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pyoderma gangrenosum
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SUMMARY

The a priori risk of infection is high when a patient
presents with an ulcerative skin condition and elevated
inflammatory parameters. If the ulceration is progressive
despite adequate antibiotic therapy and tissue cultures
are negative, pyoderma gangrenosum should be
considered as the diagnosis. This rare infection mimicking
skin condition can develop and worsen due to surgery.
In this paper, we report two cases that illustrate the
importance of making this clinical diagnosis in a

timely manner in order to avoid unnecessary surgical
interventions and worsening of the clinical picture.
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BACKGROUND

Pyoderma gangrenosum (PG) is a rare and often
infectious-looking ~ skin  condition."  Although
the pathophysiology is not yet fully understood,
it appears to most closely resemble an auto-
inflammatory mechanism. In recent years, PG has
been described more frequently, but nevertheless,
the diagnosis often proves to be difficult. In infec-
tious skin conditions, the treatment is often aimed
at combatting bacterial pathogens by antibiotic
therapy and surgical debridement, but this can
have major ramifications for the patient with PG.?
Therefore, it is important to come to an early diag-
nosis to prevent iatrogenic deterioration.

CASE PRESENTATION

Patient A, a man in his early 70s, presented to the
emergency department (ED) with wound leakage
10 days after an uncomplicated total hip arthro-
plasty (THA). Medical history only mentioned the
recent THA. Since the procedure, the patient used
dalteparin once a day, according to the hospital
protocol, to prevent thromboembolic events and
oral morphine 5§ mg two times per day to reduce
pain. Wound leakage started two days before
presentation to the ED on the eighth day after
surgery. Wound leakage rapidly increased and pain
worsened in the 48 hours before presentation to the
ED. The patient did not remove the postoperative
dressing by himself.

Physical examination revealed a wound with
undermined borders, peripheral erythema and
cream-coloured wound leakage. Laboratory results
were abnormal with increased C reactive protein
(CRP) (302 mg/L, reference value: 0-10 mg/L),
increased erythrocyte sedimentation rate (ESR)
(67 mm/hour, reference value: <20 mm/hour)
and a leucocytosis (34.1x10°/L, reference value:
3.8-10.6x10°/L). Suspecting a periprosthetic joint

infection (PJI), a debridement, antibiotics and
implant retention (DAIR) was performed. After
collecting tissue cultures, 1000 mg of cefazolin was
administered intravenously.

Two days postoperatively, a progressively
expanding ulcer developed around the opera-
tion wound with undermined blue-purple edges,
necrotic skin and bloody, cream-coloured oozing,
despite adequate infection treatment (figure 1).
Suspicion of infection persisted, and the patient
was readmitted for a second DAIR procedure.
Due to the substantial risk of recurrent infection,
the decision was made to completely remove the
THA, a drastic decision in terms of the patient’s
independence. After excessive debridement, nega-
tive pressure wound therapy was used for wound
management. Nonetheless, the ulcer progressively
worsened again and the diagnosis of PJI had to be
reconsidered even though tissue cultures remained
negative. The dermatologist was consulted and
diagnosed PG. Presence of an ulcer with under-
mined blue-purple wound edges, aggravated by
surgery, and exclusion of other causes (also see
box 1) supported the diagnosis of PG.

Patient B, a woman in her late 40s, presented at
the orthopaedics department with an ulcer distal to
the left lateral malleolus. Medical history reported
ulcerative colitis and hypertension. She was taking
mesalazine for her colitis, but had stopped taking
this medication 1 month prior due to side effects
such as myalgia. At that time, she had no gastro-
intestinal symptoms. Three months before presen-
tation at the hospital, the patient consulted the
general practitioner regarding a small skin defect on
her ankle. Despite surgical debridement and treat-
ment with antibiotics (e.g. augmentin and fluclox-
acillin), the skin defect worsened. The vascular
surgeon found no vascular cause for the wound.
Ankle-brachial pressure index was normal and
there were no signs of venous insufficiency. Also,
the rheumatologist was consulted to exclude rheu-
matic diseases as cause for the ulcer, which could
have been a possible skin manifestation. The labora-
tory analysis, including cyclic citrullinated peptide
antibody and rheumatoid factor tests, did not show
any signs of rheumatic diseases.

