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Introduction

 Glucagonoma syndrome is a rare condition, which can develop 
in patients with pancreatic neuroendocrine tumors (pNET), with 
an estimated global incidence of one in 20 million people [1]. It is 
caused by uncontrolled secretion of glucagon by a NET originating 
from the alpha cells, usually located in the tail or body of the pancre-
as. Glucagonoma syndrome is characterized by a variable spectrum 
of symptoms such as Necrolytic migratory erythema (NME), diabe-
tes mellitus (DM), weight loss, normochromic normocytic anemia, 
diarrhea/steatorrhea, venous thrombosis and neuropsychiatric distur-
bances [2-3]. Since NME is a rare paraneoplastic manifestation and 
most of its symptoms are unspecific, it is often discovered late at an 
advanced stage, already with the presence of metastases: there is a 
median time of 39 months from the onset of symptoms to diagnosis 
[4]. However, the NME is a peculiar manifestation, pathognomonic of 
Glucagonoma syndrome. The NME may precede systemic symptoms 
such as weight loss, diarrhea, DM, deep vein thromboses, anemia and 
neuropsychiatric disorders.

 In order to emphasize the importance of an early recognition of 
this sign that lead a prompt diagnosis of the tumor and thus a better 
prognosis, we present a case of a 51-years-old patient whose gluca-
gonoma was discovered through the recognition of NME.

Case presentation

 In July 2015, a 51-years-old woman, with a history of papillifer-
ous carcinoma treated with total thyroidectomy in 2003, post-surgical 
hypothyroidism and familiarity with type 2 DM, was admitted to the 
Digestive Disease Unit (Sant’Andrea ENETS Center of Excellence) 
due to the presence of weight loss (9 kg in 6 months), asthenia, and 
the evidence of multiple liver lesions (the largest measuring 7 cm) 
as seen on abdominal ultrasonography and contrast-enhanced com-
puted tomography, along with a 7 cm hyper vascular lesion in the 
pancreatic tail. Additionally, she presented with erythematous, scaly, 
pruritic lesions in areas of the body subjected to greater pressure, such 
as the plantar and dorsal areas of the feet, in the intergluteal sulcus, 
and on the face; these lesions were in various stages of healing. At 
first, she had been treated for a chronic dermatitis with topic steroids 
that did not lead to an improvement of the lesions. Therefore, an en-
docrinology examination had been requested for the suspicious of not 
compensated hypothyroidism and the diagnosis of NME was consid-
ered. After being admitted to the Center, a total contrast-enhanced 
computed tomography (CT) showed an expansive-infiltrative lesion 
measuring 7.5 x 6.0 x 5.7 cm in dissociable from the tail of the pan-
creas with exophytic growth and multiple bilateral focal liver lesions 
(between 1.5 and 7.0 cm). 68Ga-PET/CT showed an intense increase 
in radiopharmaceutical uptake of the primary pancreatic lesion (SU-
Vmax 34) and multiple repetitive liver lesions (SUVmax 49 for the 
larger lesion) (Figure 1). 18FDG-PET/CT documented intense uptake  
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Abstract
	 Glucagonoma	is	a	well-differentiated	slowly	proliferating	pancre-
atic neuroendocrine tumor, characterized by variable manifestations 
related to glucagon excess. Glucagonoma syndrome is a rare neuro-
endocrine tumor-related syndrome, characterized by a frequent and 
early cutaneous manifestation, the necrolytic migratory erythema, 
along with variable systemic involvement. We present a case of a 
51-year-old female diagnosed with glucagonoma, highlighting the 
clinical features, diagnostic approach, and management strategies. 
Early recognition of the necrolytic migratory erythema and multidis-
ciplinary care of the syndrome are crucial for optimizing outcomes in 
affected	patients.
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(SUVmax 6.8) in the pancreatic tail and moderate glycometabolic ac-
tivity of multiple hepatic secondaries (SUVmax 3.2). Liver biopsy 
established the diagnosis of NET G1 with Ki67 index 1% and positive 
immunostaining for glucagon. Screening for MEN (Multiple Endo-
crine Neoplasia)-1 was negative, while the biochemical assessment 
revealed the following serum values: chromogranin A 1.4 nmol/L (<3 
nmol/L); gastrin 0.5 pmol/L (1-10 pmol/L); PTH 27.2 pg/ml (10-70 
pg/mL); ionized calcium 1.2 mmol/L (1.17-1.30 mmol/L). Glycemic 
profile and glycated hemoglobin assay were within the normality 
range. A therapy with somatostatin analogues was started (lanreotide 
120mg/28d) together with the administration of zinc and amino acids, 
resulting in rapid symptoms improvement. In April 2016, the primary 
tumor was removed with a distal splenopancreatectomy; pathology 
reported pancreatic NET of intermediate grade (G2) with a Ki67 of 
5-10%. In the months following surgery, the patient showed a slight 
weight gain and the dermatological manifestations of the disease 
disappeared. The medical therapy with lanreotide 120mg/28d was 
maintained even after surgery. Since liver progression at the subse-
quent control occurred, the patient was treated with peptide recep-
tor radionuclide therapy (PRRT) with 177LuDOTATOC and 90Yttrium 
since November 2016 until September 2017; the patient has been 
monitored periodically by CT scans and clinical examinations show-
ing normal blood count and high level of HbA1c (64 mmol/mol in 
November 2016) (Figure 2). To control DM, occurred during PRRT, a 
low-glucose diet and metformin were started.

