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a b s t r a c t 

Pancreatitis, panniculitis, and polyarthralgia (PPP) syndrome is a rare complication of 

chronic pancreatitis and occurs due to leakage of pancreatic enzymes in the systemic vas- 

culature. This enzyme leakage leads to multiple manifestations such as polyarthralgia, pan- 

niculitis, and bone necrosis due to tissue autodigestion.The inciting pancreatic pathology 

may be masked, and the presentation may be due to one of the systemic consequences of 

enzyme leakage, which can present as a diagnostic challenge for clinicians. Here we present 

a patient who presented with nodular lesions and bone necrosis, and was found to have PPP 

syndrome. Therefore, a proper understanding of pathophysiology and radiology findings can 

help with prompt diagnosis and early exploration of management options. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

Introduction 

Polyarthritis, panniculitis, and pancreatitis (PPP) is a triad de- 
scribed in patients with pancreatic pathologies such as acute 
and chronic pancreatitis, pancreatic tumors, and ischemic 
pancreatic disease. The typical patient with PPP syndrome 
is a middle-aged male with chronic alcohol use [1] . The hy- 
pothesized pathogenesis for this syndrome is the leakage of 
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pancreatic enzymes into the systemic circulation that leads 
to digestion of soft tissue, joints, and even bone necrosis [2] . 
In a previously described case report [3] , the causative nature 
of pancreatic enzyme leakage was deemed to bea fistulous 
connection between a pancreatic pseudocyst and superior 
mesenteric vein, which was successfully treated with surgical 
resection of the fistulae. These tiny fistulae are challenging to 
identify on imaging, and the presence of superior mesenteric 
vein thrombosis may be an indirect manifestation [1] . This 
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report highlights a patient who presented with nodular skin 

lesions masquerading as infection which clinically did not 
improve with antibiotics and further imaging and pathology 
findings helped steer the diagnosis towards PPP syndrome. 

Case report 

A 64-year-old male presented to the emergency depart- 
ment with purulent and painful nodular lesions on his lower 
extremities that first appeared 3 months ago. This was accom- 
panied by polyarthralgia in his bilateral hips and shoulders. A 

diagnosis of erythema nodosum was made in the outpatient 
clinic, and he was started on glucocorticoids and ibupro- 
fen without relief. The lesions became increasingly painful 
with purulent drainage which led him to seek care in the 
emergency department. The patient denied any fever, chills, 
rigor, or travel history. He had no history of autoimmune 
disease or malignancy. There was no past medical history or 
use of any chronic medications. The patient had a history of 
alcohol use averaging about ten standard drinks a week but 
denied smoking or illicit substance use. Family history was 
negative for autoimmune disorders or malignancy. He works 
in a casino as a security guard. 

The patient was hospitalized due to concern about a 
possible infectious process. On evaluation, he was afebrile 
with normal vitals. Physical examination showed multiple 
nodules on bilateral lower extremities and a draining ul- 
cer in the right heel. The lesion on the heel was tender 
and reddish-brown with purulent discharge. Other lesions 
were ulcerative with a necrotic floor and serosanguinous 
discharge. 

Laboratory tests included an unremarkable complete blood 

count and basic metabolic profile, erythrocyte sedimentation 

rate of 75 mm/h (normal 0- 15 mm/h), C-reactive protein level 
of 5.7 mg/dL (normal < 0.9 mg/dL), slightly elevated transami- 
nases, and elevated lipase of 2328 U/L (normal 0-160 U/L). A li- 
pase level was obtained due to the patient’s history of chronic 
alcohol use and elevated inflammatory markers. A computed 

tomography scan of the abdomen showed acute pancreatitis 
with peripancreatic inflammatory changes and partial occlu- 
sion thrombosis of the portal and superior mesenteric veins 
( Fig. 1 ). Notably, the patient did not have any abdominal pain 

on presentation. 
Gadolinium contrast MRI (Magnetic Resonance Imaging) of 

the right calcaneus showed findings concerning osteomyeli- 
tis ( Fig. 2 ). Significant bone edema with surrounding soft tis- 
sue inflammation was seen on STIR (Short Tau Inversion Re- 
covery) sequence ( Fig. 3 ) and T2 FS (Fat saturated) sequence 
( Fig. 4 ). Due to the presence of bone marrow edema and pe- 
riosteal separation of the cortex in the given clinical con- 
text, a diagnosis of osteomyelitis was made. He was started 

on piperacillin-tazobactam in the hospital for possible os- 
teomyelitis. A superficial wound culture grew Escherichia coli 
and Enterococcus faecalis and the patient was discharged on oral 
amoxicillin and intravenous ertapenem. He continued his care 
at infectious disease and podiatry clinics for intravenous an- 
tibiotic infusions and wound care. 

Fig. 1 – CT (Computed Tomography) of the abdomen 

(coronal view) showing pancreatitis with portal vein 

thrombosis (arrow). 

Fig. 2 – T1 MRI of right calcaneus (sagittal view) showing 
evidence of osteomyelitis. 

