018 with the
Delphi process and lastly by Jockenhofer et al who proposed
the PARACELSUS score system in 2019°.

PG has been associated to different systemic diseases,
especially inflammatory bowel disease, rheumatologic
and haematologic disorders. Furthermore, a relatively high
prevalence of cardiovascular disorders has been described
among PG patients, of which peripheral arterial disease (PAD)
is of particular interesté=,

PAD is a common manifestation of atherosclerosis, with
different clinical presentations. The major risk factors for
PAD are smoking, hypertension, hyperlipidaemia, diabetes
mellitus (DM), obesity and family history of vascular disease.
It has also been associated to different inflammatory
diseases, as inflammation is involved in the pathogenesis of
atherosclerosis®™.

According to the American College of Cardiology/American
Heart Association (ACC/AHA)" there are four main clinical
presentations of PAD - asymptomatic, intermittent
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claudication, chronic limb ischaemia and acute limb ischaemia.
PAD is often generalised, but the involvement of the lower
extremities is common''.

The diagnosis of PAD involves the measurement of the
ankle-brachial index (ABI), the toe-ankle index (TBI) and/or
vascular imaging techniques such as duplex ultrasound, digital
subtraction angiography, computed tomography angiography
and magnetic resonance angiography'2. An ABI of under 0.9
is diagnostic for PAD. TBI values lower than 0.7 are considered
abnormally reduced, indicating presence of PAD.

In this study we describe seven patients with the combination
of PG and PAD.

CASE REPORT/CASE PRESENTATION

Patients meeting inclusion criteria were identified by
specialists in dermatology at the dermatology department of
Aarhus University Hospital in Aarhus, Denmark.

Patients were included if they presented ulcerations that
clinically and, when available, histologically were consistent
with PG, and if the patients concomitantly had a diagnosis of
PAD confirmed by TBI and/or CT-angiography. We identified
an ulcer as PG based on the clinical presentation of a rapidly
expanding painful ulcer with undermined violet edges.

We identified seven patients within the period of 1 January
2012 and 1 January 2022 and performed a retrospective
medical chart review and literature review. Baseline
characteristics of the seven patients that were included are
summarised in Table 1.

The mean age of PG onset was 69 years (range 60-82) and
the mean age of PAD onset was 71 years (range 55-84). Four
patients were men. All ulcerations were located in the lower
extremities. All the patients, apart from Cases 2, 5 and 7,
were overweight, with a mean BMI of 32.3. Three patients
were active smokers, one was a previous smoker and three
had never smoked. Other comorbidities included arterial
hypertension (all patients), type 2 DM (two patients), type 1
DM (one patient), ischaemic heart disease (three patients),
atrial fibrillation (two patients), and venous insufficiency (one
patient).

All of the biopsies from our patients showed non-specific
findings with evidence of inflammatory infiltrates. Among
these, neutrophilic infiltrates were observed in biopsies from
four patients, which is typically associated with histologic
findings in PG. Unfortunately, there are no specific histologic
features that support a diagnosis of PG. However, the absence
of characteristic histologic findings for other types of ulcers
is helpful in excluding other differential diagnoses, such as
Martorell’s ulcer.

Martorell’s ulcer is a skin ulcer that is commonly associated
with poorly controlled hypertension. Given that all patients
in our case series had a diagnosis of arterial hypertension, we
considered Martorell’s ulcer as a relevant differential diagnosis
to exclude. This type of ulcer usually presents on the posterior
side of the lower extremities and has a distinctive appearance,
with a central black eschar surrounded by a yellow or red halo.
However, none of our patients showed these typical signs
of Martorell’s ulcer. Furthermore, the histological findings
from biopsies of our patients did not support a diagnosis of

Table 1. Summary of clinical characteristics in the current series of patients with PG and PAD
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body mass index (BMI); toe-brachial index (TBI); diabetes mellitus (DM); ischaemic heart disease (IHD); hypertension (HT); atrial fibrillation (AF); osteoporosis (OP); atrioventricular nodal re-entry tachycardia (AVRNT);

chronic lymphocytic leukaemia (CLL); New York Heart Association (NYHA); ejection fraction (EF); chronic kidney disease (CKD); polymyalgia rheumatica (PMR)



Martorell’s ulcer. Specifically, there was no evidence
of hypertrophy in the dermis, subcutaneous tissue
or vessel walls, nor was there any narrowing of
the vessel lumen or hyper- or para-keratosis of the
epidermis, which are typical findings of Martorell’s
ulcer.

With the exception of one patient (Case 1), all of
the patients were diagnosed with PG before being
diagnosed with PAD, with a mean elapsed time of
2.57 years between diagnoses. Cases 2, 3 and 7 had,
shortly after being diagnosed with PG, normal TBI
values, developing severely reduced TBI within a
mean period of time of 55.3 months.

Table 2 summarises the treatment strategies and
the outcomes of the seven patients. All patients but
one (Case 1) were treated with oral prednisolone.
Moreover, all patients were treated with other
immunomodulatory agents such as azathioprine,
methotrexate, mycophenolate mofetile,
ciclosporine, intravenous immunoglobulins and
dapsone. Five patients were treated with infliximab.
Case 5 was diagnosed with chronic lymphocytic
leukaemia and was treated with rituximab in the
haematologic department.

