
ARCINOID tumors (neuroendocrine carcinomas) arise
from Kulchitsky cells, a type of biogenic amine-se-
creting enterochromaffin cell located in the crypts

of Lieberkuhn of the intestinal lumen. These tumors com-
monly arise from the foregut and metastasize to the breasts,
lungs, and brain but rarely to the meninges. Patients with
carcinoid tumors can present with flushing and diarrhea
caused by elevated nonphysiological levels of serotonin or
other biogenic amines secreted from these enterochromaf-
fin cell tumors; this clinical entity is called “carcinoid syn-
drome.” Because these lesions are indolent and are sought
only when there is a high index of suspicion for a carcinoid
tumor, it is not uncommon for the primary carcinoid tumor
to go undetected until a CT scan or an ultrasonogram dem-
onstrates metastatic disease. Once the diagnosis is made,
surgical, chemotherapeutic, and radiotherapeutic means can
be used to treat these tumors.

We present the case of an isolated right frontal convexity
carcinoid tumor that demonstrated radiographic characteris-
tics consistent with a meningioma. The histopathological
diagnosis of this lesion was a carcinoid tumor (low-grade
neuroendocrine carcinoma), however, and a postoperative
metastatic evaluation indicated that the intracranial tumor
was the only lesion. 

Case Report

History and Examination. This 79-year-old woman pre-
sented to the hospital for a dementia workup. At her base-

line, she was an effervescent, jovial individual who was
very particular about her hygiene. During the course of the
past few months, she had become anhedonic, unhygienic,
and abulic and had recently developed severe watery diar-
rhea and urinary incontinence. Her recent medical histo-
ry was significant for resection of both a right scalp basal
cell carcinoma and a colon polyp. A review of her systems
was negative for nausea, vomiting, headaches, weight loss,
flushing, wheezing, or signs of cardiac conditions charac-
teristic of carcinoid syndrome. 

Neurological examination demonstrated fluent speech
when prompted and a flat affect. She was unkempt and
smelled of urine. A left-sided extinction to light touch was
present without hemisensory neglect. No focal motor or
sensory deficits could be elicited; her neurological and non-
neurological examinations were unremarkable. These ex-
amination findings were consistent with frontal lobe dys-
function.

The initial noncontrast-enhanced head CT scan demon-
strated a heterogeneous, dural-based, extraaxial mass with
surrounding edema compressing the right frontal lobe (im-
ages not shown). A T1-weighted MR image demonstrated
an isolated, heterogeneous, Gd-enhancing, extraaxial mass
measuring approximately 5 3 5 3 5 cm with a prominent
dural-based tail and compressing the right frontal lobe (Fig.
1 left and center). A T2-weighted MR image demonstrated
the heterogeneity of the mass and surrounding edema as
well as multiple cystic components (Fig. 1 right). These ra-
diographic studies were indicative of a high-grade menin-
gioma. 

Clinical Course. The mass was resected via a right fron-
tal craniotomy. Intraoperatively, the skull overlying the le-
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Abbreviations used in this paper: CNS = central nervous system;
CT = computerized tomography; MR = magnetic resonance.
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sion was hyperostotic and the mass was rubbery, well cir-
cumscribed, and olive brown. The tumor was resected and
the dural-based vascular pedicle was ligated. Postopera-
tively, a contrast-enhanced CT scan of the chest, abdomen,
and pelvis and an octreotide scintigraphy study demonstrat-
ed neither a primary carcinoid tumor nor any evidence of
metastatic carcinoid disease. An isolated colonic lesion
was found by colonoscopy, however, and histopathological
studies confirmed that this lesion was a primary adenocar-
cinoma with no carcinoid features (not shown). 

After resection of the intracranial carcinoid tumor, the
patient’s copious watery diarrhea resolved and she received
octreotide chemotherapy for any residual carcinoid tu-
mor not detected during the metastatic workup. She died 6
weeks later from unknown complications and the family re-
fused an autopsy.

Histopathological Study and Immunostaining Techniques.
A brain biopsy specimen was routinely processed and
stained with H & E. The carcinoid tumor (low-grade neuro-
endocrine carcinoma) consisted of variable-sized nests and
groups of tumor cells. Invasion of brain parenchyma in the
form of irregular fingerlike projections was evident at the
brain–tumor interface (Fig. 2A). Tumor cells were relative-
ly uniform with inconspicuous nucleoli and “salt-and-pep-
per” chromatin (Fig. 2B). There was no significant nuclear
pleomorphism or mitotic activity. The epithelial nature of
the tumor was indicated by staining positive for cytokeratin
Cam5.2 (Fig. 2C), whereas the neuroendocrine nature was
demonstrated by staining positive for synaptophysin (Fig.
2D). The tumor also stained positive for cytokeratin AE1/
AE3, epithelial membrane antigen, chromogranin, and neu-
ron-specific enolase (not shown), further supporting the di-
agnosis of a carcinoid tumor.

