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ABSTRACT The pancreatitis, panniculitis, polyarthritis (PPP) syndrome 
is a rare skin, joint, and pancreatic disorder, also known as subcutane-
ous nodular fat necrosis. It results from obstruction of pancreatic ducts 
with direct secretion of pancreatic enzymes into the bloodstream, 
causing extra pancreatic fat necrosis with subcutaneous tissue and 
joint inflammation. It is usually a cutaneous sign of pancreatic cancer 
or pancreatitis. To our knowledge, this is the first case associated with 
a pancreatic pseudotumor. We describe a 59-year-old man initially pre-
senting with numerous painful erythematous subcutaneous nodules 
due to a fibrous pancreatic pseudotumor and its extreme dermatologic 
disease, resulting in necrosis of the shin and foot so severe that an am-
putation of the lower leg above the knee was required, a complication 
not previously described, to our knowledge. We emphasize that PPP 
syndrome is a cutaneous marker of internal malignancy, most often of 
pancreatic cancer or pancreatitis, but in this case of a rare pancreatic 
pseudotumor.

INTRODUCTION
The pancreatitis, panniculitis, polyarthritis (PPP) 

syndrome, also known as nodular fat necrosis, is a rare 
skin, joint, and pancreatic disorder (1,2). It is cutane-
ous marker of internal malignancy, but may instead 
be due to pancreatitis. Typically, the cancer is a dead-
ly acinar cell carcinoma, but may be rarely an islet cell 
tumor (2). PPP syndrome results from direct secretion 
of pancreatic enzymes into the bloodstream, caus-
ing extra pancreatic fat necrosis with subcutaneous 
tissue and joint inflammation. To our knowledge, we 
describe the first case due to a pancreatic pseudo-
tumor, a rare entity that must be differentiated from 
pancreatic cancer (3,4). 

CASE REPORT
A 59-year-old man was admitted for numerous 

painful erythematous subcutaneous nodules localized 
mainly on the back, abdomen, and upper and lower 
limbs (Figure 1, Figure 2, Figure 3). These nodules, 2-3 
cm in diameter, had initially appeared ten days earlier. 
They were tender on palpation, with some oozing 
brownish oily fluid. The patient complained of pain in 
the ankle joints, impaired mobility, and significantly 
swollen feet (Figure 4). A week earlier, he had been 
prescribed a combination of prednisone 15 mg daily, 
bilastine, a second generation antihistaminic, twice 
daily, and nimesulid, a non-steroid anti-inflammatory 
drug (NSAID), none of which proved beneficial.
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A month earlier, the patient had taken ranitidine 
ad hoc to treat chronic gastritis. He denied respiratory 
and gastrointestinal infections as well as symptoms 
from the digestive tracts such as abdominal pain, 
nausea, vomiting, weight loss, diarrhea, or constipa-
tion in the period preceding the occurrence of skin 
lesions. He denied alcohol abuse. He reported drink-
ing little alcohol and only occasionally. Past medical 
history was significant for chronic gastritis, perfora-
tion of gastric ulcer, laparoscopic cholecystectomy, 
acute pancreatitis of unknown etiology (2012), surgi-
cal treatment of a hernia of the nucleus pulposus in 
the lumbar region (1995), and surgical treatment of 
the varices of the right lower limb. 

Two skin biopsy specimens were taken from sub-
cutaneous nodules. Pathological examination identi-
fied Balser necrosis-like (steatonecrosis) and ghost-
like cells in adipose tissue with an organizing fibrosis 
and infiltration of small lymphocytes (Figure 5). 

Laboratory tests showed elevated levels of in-
flammation markers (CRP 361.9 mg/L, WBC 27 800/ 
µL, Neu 25 630/ µL, Procalcytonin 0.73 ng/mL) and 
moderately elevated liver function tests: AST 63 U/L, 
ALT 53 U/L. They also revealed elevated pancreatic 
parameters: amylase 9673 U/L (normal range 28-100 
U/L) and lipase >21 585 U/L (normal range 13-60 U/L). 
Contrast-enhanced CT of the abdominal cavity re-
vealed a mass measuring 27×19 mm surrounded by 
calcifications, localized in the uncinate process of the 
pancreas. The pancreatic duct was narrowed. Labora-

tory tests strongly suggested acute pancreatitis; how-
ever, the patient did not have abdominal pain. 

After a gastroenterological consultation, the pa-
tient was prescribed antibiotic ceftriaxon 1 g intra-
venously twice daily and oral metronidazole 500 mg 
three times a day, together with steroids – methyl-
prednisolone 32 mg daily, ichthyol wraps, boric acid 
wraps and clobetasol propionate cream with recom-
mended elevation of the lower limbs. However, this 
conservative treatment did not improve the patient’s 
condition. Inflammation markers (CRP, WBC, Neu) and 
pancreatic parameters (amylase, lipase) remained el-
evated throughout hospitalization, and the patient 
remained febrile. 

