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RESUMEN

Introduccion. Los tumores neuroendocrinos gastrointestinales son neoplasias que
se derivan de células neuroendocrinas y pueden formarse en todo el sistema gas-
trointestinal. El 3% de los pacientes con este tipo de tumores desarrollan sindrome
carcinoide, caracterizado por diarrea, enrojecimiento cutaneo, sibilancias o sintomas
similares al asma y lesiones cutaneas similares a las de la pelagra con hiperqueratosis
y pigmentacion. Por su parte, los tumores del estroma gastrointestinal (GIST) son los
tumores mesenquimales mas frecuentes en el tracto digestivo, siendo el duodeno la
ubicacién mas rara (4-5% de los GIST).

Presentacion del caso. Mujer de 58 afios que en agosto del 2020 consult6 al servicio
de urgencias del Hospital Dr. Hernan Henriquez Aravena de Temuco (Chile) por sin-
tomatologia sugerente de sindrome carcinoide. Se realizé tomografia computarizada
de abdomen y pelvis con contraste que mostrd lesion sélida hipervascular, hipodensa
y probablemente necrdtica ubicada en la segunda porcion del duodeno. Dados los
hallazgos, se practicé una duodenopancreatectomia con reconstruccion mediante
pancreatoyeyunoanastomosis con técnica de Blumgart en la cual no se presentaron
complicaciones y se evidenci6 pancreas blando y conducto pancreatico principal fino.
Los analisis histopatolégico e inmunohistoquimico fueron compatibles con GIST.
Conclusion. Se presenta el caso de una paciente con sintomas clinicos y hallazgos en
imagenes diagnosticas sugerentes de tumor neuroendocrino del pancreas, en quien
se confirmo GIST localizado en el duodeno mediante biopsia. Este tipo de tumores
pueden confundirse con tumores neuroendocrinos debido a la expresion de receptores
de somatostatina, por lo cual es indispensable hacer un diagnéstico correcto.

ABSTRACT

Introduction: Gastrointestinal neuroendocrine tumors are neoplasms derived
from neuroendocrine cells that can form throughout the gastrointestinal system.
Around 3% of patients with this type of tumor develop carcinoid syndrome, which
is characterized by diarrhea, flushed skin, wheezing/asthma-like symptoms,

and pellagra-like skin lesions with hyperkeratosis and pigmentation. Regarding
gastrointestinal stromal tumors (GIST), they are the most common mesenchymal
tumors in the digestive tract, with duodenal tumors being the rarest subtype
(4-5% of all GIST).

Case presentation: A 58-year-old female patient presented to the emergency depart-
ment of the Hospital Dr. Hernan Henriquez Aravena of Temuco (Chile) in August 2020
due to symptoms suggestive of carcinoid syndrome. A contrast computed tomography
of the abdomen and pelvis showed a hypervascular, hypodense and probably necrotic
lesion located in the second portion of the duodenum. Given the findings, a pancre-
aticoduodenectomy with reconstruction was performed by pancreaticojejunostomy
with Blumgart’s technique in which there were no complications, highlighting a soft
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pancreas and a thin pancreatic duct, with favorable follow-up. Histopathological and
immunohistochemical analyzes were compatible with a duodenal GIST.

Conclusion: This is the case of a patient with clinical symptoms and diagnostic
imaging findings suggestive of neuroendocrine tumor of the pancreas, in whom
GIST located in the duodenum was confirmed by biopsy. This type of tumors can be
mistaken for neuroendocrine tumors due to the expression of somatostatin receptors,
so it is essential to make a correct diagnosis.

INTRODUCTION

Gastrointestinal neuroendocrine tumors (GI-NETSs) are rare neoplasms that can
form throughout the gastrointestinal system and are derived from neuroendocrine
cells (1). These tumors can be classified either as non-functioning, because they
do not generate symptoms related to the secretion of a certain hormone, or as
functioning, because they cause symptoms associated with the release of peptides
and hormones, which, also, can cause carcinoid syndrome (2).

