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M etastasis of a small cell carcinoma from undetected origin to the pituitary gland
— The otolaryngologist’s view
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Abstract. Metastasis of a small cell carcinoma from undetected origin to the pituitary gland — The otolaryngologist's
view. Tumour metastasis to the anterior pituitary-hypothalamic area is rare. We present a patient who had severe
headache, bitemporal quadrant hemianopsia and an expanding massin the sellaturcica asrevealed by MRI. Partial resec-
tion via a transsphenoidal approach was performed and postoperative radiation therapy was initiated. Immuno-
histochemical investigation identified the tumour as a metastatic small cell carcinoma whose primary site remained
undetected for more than 12 months despite repeated oncological evaluations. We reviewed the literature on metastatic

disease of the pituitary gland.

I ntroduction

Surgery on the pituitary gland and
its annexes is traditionally per-
formed by neurosurgeons who
prefer to approach the sellaturcica
via the sphenoid sinus. The nasal
path to the sphenoid sinusis most-
ly cleared by an otorhinolaryngol-
ogist. The otorhinolaryngologist
of a multidisciplinary team deal-
ing with diseases of the pituitary
gland and its annexes must be
familiar with the surgical anatomy
of the sella turcica and the indica-
tions for different surgical
approaches. Here, we report a case
of symptomatic small cell carcino-
ma in the pituitary gland, and we
review the corresponding litera-
ture.

Casereport

A 68-year-old woman, non-smok-
er and without history of malig-
nancy, was admitted to the depart-
ment of endocrinology because of
severe headache that was present

for one month. The headache was
experienced at the vertex and tem-
poral region of the skull and was
associated with nausea and vomit-
ing. Routine clinical examination
was normal. Magnetic Resonance
Imaging (MRI) demonstrated a
space occupying lesion originat-
ing from the superior part of the
anterior pituitary gland and
extending above the diaphragma
sellae (Figure 1). Ophthalmologic
evaluation reveded a bitemporal
superior quadrant hemianopsia.
The patient had not spontaneously
mentioned this visual field deficit.
Endocrine work-up showed nor-
mal blood levels of hormones
related to the functions of the
anterior and posterior pituitary
gland. Prolactin, basal cortisol (at
8 o' clock in the morning), thyroid
hormones, and insulin-like growth
factor-1 were found at normal con-
centrations. Gonadotropin levels
(LH and FSH) were consistent
with menopause. The dynamics of
pituitary secretion of thyrotropin
(TSH), prolactin and adrenocorti-

cotropic hormone (ACTH) were
also normal. Because of the visual
field deficit which was the result
of compression on the optic chi-
asm, removal of the neoplasm was
indicated. An ENT surgeon
cleared the way to the sphenoid,
and a neurosurgeon endoscopical-
ly removed as thorough as possi-
ble the expanding process. During
the postoperative period, the
patient devel oped a spontaneously
resolving episode of diabetes
insipidus. Histological slides of
the resected surgical specimen
showed pituitary gland tissue
infiltrated by numerous small
cells. These cells were character-
ized by scanty cytoplasm and
moulded nuclei (Figure 2).
Immunohistochemical  staining
was positive for cytokeratin (CK)
22, CK7 and synaptophysin, and
was negative for CK20. A
CK7+/CK20-  tumour  that
expresses the neuroendocrine
marker synaptophysin isvery sug-
gestive for asmall cell carcinoma
of pulmonary origin. One month
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Fig. 1
MRI — Coronal view —expanding process of the sella turcica
with suprasellar extension (arrows).

after surgery, the search for the
primary site was started; a CT
scan of the chest and abdomen, a
total body PET scan, a bron-
choscopy, and a mammography
were performed. None of these
investigations revealed the prima-
ry site of malignancy. Serum lev-
els of thyroid hormones and basal
cortisol remained normal, but
functional tests revealed
decreased response dynamics of
TSH, LH and FSH secretion. The
pituitary secretion of ACTH in
response to corticotrophin-releas-
ing hormone (CRH) was however
normal. One month after surgery,
an MRI scan showed residual
tumour that was located above the
diaphragma sellae close to the
internal carotid artery. Based on
the MRI and the histopathologic
diagnosis, conventiona radiation
therapy (3000 cGy) targeted
towards the pituitary fossa was
initiated.

