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Abstract

cases (1 and 5).

lesion turned active when recurrence happened.

syndrome is present.

Background: Carcinoids at atypical sites are rare and mostly asymptomatic. In the majority, they show normal
levels of serotonin and its metabolites in plasma and urine, resulting in a relatively late diagnosis and hence
guarded prognosis. The relatively large size and repeated local recurrences are features of carcinoids at atypical
locations and may direct the attention to its possible existence.

Patients and methods: A report of six cases of carcinoid tumors in the breast, abdominal paravertebral region,
duodenum, ovary, and stomach is given. Blood serotonin, plasma, and urine 5-hydroxyindole acetic acid were
determined for cases suspected to have carcinoid syndrome. Those presented with a mass were radiologically
studied by CT or MRI, and if a biopsy was taken (or the mass removed), keratin, CEA, and chromogranin for
argentaffin reaction were studied. Follow-up was for 15 months, and a second surgery was done for the two

Results: Except for case 4, all patients were females. The symptoms and clinical findings in the six cases were
vague and did not raise the possibility of a carcinoid. Repeated local recurrence was the clue for the diagnosis.
The enrolled six cases had no common features that may point or suggest the presence of neither carcinoid
tumor nor syndrome. Also, there was no relation between the site and size of the tumor and the detection
of the manifestations of carcinoid syndrome. Additionally, in one case (case 1), the originally non-functioning

Conclusion: Carcinoid tumors at atypical sites are low-grade malignant neoplasms with a good long-term
prognosis if correctly managed. Routine aggressive resection or even debulking is the treatment of choice
whenever possible, even in recurrent cases. The survival of patients depends basically on the tumor size and/or
the presence of distant metastases. Treatment by somatostatin analogy is usually mandatory if carcinoid
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Introduction

Rare (0.15%) (Robertson et al. 2006), slowly growing
with a high potential for local recurrences and metas-
tasis, carcinoid tumors are of neuroendocrine origin
(NETs). They are derived from primitive stem cells deep
in the mucosa of the gut wall, lungs, mediastinum,
thymus or liver, and even ovaries, kidneys, and Michel’s
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diverticulum (Broaddus et al. 2003). These cells are es-
sential for the development of organs and the complex
regulation of tissues (Guadagno et al. 2016). This may
explain the diversity of symptoms and the different types
of clinical presentations. Some of them present with
distant metastases (22%), half of which have unknown pri-
maries and produce a significant amount of beta-catenin,
which enables tumor cell adhesion (Greenblatt et al.
2007). Also, they may be associated with carcinoid
syndrome particularly if situated in the distal midgut in
adults (Hlatky et al. 2004; Volpe et al. 2000). This
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occurs if the tumor cells secrete various vasoactive pep-
tide hormones like 5-hydroxytryptamine (5-HT),
kinins, substance P (SP), prostaglandins, and others.
They may be argentaffin negative or positive. The
etiology of carcinoid tumors is not known, but genetic
abnormalities are suspected. Reported chromosomal
abnormalities include changes in chromosomes, such
as loss of heterogeneity, and numerical imbalances
(Dreijerink et al. 2000; Hemminki and Li 2001). Tumor
appearance takes an age-specific incidence with two peaks
at 15-25 and 65-75 years. The overall 5-year survival rate
for all carcinoid tumors—regardless of site or stage—
ranges from 70 to 80%. Survival has improved over the
last decades due to the introduction of treatment by
octreotide (Sandostatin) particularly in metastatic disease
(Modlin et al. 2003). Histologically, they have five patterns:
solid, trabecular, glandular, tubular, poorly differentiated,
or mixed. Immunohistochemically, these tumors have a
strong positive reaction to keratin and other neuroendo-
crine markers. These include chromogranin, and synapto-
physin (Rindi et al. 2006). A common finding is elastosis
and fibrosis that surround the nests of the tumor cells and
result in matting of the involved tissues and lymph nodes.
They also have at least five somatostatin receptors
frequently used for diagnosing the disease by octreotide-
receptor scintigraphy and also in its treatment. Tumors
have occurred in association with other familial or genetic
disorders, such as multiple endocrine neoplasia typel
(MEN1) and Peutz-Jeghers syndrome (Igaz 2009). The
sites most often affected by carcinoid tumors are the
gastrointestinal tract (65%) followed by the bronchopul-
monary tract (25%), but in about 10% of cases, the primary
tumor site remains unknown. A substantial number of
carcinoid tumors originate in less common anatomical
sites and can range from indolent, unrecognized entities
to highly active, metastatic secretory tumors. Their
presentation within unfamiliar locations often results in
clinical confusion. Examples are those of the esophagus,
pancreas, liver, biliary tract, gallbladder, and Meckel’s
diverticulum, as well as within the pelvic and otolaryngeal
organs and in the breast. Organ distribution of carcinoid
cases exhibited the most frequent site to be the respiratory
system (19.8%), followed by the rectum (15.0%), jeju-
noileum (12.0%), stomach (11.4%), appendix (9.6%),
and duodenum (8.3%). An extremely small number of
cases (less than 0.7%) were found in the middle ear,
testicle, kidney, and several other organs. The highest
rate of metastases was noted in the ileocecum (75.3%),
followed by the jejunoileum (65.2%), pancreas (64.2%),
and finally the larynx (61.4%) (Soga 2003).

