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Abstract: Glucagonoma syndrome is a rare paraneoplastic phenomenon. Necrolytic migratory
erythema is often one of the first presenting symptoms. We report a case of a 55-year-old man
with a 2-year history of recalcitrant eruption. Abdominal computer tomography was performed,
which revealed a tumor in the tail of the pancreas. After pancreatectomy, his cutaneous lesions
vanished in a few days. Skin symptoms are important, as they are often essential for early
diagnosis of glucagonoma syndrome and may prevent metastatic disease; hence, in this report,
we focus on skin disorders in glucagonoma syndrome.
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Introduction

Glucagonoma syndrome is a rare parancoplastic phenomenon defined as necrolytic
migratory erythema (NME), glucagonoma, glucose intolerance, anemia, weight loss,
glossitis, and cheilitis.! Because of its rarity, the correct diagnosis is often made too
late, leading to poor prognosis. However, NME presents as a hallmark clinical sign of
glucagonoma syndrome.? Its early recognition allows for early diagnosis of the tumor
and leads to a better prognosis.

Herein, we describe a man admitted to the dermatology ward of The First Affili-
ated Hospital of Chongqing Medical University with NME, which was later found to
be associated with glucagonoma. To our knowledge, there have been few reports of
NME from the People’s Republic of China. This case demonstrates that glucagonoma
syndrome can occur in those of Chinese ancestry.

Case report

A 55-year-old man was referred to our department with a persistent cutaneous erup-
tion that had been present for 2 years. He was diagnosed with eczema. The patient was
asked for his medication history, which revealed that he had been prescribed systemic
treatment of oral prednisone acetate tablets (Zhejiang Xianju Pharmaceutical Co., Ltd.,
People’s Republic of China) at the dose of 10 mg three times a day (30 mg/d) for the
last 2 months and Clarityne tablets (Shanghai Schering-Plough Pharmaceutical Co.,
Ltd., Shanghai, People’s Republic of China) at the dose of 10 mg once daily (10 mg/d)
for the 3 months. Additionally, he was being treated with Eloson cream for external use
(Shanghai Schering-Plough Pharmaceutica). Although the patient’s adherence was good,
there had been no obvious improvement of the skin disorder. During the therapy, renal
and hepatic organ function data were normal. The skin eruption had started at his lower
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Figure | Necrolytic migratory erythema with erosion and crust formation.
Notes: (A) Face; (B) legs; (C) perianal region.

extremities but had rapidly involved his upper extremities,
face, and perianal region (Figure 1). Lesions had presented,
with advancing borders, erosion, and crusting, resulting in a
scalded appearance. The entire course had developed in epi-
sodes. The patient also complained of weight loss (almost 7
kgin 1 year). His longstanding diabetes mellitus had worsened
and he started insulin therapy. The family history was negative
for multiple endocrine neoplasia or diabetes mellitus. Routine
and immunological laboratory findings were unremarkable,
except for mild anemia (hemoglobin 80 g/L) and a random
glucose concentration of 15.1 mmol/L. Serum zinc level was
normal. His levels of serum iron, vitamin B12, and erythro-
poietin, as well as the number of reticulocytes, were found
to be normal. Skin biopsy revealed psoriasiform acanthosis,

parakeratosis, and spongiotic epidermis, showing a large zone
of necrolysis in the upper epidermis (Figure 2). Abdominal
computed tomography scan revealed a hypervascularized
tumor measuring 5—7 c¢m in the tail of his pancreas and an
absence of liver metastasis (Figure 3). His level of serum
glucagon was elevated to 1,625 pg/mL. The patient underwent
surgical distal pancreatectomy with total tumor excision, and
the cutaneous lesions vanished 1 week after surgery (Figure
4). Our patient has been without recurrence for 1.5 years since
the surgery and remains asymptomatic.

Discussion
In 1942, Becker et al described a patient with a typical skin
disorder with pancreatic neoplasm.®> More than 20 years
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Figure 2 Skin biopsy in necrolytic migratory erythema showing a large zone of
necrolysis in the upper epidermis (arrow).
Notes: Hematoxylin and eosin staining; magnification x40.

later, McGavran et al reported glucagonoma syndrome
in association with cutaneous eruptions.* Systemic
manifestations of the syndrome include diabetes, anemia,
thrombosis, NME, weight loss, glossitis, cheilitis, diarrhea,
and psychiatric disorders. Our patient suffered from diabe-
tes, weight loss, anemia, and typical cutaneous eruptions.
However, there are also examples of pseudoglucagonoma
syndrome, in which NME occurs in malignancies (other
than pancreatic), celiac disease, chronic pancreatitis, hepatic
cirrhosis, and nutritional deficiencies.’

