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A rare case of a metastatic neuroendocrine tumor of the pancreas
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ABSTRACT

Aim. To study a rare sporadic case of metastatic gastrinoma associated with mutations in the MENI and 7SC2
genes in a 25-year-old male.

Materials and methods. A retrospective analysis of the history of a 25-year-old patient with sporadic gastrinoma
with a highly aggressive clinical course and high metastatic potential was performed. Sequencing of the DNA ex-
tracted from the surgical tumor biopsy was performed on the [llumina NextSeq 550 sequencer (Illumina Inc., USA)
with the mean coverage of at least 100x using the AmpliSeq target panel for [llumina Comprehensive Cancer Panel
for studying exons of 409 genes, mutations in which are associated with oncopathology.

Results. The article presents the results of complex diagnosis and treatment of metastatic gastrinoma using modern
locoregional therapy and drugs from the group of somatostatin analogues. Using next generation sequencing and
Sanger sequencing, sporadic mutations in the MENI and TSC2 genes with pronounced clinical significance were
identified in the extracted DNA.

Conclusion. The identified mutations, being the drivers of the tumor process, apparently determined the atypical
development of the presented clinical case — the sporadic Zollinger — Ellison syndrome. Complete morphological and
immunohistochemical validation of the neuroendocrine tumor before treatment determined a successful treatment
strategy, including the use of somatostatin analogues in adjuvant and neoadjuvant therapies in combination with
chemoembolization of hepatic metastases.
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PE3IOME

Henb. M3yyeHne peaKoro Cropajnyeckoro ciryyas METacTaTH4eCKON raCTPUHOMBI, aCCOLMUPOBAHHON € MyTaIlH-
simu B reHax MENI u TSC2, y My>X4uHBI 25 JeT.

MatepuaJnbl 4 MeTOAbI. BbuT TpoBeieH peTPOCIEKTUBHBII aHATIM3 UCTOPUH OOJIE3HU MalMeHTa 25 JIeT ¢ Halu4u-
€M CIOPaJNUECKOH FaCTPHHOMBI C BEICOKO arpeCCHBHBIM KIIMHHYECKUM TEUEHHEM M BHICOKMM METaCTaTHIECKHM
notenmuanom. Cexsenuponanue JJHK, sxcTparnpoBanHoi 13 oneparioHHOro 6MOMNTaTa OMyXOJIH, TPOBOIMIH Ha
cexsenarope [1lumina NextSeq 550 (Illumina Inc., CIIIA) co cpeannum nmokpbitTueM He meHee 100% ¢ mpuMeHeHneM
tapretHoil manenn AmpliSeq Comprehensive Cancer Panel for [llumina mis uccnemnoBaHust 9K30HHBIX PETHOHOB
409 reHoB, MyTallud B KOTOPBIX aCCOLIMUPOBAHbI C OHKOTIATOIOTHEH.

PesyabTatsel. IlpencraBineH pe3yiabTaT KOMIUIEKCHOH AMArHOCTHKM M YCIIEIIHOIO JIEYEHUS METacTaTHYeCKOH
racTPUHOMBI C IPUMEHEHHEM COBPEMEHHBIX JIOKOPETHMOHAJIBHBIX METOJOB JICUCHUS M IpenapaToB U3 IPYIIIbI
aHaJoroB comarocraTuHa. C IMOMOUIbIO CEKBEHMPOBaHMS HOBOT'O IIOKOJICHHMS U CEKBEeHHpoBaHUs 10 CaHrepy
B skcrparupoBanHoi JIHK Obuin BeieneHsl cnopaauueckue Myranuu B reHax MENI u TSC2 ¢ BbIpaKEHHBIM
KIIMHUYECKUM 3HaYCHUEM.