Twelve months | ater, the patient
was free of headache and visual
field deficits, and was without evi-
dence of new metastatic foci.
Ophthalmologic evaluation con-

firmed the resolution of the quad-
rant hemianopsia. The PET scan
remained negative. The MRI
showed persistence of the
suprasellar nodule whose size was
unchanged (Figure 3). Because of
adecreased level of blood ferritin,
gastroscopy and coloscopy were
performed and were normal.

Discussion

Malignant tumour metastases to
the pituitary fossa have a reported
frequency that ranges from 1.1 to
26.1% of all intracranial metastat-
ic tumours! Most of them are
asymptomatic and discovered in
autopsy or hypophysectomy spec-
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Fig. 2

The specimen shows a fragment of a norma pituitary gland
(thin arrow) infiltrated by numerous small cells almost devoid
of cytoplasm presenting moulded nuclei (large arrow).

imens.2 They typically occur in
elderly patients suffering from an
advanced-stage malignant disease.
The reported incidence of
metastatic tumours, with known
or unknown primary site, to the
pituitary gland will probably
increase thanks to early recogni-
tion by MRI .34

Metastatic tumour to the pitu-
itary gland may originate from
several organs. In women, the
most frequent primary malignan-
cies spreading to the pituitary
gland are breast adenocarcinomas,
lung, stomach and thyroid carci-
nomas whilst, in men, bronchia,
prostatic, bladder, pancreatic and
kidney adenocarcinomas are the
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Fig. 3
MRI —Sagittal view (6 month after surgery) : persistence of a
suprasellar nodule (arrows).

major sources for pituitary metas-
tases. Hemopathy and leukaemia
are far less frequent.s

In the case reported here, the
diagnosis was made on the basis
of immunohistochemical staining.
Small cell carcinoma of the lung
are aform of bronchogenic carci-
noma of neuroendocrine origin
(positive for synaptophysin). They
are known to be very aggressive
because of their early spreading to
different organs such as brain,
liver, bone, but also pituitary
gland and parotid gland.®®

Pituitary metastases (PM) may
be located in the anterior or poste-
rior lobe, or in both lobes.® There
are 4 basic metastatic routes to the
pituitary gland:

1° direct blood-borne metastasis
to the posterior lobe

2° blood-borne metastasis to the
pituitary stalk with growth into the
anterior and posterior pituitary
lobes

3° blood-borne metastasis to the
clivus, dorsum sellae or cavernous
sinus which then spreads into the
pituitary gland

4° |eptomeningeal spread with
involvement of the pituitary cap-
sule.

Metastatic disease of the pitu-
itary gland occurs less frequently
in the anterior lobe than in the
posterior one. The predilection for
the posterior lobe, athough not
generally accepted, can be
explained by the poor systemic
arterial supply of the anterior lobe
compared to the rich vascular net-
work of the meningo-hypophyseal
trunk feeding the dura of the pos-
terior sellar floor. The arterial sup-
ply of the anterior lobe comes
from the pituitary portal vascula
ture and not from the systemic cir-
culation. Moreover, the posterior
lobe has a large contact with the
dura mater.

In the current case, the metasta-
siswaslocated in the anterior lobe
with no concomitant infiltration of
the posterior lobe. Hematogenous
spread seems to be the most plau-
sible metastatic route, even if the
primary site is undetected.

The clinical presentation of PM
depends on which hormone
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secreting cells are destroyed and
on which surrounding structures
are compressed or infiltrated.z3:
In case of posterior lobe involve-
ment, antidiuretic hormone secre-
tion may be inappropriate which
results in diabetes insipidus, a
clinical entity characterized by a
heavy thirst, polydipsia and
polyuria. In case of anterior lobe
involvement, heavy fatigue,
weakness, loss of libido and erec-
tile dysfunction as well as neuro-
ophthalmologic symptoms can
occur.

A full-blown clinical picture of
anterior hypopituitarism is rare.
Usually, anterior pituitary dys-
function presents as hypothy-
roidism, followed by hypoadrena-
lism and finally hypogonadism.
Also in the present case, anterior
functions were preserved.

