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Abstract

Pyoderma gangrenosum (PG) is a rare inflammatory skin disease that is difficult to diagnose. PG may be an extra-intestinal
manifestation of ulcerative colitis (UC). In recent times, coronavirus disease (COVID-19) vaccines have caused various
adverse cutaneous reactions. However, to the best our knowledge, combinations thereof have not been reported. We
encountered a case of PG triggered by COVID-19 vaccination in a patient with UC. A 40-year-old woman developed severe
pain and an abscess in the dorsum of the left foot after receiving the first dose of the messenger RNA (mRNA)-based Pfizer/
BioNTech BNT162b2 COVID-19 vaccine. Severe painful ulcers with purulent necrosis and gaseous gangrene progressed
rapidly along the extensor tendons and muscles to the toes and ankle. Although surgical debridement can worsen PG
by triggering pathergy, we nonetheless performed wide debridement including partial extensor tenotomy with abscess
drainage to prevent progression to pyogenic ankle arthritis and to rescue the toes. Antibiotics, corticosteroids, and anti-
coagulants were prescribed during surgical wound management via negative pressure therapy. After the lesion improved,
the skin and soft tissue defect were covered using a superficial circumflex iliac artery perforator free flap and a split-thick-
ness skin graft. The patient was satisfied with the foot salvage, and could walk unaided (without a brace or cane) from 8
weeks after the final surgery. PG may be rare even in UC patients, but mRNA-based COVID-19 vaccines may find an immu-
nosuppressive niche. A high level of caution and suspicion of skin manifestations after vaccination is essential.
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The rapid development of various COVID-19 vaccines has
helped to drastically decrease the devastating burden of the
pandemic. Like other vaccines, COVID-19 vaccines can
cause a variety of adverse events, including injection site
pain, erythema, induration or edema, fatigue, headache,
fever, chills, myalgia, arthralgia, lymphadenopathy, and hyper-
sensitivity reactions.®® Several cutaneous manifestations after

Introduction

Pyoderma gangrenosum (PG), a neutrophilic auto-
inflammatory dermatosis, is a rare skin disease. Although
the etiology or pathogenesis is unknown, PG is thought to
be an immune reaction induced by inappropriate neutrophil
activity that triggers neutrophilic dermatosis followed by
rapid development of painful, cutaneous necrotic ulcera-
tions.! PG is characterized by painful pustules or nodules
that become ulcerated. PG may be an extra-intestinal mani-
festation of ulcerative colitis (UC).? The incidence varies
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from 0.4 to 2.6% in patients with inflammatory bowel
disease.®> PG may be combined with rheumatological or
autoimmune diseases, or hematological malignancies. PG
commonly affects the lower extremities and trunk, but can
involve any part of the body including the perineal region,
peristomal sites, and previous surgical incisions.

Since December 2019, when a novel coronavirus disease
(COVID-19) was first reported in Wuhan, Hubei Province,
China,*® the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) pandemic has spread across the globe.

College of Medicine, The Catholic University of Korea, Seoul, Republic of
Korea

3Division of Rheumatology, Department of Internal Medicine, St. Vincent’s
Hospital, College of Medicine, The Catholic University of Korea, Seoul,
Republic of Korea

Corresponding Author:

Yune-Jung Park, Division of Rheumatology, Department of Internal
Medicine, St. Vincent’s Hospital, College of Medicine, The Catholic
University of Korea, Seoul, Republic of Korea 93, Jungbu-daero, Paldal-gu,
Suwon-si, Gyeonggi-do, 16247, Republic of Korea.

Email: jwas@catholic.ac.kr


https://orcid.org/0000-0002-7812-3428
mailto:jwas@catholic.ac.kr
https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/ijl

The International Journal of Lower Extremity Wounds

messenger RNA (mRNA)-based COVID-19 vaccination have
been reported, including urticaria, eczematous dermatitis, and
granulomatous ~ inflammation.”'° Herein, we report a
40-year-old woman with UC who presented with a rapidly
progressing PG lesion of one foot dorsum after the first dose
of the Pfizer/BioNTech BNT162b2 COVID-19 vaccine.
Informed consent was obtained from the patient for publication
of this report and the accompanying images.

