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ABSTRACT

Primary neuroendocrine tumors are rare. They belong to a group of heterogeneous
neoplasms that express similar immunohistochemical markers. Carcinoid tumors
are the most common neuroendocrine neoplasms. Most of them arise in the
gastrointestinal and bronchopulmonary tract. Primary carcinoid tumors of the
ovary are rare entities that represent approximately 0.3% of all carcinoid tumors
and less than 0.1% of all ovarian neoplasms, with good prognosis and generally
limited to the ovarian parenchyma. These tumors arise from the ovarian stromal
neuroendocrine cell system, superficial epithelium, and teratomas. In most cases,
clinical manifestations are associated with the release of vasoactive substances that
cause symptoms such as skin redness, diarrhea, and bronchospasm. For diagnosis
it is necessary to use multimodal radiological images and biochemical analysis of
neuroendocrine tumor markers. First-line treatment is tumor resection whenever
possible. Prognosis is generally favorable, except in some cases with metastases. A
case of primary ovarian carcinoid tumor is presented.
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RESUMEN

Los tumores neuroendocrinos primarios del ovario son raros y consisten en un
grupo de neoplasias heterogéneas que expresan marcadores inmunohistoquimicos
similares. Los tumores carcinoides son las neoplasias neuroendocrinas mas
comunes, la mayoria surgen en el tracto gastrointestinal y broncopulmonar. Los
tumores carcinoides primarios del ovario son entidades raras que representan
aproximadamente 0,3% de todos los tumores carcinoides y menos del 0,1% de
todas las neoplasias ovaricas, con buen prondstico y generalmente limitados al
parénquima ovdrico. Estos tumores surgen del sistema de células neuroendocrinas
del estroma, epitelio superficial y teratomas ovaricos. Las manifestaciones clinicas,
en la mayoria de los casos, estan asociadas con liberacién de sustancias vasoactivas
que causan sintomas, como enrojecimiento cutaneo, diarrea y broncoespasmo. Para
realizar el diagndstico es necesario el uso de imagenes radiolégicas multimodales y
analisis bioquimicos de marcadores tumorales neuroendocrinos. El tratamiento de
primera linea es la reseccién del tumor siempre que sea posible. El prondstico es
generalmente favorable, excepto en algunos casos con metastasis. Se presenta un
caso de tumor carcinoide primario de ovario.

Palabras clave. Tumor carcinoide primario, Tumor neuroendocrino, Ovario,
Carcinoide.

INTRODUCCION

Neuroendocrine tumors are epithelial neoplasms with predominant
differentiation of neuroendocrine cells, of which carcinoid tumors com-
prise the main subtype. Primary ovarian carcinoid tumors are rare,
accounting for 0.3% of all carcinoid tumors and less than 0.1% of ma-
lignant ovarian tumors. They originate most frequently from the gas-
trointestinal and bronchopulmonary systems. Those appearing in the
ovary may be primary or metastatic®.

Most ovarian primary carcinoid tumors are unilateral and classified into four
types: insular (the most common), trabecular, mucinous, and mixed®. Neu-
roendocrine tumors release a large amount of serotonin into the systemic
circulation and cause manifestations of carcinoid syndrome in the absence
of metastasis®. Its rarity within the genital tract may lead to late diagnosis
unless patient's systemic symptoms are recognized for being related to pel-
vic pathology. Other types are generally not associated with the carcinoid
syndrome. A case of a primary ovarian carcinoid tumor is presented.
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CLINICAL CASE

A 60-year-old female patient consulted because
of exertional dyspnea after walking a few me-
ters, lower limb edema and abdominal pain,
which progressively increased in the previous
six months, accompanied by abrupt facial red-
ness that progressively worsened (around 15 ep-
isodes per day), and later diarrhea (four to five
episodes per day), anorexia, night sweats, and
abdominal distention, for the past five years.
She reported a history of chronic arterial hyper-
tension treated with calcium channel blockers.
She denied chest pain, palpitations, paroxysmal
nocturnal dyspnea, and other significant medi-
cal, surgical, or family history.

On physical examination, temperature was
37.7°C, heart rate 100 beats per minute, respi-
ratory rate 16 breaths per minute, and blood
pressure 145/95 mmHg. Heart sounds were
rhythmic and without murmurs, and vesicular
murmur was audible in both lung fields, with no
aggregates. The abdomen was globose, with ev-
idence of hepatomegaly, changing dullness, and
a positive wave sign, with a palpable, hard and
irregular tumor in the suprapubic area.

Electrocardiogram revealed sinus rhythm with
an incomplete right bundle branch block, and
plain chest X-ray showed mild cardiomegaly
without signs of pericardial calcifications, with
lung fields clear. Abdominopelvic ultrasound re-
vealed the presence of a tumor in the right ovary
measuring 11 x 8 x 6 centimeters with dominant
peripheral vascularization, arterial and venous
waves. Magnetic resonance images revealed a
solid-cystic pelvic tumor of approximately 12
centimeters, apparently arising from the right
ovary, with a scant amount of free fluid in ab-
dominal cavity (Figure 1). No intestinal, liver, or
bladder lesions were observed. The upper and
lower endoscopy did not show evidence of gas-
trointestinal pathologies and chest tomography
did not show tumors.