On physical examination, the orthopaedic
surgeon noticed a fluctuating mass distal to the
lateral malleolus with two papules and peripheral
erythema. An MRI was made, showing oedema on
the lateral side of the ankle, osteoarthritis and exten-
sive synovitis. Infection parameters were slightly
raised (ESR 44 mm/hour, leucocytes 6.09x10°/L
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Figure 1  Ulcer around the operation wound on the hip with
undermined blue-purple edges and peripheral erythema 3 days after
debridement, antibiotics and implant retention procedure.

and CRP 41 mg/L). To provide rest for the ankle joint, a plaster
cast was given. However, 1 week after cast treatment, the papules
had transformed into large ulcers with purple undermined edges
and swelling (figure 2). Hence, incision and drainage followed,
and cefazolin was started. New wound cultures were taken, but
remained negative. Perioperatively, biopsies were obtained from
the ulcer base and synovial sheath of the peroneal tendons. They
showed an active chronic inflammation and cell infiltrate with
neutrophils. After creating a new intravenous access site at the
elbow, similar ulcers appeared near and at the access site. The
dermatologist was consulted and concluded the diagnosis of PG
based on the findings from histology, the purple undermined
borders of the wound, the pathergic reaction after creating intra-
venous access and the negative tissue cultures.

DIFFERENTIAL DIAGNOSIS

In both cases, a bacterial infectious cause was initially suspected.
In the case of patient A, the clinical suspicion of an acute PJI was
very strong due to wound leakage and increased inflammatory
parameters after a recent THA. In the case of necrotic skin, a
differential diagnosis of necrotic fasciitis should be considered.
This condition is characterised by the acute onset of severe
local pain with extensive necrosis within 24-48 hours. If not

Box1 Differential diagnosis in pyoderma gangrenosum

» Infections: viral, bacterial, mycobacterial, parasitic, fungal.

» Malignancies: skin carcinoma (e.g. squamous cell
carcinoma, basal cell carcinoma), leukaemia.

» Vascular: Venous or arterial insufficiency, systemic vasculitis
(e.g. Behcet's disease).

» Systemic disorders: systemic lupus erythematosus,
rheumatoid arthritis, Sweet syndrome.

» Other: insect bite, drug reaction, self-mutilation.

-

Figure 2 Pyoderma gangrenosum at the lateral malleolus. Multiple
ulcerations with swelling, undermined wound edges and blue-purple
skin.

surgically treated, the patient may develop a fatal septic shock.?
Necrotic fasciitis was unlikely, because the pain was not promi-
nent in these cases and the skin defects did not develop acutely.
Skin ulcers are also seen in venous or arterial insufficiency. The
preferred location of a venous insufficiency ulcer is above the
medial malleolus. Patients with arterial insufficiency have inter-
mittent claudication. On physical examination, the affected limb
may be cold or pale with weak pulses and an ankle-arm index
<0.9. The defect on the lateral malleolus made a venous cause
less likely for patient B. An arterial cause could also be ruled
out because there were no anamnestic symptoms of intermittent
claudication and the ankle-arm index was normal (see box 1 for
a list of differential diagnoses for PG)."*

TREATMENT

FPatient A: daily administration of 60 mg prednisone was initiated
immediately, which showed good response. Infliximab (tumour
necrosis factor-o blocker) treatment was also started to expedite
further recovery (figures 3 and 4).

Fatient B: antibiotics were stopped and the patient received
treatment with prednisone and daily local application of
clobetasol propionate lotion, which showed good results
(figure 5).