Discussion

There have been reported cases of carcinoid tumors me-
tastasizing to the brain parenchyma1–5,7–10,12–21,23,24 and of an
identified primary carcinoid lesion elsewhere in the body
metastasizing to an existing meningioma.22 Case reports,
however, of carcinoid tumors metastasizing to the leptome-

ninges are sparse. In 1986 Patchell and Posner17 reviewed
the cases of 219 patients with carcinoid tumors at Memorial
Sloan-Kettering Cancer Center and found that 33 patients
had developed neurological sequelae from metastatic le-
sions to the brain (13 patients), spinal epidural space (14 pa-
tients), leptomeninges (one patient), and peripheral nerves
(five patients). The authors also showed that in patients with
metastatic carcinoid tumors, approximately 29% have CNS
lesions. 

Prior to this present case report, there had been only one
reported case of a carcinoid tumor metastatic to the CNS
without a detectable extracranial primary lesion2 and anoth-
er case of a primary meningioma.6 The rare occurrence of a
carcinoid tumor mimicking a meningioma indicates that
the index of suspicion should be high for an indolent carci-
noid tumor in patients presenting with radiographic evi-
dence of a dural-based mass and a concurrent history of car-
cinoid-like symptoms. In the patient in the present case, her
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FIG. 2. Photomicrographs of a dural-based carcinoid tumor.
A: Low-power view. B: High-power view. Tumor cells stained
immunohistochemically. H & E (A and B), cytokeratin Cam5.2 (C),
synaptophysin (D). Original magnification 3 5 (A), 3 40 (B–D).

FIG. 1. Axial T1-weighted MR images without (left) and with (center) Gd enhancement demonstrating an extraaxial
mass. Right: Axial T2-weighted MR image.
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symptoms could be explained by a large frontal lobe mass
with the exception of the watery diarrhea; she did not exhib-
it any other symptoms consistent with carcinoid syndrome.
We had expected the lesion to be a convexity meningio-
ma based on the presence of a prominent dural-based tail
on Gd-enhanced MR imaging studies. The diarrhea ceased
postoperatively, presumably because the resected intracra-
nial lesion had been the primary source of serotonin and
biogenic amine secretion. These chemicals cause diarrhea
and other symptoms characteristic of carcinoid syndrome. 

Postoperative evaluation for metastatic carcinoid disease
included urine 5-hydroxyindoleacetic acid and serum 5-hy-
droxytryptophan levels (both of which are serotonin me-
tabolites produced by carcinoid tumors) and an octreotide
study. Results of both the serotonin metabolites study and
the octreotide study were normal postoperatively, indicating
that the intracranial dural lesion was the primary carcinoid
tumor rather than a metastatic lesion from elsewhere in the
body. We did not conduct preoperative serotonin metabo-
lite studies because a carcinoid tumor was not suspected at
the time.

Once a diagnosis of carcinoid tumor has been estab-
lished, appropriate treatment includes resection, radiother-
apy, and chemotherapy with octreotide analogs. There are
only a few cases concerning the prognosis of metastatic car-
cinoid tumors in the CNS, but in a report by Danikas, et al.,3
they described a 5-week survival in a patient with a poor-
ly differentiated rectal carcinoid tumor that had diffusely
metastasized to the lungs, pancreas, kidney, and brain. The
direct cause of this patient’s death was cardiac arrhythmia,
most likely associated with abnormally high levels of bio-
genic amines from the heavy tumor burden. As with most
other tumors, a better prognosis is associated with lower-
grade carcinoid tumors, earlier detection, and surgical de-
bulking followed by octreotide chemotherapy.

Conclusions

In summary, this case demonstrates the importance of
maintaining a high index of suspicion for an intracranial
carcinoid tumor in any patient who presents with carcinoid-
like symptoms or who has a history of carcinoid syndrome
and radiographic evidence of an intracranial mass consis-
tent with a meningioma or a dural-based lesion. In such sit-
uations, the neurosurgeon may be the first to diagnose this
indolent and deadly metastatic neuroendocrine cancer.
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