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Pancreatitis, Panniculitis, and Polyarthritis Syndrome Simulating Cellulitis and Gouty Arthritis
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Pancreatitis, panniculitis, and polyarthritis (PPP) syndrome is a rare but critical disease with a high mortality rate. The diagnostic
dilemma of PPP syndrome is the fact that symptoms occur unexpectedly. A 48-year-old man presented with fever and painful swelling
of the left foot that was initially mistaken for cellulitis and gouty arthritis. The diagnosis of PPP syndrome was made based on the
abdominal CT findings and elevated pancreatic enzyme levels, lobular panniculitis with ghost cells on a skin biopsy, and polyarthritis
on a bone scan. The pancreatitis and panniculitis disappeared spontaneously over time, but the polyarthritis followed its own course
despite the use of anti-inflammatory agents. In addition to this case, 30 cases of PPP syndrome in the English literature were reviewed.
Most of the patients had initial symptoms other than abdominal pain, leading to misdiagnosis. About one-third of them were finally
diagnosed with a pancreatic tumor, of which pancreatic acinar cell carcinoma was the most dominant. They showed a mortality rate
of 32.3%, associated mainly with the pancreatic malignancy. Therefore, PPP syndrome should be considered when cutaneous or
osteoarticular manifestations occur in patients with pancreatitis. Active investigation and continued observations are needed for
patients suspected of PPP syndrome. (Korean J Gastroenterol 2019;74:175-182)
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INTRODUCTION

Chiari first reported the association of pancreatitis with
panniculitis in 1883." Pancreatic panniculitis is a rare compli-
cation that occurs in approximately 2-3% of patients with pan-
creatic diseases, mainly pancrea’citis.2 Less frequently, these
patients may also show polyarthritis, the combination of which
is referred to as pancreatitis, panniculitis, and polyarthritis
(PPP) syndrome.®

Pancreatitis, panniculitis, and polyarthritis, the triad of PPP
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syndrome, can occur synchronously, but one may precede the
others. For this reason, panniculitis can be mistaken for eryth-
ema nodosum or subcutaneous abscess, whereas joint in-
volvement can be mistaken for septic arthritis, crystal-induced
arthropathy, or rheumatoid arthritis.

The prognosis of patients with PPP syndrome usually de-
pends on the underlying pancreatic disorder. A delay in the
diagnosis and treatment of the underlying pancreatic disease
worsens the clinical outcomes, which can result in a mortality
rate as high as 24%.2 This paper reports a case of PPP syn-
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drome that was initially mistaken for cellulitis and gouty arthri-
tis, along with a review of the English literature.

CASE REPORT

A 48-year-old man presented to the emergency room with
a 7-day history of fever and painful swelling of the left foot.
The patient also complained of mild epigastric pain that oc-
curred three weeks prior. He had continued to drink alcohol

(mean 188 g/day) after suffering from pancreatitis at 18

Fig. 1. Gross appearance of the left foot showing erythematous
swelling and multiple erythematous nodules in both pretibial
regions.

Fig. 2. Computed tomography of the abdomen demonstrating
decreased volume of the pancreas, dilatation of the main pancreatic
duct (white arrowhead), and low attenuated lesions with surrounding
irregular infiltration in the left anterior pararenal space, suggesting
chronic pancreatitis and superimposed peripancreatic necrosis,
respectively.

months earlier. The patient was also a 30-pack-year smoker.
He had no history of diabetes or hypertension.

At the time of the initial presentation, the patient had a
blood pressure of 110/70 mmHg, pulse rate of 114 beats/min,
respiratory rate of 20 breaths/min, and temperature of 38.1°C.
Epigastric and periumbilical tenderness were evident upon
palpation. The erythematous swelling on the left foot was com-
bined with tenderness and a decreased range of motion.
Tender, erythematous nodules were observed in both pretibial
regions (Fig. 1).

The laboratory tests showed a white blood cell count of
24,200/l (reference range, 3,800-10,000), hemoglobin lev-
el of 11.9 g/dL (13.3-16.5), platelet count of 205X103/p.L
(140-400%10°), CRP level of 16.871 mg/dL (0.0-0.5), amylase
level of >4,500 U/L (30-118), lipase level of >3,500 U/L
(12-53), albumin level of 2.6 g/dL (3.2-4.8), AST level of
85 U/L (0-34), ALT level of 16 U/L (10-49), LDH level of
683 U/L (208-378), triglyceride level of 91 mg/dL (0-200),
CA 199 level of 50.5 U/mL (0-37), and uric acid level of
4.3 mg/dL (3.7-9.2).

