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Pyoderma gangrenosum (PG) is a rare dermatosis 
often characterized clinically by painful ulcers that 
rapidly progress, as well as by neutrophilic infiltrate 

on histology.3,5,​6,​9,40 Although it may be mistaken for in-
fection, it is believed to be mediated by immune dysfunc-
tion.1,3,​5–7,​32,​36,40 It most frequently occurs in individuals be-
tween the ages of 40 and 60 years, with a majority of cases 
occurring with comorbid conditions such as inflammatory 
bowel disease (IBD), rheumatoid arthritis (RA), and other 
inflammatory arthropathies, as well as hematological ma-
lignancies, among others.2,3,​5,​9,36 However, it has also been 
known to occur in wounds, including those from minor 
trauma and surgical incisions, a phenomenon known as 
pathergy.4,10,​13,​15,​16,​18,​25,36,​39,​42,45 These cases of PG are less 
likely to be associated with underlying disease, and are 
easily mistaken for wound infection, potentially delaying 
diagnosis and leading to morbidity through debridement, 
antibiotic therapy, and other wound care such as wound 
vacuum therapy and hyperbaric oxygen.12–14,​25,​33,​36,​42–44 We 
describe the case of a patient who developed postoperative 
PG (PPG) after undergoing spine surgery.

Case Report
History and Examination

A 71-year-old woman with a previous history of sco-
liosis and spinal stenosis corrected with surgery presented 
after a “popping” sound emanated from her back while 
bending over, followed by intense low-back pain. More 
than a year previously, this patient had undergone T10–il-
iac posterior decompression, instrumentation, and fusion, 
with L4–5 and L5–S1 transforaminal lumbar interbody 
fusion using polyetheretherketone spacers, and L1–2, L2–
3, L3–4, L4–5, and L5–S1 Smith-Petersen osteotomies. 
Radiographs obtained at the presenting visit showed bi-
lateral rod fracture between the L5 and S1 screws (Fig. 1). 
Her medical history was notable for osteoporotic arthritis, 
colitis (diarrhea and hematochezia after taking diclofenac), 
lower gastrointestinal bleeding, and obesity. She had also 
undergone anterior cervical discectomy and fusion at C3–7 
for anterolisthesis and foraminal/canal stenosis 6 years 
prior. She was conservatively managed for pain with an-
algesics and physical therapy, to which she responded well 
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initially. However, after several months she developed new 
symptoms, including low-back pain with radiation to the 
right hip and buttock, proximal thoracic pain, and a feel-
ing of postural disturbance with anterior lean requiring 
use of a rolling walker, together suggesting progression of 
thoracic proximal junctional kyphosis. A revision was rec-
ommended, and the patient underwent extension to T4 of 
the T10–iliac fusion, including placement of bilateral iliac 
screws, instrumentation and accessory rod placement, and 

placement of antijunctional kyphosis tethers from T2 to 
T6–7 (Fig. 2).

Postoperative Course
Approximately 1 month after surgery, new serosangui-

nous drainage was noted at the distal end of the incision. 
A possible retained stitch was removed via thumb forceps, 
and the drainage stopped; however, the incision resumed 
moderate amounts of serosanguinous drainage managed 
by the application of dry dressings (Fig. 3 left). By the next 
appointment, a new half-inch open area with light sero-
sanguinous drainage was noted in the superior aspect of 
the incision between the scapulae. This was not erythema-
tous or tender and the patient was afebrile (Fig. 3 right); a 
subsequent examination showed the open area unchanged 
from the previous appointment (Fig. 3 left). Later, a new 
ulcer near the middle of the wound opened with granu-
lation tissue and slight bleeding, followed by two more 
2-mm open areas thought to be areas of suture retraction. 
Other smaller areas opened, bringing the total openings to 
5. At this point, dehiscence was suspected, and the patient 
underwent incision and drainage of the wound. The inci-
sion was closed with subcutaneous 2.0 Vicryl sutures and 
2.0 nylon horizontal mattress sutures. During admission, 
blood counts and metabolic panels were within the refer-
ence ranges, including a white blood cell (WBC) count of 
7990/μl.

The wound was stable for 2 weeks, after which the 
patient began again to notice serosanguinous drainage 
through the sutures that were still in place. Days later, 
several areas of the incision reopened (Fig. 4 left), and a 
left forearm intravenous access site (Fig. 4 right) and wrist 
arterial line site also began ulcerating; the patient was 
admitted again for a washout followed by placement of 
a wound vacuum-assisted closure (vac). Laboratory tests 
performed at this time again included unremarkable met-
abolic panels and WBC counts, but elevated C-reactive 

FIG. 1. Preoperative anteroposterior (left) and lateral (right) radiographs 
showing bilateral rod fracture between L5 and S1 screws.

FIG. 3. Incision at 38 (left) and 64 (right) days postoperatively, showing 
separate areas of dehiscence. Figure is available in color online only.

