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Background There are fewer than 70 reported cases characterizing pancreatitis, panniculitis, and polyarthritis (PPP) 
syndrome—a rare triad consisting of polyarthritis with intraosseous fat necrosis, lobular panniculitis, and 
acute or chronic pancreatitis (or pancreatic malignancy). Surgery to address the underlying pancreatic 
pathology may play a crucial role in treatment but is seldom described in the literature.

Summary We describe a case of a 60-year-old male with a history of chronic pancreatitis who presented with several 
weeks of pain and swelling of multiple joints, soft tissue nodules, and serum lipase over 11,000 U/L. 
Extensive rheumatologic workup was negative, and nodule biopsy findings were suggestive of PPP syndrome. 
He subsequently underwent pancreaticoduodenectomy to address a suspected pancreatomesenteric fistula. 
The fistula was confirmed intraoperatively between a necrotic cavity in the uncinate process, and the superior 
mesenteric vein (SMV), and the SMV defect was repaired. Postoperatively, the patient had a marked 
reduction in amylase and lipase, significantly improving systemic symptoms.

Conclusion Fistulization between the pancreas and the mesenteric venous system in PPP syndrome results in an 
uncontrolled release of pancreatic enzymes into the systemic circulation. This can lead to enzymatic 
degradation of fat throughout the body, which manifests as panniculitis with necrotizing neutrophilic 
inflammation and polyarthritis with intraosseous fat necrosis. Pancreatic and fistula resection can lead to a 
pronounced reduction in serum pancreatic enzyme levels with improvement in extrapancreatic manifestations 
of the disease. This case brings additional awareness to a rare diagnosis and the importance of surgical 
management in select patients.
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Case Description
The patient is a 60-year-old male diagnosed with pancre-
atitis in 2017, with two subsequent hospitalizations and 
the development of a pancreatic pseudocyst. He presented 
again in January of 2021 with intermittent mild abdom-
inal pain, severe right ankle pain, and swelling that had 
progressed over three to four weeks. He was noted to have 
a leukocytosis and elevated serum lipase over 11,000 U/L. 
His right ankle was aspirated with no growth on cultures, 
no crystals seen, and no improvement with nonsteroidal 
anti-inflammatory drugs, systemic corticosteroids, or anti-
biotics. The patient was transferred to the University of 
Washington Medical Center for further workup and treat-
ment.

He had an additional past medical history notable for atri-
al fibrillation and pulmonary embolism but took no med-
ications. At the time of presentation, he was experiencing 
homelessness and reported intermittent alcohol use but no 
other drug use.

On examination, his abdomen was nontender to palpa-
tion. He was noted to have multiple joints that were ery-
thematous, swollen, and tender, including his right ankle, 
left wrist, and right third metacarpophalangeal (MCP) 
joint (Figure 1). Nodules identified on his left wrist, right 
medial malleolus, and left plantar surface were in various 
stages of healing and draining purulent, non-odorous, 
brown discharge. A dermatology consult team found these 
nodules to be compatible with panniculitis.

Laboratory studies revealed serum lipase 11,475 U/L; 
amylase 1645 U/L; C-reactive protein (CRP) 84.9 mg/L; 
erythrocyte sedimentation rate (ESR) 22 mm/hr; white 
blood cell (WBC) count 21 × 109/L; negative antinucle-
ar antibody (ANA), antineutrophil cytoplasmic antibody 
(ANCA), myeloperoxidase, and proteinase 3; and uric acid 
4.1 mg/dL.

Magnetic resonance imaging (MRI) of the right lower 
extremity showed findings consistent with noninfectious 
osteomyelitis—diffuse soft tissue edema around the right 
ankle with effusion, fluid in the posterior tibialis tendon 
sheath with synovial and muscle enhancement, and osse-
ous hyperenhancement of the mid-tibial shaft with peri-
osteal edema (Figure 2). Computerized tomography (CT) 
scan of the abdomen and pelvis with IV contrast was nota-
ble for soft tissue stranding around the pancreatic head, 
a large pancreatolith in the body of the pancreas, and a 
non-occlusive superior mesenteric vein (SMV) thrombus 
(Figure 3). MRI of the abdomen demonstrated pancreatic 
ductal dilation and a focal area of pancreatic necrosis in the 
uncinate directly adjacent to the SMV (Figure 4).

Figure 1. Photograph Demonstrating Erythematous and Swollen Left 
Wrist and Right Third MCP Joint Noted on Physical Exam. Published with 
Permission
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Figure 2. CT Scans. Published with Permission Figure 3. A) Axial and B) Coronal Images of Body and Tail of Pancreas. 
Published with Permission

A) Axial T1 MRI and B) axial T2 fat-suppressed MRI through the distal lower 
leg showing bone marrow edema in the tibia but not the fibula, soft tissue 
edema surrounding the tibia, and periosteal new bone along the lateral aspect 
of the tibia. C) Coronal STIR MRI showing distal tibial bone marrow edema 
and extensive intramuscular and subcutaneous edema. D) Sagittal T1 fat-
suppressed gadolinium-enhanced MRI showing heterogeneous distal tibial 
bone marrow enhancement and diffuse intramuscular enhancement.