Patients were commenced on both conservative
and, when indicated, invasive treatment strategies
due to their PAD. Out of the seven patients,
three underwent bilateral femur amputation
(Cases 3 (Figure 1), 5 and 7), three unilateral femur
amputation (Cases 1 (Figure 2), 2 and 6) while
only one patient experienced resolution of the
ulcerations (Case 4 (Figure 3)).

Case 4 received treatment with high doses
prednisolone up to 35mg daily for 22 months,
mycophenolate mofetile up to 1,500mg daily for
18 months, ciclosporine up to 300mg daily for
2 months, methotrexate up to 15mg weekly for
24 months and infliximab for a period of 40 weeks
(1.5 years after diagnosis). There was no indication
for invasive treatment of the PAD, but the patient
received statins and anticoagulant. The treatment
strategies for this patient did not substantially differ
from the strategies applied to the other patients.

DISCUSSION/CONCLUSION

The management of PG is challenging and poorly
described in the literature. The association of PG and
systemic diseases is extensively described. However,
reports of simultaneous PAD and PG are only found
in few epidemiologic reports''™.

The presence of PAD restrains the amount of
oxygenated blood that reaches the extremities,
leading to the formation of ischaemic ulcers
in severe cases. If wounds of other aetiology are
present, the reduced oxygenation of the peripheral
tissues will inhibit or prolong the healing potential
of these wounds.

Wound healing is a complex process divided in
three main phases: inflammation, proliferation and

Table 2. Summary of treatment strategies and outcomes in the current series of patients with PG and PAD
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Negative pressure wound therapy device (NPWT); intermittent pneumatic pressure (IPC); methotrexate (MTX); day (d); week (w); acetylsalicylic acid (ASA); artery (a.); thromboendarterectomy (TEA); percutaneous transluminal angioplasty (PTA);

ciclosporine (CsA); novel anticoagulant (NOAC); azathioprine (AZT); superficial femoral artery (SFA); mycophenolate mofetil (MMF); intravenous immunoglobulines (IVIG); chronic lymphocytic leukaemia (CLL)

* Infliximab was contraindicated because of heart failure NYHA class lll-IV



remodelling. Multiple local factors, such as ischaemia and
infection, can influence wound healing. Healing, especially
in the proliferative phase, requires large quantities of energy
which demands a rich blood supply to provide glucose and
oxygen'.

Invasive treatment of PAD was indicated in four out of the
seven cases. The diagnosis of PAD in Cases 4, 5 and 6 was made
at a stage that was too advanced to allow the performance
of these procedures. In the presence of PG, it is, therefore,
important to keep in mind the possible concomitant presence
of PAD and examine the patient by palpation of peripheral
pulses and measure TBI in early stages.

In the present case series, six out of seven of our patients had a
poor outcome, ultimately requiring either bilateral or unilateral
amputation, even though aggressive therapies were initiated
in early stages. These findings suggest that the presence of
PAD is a risk factor for poor prognosis of PG.

Furthermore, in three of our cases (Cases 2, 3 and 7), normal
or close-to-normal TBI values were initially obtained,
while subsequent TBI measurements, obtained between
21 and 79 months later, showed severely decreased
values, representing severe PAD. Inflammation is central
in the pathophysiology of both PAD and PG, and the rapid
development of PAD in almost half of our patients could
suggest that the presence of PG could be a trigger or a risk
factor for the development of PAD. This assumption suggests
that inflammation is a major component in the progress of
both PAD and PG.

Figure 1. Case 3

A: 6 September 2021 showing a PG ulcer on the medial side of the right crus
B: 8 November 2021 showing severe progression after 2 months

C: 6 September 2021 showing a PG ulcer on the lateral side of the left crus
D: 8 November 2021 showing severe progression after 2 months

The patient had a bilateral amputation on 15 November 2021

The development of PAD can also be explained by other
factors, given that other known risk factors, such as arterial
hypertension and sedentarism, were also present. Likewise,
the fact that these patients had a close follow-up with multiple
consultations and regular examinations, can partly explain the
findings of a rapid evolving PAD.

PG is a rare entity, and its management is challenging.
The concomitant presence of PAD seems to aggravate the
prognosis, resulting in amputation in a significant proportion
of our patients. Early screening and diagnosis of PAD in the
clinical setting of PG is important for the prognosis.

The rapid development of severe PAD in patients with initial
normal TBI could suggest that presence of PG could trigger the
development of PAD. More studies are required to optimise
the management of this complex subgroup of PG patients and
to investigate a possible causality effect between PAD and PG.
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Figure 2. Case 1

A: 8 March 2018 showing a PG ulcer on the medial side of the right crus
B: 18 June 2018 showing severe progression

The patient had a unilateral right femur amputation on 24th July 2018

Figure 3. Case 4

A: 15 May 2017 showing an ulcer on the medial side of the left crus

B: 11 November 2015 of another ulcer on the medial side of the right crus
The patient’s ulcers healed completely
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