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Spontaneous Diffuse Pyoderma Gangrenosum after Polytrauma and
Orthopedic Fixation: A Case Report with Brief Review of Literature

Grayson A Domingue’, Kyle Cox’, Jake A Fox®, Austin Atkins*, Amgad M Haleem'”, Jeffrey
Brewer?

Learning Point of the Article:
To highlight the importance of considering pyoderma gangrenosum as a potential etiology for non-healing wounds and to maintain a low
threshold for skin biopsy and early interdisciplinary care to expedite care and provide effective treatment.

Introduction: Pyoderma gangrenosum (PG) is a skin condition driven by neutrophil activation resulting in painful ulcers with undermining
borders and surrounding erythema. This can be seen, although rarely, post-traumatically. Ithas been reported in the setting of orthopedic trauma
with only 31 casesreported in English literature after orthopedic surgery.

Case Report: A 20-year-old Caucasian female presented with multisystem trauma and multiple orthopedic injuries following motor vehicle
collision. After fixation of orthopedic injuries, within 1 week post-operatively, the patient began to show signs of wound breakdown
characterized by apparent purulence and skin necrosis at surgical sites and subsequently at additional non-surgical sites on bilateral lower
extremities. After the failure of aggressive debridement and negative cultures, skin biopsy revealed post-traumatic PG. After diagnosis and
treatment with corticosteroid therapy, the patient promptly recovered with the resolution of systemic and musculoskeletal manifestations.
Conclusion: Post-traumatic PG should be considered a potential etiology in non-healing wounds with negative cultures. A low threshold for
skin biopsy and interdisciplinary involvement should be maintained to expedite diagnosis and guide treatment.
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Introduction phenomenon known as “pathergy” [2]. It is common for PG to

Pyoderma gangrenosum (PG) is a skin condition driven by be misdiagnosed as a simple non-healing ulcer or a necrotizing

neutrophil activation resulting in painful ulcers with infection if acute in presentation [3]. These patients will

undermining borders and surrounding erythema [1]. PGis often
thought to be immunologic in nature and is commonly
associated with systemic disease. Upregulation of several key
proinflammatory and chemotactic factors within the ulcers have
beenidentified including interleukin-17, tumor necrosis factor
(TNF-a),1L-8,IL-6,1L-23,and IL-1 [1]. The lower legs are the
most common location where PG arises, and these lesions are
often precipitated or worsened by traumatic events, a

subsequently undergo debridement, which leads to massive
deterioration and spreading of the lesions through this pathergic
response. This highlights the difficulty in prompt diagnosis of
this condition, especially in the practice of orthopedic surgeons
where they are more commonly dealing with the PG mimickers
such asinfection, ulcers, and necrotizing fasciitis.

To the best of our knowledge, there has been a total of 35
reported cases in the literature of PG following orthopedic or
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Concomitantly, the patient’s vital signs began to
deteriorate with persistently elevated temperatures
rising up to 40.2°C, tachycardia to 150, and
leukocytosis to 50,000. Due to high clinical
suspicion of surgical site infection, the patient was
started on broad-spectrum antibiotics and
underwent aggressive, serial surgical debridement
of the affected wounds, as well as surgical removal of
hardware and placement of antibiotic cement.
Despite these efforts, the patient showed no clinical
improvement with apparent worsening (Fig. 2).

In addition, multiple blood and intra-operative
cultures revealed no infectious etiology. After much

Figure 1: Clinical images of bilateral lower Figure 2: Clinical images of bilateral lower interdisciplinary consideration, a skin biopsy of the
extremity wounds of varying sizes induced by extremity wounds of varyingsizesinducedby lesions was ultimately obtained which revealed PG.

pyoderma gangrenosum. pyodema gangrenosum.

trauma surgery, with only 7 of those cases specifically covering
fractures of the extremities. We give an account for a
polytraumatized individual following motor vehicle collision
(MVC) who developed PG-mimicking post-operative
infection following initial stabilization efforts in the operating

room.

This patient was informed that data concerning the case would
be submitted for publication, and she provided consent.

Case Report

A 20-year-old female presented with multisystem trauma and
multiple orthopedic injuries following MVC. Most notably, she
presented with fractures of the iliac wing, bilateral tibias (right
open), open talus fracture dislocation, and humerus. The
patient subsequently underwent urgent surgical stabilization of
these injuries. She tolerated the procedures well and initially
showed no signs of wound compromise. Within 1 week post-
operatively, the patient began to show signs of wound
breakdown characterized by apparent purulence and skin
necrosis at surgical sites and subsequently at additional non-
surgical sites on bilateral lower extremities (Fig. 1).