Carcinoid syndrome develops in 3% of patients with neuroendocrine tumors in
the duodenum (3), which, according to Ito et al. (4), is characterized by diarrhea (78%),
flushed skin (78%), wheezing or asthma-like symptoms (12%), and pellagra-
like skin lesions with hyperkeratosis and pigmentation (1%). A potential treatment
to treat these symptoms is the administration of somatostatin analogues, and
subcutaneous administration of octreotide prior to the procedure is recommended
for patients who are candidates for surgery to reduce the incidence of carcinoid
crisis (2).

Somatostatin receptors (SSTR) are present in 90% of carcinoid tumors, which
can be of five different subtypes: SSTR1, SSTR2, SSTR3, SSTR4, and SSTR5. SSTR2
is predominant in neuroendocrine tumors and somatostatin analogs used in
therapy predominantly bind to this subtype (5).

Regarding gastrointestinal stromal tumors (GIST), it has been described that
they are the most frequent mesenchymal tumors in the digestive tract and that
duodenal GIST is the rarest subtype, representing only 4-5% of all GIST, but up to
21% of all tumors resected (6). Although most GIST do not cause symptoms, when
symptoms occur they can be highly variable, the most frequent being gastrointes-
tinal bleeding and abdominal pain (7,8).

CASE PRESENTATION

A 58-year-old female with a history of arterial hypertension (AHT), hypothyroidism
and untreated bronchial asthma was admitted to the emergency room of the Hospital
Dr. Hernan Henriquez Aravena in Temuco (Chile) in August 2020 due to abdominal
pain, persistent diarrhea lasting one month, and vomiting. The patient indicated that
she had undergone a cesarean section in 1991 and an open cholecystectomy in 2006.
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Upon physical examination on admission the patient was hypertensive
(166/96 mmHg), tachycardic (112 bpm), with signs of mild dehydration, diffuse
abdominal pain on palpation, and no signs of peritoneal irritation. On the same day of
admission, a contrast-enhanced computed tomography (CT) scan of the abdomen and
pelvis showed a round, hypodense mass of irregular edges measuring 34x35x32mm
on the anterior aspect of the second portion of the duodenum, which had features
suggestive of GI-NET. No secondary lymphatic implants or signs of distant metastasis
were observed in this CT scan (Figure 1). The patient was discharged with a diagnosis
of duodenal tumor and with a suspicion of neuroendocrine tumor, for which comple-
mentary studies were requested. Outpatient follow-up was performed by the internal
medicine and surgery services.

Figure 1. Computed tomography of the abdomen and pelvis. A) axial plane);

B) coronal plane). The blue arrows show a parietal heterogeneous hypervascular nodule
attached to the second and third portion of the duodenum, which is non-obstructive and
causes no vascular involvement.

Source: Images obfained while conducting the study.

The patient was monitored on an outpatient basis by the endocrinology and gas-
troenterology services and 30 days after discharge an upper gastrointestinal endoscopy
was performed, which showed a subepithelial lesion adjacent to the ampulla of Vater.
During this procedure, a biopsy was performed, revealing duodenal mucosa with
reactive inflammatory changes without villous flattening or evidence of malignancy
(Figure 2). Simultaneously, a colonoscopy was performed and the result was normal.

Figure 2. Upper endoscopy showing a 15mm submucosal lesion in the second portion
of the duodenum adjacent to the ampulla of Vater.
Source: Image obtained while conducting the study.
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Furthermore, 60 days after the initial visit, a positron emission tomography/
computed tomography with Ga 68 DOTATATE (68Ga-DOTATOC PET/CT) was per-
formed in which the following findings were reported: hypervascular, hypodense,
exophytic and probably necrotic solid lesion measuring 3x7x3.7cm in the second
portion of the duodenum with a maximum standardized uptake value (SUVmax)
of 8.66 and no signs of distant metastasis (Figure 3).

Figure 3. Positron emission fomography/computed tomography with Ga 68
DOTATATE. A) axial plane; B) coronal plane. Blue arrows show a heterogeneous,
hypervascular, hypodense and probably necrotic solid nodule attached to the second
and third portion of the duodenum with maximum standardized uptake value of 8.66.

Source: Image obtained while conducting the study.