OUTCOME AND FOLLOW-UP

Patient A: 1 month after presentation to the ED, the patient was
discharged from hospital with home care. After 2 months of
PG treatment, the skin ulcer had healed sufficiently (figure 4).
The patient was scheduled for a skin graft and to consecutively
reimplant the THA in a second procedure. Additionally, the
patient was referred to the internal medicine outpatient clinic
to investigate the presence of an underlying disease. The patient
had no signs of inflammatory arthritis. Complete blood count
with analysis of leucocytes count showed normal distribution.
Also, total serum protein was not elevated, and serum free light
chain testing showed normal values and ratio. Sigmoidoscopy
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Figure 3  Picture of the left hip a few days after removal of the total
hip arthroplasty, surgical debridement and starting with prednisone
therapy. The wound edges are less irritated and erythema is reduced.

was planned to investigate the presence of an underlying inflam-
matory bowel disease. Unfortunately, the patient died from the
consequences of COVID-19 before the interventions and further
investigations could take place.

Patient B: a few weeks after prednisone initiation, the skin
was healed . Consequently, the dose of prednisone was reduced.
However, this unfortunately resulted in increased activity of PG.
Ciclosporin was added to prednisone, which at first showed a
good clinical response. Unfortunately, it also caused kidney

Improvement of the skin at the left hip 1.5 months after
treatment with prednisone and infliximab.

Figure 4

Figure 5 Complete resolution of pyoderma gangrenosum at
the lateral malleolus several months after starting treatment with
prednisone and adalimumab.

failure and therefore had to be discontinued again. Because the
results with prednisone alone were insufficient, adalimumab
injections were started (figure 5). Currently, more than a year
after PG diagnosis, the patient has to use daily 3 mg prednisone
and adalimumab injections two times per week to prevent reoc-
currence of PG.

DISCUSSION
PG is a rare condition characterised by rapidly evolving ulcer-
ation. The incidence of PG is estimated to be 3-10 patients per
million per year with a peak incidence between age 20 and 50
years. Women appear to be more frequently affected than men.*

The clinical picture was first described in 1930.° Initially, the
aetiology was thought to be of infectious nature, however, later
it became clear that PG is caused by sterile inflammation of the
skin.” The true pathophysiology of PG is not yet understood, yet
it appears to most closely resemble an aberrant immune response
of neutrophils and inflammatory mediators.® Approximately
50% of patients with PG also have an underlying systemic
disease. PG is associated with inflammatory arthritis, inflamma-
tory bowel diseases and haematological malignancies.” In case
of patient A, blood tests for haematological disease (ie, white
cell count, total serum protein and free light chain testing) were
negative. Unfortunately, further investigation to determine the
presence of an underlying disease could not take place. In patient
B, PG seems to possibly be associated with ulcerative colitis. At
the onset of PG, the patient had no symptoms of her colitis.
However, discontinuation of mesalazine may have contributed
to the development of PG.®°

PG is characterised by a pustule that rapidly develops into
an ulcer with raised, blue-purple-coloured wound edges,
surrounded by erythema. The skin and subcutis may become
necrotic, which is accompanied by the production of haemor-
rhagic and cream-coloured wound leakage. In addition to local
symptoms, the patient may present with fever, general malaise
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Box 2 Diagnostic Delphi criteria for pyoderma

gangrenosum

Major criterion: required
» Biopsy of ulcer edge shows neutrophil infiltrates.

Minor criteria: minimum four required

» Exclusion of infection.

» Pathergy.

» History of inflammatory bowel disease or inflammatory
arthritis.

» Papule, pustule or vesicle develops into an ulcer within 4
days.

» Ulcers with undermined wound edges, peripheral erythema

and pain.

Multiple ulcerations with at least one ulcer on the lower leg.

Atrophic scars after ulcer healing.

After initiation of immunosuppressant, ulcer size decreased

within 1 month.

vVvyy

and pain.* PG is often located on the lower extremities, but can
develop anywhere on the body.!°

In 20%—-25% of patients with PG, a pathergic reaction occurs.”
Sterile inflammation occurs due to (minimal) trauma to the skin,
for example, after surgery or even a needle prick. In patient
A, the THA procedure may have been the cause. Subsequent
surgeries probably aggravated the clinical picture due to new
pathergic reactions. In patient B, localised pustule formation at
the elbow occurred after creating a new intravenous access site.