Case Report

A 40-year-old woman visited our emergency department
with left foot pain and purulent discharge from a dorsal
foot wound. She had no fever and her vital signs were
stable. Laboratory findings revealed a hemoglobin level of
8.6 g/dL; slight thrombocytosis (557 x 10°/L; normal
150-450 10°/L); a normal white blood cell count; an ele-
vated C-reactive protein level (11.70 mg/dL; normal 0-0.3
mg/dL); a positive anti-PR3 antibody reaction (73.8 IU/
mL; normal <20 IU/mL); a slightly elevated fibrinogen
level (413.9 mg/dL; normal 160-410 mg/dL); and an ele-
vated D-dimer level (1.64 mg/L FEU; normal 0-0.55 mg/
L FEU). Antinuclear and antineutrophil cytoplasmic anti-
body status, and the prothrombin and activated partial
thromboplastin  times, were normal. On physical

Figure |. The left foot. A 7 X 7-cm ulcerative lesion with a
purulent discharge, a violaceous margin, and gaseous crepitus.

examination, the wound was 7 X 7-cm in dimension with
a central skin defect and internal pus. The margin was vio-
laceous with palpating gas crepitus, and the soft tissue was
very friable. The lesion was extremely painful and pro-
gressed rapidly (Figure 1). She had been diagnosed with
UC at our hospital 2 years prior. However, she ceased
follow-up on her own initiative 19 months prior when her
gastrointestinal symptoms became tolerable on medications.
Even after arbitrary cessation of medication including mesa-
lazine and methylprednisolone, she had only intermittent
bloody stools for the recent 2 months. She had received
the first dose of the messenger RNA-based Pfizer/
BioNTech BNT162b2 COVID-19 vaccine 2 weeks prior.
The left foot pain and swelling commenced 1 week later.
She visited a local clinic and received a steroid injection
into the painful left foot dorsum. However, the swelling
worsened. Ulcerative vesicles and pustules appeared 2
days prior to the emergency department visit.
Radiography revealed air (gas) in the dorsal soft tissue
and magnetic resonance imaging showed a mixture of infec-
tious soft tissue and abscesses.

We performed an emergency operation for exploration,
debridement, and abscess drainage. The operative findings
included skin and subcutaneous necrosis, and a peritendinous
infection along the extensor tendons. All five metatarsopha-
langeal joints were involved; a diffuse progressive infection
was evident. All infected extensor tendon sheathes were
excised and debrided; we performed second and third extensor
digitorum tenotomy and dorsalis pedis arterial ligation. An
infectious, medial dorsal cutaneous branch of superficial pero-
neal nerve underwent neurectomy; and an infectious, interme-
diate dorsal cutaneous branch of superficial peroneal nerve
was subjected to neurolysis. All obvious abscesses were max-
imally drained with contiguous debridement and irrigation,
followed by negative pressure wound therapy (NPWT)

Figure 2. Negative pressure wound therapy was performed after
consecutive necrotic tissue debridement with abscess drainage
and irrigation.
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using a vacuum-assisted closure system (V.A.C.™, KCI®,
San Antonio, Texas, USA) for 14 days. After confirming
that the infection was grossly controlled (Figure 2) and that
the laboratory inflammatory findings had normalized, we
referred the patient to our plastic surgery team. A superficial
circumflex iliac artery perforator free flap combined with a
split-thickness skin graft was performed (Figure 3). Biopsies
were performed at the ulcer edge consistent with diagnostic
criteria according to the referenced Delphi consensus.'' The
biopsy of the ulcer revealed erosion, hemorrhagic necrosis,
and abscess formation of/in the epidermis, as well as neutro-
philic aggregations with necrosis in the upper dermis and sub-
cutis, consistent with acute suppurative inflammation
including PG (Figure 4). Four tissue cultures were performed
from different sites of initial purulent wound prior to debridement

surgery, and the blood culture was also performed. All microbi-
ological studies, including aerobic and anaerobic microbes in
blood and tissues, were negative. Interferon-gamma release
assay was negative and skin biopsies showed no tuberculoid
granulomas or other characteristic histopathologic features of
tuberculosis. Sigmoidoscopy to follow-up the untreated UC
revealed complete loss of the vascular pattern, diffuse nodular
mucosal swelling, and erosion, but fortunately nothing worse
than had been observed at the last follow-up 2 years prior.
During the above treatment, the patient received methyl-
prednisolone 40 mg/day intravenously for 5 days and was
then changed to oral prednisolone that was progressively
tapered every 3 days. The initial intravenous antibiotics
were ceftriaxone 4 g/day and clindamycin 1800 mg/day,
with a change to cefobactam 6 g/day after 2 weeks. Since