Patients and methods
Six cases (five females and one male) were enrolled in
the study from February 2016 to January 2017. The
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youngest was 33 and the oldest was 61 years. Routine la-
boratory investigations were done to the six patients; in
addition, whole blood serotonin together with plasma
and urine 5-hydroxyindole acetic acid was made for the
cases suspected to have carcinoid syndrome (Kulke and
Mayer 1999). Those presented with a mass were radio-
logically studied by CT or MRI, and if a biopsy was
taken, keratin, CEA, and chromogranin for argentaffin
reaction were studied. The same was applied to any
removed masses, primary or revisional. Follow-up was
for 15months, and when recurrence took place, all
investigations were repeated. Re-surgery was done for
the two cases (1 and 5).

Results
a. Availability of data and materials

Data supporting the present findings can be found in
the surgical patients’ archives at the Cairo University
Hospitals. Both authors have no limitations in sharing
data with others.

b. Case introduction

The six cases studied have no common features that
may point to or suggest the presence or absence of a
carcinoid tumor or its syndrome. Except case 4, all
patients were females. Also, there was no relation
between the site and size of the tumor and the detec-
tion of the manifestations of carcinoid syndrome.
Additionally, in one case (case 1), the originally non-func-
tioning lesion turned active when recurrence happens.

c. Case details (Table 1)

1. Case 1: A female, 35 years old, presented with a
mass in the upper outer quadrant of her left breast
(Fig. 1). The mass was excised and pathologically
proved to be a carcinoma with endocrine
differentiation. Breast conservation surgery was
performed followed by both radio and
chemotherapy. Two months later, unfortunately, the
mass recurred at the same site, implicating the
previous scar and necessitating aggressive local
resection, and was proved to be a malignant
carcinoid

2. Case 2: A female, 66 years old, presented because of
weight loss, attacks of fainting, and melena.
Gastroscopy revealed a 2 x 1-cm malignant-looking
ulcer on the lesser curve; a biopsy was taken and
chromogranin staining proved its carcinoid nature.
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Table 1 Six carcinoid tumor cases at atypical sites. Clinicopathological characteristics, management, and outcome
[tem/site Breast Stomach L. Paravertebral L. Paravertebral (Sudanese)  Duodenal Ovarian
Case no. 1 2 3 4 5 6
Age (years) 35 66 44 61 45 33
Tumor size (cm) 4 2 10x8 Oblong 16 x 3 12 18
Histologic Insular Trabecular Trabecular Trabecular Mucinous Trabecular
subtype
Surgical CBS W. Total excision Debulking Fistula repair RH. colectomy  Ovariectomy
treatment Gastrectomy
Adjuvant Radiotherapy Chemotherapy  Radiotherapy Radiotherapy Chemotherapy -
treatment chemotherapy chemotherapy
Outcome Recurrence (2 M)  Favorable Recurrence Patient did not show Died (3 months) Favorable
Re-excision Sixth rib fracture
Favorable C. Syndrome
Follow-up 6 11 11 1 3 6
(months)

CBS conservative breast surgery, L left, C carcinoid

Open wedge excision was done. She received
chemotherapy and did not develop carcinoid symp-
toms up to 11 months.