In view of the possibility of a neuroendocrine
tumor, the following tests were ordered: urinary
5-hydroxyindolecentic acid (5-HIAA) 65 mg / 24
hours (normal value (NV) 2 to 6 mg / 24 hours),
serotonin 1 318 mcg / L (NV 80-400 mcg /L) and
chromogranin A 1 130 mcg / L (NV 27 to 94 mcg
/ L). Gastrin, vasoactive intestinal peptide, glu-
cagon, and calcitonin values were within normal
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F1GURE 1. MAGNETIC RESONANCE IMAGE OF PELVIC MASS.

limits. Hematology, renal function, electrolytes,
coagulation profile, liver function, and tumor
marker values alpha-fetoprotein, human chori-
onic gonadotropin, carcinoembryonic antigen,
and CA-125 were all within normal limits.

Positron emission tomography showed a pelvic
tumor with moderate to intense uptake of galli-
um-labeled octreotide, with no evidence of met-
astatic intestinal disease, suggesting the possi-
bility of a primary ovarian carcinoid tumor.

Patient underwent laparotomy while being
treated with octreotide (50 mcg/ h 24 hours be-
fore surgery). An ovoid, solid, multinodular, and
irregular tumor of approximately 12 centimeters
originating from the right ovary, firmly adhered
to the cul-de-sac, without apparent infiltration
to adjacent structures was found. A frozen bi-
opsy of tumor was performed, and squamous
epithelium, mature respiratory epithelium and
bone, cartilage, smooth muscle, adipose, and
brain tissue (glial and choroidal tissue) were ob-
served.

Given the findings, a total hysterectomy plus
bilateral oophorosalpingectomy, peritoneal
lavage, omentectomy, pelvic and para-aortic
lymphadenectomy were performed. There were
no complications during surgery and she was
discharged on day four. Chromogranin A (17 mcg
/L)and urinary 5-HIAA (2.8 mg/ 24 hours) values
were within normal limits six weeks after sur-
gery. Symptoms also disappeared. Patient did
not return for postoperative follow-up.
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FIGURE 2. POSITRON EMISSION TOMOGRAPHY IMAGE SHOWING PELVIC TUMOR WITH MODERATE TO INTENSE GALLIUM-LABELED OCTREOTIDE UPTAKE.

Macroscopic study showed a solid, smooth-sur-
faced, congestive tumor measuring 9 x 6 x 5 cen-
timeters confined to the right ovary, with intact
capsule and weighing 152 grams (Figure 3). On
section, a grayish, nodular area was observed,
with no evidence of cystic changes. Microscopic
evaluation showed uniform polygonal cells with
eosinophilic granular cytoplasm and regular nu-
clei with little mitotic activity, arranged in solid
sheets with a trabecular and insular pattern.
These patterns were lined with layers of cells
with central, homogeneous, and round nuclei
with small nucleoli without mitosis or atypia (Fig-
ure 4). The amount of cytoplasm in the cells was
large and strongly acidophilic. Immunostaining

F1GURE 3. CROSS-SECTION OF OVARIAN CARCINOID TUMOR.

showed strong positivity for CK19 along with dif-
fuse immunostaining for CD56 and localized im-
munopositivity for CK7, NSE, CDX2, and synapto-
physin and negative for CK20, CEA, CA125, TTF-1,
HNF1 beta, and MiB with Ki67 dispersed in less
than 1% in the minor individual cell staining. Ul-
trastructural study of the cells revealed numer-
ous intracytoplasmic neurosecretory granules.
Final diagnosis was primary ovarian neuroendo-
crine carcinoid tumor.

DiscussioN

Carcinoid tumors are well-differentiated neu-
roendocrine tumors that arise from enteroch-
romaffin cells and secrete serotonin and other
vasoactive substances. Most carcinoid tumors
are found in the gastrointestinal tract (55%) and
bronchopulmonary region (30%). The small in-
testine is the most common site (45%), followed
by the rectum (20%), appendix (17%), colon (11%),
and stomach (7%). Primary ovarian tumors are
even rarer, accounting to less than 0.1% of ovari-
an malignancies and 1% of all carcinoid tumors®.

Most carcinoid tumors are relatively slow-grow-
ing, but they often metastasize and some can
behave aggressively. Approximately 19% of car-
cinoid tumors present with metastatic disease;
the most common site is the liver, regardless of
its primary origin. Even with significant hepato-
megaly caused by infiltration of the liver paren-
chyma due to metastatic lesions, liver biochem-
istry may be within normal limits®. Ovarian
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involvement can be primary or metastatic na-
ture. Primary ovarian carcinoid tumors are gen-
erally unilateral and are composed of epithelial
elements of gastrointestinal or respiratory or-
igin. They often arise within a cystic teratoma
or dermoid tumor, and up to 60% coexist with
these tumors®.