CT of the abdomen strongly suggested chronic pancreatitis
based on the atrophic changes to the pancreas and dilatation
of the main pancreatic duct, but there was no pancreatic calci-
fication (Fig. 2). Thromboses in the portal veins were also
visible.

Upon admission, the patient was treated with a combina-

Fig. 3. Erythematous swelling of the second proximal interphalangeal
and fifth metacarpophalangeal joint of the right hand.
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tion of ceftriaxone and clindamycin for presumed cellulitis,
enoxaparin for portal vein thrombosis, and analgesics. On hos-
pitalization day 6, he complained of painful swelling and ten-
derness in the second proximal interphalangeal and the fifth
metacarpophalangeal joints of the right hand (Fig. 3). The
plain radiographs of the right hand revealed soft tissue swel-
ling without bony abnormalities in the second proximal inter-
phalangeal and fifth metacarpophalangeal joints (Fig. 4A).
The patient was then treated with colchicine (0.6 mg/day)
and a non-steroidal anti-inflammatory drug (NSAID; celecoxib
400 mg/day) for presumed gouty arthritis. On hospitalization
day 13, a histology examination of a skin biopsy of the left
pretibial nodules revealed mostly lobular panniculitis and adi-
pocyte necrosis (“ghost cells”, Fig. 5). Thereafter, such skin
lesions in both pretibial areas disappeared spontaneously af-
ter several days. On hospitalization day 15, the patient sud-
denly developed a high fever and became drowsy with labored
breathing. After blood culturing, the antibiotic agents were
changed to meropenem. Owing to the growth of yeast on the

blood cultures, caspofungin was added, which then was

changed to fluconazole after the identification of Candida

Fig. 5. Histopathology examination of the lesion showed mostly
lobular panniculitis without vasculitis, with adipocyte necrosis
(“ghost cells,” black arrowheads) surrounded by neutrophils (H&E,
x100).

Fig. 4. Plain radiographs of the right hand. (A) On hospital day 6, soft tissue swelling without a bone abnormality in the second proximal
interphalangeal and fifth metacarpophalangeal joints (hollow arrowheads) is evident. (B) On hospitalization day 58, moth-eaten bone
destruction is visible at the bases of the second middle and fifth proximal phalanges (white arrowheads).
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After 21 days of hospitalization, his body temperature,
white blood cell count, and pancreatic enzyme levels
normalized. On the other hand, the painful swellings of the
left foot and right hand were not resolved completely despite
the long-term use of colchicine, NSAID, febuxostat (40 mg/day),
or low-dose steroid (prednisolone 10 mg/day). On hospital-
ization day 58, the plain radiographs of the hand showed
moth-eaten bone destruction in the base of the second mid-
dle and fifth proximal phalanges of the right hand (Fig. 4B).

A technetium-99m hydroxymethylene diphosphonate bone
scan showed symmetrical uptake in the foot, hand, wrist,
and elbow joints (Fig. 6). The blood tests for rheumatoid ar-
thritis were negative. Ultrasound-guided aspiration of the
left first metatarsophalangeal joint yielded a dry tap, i.e.,
failure to aspirate synovial fluid. As a result, samples could
not be obtained for analysis. Finally, a diagnosis of PPP syn-
drome was made based on the chronic pancreatitis on ab-
dominal CT, mostly lobular panniculitis and adipocyte ne-
crosis on a skin biopsy, and polyarthritis on a bone scan.

Fig. 6. Technetium-99m hydroxymethylene diphosphonate bone scan showing symmetrical uptake in the foot, hand, wrist, and elbow joints.
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With respect to the treatment of chronic pancreatitis, opioid
analgesics were used as needed to control the abdominal
pain, and enoxaparin was administered to prevent the pro-
gression of portal vein thrombosis. With these conservative
treatments, abdominal pain and elevated levels of serum
pancreatic enzyme improved gradually. The follow-up CT of
the abdomen showed no interval change in pancreatic atro-
phy, dilatation of the main pancreatic duct, and portal vein
thrombosis except for the improvement in peripancreatic
necrosis. Intravenous octreotide (1 mg/day) was administered
to alleviate the osteoarticular symptoms but was dis-
continued after three days because it was ineffective. This
patient is currently under observation in the outpatient clin-
ic with taking opioid analgesics in place of colchicine,
NSAIDs, and steroids to control the joint pain.

LITERATURE REVIEW

English articles published between September 2009 and
January 2019 were reviewed using the key words “pancreatitis”,
“panniculitis”, and “arthritis”. A total of 30 cases of PPP syn-
*32 Table 1 lists
the clinical characteristics and outcomes of 31 patients with

drome were identified in the English literature.