3. Case 3: A female, 44 years old, presented with left
sided abdominal pain and diarrhea. CT revealed a
paravertebral mass close to the left suprarenal
gland. At the operation, an 8 x 10-cm bosselated
mass was found separate from the gland and related
to the left paraaortic region. It was totally removed
and histologically was paraganglionoma. Three
months later, the patient developed recurrent severe
diarrhea with face flushing and asthma-like attacks.
X-ray showed a fracture involving the left sixth rib.

Fig. 1 Case 1, recurrent left breast carcinoid: a young lady with a
mass in the upper outer quadrant of left breast pathologically
diagnosed as carcinoma with endocrine differentiation and treated
by surgery and adjuvant chemoradiotherapy. The mass recurred at
the same site implicating the previous scar necessitating aggressive
local resection. It proved to be a malignant carcinoid

Abdominal MRI revealed local recurrence at the
site of the previous surgery. The involved segment
of the rib was excised and proved to be a metastasis
from a primary carcinoid tumor. Elevated 5-HIAA
in urine (threefold the normal) confirmed the pres-
ence of carcinoid syndrome (Kulke and Mayer
1999). The recurrent mass was re-excised, and San-
dostatin analog was given. Her symptoms
disappeared.

Case 4: A Sudanese female, 61 years old, presented
with lower abdominal pain of 1-month duration re-
ferred to the left lower limb. MRI revealed an ob-
long mass 16 x 3 cm in the left sacral paravertebral
region. Only tumor debulking was possible. Histo-
logically, it was paraganglionoma and histochemi-
cally proved to be malignant trabecular carcinoid.
She received a full course of radiotherapy. The pa-
tient left to her country and was not amenable for
follow up.

Case 5: A male, 45 years old, presented with
postprandial epigastric and lumbar pains with
moderate diarrhea and infrequent bouts of dark
stools of 7 months” duration. MRI revealed an
oblong mass in the transverse colon close to the
splenic flexure with coloduodenal fistula.
Extended right hemicolectomy combined with
duodenal repair was performed, and the tumor
(12 cm) was histologically an adenocarcinoma.
Symptoms improved for 1 month and then
recurred again. Exploration detected an
irresectable highly vascular ulcerating mass
involving the third part of the duodenum
surrounded by extensive local fibrosis. Through a
duodenotomy, wedge biopsy was taken that
confirmed its carcinoid nature. He received
chemotherapy and died after 3 months.
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6. Case 6: A female, 33 years old, presented with a
large (18 cm) partially cystic mass involving the left
ovary necessitating ovariectomy. Histologically, it was
a trabecular carcinoid with no malignant features.
Follow-up for 6 months detected no recurrence.

Discussion

Though sometimes aggressive, carcinoids are relatively
slow-growing tumors, and even in the presence of meta-
static disease, patients can survive for several years.
Unless the characteristic peptides are directly poured
into the systemic circulation, they remain asymptomatic
causing delayed diagnosis (Carling et al. 2002). In three
cases of this report (cases 1, 3, and 4), the diagnosis was
made only by chance when local recurrence developed
combined with diarrhea and flushing. Repeated local
recurrence is probably a feature of neuroendocrinal
tumors including carcinoids. It is judicious to consider
them as a possibility that should exist and thought of in
most of recurrent benign or malignant tumors present
at abnormal sites, particularly in the abdomen. Familia-
rity with such unusual sites—particularly if diarrhea is
troublesome—will facilitate appropriate recognition
allowing for timely intervention (King et al. 1985). High
urinary 5-HIAA values—as a part of the systemic study
in such unusual cases—was the clue to correct diagno-
sis in the present report and in the work of others
(Kulke and Mayer 1999). This elevation may not be
present from the start, or may develop only after recur-
rence, if it happens. It may be suggested that the secretary
ability of such extra GI tumors can be an acquired
phenomenon that may develop at any time in its course
or may be linked to recurrence. On the contrary, patients
with classical gut carcinoma may present with the unique
symptoms of the carcinoid syndrome right from the start,
particularly if liver metastases are present (Givi et al
2006). Fortunately, those secretory tumors respond well to
somatostatin and its analogs (Kunz et al. 2013).