A suspicion of pancreatic tumor and PPP syn-
drome (pancreatic disease, panniculitis, polyarthri-
tis) arose. The patient was treated with somatostatin 

Figure 1. Red nodules in the subcutaneous tissue on the 
lower extremities.

Figure 2. Red nodules in the subcutaneous tissue on the 
lower extremities

Figure 3. Red nodules in the subcutaneous tissue on the 
upper extremities
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infusion 4.2 mL/h IV (6 mg daily), then 3.1 mL/h IV 
(3mg daily). The patient was administered a narcotic 
painkiller in response to strong joint ache. The new 
treatment regimen resulted in a significant reduction 
of pancreatic (amylase 100 U/L, lipase 64 U/L) and in-
flammatory parameters (CRP 95.5 mg/L, WBC 14 500 / 
µL, Neu 12 290 / µL). An endoscopic ultrasound study 
(EUS) of the pancreas revealed a hypoechogenic mass 
30×25 mm in size with calcification localized in the 
head of the pancreas. The parenchyma of the pan-
creas showed fibrosis. The pancreatic duct measured 
3-4 mm in diameter at the head of the pancreas. The 
biopsy also revealed normal pancreatic benign epi-
thelio-glandular cells. 

A blood culture was also taken following a recur-
ring fever. Although the result was negative twice, an-
tibiotics ceftriaxon and metronidazol were replaced 
by meropenem 1 g IV three times daily. 

The patient was admitted to the Department of 
General and Transplant Surgery to remove a pan-
creatic tumor and to treat bilateral bed sores of the 
coccial and heel regions and inflammatory nodules 
of the left shin. Systemic antibiotics were adminis-
tered, and silver-based dressings were applied. The 
patient did not report any abdominal symptoms dur-
ing hospitalization. The blood tests were significant 
for anemia, with a hemoglobin level of 7.8 g/dL, CRP 
elevated to 261 mg/dL and mild leukocytosis (11.1 
G/L).  CEA, Ca-125, and Ca 19-9 tumor markers were 
not elevated; serum amylase was present at 84 U/L. 
Due to diffuse necrosis of the shin and foot, an ampu-
tation was performed above the knee. After several 
days of recovery, the patient underwent surgery with 

the intention of performing pancreaticoduodenecto-
my. Intraoperatively, the surgeons identified and dis-
sected adhesions between the omentum and the ab-
dominal wall. A fibrous tumor of the pancreatic head 
approximately 5 cm in diameter was also identified. 
However, it was unresectable due to infiltration of the 
mesentery. The gastroduodenal artery was ligated 
to decrease blood flow to the pancreatic head, and a 
choledochal stent (Fr 9) was placed into the common 
bile duct. 

The postoperative period was uneventful. Patho-
logical examination of the tumor biopsy taken dur-
ing the operation revealed diffuse fibrosis of the 
pancreas. Somatostatin, later replaced by ocreotide, 
improved the management of the skin lesions to a 
degree. On day 25 of hospitalization, the patient was 
discharged with inflammatory skin nodules of the 
lower extremity requiring further attention in the 
Surgical Outpatient Clinic.

The patient was readmitted to the ward four 
weeks later due to exacerbation of the panniculitis in 
the remaining lower extremity. No significant eleva-
tion of serum lipase (65 U/I) or amylase (77 U/I) were 
observed. Intravenous antibiotics (amoxycilllin + cla-
vulanic acid) and daily wound care were applied.  

A few months later, the skin nodules and joint 
pain completely disappeared.

DISCUSSION
Clinically characterized by tender subcutaneous 

nodules and systemic signs including weight loss 
and fatigue, the pancreatitis, polyarthritis, panniculi-
tis syndrome (PPP syndrome) is a rare disorder also 
known as nodular fat necrosis that is recognized as a 
cutaneous sign of internal malignancy (1,2). The main 
feature of this syndrome is fat necrosis, which is prob-
ably caused by lipase, amylase, and trypsin release 

Figure 5. Balser necrosis in adipose tissue with organizing 
fibrosis and infiltration of small lymphocytes.

Figure 4. Painful, swollen ankle joint – tender on palpation
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from damaged pancreatic tissue. Such hypersecre-
tion may be due to their overproduction by cancer-
ous exocrine cells or by an obstruction due to pancre-
atitis (1). Trypsin release increases the permeability 
of blood vessels, allowing lipase to penetrate into 
the subcutaneous tissue and hydrolyze fatty acids. 
High concentrations of lipase induce tissues lipolysis, 
resulting in fat necrosis and inflammation in the pe-
ripheral tissues and bone marrow (5). Both immuno-
logical disorders and vascular damage are believed to 
play additional roles in this process (6).