3aka0ouenne. MnenTndunupoBanHble MyTaliH, SBISHICH JpaifBepaMy OIyXO0JIEBOTO IPOIEcCca, OUEBHIHO, OIpe-
JIeJIMIN HETUIIMYHOE Pa3BUTHE IPEACTABICHHOI0 KITMHUYECKOTO CIIy4asi — CIOPaJUYECKOro CUHAPOMa 30JUIMHrepa
— Omnncona. [TomHas Mopgorornueckast H IMMYyHOTHCTOXUMAYECKask BEpU(PHKAIINS HeHPOIHJOKPUHHON OITyXOJIH
10 HavaJia JICYCHHUS OIPEe/IeIiIa eT0 YCIEeIHY0 TaKTHKY, BKIIOUaBIIyI0 IIPIMEHEHNE aHAIOTOB COMAaTOCTaTHHA
B aJbIOBAaHTHOM M HEOAIbIOBAHTHOM PEXUMaX B COYETAHUH C XUMHOIMOONIN3anMel ITIeIeHOUYHBIX METacTa30B.

KiroueBble ¢j10Ba: HEWPOIHIOKPHHHAS OIyXO0Jlb, CHHAPOM 30JUTHHTEpa — DIUTHCOHA, CEKBCHUPOBAHUE HOBOTO
[IOKOJIEHHsI, METACTa3bI.

KonpaukTt unTepecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX U MOTEHIMAIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C ITyONMKanuel HaCTOSIIEH CTaThu.

Hcrounuk ¢puHAHCHPOBaHUSA. ABTOPBI 3asBISAIOT 00 OTCYTCTBMU (MHAHCHPOBAHMS IIPH NPOBEACHUH MCCIIENO-
BaHUSL.

Jas nuruposanusi: Kur O.U., Tpudanor B.C., Tumomkuna H.H., Konecaukos E.H., I'Bannun JI.1O., Kapray-
xoB H.C., Kytunun J[.C., MemiepsikoBa M.EO. Pekuii ciryuaid MeTacTaTHu€CKOM HEHPOIHJOKPUHHON OITyXO0JIX MO/
KEIYJOUHOM xKelne3bl. Broanemens cubupckot meduyunst. 2021; 20 (2): 233-238. https://doi.org/10.20538/1682-
0363-2021-2-233-238.

Arare case of a metastatic neuroendocrine tumor of the pancrea

INTRODUCTION

At the annual meeting of the American Surgical
Association in Philadelphia on April 29, 1955, Robert
Zollinger and Edwin Ellison were the first to present
the relationship between non-insulin-secreting tumors
of the pancreas and hypersecretion of hydrochloric
acid in the stomach. Due to the ability to produce a
large amount of gastrin, the tumor became known as

gastrinoma. Clinical manifestations of the disease are
included in the Zollinger — Ellison syndrome (ZES),
although these terms are currently used as synonyms.
It has been only 65 years since the first description of
the syndrome, but during this time, more than 3,300
articles have been published, and unique clinical data
of more than 1,000 patients have been presented. It
has been established that the annual incidence of the
disease is 1 case per 1 million population [1].
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The initial manifestations of the disease usually ap-
pear at the age of 30-60 years. The onset of manifes-
tations is associated with the tumor status — sporadic
or hereditary cancer [2]. ZES includes ectopic secre-
tion of gastrin by a neuroendocrine tumor, gastrino-
ma, primarily localized in the duodenum (60-80%)
or pancreas (10—40%). The result is hypersecretion
of hydrochloric acid and subsequent development of
gastroesophageal reflux disease and ulcer, which are
normally resistant to classical drug therapy [3].

In 30% of patients with multiple neuroendocrine
neoplasia type 1 (MENT), a pancreatic neuroendocrine
tumor (pancreatic NET) is diagnosed, and gastrinoma
in this case develops exclusively before the age of 20
and is more often localized in the duodenum [4, 5].
The treatment strategy and the outcome for sporadic
gastrinomas and gastrinomas associated with MENI
are different. Distinctive features of the latter include
their small size, multifocal growth, and high metastat-
ic potential. The main method of treatment is surgical,
but its results are still characterized by a low rate of
favorable outcomes. Signs of biochemical recurrence
are present in more than 95% of patients within 3
years after surgery [6].