Major criteria
Biopsy of ulcer edge demonstrating neutrophilicinfiltrate

Minor criteria

Exclusion of infection

Pathergy

History of inflammatory bowel disease or inflammatory arthritis

History of papule, pustule, or vesicle ulcerating within 4 days of appearing
Peripheral erythema, underminingborder, and tenderness at ulceration site

Table 1: Diagnostic tool for pyoderma gangrenosum.

The patient was then started on intravenous

steroids. This resulted in prompt resolution of fever,
heart rate, and leukocytosis. Furthermore, her wounds showed
marked improvement and was able to eventually undergo skin
substitution and definitive fracture stabilization.

Discussion

Classically, the presentation of postoperative or posttraumatic
PG is erythema of skin surrounding the site of surgery and pain
out of proportion 1 week following surgery [4]. Tolkachjov et
al. found thatit took 11 days on average for signs and symptoms
of pain and wound dehiscence [S]. The wound classically will
have raised violaceous, undermined borders. Another clue can
be the presence of fever, leukocytosis, and elevated
inflammatory markers. However, this is more commonly
associated with infection, which explains why one study found
56% of patients with PG had undergone antibiotic therapy and
61% underwent debridement [S]. Ebrad et al. conducted a
systematic review on 30 patients with post-operative PG
following orthopedic surgery including total joint replacement,
arthroscopy, trauma, spine, foot, and hand surgery [6]. Despite
the majority of documented cases being associated with total
joint replacement and trauma surgery, their review shows PG
canarise in awide variety of orthopedic procedures.

Thus, far in the literature, there are no established criteria for
diagnosis. Recently, Maverakis et al. proposed a diagnostic
criterion based on expert opinion from various countries,
requiring one major and four minor criteria to establish
diagnosis (Table 1) [7]. This method of diagnosis has not been
widely adopted to this point, but it allows providers an alternate
route of diagnosis compared to the traditional method being
diagnosis of exclusion.

The histology of skin biopsies is an important aspect in
evaluating patients where PG may be suspected. The main value

Journal of Orthopaedic Case Reports | Volume 13 | Issue 5 | May 2023 | Page 72-75



Domingue GA, etal

www.jocr.co.in

of biopsy is to exclude alternate causes of skin ulceration and
allow specimens to be sent for bacterial, mycobacterial, and
fungal cultures. The biopsy needs to include both the active
ulcer border and also extend deeper into the subcutaneous
tissues [ 1]. Histology may show ulceration of the epidermis and
dermis along with dense neutrophilic infiltrate, neutrophilic
pustules, and abscess formation [8]. These findings are not
specific and may differ contingent upon the PG variant, and it is
important to expect the biopsy will cause an enlargement of the
ulcer along with the potential spread of the ulcer due to the
pathergic nature of the disease. Consultation of dermatology
can be an additional route of assistance in evaluating these
lesions.

As for treatment, most recommendations consist of medical
treatment with systemic steroids or cyclosporine, with clinical
improvement often seen in 24 h [9]. Ebrad et al. found all 30
cases of PG in their systematic review had utilized systemic
corticosteroid therapy with wound healing in 1-9 months [6].
This highlights that up to this point in the literature, high-dose
corticosteroids are the mainstay of treatment. Long-term
steroids bring the risk of several different adverse side effects, so
these are often weaned once clinical improvement is seen.
Supplementation with other immunosuppressive agents such
as tacrolimus, TNF-a, IL-B antagonists, mycophenolate
mofetil, azathioprine, and polyvalent immunoglobulins which
may be considered to completely eradicate the PG. However,
high-level evidence showing the efficacy of these treatments is
not present in the literature [ 10, 11]. When it comes to surgical
treatment of these lesions, it is only helpful in the setting of
controlled PG to surgically remove necrotic tissue either to

decrease the risk of infection or prepare for skin graft [12]. It is
important to note that one of the most critical componentsis to
get a prompt and accurate diagnosis of PG to avoid multiple
debridements and secondary surgeries leading to increased
patient morbidity.

Conclusion

Due to its rarity, the higher likelihood of infection given the
presenting symptoms, and lack of understanding of PG, delays
in diagnosis of this pathology often result. For the patient with
post-surgical wound breakdown and systemic inflammatory
response, infection remains to be the most likely diagnosis.
However, in the setting of negative cultures and persistent
clinical worsening despite aggressive debridement and
antibiotic coverage, one should consider other potential
etiologies such as autoimmune, rheumatologic, and
dermatologic conditions such as PG. We believe education and
the use of multidisciplinary teams can be tools to increase
awareness of this problem. Furthermore, surgical teams should
keep PG on the differential for non-healing wounds, especially
inrecently traumatized individuals.

Clinical Message

Surgical teams should keep PG on the differential for non-healing
wounds, especially in recently traumatized individuals. A lower
threshold to engage consultants and perform biopsy can expedite
appropriate care for these patients.
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