The majority of patients with PPP are men, with 
a mean age of 51±16 years, with 52.1% having pan-
creatitis and 43.8% pancreatic neoplasia (5). They of-
ten demonstrate alcohol abuse if due to pancreatitis 
(7). In our presented case, alcohol abuse and trauma 
were excluded. In addition, 52.1% of PPP cases have 
pancreatitis and 43.8% have neoplastic conditions 
(5). These patients rarely complain about abdomi-
nal disorders (7). Although a few cases are caused 
by trauma of the pancreas (5), including in children 
(8), the most common cause of PPP syndrome is 
carcinoma, especially acinar cell carcinoma (5,9). Ex-
amples of PPP syndrome have also been described in 
patients with pseudopapillary pancreatic tumor (10), 
neuroendocrine carcinoma of the pancreas (2,6) or 
pancreatic-type acinar cell carcinoma of the liver (11). 
It may occur as a result of fistula formation between 
the inferior vena cava and a pancreatic pseudocyst 
(12) or between the superior mesenteric vein and a 
post-pancreatic pseudocyst (13). In both cases, vein 
thrombosis was revealed by preoperative imaging, 
which suggested the presence of a small fistula and 
requires exploratory surgery (12,13). In our presented 
case, the tumor biopsy revealed diffused fibrosis of 
the pancreas. There was no evidence of malignancy 
or islet cell tumor in this pancreatic pseudotumor.

PPP syndrome manifests on the skin as tender (1), 
or painless erythematosus subcutaneous nodules, 
which often ooze yellowish brown fluid (14). They 
demonstrate a tendency towards ulceration (15), as 
in our patient. Ulceration is more common in patients 
with pancreatic carcinoma (15). Nodules usually oc-
cur earlier than other symptoms (14). They are most 
frequently located on the lower extremities, followed 
by the trunk or buttocks (9). A punch skin biopsy 
specimen typically shows foci of fat necrosis charac-
terized by ghost-like cells with thick shadowy walls 
and no nuclei, dystrophic calcification, and a mixed 
inflammatory zone (16). In our case, we observed 
Balser necrosis-like cells in adipose tissue and ghost-
like cells with organizing fibrosis and infiltration of 
small lymphocytes.

In the joints, PPP mainly affects the ankles, knees 
and wrists, typically presenting as a symmetric or 
asymmetric polyarthritis and in some cases as oli-
goarthritis or monoarthritis (9). Patients complain of 
joint pain and swelling unresponsive to non-steroidal 
anti-inflammatory drugs, steroids, or immunosup-
pressant medication. Our patient also complained of 
severe joint pain, impaired mobility, and swollen feet, 
which did not respond to painkillers. 

The most frequent complications are osteonecro-
sis, intraosseous fat necrosis (17,18), synovitis with 
thickening of the synovium, bone destruction, peri-
ostitis of the tubular bones of the extremities (18), os-
teomyelitis (19), or calcification of the medullary cavi-
ties. In our patient we also observed diffuse necrosis 
of the shin and foot, which led to amputation above 
the knee, an unfortunate outcome and not previ-
ously described, to our knowledge. The best way to 
recognize necrosis in bone marrow is by MRI imaging 
(18,20). Yellowish fluid is often found during synovial 
aspiration (17). 

Laboratory findings in patients with PPP syn-
drome include high levels of lipase, amylase, or tryp-
sin (7). Eosinophilia is also sometimes observed as a 
part of the triad of subcutaneous fat necrosis, polyar-
thritis, and eosinophilia, and is associated with pan-
creatic tumor and poor prognosis (21). 

Treatment of PPP syndrome includes manage-
ment of the underlying condition, whether using 
a conservative approach or a surgical one such as 
pancreatoduodenectomy (22), total pancreatectomy 
(18), resection of the fistula between the pancreas 
pseudocyst and vein (12,13), lithotripsy during en-
doscopic cholangiopancreatography, or endoscopic 
stent placement in chronic pancreatitis. Alternatively, 
a combination of chemotherapy with radiotherapy 
can be considered in case of advanced cancer (5). In 
some cases, intravenous octreotide has been used to 
reduce the high levels of lipase and amylase (11,23), 
as has plasmapheresis (24). The treatment in our pa-
tient included somatostatin followed by octreotide 
intravenously to diminish the level of pancreatic en-
zymes. Due to infiltration of the mesentery, the tumor 
was unresectable. In order to decrease blood flow to 
the pancreatic head and to reduce the tumor mass, 
the gastroduodenal artery was ligated and a chole-
dochal stent was placed into the common bile duct.

CONCLUSION
The prognosis in PPP syndrome is poor if there 

is an acinar cell carcinoma of pancreas. Fortunately, 
there was no underlying malignancy, so the progno-
sis in our patient was favorable. 
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