It should be noted that a combination of ZES with
other hereditary syndromes is an extremely rare phe-
nomenon. The literature describes only one case of
gastrinoma in a 34-year-old man who was diagnosed
with tuberous sclerosis in childhood without a fami-
ly history of the condition. At the time of diagnosis,
multiple metastases were found in the liver, lungs,
and spine. Being inoperable, the patient died 6 months
later [7]. Early clinical manifestations and an aggres-
sive course of the disease are not typical of sporadic
gastrinomas. In this regard, the case of pancreatic gas-
trinoma without a family history of the disease with
early development of ZES and the presence of spo-
radic mutations in the MENI and TSC2 genes is of
particular interest.

CLINICAL CASE

In September 2018, patient A., 25 years old, went
to a general practitioner in the place of residence with
complaints of general weakness, dizziness, abdominal
pain in the anticardium arising after eating, and nag-
ging pain in the right hypochondrium. The performed
esophagogastroduodenofibroscopy helped to detect an
ulcerative lesion in the cardiac region of the stomach
and erosive duodenitis. Magnetic resonance imaging
(MRI) of the abdominal organs showed a neoplasm in
the tail of the pancreas (45 x 55 x 42 mm) and similar

lesions in S1 (14 x 20 mm) and S7 (16 x 16 x 10 mm)
segments of the liver (Fig. 1).

Fig. 1. MRI of the abdominal organs. Visualization of a
metastatic focus in the liver parenchyma

For further examination and treatment, patient A.
was referred to the National Medical Research Cen-
ter for Oncology (NMRCO), Rostov-on-Don (former
Rostov Research Institute of Oncology — RRIO).
The morphological study of the biopsy material from
the pancreas and liver made it possible to verify the
neuroendocrine tumor in the tail of the pancreas. Ac-
cording to the immunohistochemical study, strong
positive reactions were determined with the classical
markers of the neuroendocrine phenotype: chromo-
granin A (CgA), synaptophysin, Ki-67 = 10% (which
corresponds to a highly differentiated G2 pancreat-
ic NET, according to the classification of the World
Health Organization (2017)). In addition to the man-
datory minimum set of markers, an expanded panel
of markers to determine expression of a range of hor-
mones was used. It identified high levels of gastrin
expression. Besides, somatostatin receptors type 2A
were present in large numbers on the surface of pri-
mary cancer cells.

Therefore, according to the results of histological
and immunohistochemical studies, a functionally ac-
tive pancreatic NET — gastrinoma — with clinical pre-
sentation of ZES was verified. The diagnosis of pT-
3N1M1 (hep), stage IV neuroendocrine tumor of the
tail of the pancreas with regional lymph node and liver
metastases was established.

TREATMENT

The NMRCO board of the NMRCO board of doc-
tors recommended to carry out surgical treatment in-
cluding corporocaudal resection of the pancreas with
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splenectomy and atypical resection of the S1 and S7
segments of the liver.

As preoperative preparation, the patient was pre-
scribed lanreotide, which decreased CgA in the blood
serum from 500 to 34 nmol /1. After 1 month of taking
lanreotide, the surgery was performed. Laparotomy
visualized a tumor in the tail of the pancreas, growing
to the splenic hilum up to 1.5 cm in diameter (Fig. 2).
The tumor conglomerate included the splenic artery
and vein and was tightly adjacent to the left lateral
semicircle of the superior mesenteric and portal veins.
The splenic artery was tumor-free. Enlarged paraca-
val lymph nodes were identified. Mobilization of the
ligament of Treitz and transsection of the peritone-
um above the mesentery of the small intestine visua-
lized the superior mesenteric vein. It was dorsomedi-
al to the tumor. The surgery included corporocaudal
resection of the pancreas, splenectomy, resection of
the mesentery of the large intestine, perirenal fat, and
left adrenal gland. Atypical resection of the S1 and S7
segments of the liver was performed.