After 6 weeks of antibiotics, the purulent discharge im- 
proved minimally, and there was no change in the size of the 
lesions. Therefore, ertapenem and amoxicillin were contin- 
ued for another 6 weeks. Due to the nonresponse of lesions 
with the long course of broad-spectrum antibiotics, additional 
workup of the the nodular lesions was pursued. A biopsy of 
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Fig. 3 – STIR MRI sequence of right calcaneus (coronal view) 
showing bone marrow edema and surrounding soft tissue 
edema. 

Fig. 4 – T2 FS (Fat Saturation) MRI sequence of right 
calcaneus (coronal view) suggesting osteomyelitis. 

those lesions showed lobular panniculitis and ghost cells, sug- 
gesting pancreatic panniculitis ( Fig. 5 ). This made the clinical 
team to make a diagnosis of pancreatitis, panniculitis and pol- 
yarthritis (PPP) syndrome. 

After the diagnosis of PPP syndrome, antibiotics for the pre- 
sumed osteomyelitis were stopped. The patient’s lesions im- 
proved with regular wound dressings and podiatry follow-up. 
A decision was made not to pursue any surgical intervention , 
as the patient remained largely asymptomatic. 

Fig. 5 – Multinucleated adipocyte termed as ’ghost cell’ 
(arrow) in the background of inflammation suggesting 
pancreatic panniculitis; Hematoxylin and Eosin (H&E) stain, 
10x20x (200x) magnification 

Discussion 

In the initial assessment, the patient met the necessary 2 of 
the 3 criteria for the diagnosis of pancreatitis including radio- 
graphic findings and an elevated lipase level. The likely cause 
of pancreatitis was chronic alcohol use. Initially, the findings 
of pancreatitis were not thought to be connected to the skin 

manifestations. He had painful, nodular, and purulent lesions, 
which were presumed to be erythema nodosum and were un- 
successfully treated as such. Then, an MRI led to the diagnosis 
of osteomyelitis, but treatment with antibiotics did not fully 
resolve the lesions. Subsequently, a biopsy of the nodular le- 
sions showed lobular panniculitis and ghost cells which were 
pathognomonic for pancreatic panniculitis and suggested a 
connection with pancreatitis. 

Hence, the cause of panniculitis and bone necrosis was 
likely due to the intravascular leakage of lipase due to PPP 
syndrome. Panniculitis is believed to be caused by the auto- 
digestion of adipocytes in subcutaneous tissue by lipase. On 

biopsy of the skin lesions, the presence of ghost adipocytes 
is pathognomonic. Those cells are the adipocytes which have 
lost their nuclei and have thick shadowy walls due to co- 
agulative necrosis by pancreatic enzymes [ 1 ,4 ]. The reac- 
tive bone changes are caused by circulating pancreatic en- 
zymes and can be falsely diagnosed as osteomyelitis on imag- 
ing. Polyarthritis is due to the deposition of free fatty acids 
in joints that were released by fat autodigestion [ 4 ,5 ]. Al- 
though the lipase levels in the blood can be significantly el- 
evated, patients usually present with no or mild abdominal 
symptoms. This could delay the diagnosis and recognition of 
pancreatitis. 

This case highlights the importance of bone biopsy as 
the gold-standard diagnostic for osteomyelitis. It also reflects 
on the necessity of an interdisciplinary approach for a mul- 
tisystem syndrome like PPP. In addition, it is important to 
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recognize that reactive changes on bone imaging could be 
seen in non-infectious pathologies, such as PPP syndrome 
and rheumatologic diseases, which could lead to unneces- 
sary antibiotic use and possibly delay the diagnosis. Further- 
more, in situations where osteomyelitis does not clinically im- 
prove with 4-6 weeks of systemic antibiotics, further workup 

such as bone biopsy should be considered before continuing 
treatment. 

In other reported cases of PPP, management was focused 

on pancreatic pathology to reduce the translocation of lipase 
in the bloodstream and further systemic symptoms. NSAIDs 
and corticosteroids are usually ineffective in controlling skin 

inflammation. Along with surgical resection of fistulae, some 
cases have been treated with octreotide to decrease pancreatic 
stimulation, and plasmapheresis to clear out the circulating 
lipase [ 3 ,6 ,7 ]. 

For the evaluation of nodular skin lesions such as erythema 
nodosum, a broad differential including infections, inflamma- 
tory bowel disease, and malignancy should be considered. Di- 
agnosis or further workup of rare disorders such as PPP should 

be considered after the exclusion of common etiologies. In 

this scenario, checking lipase and pancreatic imaging was es- 
sential in diagnosing pancreatitis and subsequently PPP syn- 
drome. Additional case reports would further contribute to the 
knowledge of this rare disorder and would help clinicians bet- 
ter understand evolution of the disease and patient outcomes. 

Patient consent 

It is confirmed that a written informed consent for publication 

was obtained from the patient. 

Author contribution 

All authors had a role in writing the manuscript and had ac- 
cess to data. 
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