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Background
Glucagonomas are very rare with an annual incidence of .01 to .1 

new cases per 1,000,000 with patients presenting typically in their 
fifties.3,4 Glucagonomas arise from the alpha cells of the pancreas 
and the majority of glucagonomas are present in the distal pancreas.3 
Most glucagonomas are sporadic but up to 20% may be associated 
with MEN1. Notably glucagonomas occur in only 3% of MEN1 
patients.5 Unfortunately up to 80% of glucagonomas present as 
metastatic disease at the time of diagnosis.6 The early clinical signs 
are subtle and lead to long delays in diagnosis. Necrolytic migratory 
erythema is the presenting feature in about 70% to 80% of patients 
with glucagonoma syndrome however NME is commonly mistaken 
for other types of rashes.1,3 Histologically, NME can appear as other 
conditions leading to long delays in diagnosis of the rash as well as 
glucagonoma syndrome.7 Typically several skin biopsies are required 
to find the characteristic histologic findings of NME.7 Other findings 
associated with glucagonoma syndrome include diabetes mellitus, 
stomatitis, weight loss, and normocytic anemia.8

Case report
A 49 year old male with a past medical history of DM2 initially 

presented to his doctor due to a painful and pruritic skin rash over 
his lower extremities that had been developing over the past month. 
A physical exam revealed several centrally indurated blisters with 
crusting and surrounding erythema (Figure 1).

Lab work was unremarkable except an albumin of 3.4, an ESR 
of 37, and blood glucose of 162. The initial skin biopsy returned 
inconclusive. After two more skin biopsies mainly demonstrating 
psoriasiform changes in the epidermis and perivascular lymphocyte-
predominant infiltrate in the upper dermis, the patient was diagnosed 
with generalized annular pustular psoriasis. The patient was started on 
Methotrexate. The patient’s rash would wax and wane but ultimately 
worsen. He subsequently was tried on Acitretin then Apremilast. 
During a few weeks into the course of Apremilast, the patient started 

to notice progressive weight loss and diarrhea. The rash continued 
to worsen. Common side effects of Apremilast include diarrhea and 
weight loss which coincides with findings of glucagonoma syndrome.

Figure 1 Presenting NME rash over lower extremity. 

Nearly 11 months after his initial presentation, the patient presented 
again to his doctor for another follow up. At that point it was clear that 
the patient was declining rapidly. The rash had spread to his perineum 
and groin. He described the rash as excruciatingly painful to the point 
where the patient needed a wheelchair to ambulate. Upon further 
questioning, the patient reported a thirty pound weight loss over the 
prior 4 months. He still endorsed the diarrhea. A closer examination 
of his mouth and oral mucosa revealed dry, cracked and inflamed lips. 
The patient stated he had noticed this for about a year but did not 
make much of it. Lab work showed a new normocytic anemia with 
Hemoglobin of 11.4, an albumin of 2.8, and ESR of 63, and a blood 
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Abstract

The glucagon secreted by a glucagonoma causes the combination of symptoms known 
as glucagonoma syndrome.1 A common presenting feature of glucagonoma syndrome is 
necrolytic migratory erythema (NME) occurring in about 70 to 80 percent of patients.2,3 
Although this rash is can be found in a handful of other disorders, NME should raise 
an alarm for glucagonoma syndrome especially if present with systemic symptoms. We 
present a 51 year old male with a past medical history of type 2 diabetes who presented 
to oncology after seeing several dermatologists regarding a progressive painful pruritic 
papular rash along his lower extremities and groin. Previous punch biopsies did not reveal 
the characteristic findings of necrolytic migratory erythema and the rash was thought to 
be pustular psoriasis. It was only after over a year as the patient continued to worsen that 
a malignancy work up was done. Eventually glucagonoma syndrome was confirmed. 
Necrolytic migratory erythema can disguise itself as several different types of rashes. An 
unusual or unresponsive psoriasiform rash should prompt an investigation for an alternative 
diagnosis.
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sugar of 165. A malignancy work up was started at this point. CT of 
his abdomen revealed a pancreatic tail mass as well as three focal liver 
lesions which were confirmed on MRI (Figures 2-4).

Figure 2 Abdominal CT showing pancreatic tail mass. 

Figure 3 Abdominal MRI showing pancreatic tail mass. 

Figure 4 Abdominal MRI showing focal hepatic lesions. 
He underwent a biopsy of a liver lesion which revealed a well 

differentiated neuroendocrine neoplasm with pancreatic origin. At 
this point he was referred to oncology. With the new biopsy results 
in hand, the patient’s previous rash diagnosis of pustular psoriasis 
was re-examined and uncovered to actually be necrolytic migratory 
erythema. Glucagon levels were drawn and found to be 2,978ng/
liter confirming glucagonoma syndrome. An octreotide scan was 
completed for staging and lanreotide injections were initiated. The 
patient underwent extensive surgery including distal pancreatectomy 
with splenectomy, hepatic wedge resection, and omental pedicle flap 
to pancreas with surveillance imaging along the way. The patient is 
currently on his sixth cycle of temozolomide and capecitabine and 
shows a complete resolution of his red herring of a rash. Since his 
initial reading, the patient’s glucagon levels have been periodically 
monitored over ten months. His most recent reading is 97ng/liter 
(Figure 5).