 For further liver progression, in August 2019 the patient started 
Sunitinib 37.5 mg a day, subsequently reduced to 25 mg a day due 
to neutropenia. A loco regional treatment was then started in March 
2020 and in June 2020 when trans-arterial chemoembolization 
(TACE) was used to for liver metastases. Tumor stability was ob-
served until February 2022, when the patient reported weight loss, 
further tumor progression. Therefore, Sunitinib was discontinued, and 
chemotherapy with capecitabin and temozolomide (CAPTEM) was 
initiated, achieving stable disease for 18 months, as confirmed by the 
latest CT scan and 18FDG-PET/CT. For post-prandial glycemia above 
the target (150-200mg/dL), the patient started linagliptin in addiction 
to metformin, resulting in improved glucose homeostasis.

Discussion

 Glucagonoma is a rare NET originating from the alpha cells of the 
pancreas. Most glucagonomas are sporadic, rarely they can be inher-
ited: around 3% of inherited glucagonomas can be associated with 
other tumors in the context of MEN1. The glucagonoma syndrome is 
characterized by NME (67%), weight loss (71%), DM (38%), chei-
litis (29%), diarrhea (29%), steatorrhea, anemia, glossitis, venous  

thrombosis and neuropsychiatric disturbances occurring with differ-
ent frequency as reported in a review by Wermers et al. of 21 patients 
with the glucagonoma syndrome evaluated at the Mayo Clinic from 
1975 to 1991 in (Figure 3).

 The NME and the significant weight loss were the first symptoms 
occurred in our patient and they lead to the suspicion of glucagonoma. 
The delay between skin symptoms and glucagonoma diagnosis was 7 
months, while a median of 39 months after the development of NME 
alone has been reported.

 NME is a characteristic skin rash extremely erythematous that 
may precede systemic symptoms, as in this case. It shows superficial 
epidermal necrosis and often spreads in a centrifugal pattern. Individ-
ual lesions are pruritic and painful, initially appearing as erythema-
tous vesicles and bullae that evolve into patches or plaques with ir-
regular borders, crusting, ulcerations and scaling. In the pathogenesis 
of NME, hyperglucagonemia plays a central role inducing a catabolic 
state resulting in the depletion of one or more of zinc, amino acids and 
essential fatty acids; thus, NME can be classified as a deficiency der-
matosis and it can improve up to 50% with somatostatin analogues, 
amino acid infusion, and antibiotics [5].

 DM in glucagonoma syndrome is a typical consequence of the 
gluconeogenic and glycogenolytic actions of glucagon; in the devel-
opment of DM are also implicated somatostatin analogues that may 
cause aberrations in glucose tolerance inhibiting pancreatic endocrine 
secretion. In oncologic patients, DM and glucose intolerance are asso-
ciated with increased long-term, all-cause mortality [6]; on the other 
hand, metformin, the most widely used drug in the treatment of type 2 
DM, has recently emerged as a potentially active agent in cancer che-
moprevention and treatment [7]. Therefore, it is mandatory to control 
DM and the use of metformin should be considered as first choice 
together with a low-glucose diet.

