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ABSTRACT

Pancreatic glucagonoma is a well-known rare subtype of pancreatic neuroendocrine tumors
(PNETs). Most cases of pancreatic glucagonoma are associated with symptoms such as
skin rash and necrotizing migratory erythema; however, some cases are asymptomatic.
Complete tumor resection has an important impact on the long-term prognosis of patients
with primary PNETs. The 2019 edition of the Japanese Guidelines for Neuroendocrine
Tumors recommends recurrent lesions of pancreatic and gastrointestinal NETs to be treated
multimodally, including resection if the lesions are curatively resectable. However, no
treatment strategy has been established for recurrent pancreatic glucagonoma. We report the
case of a patient who underwent distal pancreatectomy for primary pancreatic glucagonoma
and developed multiple hepatic metastatic recurrences five years after the primary surgery.
After two and a half years of somatostatin analog (SSA) treatment, neither tumor growth nor
extrahepatic recurrence was detected, and curative surgery was performed. This study
reports a rare case of complete resection for multiple metachronous liver metastases from a
pancreatic glucagonoma after curative surgery. During SSA therapy, the metastatic tumors
showed a very slow growth pattern. No other distant extrahepatic metastases emerged.
Curative hepatectomy was performed safely, and the postoperative course was uneventful.
Key words: curative surgery, glucagonoma, liver metastases, pancreatic neuroendocrine
tumor, somatostatin analog, therapy

INTRODUCTION

Pancreatic glucagonomas are rare pancreatic neuroendocrine tumors
(PNETSs), with an incidence of approximately 2.6/100 million people in Japan (1).
In most cases, symptomatic pancreatic glucagonoma, a subtype of PNET, is
diagnosed based on the chief complaints of skin rash, necrotizing migratory
erythema (NME), and weight loss. The incidence rates of typical clinical findings
are as follows: NME, 82.4%; diabetes, 68.5%; weight loss, 60.2%; anemia, 49.6%;
and glossitis, stomatitis, or cheilitis, 41.2% (2). Surgery is the only curative
treatment for this disease.
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Somatostatin analogs (SSA) and amino acid solu-
tion can be administered to relieve the symptoms;
however, this treatment can only be used in patients
with advanced disease. The number of reports on
PNET treatment has increased in recent years (3,4).
The rarity of this disease has hindered the discovery
of therapeutic options, including drugs or surgical
treatments for the recurrence of pancreatic
glucagonoma. According to the 2019 edition of the
Japanese Guidelines for Neuroendocrine Tumors,
aggressive surgery for recurrent neuroendocrine
tumors (NETs) is recommended to prolong overall
survival (OS) and disease-free survival under the strict
patient selection (5).

Here, we report the case of a patient who under-
went distal pancreatectomy for primary pancreatic
glucagonoma and developed multiple hepatic metasta-
tic recurrences five years after the primary surgery.
After two and a half years of SSA treatment, neither
tumor growth nor extrahepatic recurrence was
detected, and curative hepatectomy was performed.
Thus, we report a rare case of conversion surgery for
multiple metachronous liver metastases from a
pancreatic glucagonoma after curative surgery.

CASE REPORT

The patient was a 57-year-old male who was found
to have an incidental tumor in the pancreatic tail,
detected on enhanced computed tomography (CT)
during an annual follow-up of a renal cyst (fig. 1). The
tumor was strongly enhanced in the early phase, and
the enhancement was prolonged in the delayed phase.
The maximum diameter of the tumor was 28 mm. On
magnetic resonance imaging (MRI), the tumor margin
was well-demarcated, with a low signal on T1-weighted
images, a bright high signal on T2-weighted images, and
a small high signal area of suspected internal necrosis.
Diffusion-weighted MRI showed a high tumor signal
intensity (fig. 2). Positron emission tomography showed
that the tumor had high fluorine-18-deoxyglucose
accumulation, with a maximum standardized uptake
value of up to 8.8 (fig. 3). Serum gastrointestinal
hormone testing revealed a slight elevation in serum
glucagon, whereas other gastrointestinal hormones
such as gastrin, insulin, vasoactive intestinal peptide,
and serotonin were within normal ranges.

The patient was suspected of having a primary
pancreatic glucagonoma; thus, distal pancreatectomy
and lymph node dissection were performed. The
operative time and intraoperative bleeding volume
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Figure 1 - On CT, the tumor was located at the pancreatic tail.
This tumor was strongly enhanced at the early phase.

were 114 min and 25 mL, respectively.

After pathological examination, the final diagnosis
was a grade 2 PNET (Ki-67, 3%). Immunohistochemical
analysis revealed that the tumor was glucagon-positive

(fig. 4).

T2-weighted

Figure 2 - On MRI, the tumor presented a slightly high signal
on T2-weighted images, and a high signal intensity on
diffusion-weighted images.
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Figure 3 - Positron emission tomography showed that the tumor
had a high fluorine-18-deoxyglucose accumulation.

Five years after surgery, the patient developed a
metastatic tumor at each of the liver segments (S) 4, 7,
and 8, with a maximal size of 10 x 10 mm. Radiological
examination revealed that all tumors were typical
metastatic NETs (fig. 5). Considering the sudden
multiple recurrence pattern, the patient was adminis-
tered pharmacological therapy with SSA, with no
upfront surgery to confirm the tumor response. During
the SSA treatment, tumor growth was remarkably slow.
Except for one new small metastatic lesion in S6,
neither extrahepatic metastasis nor massive growth of
the liver metastatic tumors was detected (fig. 6). Liver
function was well preserved as Child-Pugh grade A, liver
damage A.