The Delphi criteria have been the most recently defined diag-
nostic framework with which PG can be determined, with a
specificity of 90% and a sensitivity of 86% (box 2).!* Just as
many PG cases in clinical practice are identified with the Delphi
criteria as with the Su criteria.'> However, the Paracelsus score
seems to recognise even more patients with PG (89% vs 74%)."2
Compared with the Su criteria and Paracelsus score, the Delphi
criteria seem to be the most practical for clinical use.'? The pres-
ence of a neutrophilic infiltrate in biopsy is a major criterion
and also requires the exclusion of an infectious cause, where
the other two diagnostic criteria, both have the major criterion
that other possible differentials should be excluded before PG
becomes more probable.'* Nevertheless, other causes of ulcer-
ations should also be considered and ruled out (box 1).!*

Blood tests for PG are non-specific and may show an inflam-
mation. Wound cultures are important to rule out infection by
microorganisms. However, wound cultures can be positive as a
coinfection can occur, since PG provides a beneficial environ-
ment for bacteria to grow. Despite the risk of a pathergic effect,
a biopsy of the wound edge should be performed to either prove
or rule out causes such as vasculitis or malignancy.” Histopatho-
logical examination of a biopsy of PG shows neutrophil infil-
tration.'! After diagnosis, screening of PG-associated diseases,
such as inflammatory bowel diseases and haematological malig-
nancies, should be performed and part of clinical workup. Clin-
ical signs and symptoms should provide guidance on where to
start this screening process and vary case to case, which is why a
multidisciplinary approach could be beneficial.

The treatment of PG is non-surgical. Surgical debridement
should be avoided in the management of PG because it may
induce pathergy and therefore worsen the disease iatrogeni-
cally." In case of mild disease, patients can be treated with a low-
dose prednisone and/or topical immunosuppressive drugs. In

patients with severe disease, which is defined as multiple ulcers
or a single ulcer of at least 3 cm, prednisone in a high dose is
recommended (dose 0.5-1.0 mg/kg body weight).' Improvement
usually occurs within 2-3 days." If not necessary, long-term use
of corticosteroids is not recommended due to the potential risk
of common side effects, such as osteoporosis, weight gain and
adrenal insufficiency. A corticosteroid-sparing treatment with
ciclosporin (dose 4 mg/kg body weight) or a biological agent,
such as infliximab (dose 5 mg/kg body weight), can offer the
solution." A multicentre randomised controlled trial (RCT)
showed no significant difference in efficacy of ciclosporin versus
corticosteroids in the treatment of PG. After 6 weeks of treat-
ment, successful response was seen in 47% of the patients.'® The
benefits of biological agents have mainly been described in small
case studies.® Regarding the application of biological agents in
PG, only one RCT has been performed. The study demonstrated
a beneficial clinical response to infliximab in 69% of the patients
vs 219% in the placebo group.'® More clinical trials are needed to
compare treatment options.

In case of patient B, several therapeutic options were explored
before coming to the above-mentioned long-term therapy. This
was due to the reoccurrence of PG. In addition to drug therapy,
optimal wound care is important to promote recovery and form
a barrier against infection.!”

Since PG can be aggravated and triggered by (minimal) trau-
matic injury, it is recommended that surgical intervention be
avoided until the disease is in remission. Patients with a history
of PG seem to be more prone to redevelop PG when operated
again. Xia et al'® found a per-patient risk of 15.1% for experi-
encing a recurrence of PG after surgery. More invasive proce-
dures, such as open surgeries, and presence of chronic PG at
the time of the procedure, were associated with the recurrence
of PG."™ Factors, such as the extensiveness of the operation as
well as previous reappearance(s), seem to be predictive for this
reoccurrence. As a preventive measure, prednisone treatment
can be started a few days before the procedure.* It is important
that systemic therapy is slowly tapered postoperatively, as abrupt
discontinuation may lead to reoccurrence. '