Subsequently, 5 months after the initial visit, the patient was readmitted to
the emergency department of the same institution due to suspicion of carcinoid
syndrome after presenting recurrent episodes of sweating, palpitations, hyper-
tension, tachycardia, chest pain, flushing (+), and persistent diarrhea of up to
5 episodes per day. A glycosylated hemoglobin (HbA1C) test was performed and
the result was found to be within normal parameters (5.6%). The woman was
admitted to the hospital and treated by the endocrinology service, which indicated
the initiation of empirical treatment with somatostatin analogues (sandostatin
LAR 20mg orally every 28 days). Concurrently, her case was evaluated during a
medical board by the biliopancreatic surgery team, which decided to perform a
cephalic pancreaticoduodenectomy.

In August 2021, a pancreaticoduodenectomy with reconstruction by means of
pancreatojejunostomy with Blumgart’s technique was performed, with no com-
plications and in which a soft pancreas and a thin pancreatic duct were evidenced.
The patient developed a pancreatic fistula type B, for which she required percu-
taneous drainage, total parenteral nutrition, and management with octreotide
(0.1mg subcutaneous every 8 hours) for 10 days. She was discharged from hospital
28 days after surgery.

The final biopsy report of the surgical specimen (Figure 4) reported the following
findings: morphological and immunohistochemical alterations compatible with




CASE REPORTS VOL. 10 NO. 1

spindle cell GIST located in the duodenum (Figure 5), grade 1, with negative margins
and a mitotic index <1/50 high power fields (HPF), which presented a low risk of
malignancy according to the modified National Institutes of Health (NIH) classifica-
tion (Table 1).

Figure 4. Macroscopy of surgical specimen obtained during pancreaticoduodenectomy.
A nodular lesion is observed under the duodenal mucosa located 2cm from the maijor
axis, écm from the proximal edge, 15.5cm from the distal edge, and 0.7cm from the
ampulla of Vater.

Source: Image obtained while conducting the study.

Figure 5. Microscopy and immunohistochemistry of surgical specimen obtained
during pancreaticoduodenectomy. A) spindle cell stromal neoplasm consisting of
cells with elongated nuclei and eosinophilic cytoplasm (hematoxylin-eosin stain,
100x); B) DOG1: diffuse and intense immunoreactivity (cytoplasmic staining
pattern, 100x); C. CD117: diffuse and intense immunoreactivity (100x cytoplasmic
staining pattern).

Source: Image obtained while conducting the study.




DUODENAL GASTROINTESTINAL STROMAL TUMOR AND CARCINOID SYNDROME

Table 1. Modified National Institutes of Health classification for gastrointestinal stromal
tumors.

Risk Tumor size (cm) Mlton? F"“?‘t (by high Tumor location
magnification fields)
Intermediate

Source: Elaborated based on Agaimy (9).

The patient, who had no symptoms or complications during the postoperative
period, was followed up for 1 year by the biliopancreatic surgery and endocri-
nology services and was found to be in good general condition during follow-up
examinations.

DISCUSSION

Duodenal GIST is a rare neoplasm with a highly variable clinical presentation related
to its origin, growth rate, and size (7). This tumor may be asymptomatic or involve
symptoms such as upper gastrointestinal bleeding and abdominal pain (6-8). Its
diagnosis is difficult since the imaging studies currently available only allow for
suspicion, while confirmation is achieved histologically, with endosonography and
biopsy being the gold standard tests (10).

In this report, the patient initially sought medical assistance for abdominal
pain, persistent diarrhea and vomiting, symptoms that are nonspecific. On her
second admission, she presented symptoms consistent with carcinoid syndrome
(sweating, palpitations, hypertension, tachycardia, precordial pain, flushed skin,
and persistent diarrhea). These symptoms were added to the Ga 68-DOTATATE
PET/CT scan findings and, as a result, the initial diagnostic hypothesis of GI-NET
was confirmed. At this point, it should be noted that, among GI-NETs, 90% of
carcinoid tumors involve the presence of SSTRs.

SSTRs belong to the G protein-coupled receptor (GPCR) superfamily. Soma-
tostatin is expressed in two biologically active forms: somatostatin 14, which is the
molecular form originally identified in the hypothalamus, and somatostatin 28,
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which was subsequently isolated and characterized. Both somatostatin 14 and 28 are
widely distributed throughout the body; however, the presence and abundance of
their expression depend on the tissue where they are located. Thus, the 14-amino acid
peptide is produced up to 4 times more in the hypothalamus, whereas somatostatin
28 is produced in the intestine; somatostatin 14 is the only one found in other
tissues such as the stomach, the retina, or the pancreatic islets (11).