PPP syndrome including the present case.

Of the total 31 patients with PPP syndrome, 23 (74.2%)
were male and the median age was 58 years (range, 4-84).
At the time of the initial presentation, more than 70% of pa-
tients had a chief complaint other than abdominal pain.
Arthralgia (71.0%) was the most common symptom, followed
by skin lesions (64.5%), abdominal pain (38.7%), and fever
(32.3%). Of the 31 patients with PPP syndrome, 10 (32.3%)
were initially misdiagnosed as a subcutaneous abscess (four
cases), gouty arthritis (two cases), septic arthritis (two cases),
cellulitis (one case), compartment syndrome (one case), eryth-
ema nodosum (one case), and sepsis (one case).

Of the 13 cases, in which panniculitis type was known,
10 (76.9%) had mostly lobular panniculitis and three (23.1%)
had lobular and septal panniculitis. The lower extremities
(96.8%) were the most common site of panniculitis, followed
by the trunk (22.6%), upper extremities (12.9%), and buttocks
(9.7%). Regarding the arthritis type, more than 80% of the
patients showed polyarthritis (>4 joints), which involved main-
ly the ankle, knee, wrist, hand, and foot joints. No cases in-
volved the simultaneous occurrence of PPP, i.e., the triad of

Table 1. Clinical Characteristics and Outcomes of 31 Cases of PPP
Syndrome

Characteristics No. of cases
Male 23 (74.2)
Age (years) 58 (4-84)
Prior medical history
Pancreatitis 8(25.8)
Alcohol abuse 7 (22.6)
Diabetes mellitus 4 (12.9)
Cholecystectomy 1(3.2)
Pancreatic neoplasm 1(3.2)
Clinical findings at the initial presentation
Arthralgia 22 (71.0)
Skin lesions 20 (64.5)
Abdominal pain 12 (38.7)
Fever 10 (32.3)
Weight loss 6 (19.4)

Laboratory findings at the initial

presentation (U/L)
Serum amylase 4,229 (35-12,708)

Serum lipase 3,885 (562-25,560)

Cases initially misdiagnosed as other 10 (32.3)
diseases
Panniculitis type
Mostly lobular 10/13 (76.9)
Lobular and septal 3/13(23.1)
Panniculitis site
Lower extremities 30 (96.8)
Trunk 7 (22.6)
Upper extremities 4 (12.9)
Buttocks 3(9.7)
Arthritis type
Polyarthritis 26 (83.9)
Oligoarthritis 4 (12.9)
Monoarthritis 1(3.2)
Involved joints
Ankle 2 (71.0)
Knee 0 (64.5)
Wrist 4 (45.2)
Hand 1(35.5)
Foot 7 (22.6)
Elbow 5(16.1)
Shoulder 4 (12.9)
Cases finally diagnosed as pancreatic 10 (32.3)
neoplasm
Death 10 (32.3)

Values are presented as the median (range) or n (%).
PPP, pancreatitis, panniculitis, and polyarthritis.
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PPP syndrome. In addition, the time sequence of the three
conditions varied from case to case, without certain rules.

Of the 31 patients with PPP syndrome, 10 (32.3%) were
finally diagnosed with a pancreatic neoplasm, including acinar
cell carcinoma (six cases), intraepithelial neoplasm (one
case), neuroendocrine tumor (one case), pseudopapillary tu-
mor (one case), and pancreatic tumor of unknown histology
(one case). Of these, eight patients had a chief complaint
of arthralgia or skin lesions other than abdominal pain at
the time of the initial presentation. Overall, 10 (32.3%) out
of 31 patients with PPP syndrome died, eight of whom had
a pancreatic neoplasm.

DISCUSSION

This case highlights the challenge in the early diagnosis
of PPP syndrome that presented initially with painful joint
swelling and then was mistaken for cellulitis and gouty arthri-
tis, resulting in the longterm use of broad-spectrum anti-
biotics and anti-inflammatory agents. In a review of the liter-
ature, the majority of cases of PPP syndrome also had chief
complaints other than abdominal pain at the time of the initial
presentation, often leading to a misdiagnosis. When a patient
with pancreatic disease presents with cutaneous or osteo-
articular lesions, a high clinical suspicion of PPP syndrome
as well as a differential diagnosis of possible diseases with
similar manifestations is needed. In addition, many patients
with PPP syndrome are eventually diagnosed with a pancre-
atic tumor and show a high mortality rate. This suggests that
patients with PPP syndrome require careful observation and
repeated investigations as needed, not only during treatment
but also after recovery.