There are many theories to explain the pathogenesis
of NME; however, the exact causes are still unknown. The
role of glucagon in the causation of NME is supported by
evidence.®’ Patients often experience remission of the rash
after therapy with somatostatin analogs.® Also, if glucagono-
mas are surgically removed, as with our patient, then the skin

Figure 3 Computed tomography scan of the abdomen of the patient showing a
large tumor in the tail of the pancreas.

lesions of NME will obviously resolve. Alternative theories to
explain the pathogenesis of NME may relate to glucagon. For
example, hyperglucagonemia provokes multiple nutrient and
vitamin B deficiencies, which, in turn, are the probable cause
of this typical skin presentations of glucagonoma syndrome.’
By immunofluorescence and immunohistochemistry, a large
amount of glucagon can be found in the epidermis, without
immunoglobulin or C3 complement, suggesting that excessive
glucagon sedimentation causes abnormal cell metabolism and
damage. High levels of glucagon may also induce epidermal
inflammatory substances, such as arachidonic acid, which may
cause skin injury.?

Manifestation of NME occurs in 70% of patients with
glucagonoma syndrome.” NME may be the only manifesta-
tion at the beginning of the disease. It commonly affects
the perineum and other intertriginous sites. The trunk, legs,
perioral skin, and sites of minor trauma can also be involved.
In our patient, we could see typical lesions that began at the
lower extremities and progressed to the face and perianal
areas. The lesion is characterized by red patches with irregular
borders, intact or ruptured vesicles, and crust formation, so
it can be crusty or scaly.'” The NME may be just a local ery-
thema, slightly elevated, before its center gradually becomes
pale and blisters. When blisters rupture, often the wound and
surrounding erythema are covered with scale. The erythema
may further expand, and lesions extend outward when the
center begins to heal and scar. After exfoliation of scale, the
skin is generally smooth and thin, with brown pigmenta-
tion. The most specific feature on skin biopsy examination
is necrolysis of the upper epidermis. However, histological
examination often shows only nonspecific, possibly subacute,
dermatitis. Sometimes, histopathology reveals mild perivas-
cular lymphocytic and histiocytic infiltration.

The differential diagnosis for NME includes acroderma-
titis enteropathica, pellagra, psoriasis, seborrheic dermatitis,
eczema, and pemphigus. Usually, the correct diagnosis is
delayed. Since prompt diagnosis and treatment may preclude
metastasis of the tumor and lead to a better prognosis, it is
important to keep the diagnosis of glucagonoma syndrome
in mind.

As glucagonomas are malignant, treatment should be
undertaken as soon as possible after diagnosis. An effective
treatment strategy should decrease the serum glucagon levels.
Surgical removal of the tumor is the generally accepted treat-
ment because of the weak response to chemotherapy. Before
operation, efforts should be made to control glucose levels,
improve skin rash, give nutritional support, and prevent vein
thrombosis. If tumor metastasis has occurred, long-acting
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Figure 4 Resolution of cutaneous lesions | week after surgery.
Notes: (A) Face; (B) legs; (C) perianal region.

somatostatin analogs and interferon alpha may be helpful;
supplementation with zinc, amino acids, and essential fatty
acids appears to be beneficial in some cases.!!?

In summary, we have reported a rare case of glucagonoma
syndrome, and skin disorders were the main clinical mani-
festations for which the patient presented to a doctor. After
prompt diagnosis and surgical treatment, the cutaneous
lesions vanished. When comparing our results to review other
cases in the literature, clinical presentation of our patient was
typical. Our patient also presented with weight loss, diabetes,
a high level of serum glucagon, pancreatic tumor, and NME.
However, our patient did not show all the typical manifesta-
tions. First, there was no cheilitis or stomatitis, diarrhea, or
thromboembolism in our patient. Further, the location of

skin lesion was uncommon, as NME in our patient affected
the perianal area.

This study is limited by population size. More patients
need to be studied to further assess exhibiting characteristics
and appropriate treatment.

From a dermatological perspective, we aimed to
emphasize the importance of NME in glucagonoma
syndrome. Clinicians must have sufficient knowledge
to be able to recognize and manage this rare malignant
condition.
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