Surgery is the best treatment for carcinoid tumors in
general, and in simulation with bronchial carcinoids, we
may argue in favor of conservative resection which may
be repeated (Caplin et al. 2015). This local resection may
be very aggressive and may include operations like seg-
mental colon resection, hemicolectomy, low anterior or
abdominoperineal resections of the rectum, or even liver
resection and tubo-ovariectomy (Metwally et al. 2016).
In such situations, open surgery is preferred to laparo-
scopic one as it gives better exploration and easier hand-
ling. Evaluation of the patient’s heart condition is
mandatory in all cases as heart disease commonly com-
plicates carcinoid syndrome and may interfere with safe
general anesthesia (Mehta et al. 1999). The prognosis for
any treated carcinoid patient with progressive or recur-
rent disease is poor. Deciding on further treatment
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depends on many factors, including prior treatment, site
of recurrence, and individual patient considerations.
Attempts at re-resecting slow-growing tumors are worthy
of consideration, since a successful further reduction of
tumor volume may provide long-term palliation.

Carcinoid tumors of the breast are rare, usually
mistaken for the much more common classical ductal
carcinoma, and are treated in the same way including
chemo and radiotherapies with fair response (Fine et al.
2014) (Fig. 1). Repeated local recurrences in spite of pre-
vious successful management may direct the attention to
the possible presence of carcinoid. Also, one should be
attentive of the existence—though rare—of breast tumor
that is metastases from a carcinoid tumor at a distant
site and may be confused with a primary one. This may
pose a diagnostic challenge as it can closely mimic con-
ventional breast cancer (Geyer et al. 2010). Careful
attention to clinical features and the use of auxiliary
immunohistochemical studies can help in achieving a
correct diagnosis. Somatostatin receptor scintigraphy
with 111Indium-labeled pentetreotide is useful in con-
firming the neuroendocrine mass and excluding distant
metastases (Saint-Mar et al. 2004). Paraganglionmata in
general are extremely rare and usually affect middle-
aged males, with the thorax as the preferred site. They
are asymptomatic except if they secrete neuropeptides
particularly one of the catecholamines causing hyperten-
sion (Richter et al. 2011). Distinctions between these
tumors and carcinoids are difficult and are possible only
by monitoring the difference in histology particularly
with specific staining and also by their biologic behavior
(Googe et al. 1988). The two cases reported in this study
were not typical, as they affected old females and the
tumors were intraabdominal in the left paravertebral
regions, and one of them is close to the suprarenal
gland. Their diagnosis as carcinoid was only possible by
immunostaining, and one of them demonstrated carci-
noid syndrome symptoms following aggressive local
recurrence that necessitated local debulking and somato-
statin therapy. Ovarian carcinoids are usually diagnosed
as a histological surprise unless carcinoid syndrome
symptoms are present. Surgery is the standard manage-
ment with or without somatostatin analogs therapy
if required.

Conclusion

Carcinoid tumors are described as cancers in slow
motion, and though aggressive or recurrent forms are
reported, the outlook for most patients is more hopeful
than it used to be. The biggest impediment to making
the diagnosis is not thinking of or even considering it
because of its infrequency. Once thought of, the diagno-
sis usually can be confirmed easily by immunostaining
or determining the level of urine 5-HIAA.
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