Figure 5 Resolved NME rash. 
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Discussion
Glucagonoma syndrome is a rare and elusive diagnosis but can 

be spotted early with a keen eye. About 70% to 80% of patients 
present with NME as the initial feature.3 When paired with weight 
loss, which is present in 60% to 80% of glucagonoma syndrome, a 
high clinical suspicion should be raised.9 Diabetes can also help lead 
to the diagnosis of glucagonoma syndrome. About 40% of patients 
have diabetes at initial presentation and about 75% of patients will 
eventually develop it.3 Other clinical manifestations of glucagonoma 
syndrome include venous thrombosis (up to 50%), neuropsychiatric 
manifestations (20%), chronic diarrhea (14% to 18%), and glossitis, 
stomatitis, or cheilitis (41%).9-12 Of note, a normocytic normochromic 
anemia is present in up to 90% of patients.9 The most common site 
for metastasis is the liver.13 Metastasis to the peripancreatic lymph 
nodes, bones, adrenal glands, kidneys, and lungs is also seen.13 Once 
glucagonoma is suspected, in order to detect the primary tumor and 
metastatic lesions, contrast-enhanced CT and contrast-enhanced MRI 
is used.14 Subsequently for staging, an OctreoScan has traditionally 
been used, as seen in the above case patient.15 However, DOTATATE 
PET scans are quickly becoming the imaging modality of choice for 
staging and localization for most well differentiated neuroendocrine 
tumors due to an increased sensitivity for small lesions when 
compared to an OctreoScan.16 Diagnosis of glucagonoma is confirmed 
when plasma glucagon levels exceed 500 ng/liter.3 Treatment will 
generally start with somatostatin analogs to control the symptoms 
of glucagon hypersecretion.17 Our patient in the case above was 
started on a lanreotide at the time of diagnosis and underwent 
distal pancreatic resection with splenectomy and hepatic resection. 
Pancreatic resection is indicated if the tumor is localized at the time 
of diagnosis which provides a chance for a complete cure.18 However, 
even when localized pre-operatively, the cure rate is only about 30%.19 
Hepatic resection is also indicated for liver metastasis in the absence of 
diffuse bilobar involvement, compromised liver function, or extensive 
extrahepatic metastases.20-22 Resection does help relieve the symptoms 
of glucagonoma and may increase survival but most cases will not be 
cured by surgery.20-22 Ablation can also be used as a primary treatment 
modality or as an adjunct to surgical resection.21 Our case patient also 

underwent chemotherapy following surgery. Several studies have 
shown in metastatic disease, chemotherapy following aggressive 
surgery improves life expectancy.1,23,24 Molecularly targeted agents 
and peptide receptor radioligand therapy can also have roles in the 
management of patients with glucagonoma.25

Recognizing necrolytic migratory erythema early can greatly ease 
patient suffering and prevent unnecessary therapy. As seen in the 
above patient, an initial incorrect diagnosis of pustular psoriasis led to 
erroneous treatments. The adverse effects of apremilast unfortunately 
overlap with several features of glucagonoma syndrome further 
delaying the case patient’s diagnosis. Lesions similar in appearance 
to NME can be seen in zinc deficiency, pemphigus foliaceus, 
pellagra, kwashiorkor, and end-stage liver disease.1,13,26,27 NME 
typically begins as erythematous papules or plaques.28 Over the 
subsequent two weeks, the papules or plaques indurate centrally with 
blistering, crusting, and scaling at the borders.28 The rash is typically 
involves the face, perineum, and extremities.28 NME on skin biopsy 
demonstrates superficial necrolysis with separation of the outer layers 
of the epidermis and perivascular infiltration with lymphocytes and 
histiocytes.7 However, as previously mentioned, usually several 
skin biopsies are required to exhibit these findings and by that time 
an alternate diagnosis may have already been established.29 NME is 
almost ubiquitous with glucagonoma syndrome but it can also occur in 
a handful of other disorders including hepatitis B and cirrhosis, jejunal 
and rectal adenocarcinoma, villous atrophy of the small intestine, 
and myelodysplastic syndrome.7,29 NME in glucagonoma syndrome 
occurs due to decreasing levels of plasma amino acids and zinc as 
well as increasing levels of glucagon.6 As glucagon levels decrease to 
normal levels, the rash resolves.6 NME also has been shown in some 
cases to respond to long term amino acid infusions but data is limited 
and these infusions do not treat the underlying tumor.2

This case illustrates how subtle early clinical signs can uncover 
a veiled diagnosis. Necrolytic migratory erythema can disguise itself 
as several different types of rashes but an unusual or unresponsive 
psoriasiform rash should prompt an investigation for an alternative 
diagnosis especially when coupled with systemic symptoms.
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