Different cases have been described in literature in which PG
develops after surgical procedures. Ebrad et al*® conducted a
review and found three cases of PG that occurred after THA."
Also, a case has been reported where PG was seen after knee
arthroscopy.?’ Recently, Mizushima et a/*! described a patient
with myelodysplastic syndrome who received granulocyte
colony stimulating factor to prevent postoperative infections.?'
The patient developed PG a few days after the procedure. In
all cases, a bacterial infection was suspected based on the skin
lesions. Initial treatment was often insufficient with surgical
debridement and antibiotics. It is important to report cases of
this rare skin condition to raise awareness that PG should be
included in the differential diagnosis of an infectious-looking
skin disease. Moreover, it is essential that, besides dermatolo-
gists, other specialists include PG in the workup of an ulcer.”
Therefore, PG should receive more exposure in literature of
different medical specialties (eg, surgery, orthopaedics, general
practice).

The gold standard for purulent excretion within 3 weeks
after THA is performing a DAIR procedure. Patient A met these
conditions. Because the clinical picture deteriorated after the
DAIR, a second operation was performed. The entire prosthesis
was removed during this surgery. Regarding the policy pursued
in patient A, the first DAIR was a logical and inevitable step. The
wound leakage and increased infection rates made infection very
likely. In contrast, the second operation and explantation of the
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prosthesis could have been avoided if the diagnosis had been
made earlier. A biopsy of the wound edge could have indicated
PG. Also, patient B had been admitted to the hospital for several
weeks, underwent multiple surgeries and cast immobilisation.
These invasive measures could possibly have been avoided if the
diagnosis was confirmed earlier.

These cases highlight the importance of considering PG
in infectious-appearing skin diseases that do not respond to
antibiotics. When this diagnosis is made in a timely manner,
unnecessary surgical interventions can be prevented to avoid
pathergic deterioration. This is in order to minimise the consid-
erable impact PG can have on a patient’s life (also see Patient’s
perspective).”

Patient’s perspective

Patient B: a small skin defect that appeared on the side of my
ankle grew into an abscess. However, the abscess refused to
heal after incision by the general practitioner (GP). | was given
two different antibiotics, but to no avail. The GP referred me to
the general surgeon in the hospital. | have had appointments

at the departments wound expertise centre, Rheumatology and
Vascular Surgery of the hospital. Despite the many appointments,
the cause for the infection could not be found. The vascular
surgeon opened the abscess in the operating room. | was
allowed to go home the following day and the wound was
rinsed twice a day. | had hoped this would heal my foot. Sadly,
this was not the case. When the wound was almost healed,

it seemed to get infected again. The surgeon urgently got an
MRI of my foot done and | was referred to the orthopaedic
surgeon. The orthopaedic surgeon advised a plaster to give rest
to the foot. | was sceptical about the approach, but of course
agreed. Unfortunately, | was right and the plaster did not yield
the desired result. A week later, | was lying once again on

the operating table for incision and drainage of the infection.
Cultures taken during the operation remained negative. | was
given antibiotics intravenously for the treatment of an infection.
I had lost confidence in my own body and it was frustrating that
no treatment had relieved me of my complaints. | am grateful
that the orthopaedic surgeon was triggered by the atypical
course of events.

The skin defect on my foot has healed. Currently, | am still
taking 3 mg prednisone daily and getting adalimumab injections.
Reducing the prednisone and replacing it with cyclosporine has
not been successful.

Learning points

» Consider pyoderma gangrenosum when observing a painful,
rapidly evolving, undermined ulcer with a purple edge that is
unresponsive to antibiotics, and where tissue cultures show
no growth of microorganisms.

» Pyoderma gangrenosum is a neutrophilic dermatosis which
should be treated non-surgically with local or systemic
corticosteroids.

» Surgical debridement should be avoided to limit pathergy and
worsening of the disease.

» Early diagnosis can prevent a long and invasive healing
process, reduce potential long-term damage and reduce
healthcare costs.
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