An early diagnosis of PPP syndrome is difficult when joint
involvement or panniculitis dominate with a few symptoms
of pancreatitis or vice versa. A delay in the diagnosis and
treatment of the underlying pancreatitis can result in sig-

nificant mortality.3*3*

In addition, osteoarticular involvement
in PPP syndrome can cause permanent destruction, leading
to significant morbidity.

The pathogenesis of panniculitis and joint involvement in
PPP syndrome is not well known. The most accepted hypoth-
esis is fat necrosis caused by pancreatic lipolytic enzymes.35
In PPP syndrome, subcutaneous fat necrosis causes pancre-

atic panniculitis, mainly in the lower extremities. The clinical

or histology findings of pancreatic panniculitis may vary ac-
cording to the disease duration. Acute lesions usually appear
as subcutaneous nodules (0.5-5 cm in diameter) and histolog-
ically lobular panniculitis with necrosis of adipocytes (“ghost
cells”), which is pathognomonic for pancreatic panniculitis
and is subsequently replaced with granulomatous infiltration
over time.” In this case, a histology examination of the preti-
bial skin lesions revealed mostly lobular panniculitis and adi-
pocyte necrosis.

Osteoarticular involvement of PPP syndrome includes arthri-
tis, serositis, or periarticular or intramedullary fat necrosis.”
In patients with PPP syndrome, arthritis can come from either
periarticular fat necrosis or direct extension from the subcuta-
neous fat necrosis to the adjacent joint space.36 Most joint
involvement is polyarticular, involving mainly the foot, ankle,
hand, or wrist joints. Aspiration of the involved joint fluid shows
viscous and creamy to yellowish material on the gross appear-
ance, positively birefringent lipid crystals or fat globules with
a few cellular components on microscopy, and a high lipid
content for cholesterol and triglyceride in a lipid analysis.*
In PPP syndrome, joint involvement usually follows its own
course, without any response to treatment with an NSAID,
steroid, or immunosuppressant. In this case, the foot, hand,
wrist, and elbow joints were symmetrically involved. Aspiration
of the involved joint yielded a dry tap with no crystals on
microscopy. The pancreatitis and panniculitis improved sponta-
neously with time, but the polyarthritis waxed and waned re-
gardless of the longterm use of colchicine, an NSAID, a steroid,
or octreotide.

In a review of the literature, most patients with PPP syn-
drome presented with chief complaints other than symptoms
of pancreatitis, such as abdominal pain. Therefore, the clini-
cian focused more on the chief complaints rather than consid-
ering their association with pancreatitis, making it easier to
misdiagnose them as another disorder. In the present case,
the patient presented with painful swelling of the left foot
that was initially mistaken for cellulitis and then misdiagnosed
as gouty arthritis. As a result, the patient was treated with
colchicine, an NSAID, and a low-dose steroid for a long time.
The findings show that PPP syndrome should be considered
when extrapancreatic manifestations, such as arthralgia or
skin lesions occur in patients with pancreatitis.

In addition to acute or chronic pancreatitis, pancreatic can-
cer or pseudocysts may be associated with PPP syndrome.3

The Korean Journal of Gastroenterology



Kim EJ, et al. PPP Syndrome Simulating Cellulitis and Gouty Arthritis 181

In a previous review, the mortality rate of PPP syndrome was
high at 24%.2 The review revealed a mortality rate of 30.0%.
Interestingly, more than 30% of the patients with PPP syn-
drome were finally diagnosed with a pancreatic neoplasm,
80% of whom died. In these patients, the pancreatic cancer
was more likely to be the underlying cause of PPP syndrome
than pancreatitis. In the review, the mortality rate was highest
in patients with PPP syndrome who were finally diagnosed
with a pancreatic neoplasm, of which pancreatic acinar cell
carcinoma was most common. Although pancreatic acinar cell
carcinoma accounts for approximately 1% of all pancreatic
tumors,”’ it is the most common pancreatic neoplasm causing
PPP syndrome. Therefore, PPP syndrome can be considered
as a surrogate marker for pancreatic diseases with poor
outcomes. In addition, patients with long-standing PPP syn-
drome require careful monitoring for the possibility of pancre-
atic cancers, such as acinar cell carcinoma.

In conclusion, clinicians should include PPP syndrome in
a differential diagnosis when extrapancreatic manifestations,
such as osteoarticular involvement or subcutaneous nodules
occur in patients with pancreatic disorder(s). Considering the
high mortality rate and possibility of a hidden pancreatic ma-
lignancy in patients with PPP syndrome, continuous surveil-
lance and active investigation are needed to improve the clin-
ical outcomes.
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