FIG. 2. Postoperative anteroposterior (left) and lateral (right) radio-
graphs showing revision of instrumentation, including extension to T4 of 
the T10–iliac fusion, bilateral iliac screws, and antijunctional kyphosis 
tethers from T2 to T6–7. 

Brought to you by Duke University | Unauthenticated | Downloaded 06/20/23 12:55 PM UTC



J Neurosurg Spine  Volume 32 • February 2020 287

Snyder et al.

protein (6.3 mg/dl) and erythrocyte sedimentation rate 
(80 mm/hr) were noted. MRI was performed and showed 
no concern for deep wound infection or significant fluid 
collection. During the admission, the patient was seen by 
wound care for wound vac education, and the patient was 
discharged.

After several weeks of wound vac therapy without im-
provement, the patient was referred to dermatology, the 
plastic surgery wound clinic, and allergy and immunology 
for further workup and management of the nonhealing 
incision, as well as the left forearm ulcer. Dermatology 
biopsied the left forearm site, revealing Staphylococcus 
aureus with a dense dermal infiltrate of macrophages and 
neutrophils. The patient was treated with a 15-day course 
of doxycycline. Wound clinic management consisted of 
cleaning, debridement, and redressing of the forearm ul-
cer and the back incision. During this management, the 
back wound continued to enlarge (Fig. 5 left), and the 
forearm ulcer did not heal (Fig. 5 right). The patient also 
developed multiple violaceous-erythematous nodules on 

the dorsal hands, upper extremities, lower extremities, and 
trunk (Fig. 6). Further consultation with dermatology led 
to suspicion for PG, and 6-week courses of topical clo-
betasol and oral prednisone were prescribed, resulting in 
significant clinical improvement (Fig. 7). As her dose of 
prednisone was tapered, the patient developed several new 
cutaneous lesions consistent with PG. She was ultimately 
transitioned to cyclosporine and her plaques resolved.

Discussion
PG is most frequently associated with underlying dis-

eases, particularly IBD, autoimmune diseases, hemato-

FIG. 4. Reopening of the incision after incision and drainage (left), as 
well as a new intravenous site ulceration of the left forearm (right) on 
postoperative day 118. Figure is available in color online only.

FIG. 5. Enlarging back wound (left) and forearm ulcer (right) on postop-
erative day 155. Figure is available in color online only.

FIG. 6. Cutaneous nodules with purple-red discoloration on the left flank 
(left) and left leg (right) on postoperative day 161. Figure is available in 
color online only.

FIG. 7. Back wound at last follow-up (postoperative day 339). Figure is 
available in color online only.
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logical and solid tumors, and diabetes; however, PPG is 
notably different from classic PG because it is more likely 
to occur in patients with no underlying pathology (an iden-
tifiable underlying systemic illness was present between 
18% and 50% of cases in other PPG literature).14,16,​21,​23,​26,​

33,​35,​42,43 Untreated PG can be life threatening, and patients 
with PG are at an increased risk of death by as many as 
three times compared to the general population.5,9,​18,​21,24 
Outside of mortality, PG may cause pain and adversely 
impact quality of life, predispose to secondary infection, 
cause disfiguring scarring, and recur.36,38,41

To our knowledge, this is the second case report of 
PPG occurring after major spine surgery, as well as the 
first in the neurosurgical literature. Ogon et al. describe 
the case of a 42-year-old man who underwent anteropos-
terior arthrodesis for L5–S1 spondylolisthesis; the patient 
developed dehiscence by postoperative day 4, with severe 
PPG developing by day 9.29 This patient was successfully 
treated with steroids.

During our literature review, we identified 7 studies 
that involved more than 1 patient with PPG, excluding a 
number of case series of peristomal PG in patients with 
known IBD. The studies consisted of case series, literature 
reviews, and systematic reviews. The number of patients 
involved ranged from 2 to 136, and the years of publication 
ranged between 1992 and 2018. The findings from these 
studies are summarized in Table 1. Noteworthy findings 
included female predominance in all studies except 1 case 
series of 3 patients (33%), generally favorable outcomes (2 
fatalities described, 1 clearly unrelated to the PPG disease 
process), as well as the use of steroids in some form in 
nearly all cases.

