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Dear Editors,

Pyoderma gangrenosum (PG) is an ulcerative neutrophilic dermatosis often associated

with systemic diseases, such as rheumatoid arthritis, inflammatory bowel diseases, and

hematological neoplasms. PG can occur in postoperative patients due to the pathergy

phenomenon, which is the development of PG lesions at sites of trauma. The term

“postoperative PG” (or “postsurgical PG”) is used for the pathergic development of PG at

surgical sites [1]. Cancer immunotherapy with immune checkpoint inhibitors (ICIs) may

induce various immune-related adverse events, including neutrophilic dermatoses. We

report a case of postoperative PG in a patient undergoing long-term therapy with

nivolumab, an anti-PD-1 ICI.

An 84-year-old man presented with a purulent lesion at a recent surgical site. Ten

years prior, he underwent resection of gastric cancer, which recurred as peritoneal

dissemination 3 years after the resection and was resistant to multiple lines of

chemotherapy. Remission was achieved with nivolumab therapy and maintained for

5 years and 8 months with administration of nivolumab every 2–3 weeks without

immune-related adverse events. Left inguinal hernia repair surgery was performed

19 days after the last infusion of nivolumab. The remission of gastric cancer was

confirmed by imaging studies 4 weeks before the surgery. The diagnosis of inguinal

hernia was also confirmed by the preoperative imaging studies and intraoperative

findings. The surgery was completed successfully without any complications in the

perioperative period. On postoperative day 14, he developed a fever of 39.7°C and a

painful necrotic ulcer with violaceous borders, surrounding erythema, and subcutaneous

abscess at the incision site (Figure 1A). His neutrophil count was elevated to 23.2 × 109/L,

and the C-reactive protein was elevated to 16.2 mg/dL. Although antibiotic drug therapy

was initiated, bacterial cultures of the purulent exudates, necrotic tissues, and blood were

negative. A skin biopsy specimen taken from a non-ulcerated margin demonstrated

edema, dense diffuse infiltrate of neutrophils with nuclear dust, lymphocytes, and

histiocytes throughout the dermis to the subcutaneous tissue, and hemorrhage

without fibrin deposition (Figures 1B, C). Bacteria, mycobacteria, or fungi were not

detected in serial sections. He did not have arthritis or bowel symptoms, and no
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hematological abnormality other than the increased neutrophil

count was present. The diagnosis of postoperative PG was made,

and intravenous prednisolone 60 mg (1 mg/kg) daily was started

3 days after presentation. As the ulcer continued to expand

despite the prednisolone (and antibiotic drug) therapy for

1 week, we administered adalimumab twice at an interval of

2 weeks (160 mg and 80 mg). The PG lesion gradually improved,

and prednisolone was tapered to 20 mg daily. Nivolumab was not

restarted, as imaging studies 1 week after PG onset (6 weeks after

the last infusion of nivolumab) showed no recurrence of gastric

cancer, and nivolumab therapy might have a potential risk of PG

exacerbation. However, he developed disseminated intravascular

coagulation caused by the recurrence of peritoneal dissemination

and lung metastasis 2 months after the cessation of nivolumab

and died 2 months later.

To our knowledge, four cases of ICI-associated PG have been

reported previously, none of which were triggered by surgery

(Supplementary Table S1) [2–5]. Alterations in T-cell immune

tolerance induced by ICIs have been proposed to lead to T-cell

dysregulation, such as abnormal IL-17 production, which may

contribute to the development of PG [4, 5]. ICI was discontinued

in all cases. One case was associated with myelodysplastic

neoplasm [3], but like in our case, the other reported cases

did not have systemic diseases traditionally associated with PG

[2, 4, 5]. In these cases, however, paraneoplastic association of PG

with the primary underlying solid organ malignancies cannot be

excluded. In our case, PG may also have developed in association

with an occult recurrence of gastric cancer, although

postoperative PG has less association with systemic disease

[1]. Compared with the reported cases of ICI-associated PG,

which typically developed within 6 months after the initiation of

ICIs [2–5], our patient developed PG following surgery after

prolonged nivolumab therapy. Therefore, it is possible that PG in

our case developed independently of nivolumab. However, the

unusual features of this case, namely, pyrexia and initial

resistance to high-dose systemic corticosteroid therapy, both

uncommon in postoperative PG [1], suggest a potential role

for nivolumab-induced dysregulated inflammation following

surgery in the development or exacerbation of postoperative PG.

While a direct causal link between PG and nivolumab

remains uncertain in this case, our findings suggest a potential

risk of postoperative PG in patients undergoing ICI therapy.
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FIGURE 1
(A) Clinical presentation. A necrotic ulcer with violaceous borders, surrounding erythema, and subcutaneous abscess at the incision site in the
left lower abdomen. (B, C) Histopathological findings from the non-ulcerated margin (hematoxylin-eosin). Edema, dense diffuse infiltrate of
neutrophils with nuclear dust, lymphocytes, and histiocytes throughout the dermis to the subcutaneous tissue, and hemorrhage without fibrin
deposition. Scale bars: (B) 500 μm, (C) 25 μm.
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