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CASE REPORT

Pyoderma gangrenosum: A report of a rare
complication after knee arthroplasty requiring
muscle flap cover supplemented by negative
pressure therapy and hyperbaric oxygen

D.S. Hill*, J.K. O’Neill, A. Toms, A.M. Watts

Department of Plastic Surgery, Royal Devon and Exeter Foundation Trust, Barrack Road, Exeter EX2 5DW, United Kingdom

Received 17 December 2010; accepted 12 March 2011

KEYWORDS Summary Pyoderma gangrenosum (PG) is rare ulcerating skin condition easily confused with
Pyoderma; wound infection following surgery. We report a complicated case of PG following knee arthro-
Gangrenosum; plasty where delayed diagnosis and repeated debridements lead to significant tissue loss.
Pathergy; Successful reconstruction was achieved with a muscle flap, but subsequent reactivation of
Knee; PG and superadded infection placed both the reconstruction and patient’s life at risk. Pro-
Arthroplasty longed combined use of negative pressure therapy (NPT), immunosuppression and hyperbaric

oxygen (HBO) was successfully used to reduce the wound size, enhance wound granulation,
promote re-epithelialisation, and provide pain relief. There is little or no published literature
on these treatment modalities for the management of PG, with only one reported case using
both NPT and HBO for PG (not following knee arthroplasty). More studies are necessary to
determine the role of both modalities in the management of pathergy in large and complex
wounds and the rare nature of this complication following knee arthroplasty explains the lack
of evidence-based guidance.

In conclusion, we suggest a surgical algorithm. This is the first report of PG following knee
arthroplasty with the use of both NPT and HBO in order to achieve soft tissue coverage.
© 2011 Published by Elsevier Ltd on behalf of British Association of Plastic, Reconstructive and
Aesthetic Surgeons.
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Figure 1  (A) Exposed knee joint. (B) Successful soft tissue coverage 14 days post operatively.

Figure 2 (A) Wound breakdown (post lavage). (B) Wound after HBO therapy.
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Introduction

Pyoderma gangrenosum (PG) is a rare autoimmune disorder
resulting in ulceration and necrosis of the skin. Underlying
inflammatory, immunological, or neoplastic disorders occur
in 50—70% of cases. Cutaneous trauma can lead to lesions in
up to 30% of patients with PG — a concept termed pathergy.
Only four cases following knee arthroplasty'™ and two
following hip arthroplasty have been reported in the liter-
ature.>® We describe a case where suppurative PG
following knee arthroplasty required large soft tissue
defect coverage. Negative Pressure Therapy (NPT) and
HyperBaric Oxygen (HBO) were used alongside pharmaco-
logical treatments to control disease progression, infection
and prevent disease reactivation. This is the first time all
these modalities have been used to treat PG in the knee.
We highlight the severe nature of this condition and
postulate that multimodal treatment and multidisciplinary
care offer the best outcome. We summarise our experience
with a proposed surgical algorithm. The most important
aspect is early recognition.

Case report

A 63-year-old woman was referred with a large full thick-
ness defect over her right knee following a uni-
compartmental knee arthroplasty 26 days previously
(Figure 1A). Her past medical history included Sjogrens
disease.

Six days following arthroplasty the surgical wound broke
down. This was initially thought to be a wound site infec-
tion, and treatment was irrigation and debridement with
aggressive antimicrobial therapy. Subsequently, NPT was
trialed for a five-day period to promote wound healing, but
unfortunately wound breakdown progressed. Superficial
wound swabs grew Staphylococcus aureus and Enterobacter
cloacae. Deep tissue samples were negative.

12 days following initial surgery the exposed prosthesis
was removed, but the progressive ulceration and wound
breakdown continued and multiple debridements took
place. Satellite lesions at IV cannulation sites (Koebner
phenomenon) appeared nine days after initial wound
breakdown. This raised suspicions of a systemic process,
and a Rheumatologist diagnosed PG based on this together
with the clinical features of the wound. Histological
examination of tissues was non-specific.

Immunosuppression with high dose Prednisolone was
commenced. After 12 days of treatment the eryth-
ematous—violaceous borders had regressed and the C-
Reactive Protein (CRP) values had decreased from 291 to
11. 27 days following the initial arthroplasty the exposed
femoral condyles and cement spacer were covered using
a medial gastrocnemius muscle flap and split thickness skin
graft. In the immediate postoperative period no pathergy
developed at the donor site and seven days after surgery
the knee remained covered with healthy muscle and
approximately 80—90% graft take (Figure 1B). At this time
intravenous antibiotics were changed to oral Rifampacin,
but over the following two weeks, the CRP gradually clim-
bed to 259. An initial full septic screen was returned as
normal. 19 days post reconstruction the patient developed

septic shock requiring ITU admission, inotropic support and
immunoglobulin therapy. The knee wound had broken
down, so the joint was irrigated and a large quantity of pus
was drained from the donor site. Superficial tissue swabs
again grew Enterobacter cloaceae, but deep samples failed
to culture any organisms.

Surgical washout of the knee joint again exposed the
femoral condyles (Figure 2A). NPT was used to assist with
wound closure but was not successful, and the patient was
referred for HBO treatment. After 30 daily HBO treatmentsin
conjunction with NPT, the knee joint was no longer exposed
and the wound was granulating and contracting well
(Figure 2B). A reducing dose of Prednisolone was commenced
and the patient remains on low dose therapy today.