PPG has been documented to occur after breast, car-
diothoracic, abdominal, gynecological, orthopedic, and 
head/neck surgeries.15,19,​42,​43,45 It can also occur as a com-
plication of other healthcare-related procedures, such as 
intravenous access (as seen in this patient), central lines, 
and other punctures.22,26,45 The treatment of PPG is the 
same as PG in general; corticosteroid therapy and cyclo-
sporine therapy are supported best by the literature.8,34,​36,​

37,​42,45 The only randomized controlled trial (RCT) com-
paring these two treatments did not show a significant 
difference in efficacy, and Ormerod et al. concluded that 
selection between these two agents may be guided by side 
effects tailored to the patient’s medical history.31 Cyclo-
sporine’s side effect profile includes infection, hyperten-
sion, and nephrotoxicity, while systemic corticosteroids 
may cause weight gain, osteoporosis, hyperglycemia, 
hyperlipidemia, peptic ulcer disease, infection, and psy-
chosis.8,20,​31,34 If patients are refractory to these treatments, 
other therapies such as mycophenolate mofetil, infliximab, 
tacrolimus, or plasmapheresis may be considered.36,37 In-
fliximab is the best supported of these options; an RCT 
involving 30 participants showed a significant difference 
in healing between the infliximab group and the placebo 
group. Eventually, 29 patients ended up receiving inflix-
imab, with 69% experiencing clinical benefit.8,34 Overall, 
the outcomes are very good once the proper treatment is 
initiated, with a majority of patients experiencing healing 
of the lesion, often without recurrence.14,16,​23,​26,​33–36,​42,45

Throughout the PPG literature, the common theme is 

that the condition is almost always first misdiagnosed as 
a surgical site infection (SSI); this was consistent with our 
experience as well.35,42,​44,45 Indeed, PPG is a rare event af-
ter surgery. Patel et al. described a rate of 3 cases in 335 
patients undergoing 395 breast reconstruction procedures, 
for a per-patient incidence of 0.9%.35 The relative obscu-
rity of PPG, combined with the fact that it often occurs in 
patients without other medical conditions typically associ-
ated with PG, means that the majority of surgeons will not 
consider it early on when faced with a nonhealing surgi-
cal wound.14,16,23,45 In addition, the common occurrence of 
wound infection as a postoperative complication, as well 
as the consequences and costs of SSIs, makes suspicion of 
infection as the most likely cause of a nonhealing wound 
appropriate.17,27,​28,​30,35 Nevertheless, PPG should appear on 
the differential diagnosis in the setting of a nonhealing 
surgical incision despite antibiotic treatment, as delays in 
the diagnosis of PPG can lead to disfigurement, distress, 
and additional costs for patients.17,23,​27,​28,​30,​42,45 Unfortunate-
ly, the treatment regimens are somewhat in opposition to 
one another for SSIs and PPG. Whereas debridement is 
a standard treatment in progressive SSI, it actually may 
worsen PPG due to pathergy.11,37,​42,45 On the other hand, the 
immunosuppressive therapies indicated in PPG can pre-
dispose to wound infection and worsen existing infection, 
making topical therapy a safer choice in early suspected 
PPG.36,37,41

The occurrence of PPG is likely less of a consideration 
in neurosurgery due to the patterns displayed by the dis-
ease. PG most commonly occurs on the lower extremities; 
the trunk is less frequently involved, while involvement 
of upper extremities and the head/neck area is more rare, 
being affected in an estimated 7%–8% of cases.5,18 The 
occurrence of PPG somewhat follows these trends, as the 
most commonly implicated surgeries include breast, car-
diothoracic, abdominal, plastic, and gynecological proce-
dures.14,42,​43,45 As stated previously, only 2 cases (including 
the current patient) of PPG after spine surgery have been 
described, and we are not aware of the existence of any 
case reports describing PPG after cranial surgery.29 How-
ever, because spine surgery has become a significant part 
of neurosurgical practice, this rare complication should 
be considered when surgical wounds are slow to heal. 
Tolkachjov et al. suggest presenting clinical features that 
should raise suspicion for PPD: severe pain with a non-
healing wound or dehiscence, presentation around postop-
erative day 7, a violaceous border, rapid evolution, refrac-
toriness to antibiotics and debridement, as well as negative 
wound culture.42 An additional clue to the diagnosis and 
possible confirmatory test is pathergy, in which a patient 
develops ulceration around sites of known trauma such as 
invasive lines (similar to what occurred with the intrave-
nous site in the case of our patient).11,13,18 We recommend 
consultation with dermatology early during the course of 
treatment of a nonhealing surgical incision that is refracto-
ry to standard treatment, as the additional perspective and 
experience of specialists may assist in earlier diagnosis 
and guide treatment. Based on our review of the literature, 
we would recommend continuing antibiotics to cover pos-
sible current and future SSI while beginning a trial of topi-
cal corticosteroids should PPG be suspected.9,14,​31,​34,​36,​37,​41,45
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PPG is a rare, but perplexing and potentially devastat-
ing, complication of surgery. While its initial presentation 
is incredibly similar to postoperative infection, features 
such as failure to heal after antibiotic treatment and de-
bridement, as well as disproportionate pain and violaceous 
borders, may help to set it apart from the more common 
SSI. Early recognition and initiation of appropriate treat-
ment may help to prevent complications of the disease, and 
can spare the patient additional procedures and treatments 
that could be otherwise unhelpful or detrimental.
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