Primary ovarian carcinoid tumors are accidental-
ly discovered in most women by ultrasound im-
aging!”). Patients rarely present with abdominal
pain, constipation, hirsutism, or a pelvic mass.
Clinical entity is probably multifactorial and
mediated by vasoactive hormones, such as se-
rotonin, tachykinins, kallikrein, and prostaglan-
dins. All these substances are metabolized and
inactivated by hepatic monoamine oxidases.
However, in some cases, presence of liver me-
tastases is not required for the development of
the syndrome, since these substances can reach
systemic circulation directly when the primary
tumor is in the lung or the ovary. In the latter
case, vasoactive substances reach the systemic
circulation through the inferior vena cava (right
ovary) or renal vein (left ovary)®.

Diagnosis of carcinoid tumors requires multiple
imaging modalities and biochemical tests if there
are symptoms of carcinoid syndrome. Comput-
ed tomography (76% sensitivity, 96% specificity)
and ultrasound (93% sensitivity, 95% specificity)
are useful for locating the tumor, although they
cannot identify whether the lesion is carcinoid®.
Functionalimaging or photon emission tomogra-
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phy can confirm diagnosis, identify metastases,
and stage of disease. This requires administra-
tion of radiolabeled octreotide, a synthetic ana-
log of somatostatin that is absorbed by carcinoid
tumors. These tests have a sensitivity of 94%"9.

Those with symptoms suggestive of carcinoid
syndrome may have elevated 24-hour urine
5-HIAA (the main breakdown product of sero-
tonin) as a screening test. Elevated urinary con-
centrations confirm presence of the syndrome
and guide the use of imaging to locate and stage
the tumor. Chromogranin A can also be used as
a marker, but its specificity is lower because it is
also secreted by pheochromocytomas®?.

Carcinoid tumors are characterized by growth
patterns that suggest neuroendocrine differen-
tiation, including organoid, insular, trabecular,
palisade, ribbon, and rosette arrangements.
Individual tumor cells have uniform cytologic
features with moderate, finely granular eosin-
ophilic cytoplasm and nuclei with a finely gran-
ular chromatic pattern. Histological criteria to
discriminate between typical and atypical ovari-
an carcinoid tumors have not been established.
Since ovarian carcinoid incidence is very low,
with no cases of aggressive histological char-
acteristics reported, there was no prior need to
establish criteria for atypical carcinoid tumor of
the ovary™. Primary ovarian carcinoid tumors
composed of more than one pattern may be
classified as primary mixed carcinoid tumors, re-
gardless of the predominant pattern?. Trabec-
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ular carcinoid tumors neurosecretory granules
are round to oval and show slight variations in
size, thus differing from marked variations seen
in insular carcinoid tumors. Immunocytochem-
ical analyses of trabecular carcinoid tumors
show a much broader range of neurohormonal
polypeptides compared to those in insular carci-
noid tumors.

Primary ovarian carcinoid tumors must be dif-
ferentiated from metastatic carcinoid tumors
or cord-like pattern Sertoli-Leydig cell tumors.
Metastatic carcinoid tumors are bilateral, with
peritoneal metastases and poor prognoses;
presence of teratomatous elements help to ex-
clude a metastatic lesion™. The most common
subtypes that metastasize to the ovary are in-
sular and trabecular?”. Sertoli-Leydig cell tumor
shows similar cordon patterns and, unlike tra-
becular carcinoids, has inhibin-positive tubular
formations and absence of neurosecretory gran-
ules.

Therapeutic options are complex. Treatment
with somatostatin analogs accompanied or not
by tumor reduction-resection may improve
symptoms and the negative hemodynamic
changes on cardiac function®. Somatostatin
analogs inhibit the release of biogenic amines
and peptides, including serotonin, and relieve
symptoms. Surgery is the standard treatment
for resectable tumors, although it is not often
possible in patients with metastatic disease.
Cytoreductive surgery and chemotherapy are
often necessary to prolong survival. Octreotide
is useful in patients with symptoms of carcinoid
syndrome to relieve symptoms and prevent pro-
gression of heart disease. Perioperative treat-
ment should include intravenous infusion with
octreotide to reduce the risk of carcinoid crisis.
Antihistamines and corticosteroids may be help-
ful in controlling flushing and bronchospasm.
There is no evidence to support the use of ad-
juvant treatments (hormones, chemotherapy, or
radiation)®,

Prognosis is excellent for stage | ovarian carci-
noid tumors with 5-year survival rate of 90%.
Metastatic carcinoid tumors (most commonly
of small intestine) tend to be bilateral, insular
type, with tumor deposits in both ovaries. In
this group of patients, prognosis is poor since
survival rate is less than 50% at five years. The
3-year mortality rate for patients with carcinoid

syndrome and heart disease is 31%, while those
without heart disease have approximately twice
the survival rate.

In conclusion, primary ovarian carcinoid tumor
is a very rare neuroendocrine neoplasm, which
should be considered in patients with carcinoid
syndrome symptoms with location other than
the gastrointestinal tract or lungs. Patients with
these ovarian tumors and systemic symptoms
must be evaluated for endocrinological-cardiac
status and undergo early surgery, to avoid pro-
gression to cardiac syndrome. Symptoms should
be considered to facilitate early diagnosis and
treatment of this curable malignancy, with excel-
lent survival rates.
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