Fig. 2. Gross specimen of the tumor in the tail of the pancreas

In the postoperative period, the patient continued
to receive lanreotide, against the background of which
the progression of the disease was recorded 3 months
after the surgery: elective MRI showed a neoplasm
in the liver S7 segment, 12 x 11 x 10 mm in size
(Fig. 3).

The NMRCO board of doctors recommended to
carry out transarterial chemoembolization (TACE) of
the liver using lipiodol-cisplatin emulsion. Consider-
ing the progression of the metastatic process in the liv-
er, it was decided to add chemotherapy to the ongoing
treatment according to the GEMOX scheme.

The patient was included in the study of the genetic
profile of pancreatic NET by the method of massive-
ly parallel sequencing (next generation sequencing,

NGS). Sequencing of DNA extracted from the surgi-
cal biopsy of the tumor was performed on the [llumina
NextSeq 550 sequencer (Illumina Inc., USA) with an
average coverage of at least 100 X using the AmpliS-
eq ™ target panel for [llumina Comprehensive Cancer
Panel ® to study exon regions of 409 genes, mutations
in which are associated with oncopathology. Analy-
tical sensitivity for mutation detection was 5%. The
pathogenicity of the identified nucleotide substitutions
was assessed according to the recommendations of the
American College of Medical Genetics and Genom-
ics (ACMG) and Association of Molecular Pathology
(AMP )[8].

Fig. 3. MRI of the abdominal organs 3 months after the

corporoduodenal resection of the pancreas and atypical liver

resection with signs of the disease progression in the liver S7
segment

In the studied DNA sample, 1,041 variants of nu-
cleotide sequences were found, two of which, in the
MENI and TSC?2 genes, were identified as pathogen-
ic mutations with strong clinical significance accor-
ding to the ACMG and AMP classification (Fig. 5). A
frameshift mutation in the MENI gene at ¢.248delT
(p.Leu83ArgfsTer36) was described in the stu-
dies on pancreatic tumors [9, 10]. The detected vari-
ant was represented by a mosaic form (variant allele
frequency (VAF) was 12.6%). The mutation ¢.337-
1G>A (rs45517105), presented in the mosaic form
(VAF =7.6%) and associated with tuberous sclerosis,
was found at the 3° acceptor splice site of intron 4 of
the 7SC2 gene [11].

The identified pathogenic mutations were subse-
quently verified by direct Sanger sequencing. Their
presence in the tumor and their absence in the blood
leukocytes were confirmed. Thus, the diagnosis of
sporadic gastrinoma with ZES was confirmed. Cur-
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rently, the patient is under medical supervision with
no signs of disease progression.

CONCLUSION

The presented case of sporadic gastrinoma is of
high scientific value. The rarity of this type of neuro-
endocrine pancreatic tumor is combined here with its
high malignant and metastatic potential and develop-
ment of a complete clinical picture of ZES against the
background of a fairly young age of the patient. Early
development of gastrinoma is usually associated with
the presence of hereditary syndromes, the manifesta-
tions of which were absent in the patient. However,
using NGS and direct Sanger sequencing, sporadic
mutations in the MENI and TSC?2 genes with a strong
clinical significance were detected, typically associa-
ted with development of multiple endocrine neoplasia
type 1 (MENI) and tuberous sclerosis, respectively.
Obviously, the combination of two pathogenic muta-
tions predetermined high aggressiveness of the dis-
ease.

Emerging new methods of locoregional therapy
for hepatic metastases in NET, such as TACE, made
it possible to select a personalized treatment strategy
and exclude its aggressive impact on the entire liver
parenchyma. High efficiency of this method is proven
by the absence of disease progression in the described
patient within 16 months of follow-up after TACE.
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