Scans demonstrate a pancreatolith (white arrow) with upstream pancreatic 
duct dilation and focal pancreatic necrosis (yellow arrow). There is a small 
thrombus located in the adjacent SMV (arrowhead).
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Upper endoscopy with endoscopic ultrasound was per-
formed to evaluate for malignancy—no pancreatic mass 
was identified. Given the draining nodules on physical 
exam were suggestive of fat necrosis and an extensive rheu-
matologic workup of the patient’s polyarthritis was nega-
tive, a skin biopsy of the left wrist nodule was performed. 
This demonstrated dense dermal and subcutaneous nec-
rotizing neutrophilic inflammation consistent with pan-
creatic panniculitis (Figure 5).1 Wound culture from the 
nodules was negative for pathogenic organisms.

Due to clinical, radiologic, and pathologic findings consis-
tent with PPP syndrome, the patient underwent pancre-
aticoduodenectomy (Whipple procedure). Severe inflam-
mation in the lesser sac and a fistula between a necrotic 
cavity in the uncinate process to the SMV was noted intra-
operatively (Figure 6). The pancreatic resection, which 
included resection of the fistula, was extended through the 
neck to include the pancreatic duct stone that could not 
be retrieved and the SMV defect was repaired primarily. 
The remainder of the resection and reconstruction were 
uneventful.

Figure 4. Coronal T2W MRI Showing Necrosis of Uncinate Process 
(arrow) Directly Adjacent to SMV. Published with Permission

Figure 5. Representative Histopathological Images at (A) 20x, (B) 100x, 
and (C) 200x Magnification of Left Wrist Punch Biopsy. Published with 
Permission

Images demonstrate diffuse dermal and subcutaneous necrotizing neutrophilic 
inflammation.
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The patient recovered from surgery without complications. 
His polyarticular pain and dermatologic manifestations 
rapidly improved. Notably, serum amylase and lipase levels 
quickly reduced to 23 U/L and 3 U/L, respectively, and 
the patient was discharged from the hospital after a nor-
mal postoperative course. The pathology from his surgical 
specimen was notable for no malignancy and findings of 
chronic pancreatitis, including pseudocyst and intra- and 
peri-pancreatic fat necrosis. Additionally, an ectatic duct 
with necrosis and fistula formation in the region of the 
SMV margin was noted (Figure 7).

Discussion
Pancreatitis, panniculitis, and polyarthritis (PPP) syn-
drome is a rare triad encountered in patients with benign 
and malignant pancreatic disease. With fewer than 70 
reported cases in the literature, this uncommon constel-
lation of clinical findings consists of polyarthritis with 
intraosseous fat necrosis, lobular panniculitis with nec-
rotizing neutrophilic inflammation, and acute or chron-
ic pancreatitis, or pancreatic malignancy.1-3 While recent 
literature has characterized PPP syndrome and challenges 
with diagnosis and management, a description of surgery’s 
role in treating the disease is lacking.

PPP syndrome is an exceedingly rare presentation of 
potentially debilitating extrapancreatic manifestations of 
primary pancreatic pathology.4 Demographically, PPP 
syndrome most commonly affects middle-aged men with a 
history of alcohol use, as in this case.1,2 Up to 60% of cases 
have been associated with acute pancreatitis, approximate-
ly 40% with chronic pancreatitis, and 12-47% with pan-
creatic malignancy.1-3,5-7 Up to two-thirds of patients have 

Figure 6. Intraoperative Photograph After Division of Pancreas and 
Dissection of Superior Mesenteric Vein (SMV), Splenic Vein (SV), and 
Portal Vein (PV). Published with Permission

Figure 7. Photograph of Surgical Specimen. Published with Permission

Image demonstrates the fistula from the pancreatic margin (white arrow) and 
the repaired fistula (yellow arrow).

Vascular margin inked yellow, uncinate black, posterior orange, and neck blue. 
At the vascular margin, the continuity from the pancreatic parenchyma to the 
vein consistent with fistula formation to the SMV is evident.



Dickerson LK, Sullivan KM, Chew FS, Swanson PE, Long TH, Wells D, Pillarisetty VG, Sham JGACS Case Reviews in Surgery

– 89 –American College of Surgeons ACS Case Reviews. 2024;4(4):84-91

mild and non-specific abdominal symptoms, contributing 
to clinically significant delays in diagnosis.2,8,9 Laboratory 
values typically include elevated pancreatic enzymes and 
acute phase reactants.1

Additional clinical features include arthritis, most com-
monly polyarthritis but occasionally mono- or oligoar-
thritis. There is a predilection for large joint involvement, 
including, in descending order, ankles, knees, MCP joints, 
and wrists.1,2 Arthritis typically develops three to six weeks 
after the peak of the pancreatitis episode and may involve 
rapid progression to joint damage and pathologic frac-
tures.2,10-12 MRI is the most sensitive imaging modality 
for detecting early fatty marrow changes, foreshadowing 
the classic radiographic finding of intraosseous fat necro-
sis.2,13,14 Other frequent radiographic findings include 
osteolytic lesions, moth-eaten bone destruction, loss of 
joint space, and periostitis.2