As mentioned above, there are 5 SSTR subtypes (SSTR1, SSTR2, SSTR3, SSTR4,
and SSTR5), which have been identified via autoradiographic studies in a large
number of organs, including the brain, pituitary gland, pancreas, gastrointestinal
tract, and placenta. It has also been established that SSTR1, SSTR2 and SSTR5
receptors, and probably SSTR3, are found in the pituitary gland of a healthy subject.
The SSTR2 receptor is the main mediator in growth hormone secretion inhibition.

It is worth mentioning that somatostatin is distributed in most, but not all
organs (nervous system, intestine, pancreas, salivary glands, urinary excretory
system, etc.) (5).

In a study performed on 478 GIST samples to evaluate the expression levels and
prognostic values of SSTRs in GIST patients, Zhao et al. (12) demonstrated a high
positive expression of SSTR1 (81.9%) and SSTR2 (87.6%) and a low expression of
SSTR3 (56.1%) and SSTR5 (47.2%) in this type of tumors. This opens up a new line
of research and a possible therapeutic target that offers new possibilities for the
management of these tumors.

On the other hand, the Ga 68-DOTATATE PET/CT test has emerged as a highly
sensitive hybrid SSTR imaging modality for neuroendocrine tumors, as well as
for imaging and characterizing other tumors with high expression of SSTR, such
as paragangliomas and specific mesenchymal tumors (13). This test has a high
affinity for the SSTR2 receptor, but no affinity for the SSTR3 and SSTR5 receptors.
There are several studies that have shown that the SSTR2 receptor is the subtype
most frequently expressed in primary and metastatic GI-NETs (14-16).

Imaging studies with somatostatin analogs are extremely useful for iden-
tifying primary tumors and for staging disease, especially GI-NETs of the small
bowel. In addition, according to Olivia-Gonzales et al. (17) there are reports of
sensitivity ranging from 80% to almost 100%. These tests also facilitate decision
making regarding the course of medical treatment (18).

In the case described, the anatomic pathology report of the biopsy
specimen obtained during the pancreatoduodenectomy showed morphologic
and immunohistochemical alterations compatible with a GIST located in the
duodenum, which ruled out the initial diagnosis of GI-NET.

In general, GISTs affect patients over 50 years of age and are discovered
incidentally (19); however, in most cases the diagnosis is made histologically,
being, therefore, endosonography and post-surgical biopsy the main methods of
diagnostic confirmation, as was the case of the patient reported. In her case, there
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was no preoperative suspicion of GIST, but it was thought to be a functioning
neuroendocrine tumor, and for this reason endosonography was not performed
prior to surgery.

In the reviewed literature, no reports were found of an atypical clinical
presentation such as that of the patient in the present case. However, one
publication supported the use of Ga 68-DOTATATE PET/CT scan in cases of GIST
for diagnostic, therapeutic, and follow-up purposes (20).

Due to the lack of early clinical manifestations, duodenal GISTs are usually
diagnosed when they have reached a size that is large enough to cause symptoms
related to the effect of the mass or gastrointestinal bleeding. Most publications
on duodenal GISTSs are case reports or series, and there are no studies that relate
GISTs expressing SSTR to the symptomatology of the patients. Therefore, the
clinical manifestations, radiological diagnosis, surgical treatment and prognostic
factors are still not clearly established and generate controversy (21).

As for histology, the modified NIH classification (9) categorizes GISTs into four
categories depending on the risk of malignancy (very low risk, low risk, intermediate
risk, and high risk) taking into account their location or rupture, mitotic count, and
size (Table 1). In the present case, the biopsy revealed a 4cm duodenal tumor with a
mitotic count <1/50 HPF, which was classified as low risk (22).

CONCLUSION

This is a case report of a patient with clinical symptoms and diagnostic imaging
findings suggestive of neuroendocrine tumor of the pancreas, but in whom the result
of the biopsy performed on the surgical specimen collected confirmed a GIST tumor
located in the duodenum. This type of tumors can be mistaken for neuroendocrine
tumors due to the expression of SSTR, so it is essential to make a correct diagnosis.
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