Discussion

Postoperative wound breakdown is commonly caused by
infection. Rarely, the same can result from surgically
induced pathergy. Clinically differentiating these is diffi-
cult, requires a high index of suspicion, and is essential to
avoid multiple surgical debridements. A severe inflamma-
tory syndrome (despite aggressive antibiotic treatment)
with no bacterial growth from wound swabs along with high
WCC should raise the surgeon’s suspicions. In addition to

Figure 3  Reaction at peripheral venous cannula site (Koeb-
ner phenomeum).
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the classic clinical appearance of PG, we propose that
debridement resulting in dramatically increased wound
breakdown alongside the presence of satellite lesions at
multiple intravenous cannulation trauma sites should also
raise suspicions (Figure 3). Histological examination of
tissues is usually non-specific in cases of PG.>

Advances in the understanding of PG have lead to
improved responses to medical treatments, including
immunomodulatory and immunosuppressive therapies.*
Mild cases can be successfully managed with pharmaco-
logical therapy alone. Despite this, resistant PG ulcers are
encountered, requiring additional measures to achieve

Commonly Associated
Conditions
Inflammatory Bowel Disease
(ulcerative colitis, crohns
disease), Rheumatoid Arthritis,
seronegative arthritis,
symmetrical polyarthritis,
Leukaemias, myelofibrosis,
monoclonal gamopathy (IgA).
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following knee arthroplasty

v

Clinical features of PG

«Severe inflammatory syndrome despite aggressive
antibiotic treatment

*No bacterial growth from wound swabs despite high
white cell count

*Debridement causes increased breakdown

*Deep ulceration
*Volacious boarders
overhanging ulcer bed
*Pathergy

+Satellite lesion
(intravenous cannula site

v

Consider PG before
> multiple debridements <

reaction is a red flag)

and implant removal
(Involve a dermatologist)

b 2

Diagnosis of PG (expert)
*DO NOT debride wound
«Commence immunosuppression

R «Antibiotic Prophylaxis

Spllt NB: avoid enzyme inducing agents (e.g. Rifimpacin) as

Skin they reduce the efficacy of Prednisolone

Graft

4 v
PG adequately
Superficial open wound |_ controlled: o Deep open wound
(prosthesis not . ;)Erythemam”s violaceous (prosthesis exposed)
oarder regression
exposed) *Reduced CRP count
Healthy/Gra | _ .| Unhealthy/Not |_ Healthy/Gra
] : e - - 0 e
nulating granulating nulating
4
v
VAC
therap
Soft tissue cover
Flap reconstruction with
adequate immunosuppression
to cover surgical intervention
v
Unhealthy/Not
granulating |

Superadded
infection/further pathergy

b 4
HBO therapy

to promote wound &
healing and prepare the
wound bed for coverage

once soft tissue
coverage achieved

b 2
Antibiotic therapy

«Use aggressive therapy if knee joint open

*Use CRP and knee joint coverage status to guide
choice of intravenous or oral therapy

«If a proven soft tissue infection, consider the use of 6
weeks of IV treatment

Figure 4

Surgical management algorithm for pathergy following knee arthroplasty.
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wound closure. The surgical management of active PG
ulcers remains discouraged owing to the risk of exacer-
bating the inflammatory reaction. In our case, exposure of
the knee joint and the risk of developing osteomyelitis
made the necessity for wound coverage a life and limb
saving procedure. No pathergy occurred at the donor site.
Two previous cases are reported of successful flap coverage
of large soft tissue defects in patients with pathergy
following arthroplasty. These were both in the knee and
included; a latissmus dorsi free flap® and a medial
gastrocnemius flap where NPT was used preoperatively.' In
our case, the combination of reducing the does of Pred-
nisolone and commencing oral Rifampacin (an enzyme
inducer known to reduce the therapeutic dose of Prednis-
olone) may explain the reactivation of PG and flap
breakdown.

NPT therapy has become an important tool for the
management of complex wounds. In our case the use of NPT
in the acute phase of wound breakdown caused significant
skin maceration. Only six case reports have described NPT
therapy use in the management of PG wounds. Ghersi
et al.,” Steenbrugee et al.,® Kaddoura and Amm,” and Davis
et al.” all reported the successful use on lower limb
wounds, with Niezgoda et al."" reporting the successful use
of NPT combined and HBO on a chronic superficial lower
limb wound. Mandal' reported the only previously identi-
fied case of NPT used to prepare the wound bed of pathergy
following a knee arthroplasty, before a medial gastrocne-
mius flap was used to achieve soft tissue coverage. We
report that before the diagnosis of PG, 5 days of continuous
NPT failed to improve the wound. We also report that NPT
for a 12-day period after the previously successful soft
tissue reconstruction had broken down did not result in
improved wound healing.

The evidence for HBO in the management of PG remains
sparse. HBO therapy is defined as “inhalation therapy
where the patient breathes 100% oxygen intermittently
while inside a chamber at a pressure higher than sea
level.” The rational of this therapy promoting wound
healing is through; increased tissue oxygenation, reduced
oedema, increased fibroblast activity, neovascularisation
and bacteriostasis.'? In a recent review, Tutrone et al.'?
identified only 13 cases in the literature with nine
reporting a benefit. None involved pathergy following
arthroplasty and none involved a secondary infection
following successful flap coverage.

From our experience, a prolonged course of HBO
combined with NPT in an immunosuppressed patient
reduced the wound size, enhanced wound granulation,
promoted re-epithelialisation, and provided high levels of
pain relief. The use of NPT in the same patient earlier in
their care, before PG diagnosis and immunosuppression,
resulted in severe maceration and no benefit. Although as
previously stated NPT has been reported as a successful
tool in the management of PG ulcers, this was in combi-
nation with immunosuppressant treatment.

More studies are necessary to determine the role of both
NPT and HBO in the management of pathergy in complex
wounds. PG is a rare complication following knee arthro-
plasty, but should be considered before multiple debride-
ments are performed.

We suggest a surgical algorithm (Figure 4) for managing
these difficult cases.
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