 Among the techniques used to identify the tumor, there are con-
trast-enhanced CT scan, magnetic resonance imaging (MRI), Galli-
um-DOTA positron emission tomography (PET); the diagnosis can  

Figure 1: Radiological finding (July 2015): 68Ga-PET/CT showing an 
intense increase in radiopharmaceutical uptake of the primary pancreatic 
lesion (SUV max 34) and multiple repetitive liver lesions (SUV max 49 
for the larger lesion).

Figure 2: HbA1c patient’s values (mmol/mol).

Figure 3: Frequency of glucagonoma syndrome symptoms.
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be confirmed by needle biopsy of the primary tumor or metastatic 
lesions.

 The major diagnostic criteria of glucagonoma syndrome are: 1) 
Imaging study confirming presence of pancreatic tumor; 2) Elevat-
ed glucagon levels (>1000 pg/dL); 3) NME; 4) Personal history of 
MEN1 [8].

 The definitive treatment for the tumor and NME is surgical remov-
al. Although surgery in the presence of metastases cannot be defini-
tive, it can still be recommended to confer a survival and quality of 
life benefit [9-10]. In patients with contraindications to surgery, che-
motherapy or sunitinib should be considered [11]. In the present case, 
after surgery, the patient gained 2 kg and skin lesions disappeared. 
Furthermore, the therapy with somatostatin analogues was success-
ful in resolving NME and other symptoms as well as in controlling 
tumor growth for long-time. Recently, in patients with advanced and 
progressive NET, peptide receptor radionuclide therapy (PRRT) 
achieved promising results [12]. The effectiveness and safety of thera-
py with Lu-177 DOTATE was recently evaluated in patients with well 
differentiated, functional PNETs of grade 1-2. In the study by Zandee 
et al., eight patients with glucagonoma were included. Partial or com-
plete responses to PRRT were found in 59% of patients, disease con-
trol in 78% of patients with improvement of symptoms in 71% and 
decrease in hormone levels in 80% of patients [13]. To control liver 
metastases the first choice is surgery, but only if at least 30% of the 
liver will remain and if there is no evidence of non-resectable extrahe-
patic metastases. In non-resectable cases, hepatic artery embolization, 
radiofrequency ablation and cryoablation should be evaluated [14]. In 
a non-randomized study by Osborne et al., cytoreduction for metastat-
ic NET resulted in improved symptoms and survival when compared 
with embolic therapy [15]. In selected patients with non-resectable 
metastatic NET should be considered liver transplantation; Coppa et 
al. proposed a selection based on the Milan criteria: young patients 
(less than 50 years) with carcinoids confirmed by histology, with less 
than 50% of the liver replaced by metastases, with a primary tumor 
(originating from the gastrointestinal tract) drained by the portal ve-
nous system, an absence of extrahepatic disease and stable disease 
during the pretransplantation period [16-17]. The present case is an 
example demonstrating the value of a multidisciplinary approach in a 
patient with a glucagonoma, who achieved good disease control after 
sequential treatment with somatostatin analogs, primary tumor sur-
gery, PRRT, liver embolization, sunitinib, and lastly chemotherapy 
with CAPTEM.

Conclusion

 NME is a common symptom of glucagonoma syndrome. Its ear-
ly recognition is crucial in order to improve the prognosis, which 
varies greatly according to the stage at diagnosis, in terms of both 
survival and quality of life. In fact, being glucagonoma a rare pa-
thology, skin lesions are often mistakenly treated as a dermatitis 
thus delaying the correct diagnosis of NME, the hallmark of glu-
cagonoma syndrome. It is a key issue to raise suspicion of NME if 
skin lesions with the characteristics of NME (erythematous, pruritic, 
painful, epidermal lesions in areas of pressure and friction) do not 
improve with treatment especially if they are associated with other 
frequent nonspecific symptoms of glucagonoma syndrome (DM,  

weight loss, diarrhea, anemia etc.). In order to achieve an early diag-
nosis of glucagonoma starting from NME, a multidisciplinary advice 
is suggested. If a NME suspicion is confirmed, the patient should be 
addressed to a NET center for diagnosis and treatment.
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