Curative surgery consisting of S4, S7, and S8 partial
hepatectomy with S6 subsegmentectomy was
performed after two and a half years of SSA treatment
(fig. 7). The patient was discharged without complica-
tions. Analysis of the specimens revealed that all
tumors were metastases of pancreatic glucagonoma
(grade 2 PNET; Ki-67, 3.5%).

After radical surgery, the patient was followed
without medication. No tumor recurrence was observed
one year after hepatectomy for liver metastasis.

DISCUSSIONS

We present the case of a 57-year-old male with
hepatic metastases five years after distal pancreatectomy
for pancreatic glucagonoma. During a 2.5-year SSA
therapy period, the metastatic tumors progressed very
slowly. No new distant extrahepatic metastases
emerged. A curative hepatectomy was performed
safely, and the postoperative course was uneventful.

Glucagonoma is a rare hormonally active NET
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Figure 4 - Cylindrical tumor cells positive for chromogranin A and
synaptophysin were arranged in a cord-like pattern. Inmunostaining was
positive for glucagon, and pancreatic glucagonoma was diagnosed.

that causes excess glucagon secretion, with an
incidence of 1 in 20 million people worldwide (6).
Pancreatic glucagonoma accounts for only 2—-7% of
PNETs. The most frequent site of this tumor is not
the pancreatic head but the body and tail of the
pancreas (7). The symptoms that emerge in sympto-
matic (functional) PNETs are key to the diagnosis of
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Figure 5 - CT demonstrated tumors in liver S4 and S8, strongly con-
trasted in the early phase and faintly contrasted in the late phase,
suggesting the possibility of liver metastasis of NET.

this disease. However, asymptomatic (nonfunctional)
glucagonomas account for 26.7% of all cases (7), and
early diagnosis of asymptomatic cases is generally
difficult. In addition, because the initial symptoms of
glucagonoma syndrome are often subtle and non-
specific, the diagnosis is typically made when metas-
tases in the liver, regional, or cervical lymph nodes
(8), bones, or lungs (9) have already developed.
Although our patient was asymptomatic, the
tumor was discovered incidentally on a CT scan; thus,
the patient underwent tumor resection surgery, which
allowed us to diagnose the disease at an early stage.
Patients with pancreatic glucagonomas often achieve
prolonged survival with multidisciplinary treatment,
even in the presence of distant metastases (10)—up
to 21 years in one published case (11). Two approved
SSAs (lanreotide and octreotide) are recommended
for the initial treatment of functional pancreatic
neuro-endocrine neoplasms, except for carcinoid
syndromes, gastrinomas, insulinomas, and adreno-
corticotropinomas (12). With the use of SSAs, the
rashes and NME can be controlled in 50-90% of cases,
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Figure 6 - CT showed tumor recurrence in the S6 of the liver.
This tumor was strongly enhanced in the early phase.

and glucagonoma syndromes, such as weight loss,
abdominal pain, and diarrhea, usually improve (12).
One study also measured tumor size before and
during treatment to determine whether SSA affected
tumor growth and found that tumors stabilized in 14
patients and increased only in the remaining two (13).
Although it is difficult to determine whether the
stability of tumor size in most patients is directly
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Figure 7 - An intrahepatic mass was observed, and histology
revealed foci of tumor cells with eosinophilic cytoplasm and

uniform nuclei, which were found to be metastases of glucagonoma.

related to the administration of SSAs, this association
cannot be completely ruled out.

In the present case, the patient had recurrent liver
metastases after radical surgery, but SSA enabled
stable control of the tumor size for more than two
years. A previous study has suggested that in patients
with PNETs and unresectable liver metastases,
primary tumor resection is associated with improved
survival (14). Further, preoperative or postoperative
radical and debulking procedures are considered
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important for the long-term prognosis of PNETs (15).

An established treatment strategy for pancreatic
glucagonoma recurrence remains controversial.
Aggressive resection is considered beneficial when
technically feasible (16). No evidence exists for hepatic
resection of glucagonomas with liver metastases.
However, liver resection has been found to improve
cancer-specific survival (CSS) and OS in patients with
PNETs with simultaneous hepatic metastases. In a
previous study, 1-year CSS rates were 95.5% and 74%,
and 3-year OS rates were 95.5% and 48.5% in surgery
and non-surgery groups, respectively (17).

Currently, no strict criteria exist for the optimal
timing from drug therapy to surgery for liver metastases
after surgery of the primary glucagonoma. Moreover,
while resection without residuals on imaging may have
an impact on prognosis, it is important to confirm
long-term prognosis after hepatic resection. Taking
advantage of our multidisciplinary expertise, we
decided on surgery based on the absence of distant
metastases outside of the liver following long-term
chemotherapy. To date, the patient has had no
recurrence, but further long-term follow-up is needed.

CONCLUSIONS

Multidisciplinary treatment using both pharmaco-
therapy and surgery for pancreatic glucagonoma is
important to achieve a long-term favorable prognosis.
Curative surgery may be considered for patients with
recurrent liver metastases from PNETSs.
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