The lobular panniculitis characteristic of PPP syndrome 
presents most commonly as erythematous nodules on the 
lower extremities, which can be either tender or painless. 
It is thus often confused with erythema nodosum initially; 
however, migration of the nodules to the abdomen or arms 
is a distinguishing factor.1,2 The characteristic histology—
necrotizing neutrophilic pan-lobular inflammation with or 
without saponified “ghost-like” adipocytes in areas of fat 
necrosis—is distinct from the typically septal panniculi-
tis of erythema nodosum.15,16 Nodules often evolve into 
necrotic abscesses with ulceration and drainage of brown, 
purulent material,17 and infection must be ruled out.

While an underlying cause is not clear in all cases, the pro-
posed mechanism for joint and skin involvement is the 
release of lipase and other pancreatic enzymes directly into 
systemic circulation via a fistulous connection with the 
pancreas. This induces lipolysis, fatty acid accumulation, 
and secondary inflammation in the synovium, bone mar-
row, and soft tissues.1,2,18-22 In support of this pathway, high 
lipase levels are found in the synovial fluid of patients with 
PPP syndrome and correlate with the severity of extrapan-
creatic fat necrosis.8,11

Treatment is directed at the underlying pancreatic disease, 
which in the case of acute and chronic pancreatitis has clas-
sically involved supportive medical treatment. Nonsteroi-
dal anti-inflammatory drugs and corticosteroids are often 
used for symptomatic management of polyarthritis and 
panniculitis, however, less than one in five patients exhib-
it a meaningful response to these therapies alone without 
control of the pancreatic process.1

While treatment of pancreatitis relies primarily on medical 
therapies, the pathophysiology of PPP syndrome is distinc-
tive and may warrant a more directed surgical approach to 
prevent ongoing leakage of damaging pancreatic enzymes 
into systemic circulation.

Despite this important role for operative intervention in 
successful treatment, we found only three articles that 
describe pancreatic surgery for patients with PPP syn-
drome: necrosectomy via sinus endoscopy after failed 
step-up approach in a patient with necrotizing pancre-
atitis,23 pancreatic head resection and SMV reconstruc-
tion in a patient with a history of necrotizing pancreatitis 
complicated by pseudocyst and fistula to the SMV,11 and 
spleen-preserving total pancreatectomy in a patient with 
chronic pancreatitis found to have significant peripan-
creatic necrosis.6 Of note, all three patients had complete 
remission of joint pain and panniculitis following recovery 
from surgery.

In congruence with the proposed pathophysiology of PPP 
syndrome, our patient was found to have a necrotic cavity 
in the uncinate with fistulization to the SMV. The SMV 
defect was repaired, and the pancreaticoduodenectomy 
specimen included the uncinate, thus interrupting the 
passage of degradative enzymes into the bloodstream and, 
subsequently, the synovium, bone marrow, and soft tissues. 
Like other patients with PPP syndrome who have under-
gone surgery, our patient’s serum amylase and lipase rapid-
ly normalized, and extrapancreatic manifestations notably 
improved postoperatively.

Overall, the prognosis for PPP syndrome is mixed. Up to 
80% of patients have a poor response to symptomatic and 
medical treatment, with evolution to chronicity and endur-
ing functional impairment. Moreover, approximately 1 in 
4 patients die from pancreatitis-related complications at 
a median duration of eight weeks.1,2 However, as demon-
strated by this patient and the three above-described cases 
involving operative resection, PPP syndrome is potentially 
curable when a surgically correctable anatomic abnormal-
ity such as a pancreatomesenteric fistula can be identified 
and treated.6,11,23

Conclusion
Fistulization to the mesenteric venous system in PPP syn-
drome may be the cause of the ongoing release of pancreat-
ic enzymes into systemic circulation, thus inciting and per-
petuating the hallmark clinical signs of polyarthritis and 
panniculitis. Pancreatic and fistula resection can lead to 
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a rapid reduction in serum pancreatic enzyme levels with 
improvement in or resolution of extrapancreatic mani-
festations. This case brings additional awareness to a rare 
diagnosis and the importance of surgical management in 
select patients.

Lessons Learned
A pancreatomesenteric fistula caused by pancreatitis or 
malignancy is the likely etiology of the persistently elevat-
ed serum pancreatic enzyme levels and the resultant der-
matologic and rheumatologic manifestations characteristic 
of PPP syndrome. Surgical management may be required 
to address this underlying pathology and offer the best 
chance for symptom resolution. 

LKD, KMS, and JGS contributed to the conception of the 
work. All authors contributed to the interpretation of the 
patient information, including laboratory values, radiologic 
images, operative findings, and histopathology findings. All 
authors drafted the article and/or substantively revised it. All 
authors read and approved the final version to be submitted. 
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