Figure 4. Histopathology revealed erosion and hemorrhagic necrosis of the epidermis, and neutrophil infiltration into the dermis and
subcutis [hematoxylin-eosin, original magnifications x40 for (a) and x100 for (b)].
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she received high-dose glucocorticoid therapy, prophylactic
antibiotic treatment was maintained to prevent secondary
infection. Rivaroxaban 20 mg was administered throughout
the entire hospital stay until the laboratory hypercoagulation
profile normalized. After confirming that the wound had
healed and that the flap was stable (about 2 weeks after
surgery), the patient commenced active ankle range-of-motion
exercises and was allowed to walk with crutches (without
weight-bearing) for 4-6 weeks in a boot. After 8 weeks, she
could walk with full weight-bearing, without crutches or a
cane. Twelve weeks after flap surgery, she could walk on
her own in wide-toe boxed shoes. She was satisfied with the
foot salvage despite sequelae of toe stiffness and sensory
loss of the foot dorsum.

Discussion

PG is an uncommon, ulcerative auto-inflammatory dermato-
sis. The initial clinical signs include painful skin nodules,
which usually occur new or after minor trauma, then
rapidly progress to large ulcers with eroded margins and
sloughy necrotic bases.'*'* Local treatments include limb
elevation, dressings, wet compresses, and topical steroids.
Systemic treatments include corticosteroids, thiopurines,
cyclosporine, infliximab, and intravenous antibiotics. %!+~
!¢ Although PG is not associated with UC disease activity,
PG can be an extra-intestinal manifestation in patients with
acute severe UC.?> The previously diagnosed UC of our
patient had not recently been treated, but the sigmoidoscopic
findings had not worsened. We suggest that the PG ulcer was
not associated with UC activity, being rather immunologically
triggered by the COVID-19 vaccine. Although rapid vaccine
development has saved many lives, the vaccines cause several
side-effects, including skin manifestations. Several studies
over the past 2 years have reported skin side-effects after
COVID-19 vaccination, including PG.'>" To the best of our
knowledge, a PG ulcer triggered by COVID-19 vaccination in
a patient with UC has not been reported.

During the treatment of our patients, the following diag-
noses should be differentiated: Infectious diseases such as
tuberculosis, rheumatic diseases (eg, sarcoidosis, vasculitis
etc), and other immune dysregulation diseases. We excluded
bacterial or tuberculosis infection by repeated bacterial cul-
tures, interferon-gamma release assays, and tissue biopsies.
Autoinflammatory phospholipase Cy2 (PLCy2)-associated
antibody deficiency and immune dysregulation (APLAID)
should also be differentiated when the patients have untypical
skin lesions with gaseous gangrene. APLAID is an autosomal
dominant chromosomal disease characterized by recurrent
blistering skin lesions and inflammatory cell infiltration into
the joints, eyes, and gastrointestinal tract.”?* If the patient
has recurrent respiratory tract infections, skin disorders,
inflammatory symptoms such as arthritis, abdominal pain,
low serum immunoglobulin (Ig)G, IgA, and IgM levels,

ALPAID should be considered as a differential diagnosis.
However, clinically and serologically, the possibility of
these disease was low, so they were excluded.

The literature states that PG wound debridement is
usually contraindicated because this can exacerbate the
PG ulcers. However, in real clinical situations, it is not
uncommon for patients with PG to undergo surgical
debridement after visiting the emergency department
rather than visiting a dermatologist due to a rapidly pro-
gressing disease.'*>® Our patient had received a steroid
injection into the foot before visiting our emergency depart-
ment. We hypothesize that the injection served as the initial
minor trauma, which induced the PG ulcer that could be exac-
erbated via surgical debridement. Jin et al*’ reported that a
combination of intravenous immunoglobulin and intermittent
NPWT completely healed a refractory PG ulcer. Our patient
was referred to an internal medicine expert and a plastic
surgeon of our hospital, and received systemic treatments (cor-
ticosteroids with antibiotics) combined with local wound man-
agement. The PG lesion healed completely.

We report this case for two reasons. First, PG may be a
rare adverse event even in patients with UC, but
COVID-19 vaccination may find an immunosuppressive
niche that clinicians should consider, especially in the
current unprecedented pandemic situation. Second, caution
should be exercised when determining injection therapy
for musculoskeletal pain in patients with underlying autoim-
mune diseases or immunosuppressive conditions.
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