Ophthalmologic signs such as
loss of vision, bitemporal hemi-
anopsia, painful ophthalmoplegia,
diplopia, and ptosis are often pre-
sent. Clinically, the triad
(headache, cranial nerve deficit
and diabetes insipidus) should
raise the suspicion of a PM. In the
present case, symptoms were sub-
tle and not specific. They consist-
ed of sever headache and a bilater-
al quadrant hemianopsia of which
the patient was initially unaware.
Among the laboratory investiga
tions, determining blood prolac-
tine levels may have some value.®
Imaging is the mainstay of diag-
nostic work-up; it usually includes
aCT and/or MRI scan.*®#

High-resolution CT scans usu-
ally exhibit hyperdense or iso-
dense masses with either a
homogenous or inhomogenous
captation pattern on contrast
enhanced images. The MRl may
demonstrate an iso-intense or
hypo-intense mass on T1-weight-
ed images (T1-WI), and a hyper-
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Table 1
Differential diagnosis of space occupying lesions in the pituitary fossa

A) Primary Tumors
e Pituitary adeomatous tumor
Pituitary adenoma

Invasive pituitary adenoma
Pituitary carcinoma

Granular-cell tumor (pituicytoma)
Craniopharyngioma

Glial neoplasm

Meningioma

Chordoma

Langerhans’ histiocytosis
Gangliocytoma
Others

B) Secondary tumors
o Metastatic carcinoma
Metastatic melanoma

Langerhans’ histiocytosis
Others

C) Pseudotumors
o Pituitary hyperplasia
Lymphocytic hypophysitis

Granulomatous hypophysitis

Giant cell granuloma
Sarcoidosis

Pituitary apoplexy
Rathke's cleft cyst

Abscess
Arachnoid cyst
Others

Pituitary adenoma-neuronal choristoma (PANCH)

Germ cell tumor, epidermoid cyst, and dermoid cyst

Hypothalamic hamartoma and hamartoblastoma

Leukemic and lymphomatous involvement

Lymphocytic infundibul oneurohypophysitis

Plasma cell-granuloma, primary intracranial or secondary

Mucocele from the paranasal sinuses

intense mass on T2-weighted
images (T2-W1). With
Gadolinium, the contrast captation
pattern is homogeneous. Such
findings, however, are not highly
specific for PM as they also occur
with a pituitary adenoma.®
Therefore, others findings may be
more suggestive of ametastasis. A
loss of the normal, physiologic,
high signal intensity of the poste-
rior lobe on T1-WI raises suspi-
cion of an expanding process but
does not provide information
about its nature (neoplastic, infec-
tious, granulomatous). A thicken-
ing of the pituitary stalk associat-
ed with the loss of the hyperinten-

sive signal is highly suggestive of
a malignant process. A dumb-bell
shaped intra- and suprasellar
tumour with indentation at the
level of the diaphragma sellae
suggests PM. A dumb-bell shaped
massisin favour of afast growing
process. Macroadenoma grow
slowly, push up and stretch the
digphragma sellae. In this case,
thereis no clear structure between
the intra- and suprasellar portions
of the tumour. Suprasellar exten-
sion associated with downward
pulling of the 3rd ventricle is sug-
gestive for a PM. A macroadeno-
ma, on the other hand extends
suprasellar but pushes the 3¢ ven-
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tricle up. Rapid growth, infiltra-
tion of the cavernous sinus and
sclerosis of the adjacent sella tur-
cica are other important features
suggestive for metastatic disease.

Differential diagnosis of an
intra- and/or parasellar space
occupying lesion is complex.1#
The attached Table 1 lists possible
diagnoses. Treatment of PM is
usually multimodal and includes a
combination of surgery, radiation
therapy and chemotherapy.tt°
Curative excision is many times
not feasible because the tumour is
highly vascularized and infiltrated
surrounding structures such as the
optic chiasm and cavernous sinus.
The purpose of surgery is mostly
to decrease symptoms by decom-
pressing the pituitary gland and
surrounding structures. Last but
not least, asit isillustrated by our
case, surgery Vields tissue for
histopathol ogic examination.*

To obtain an optimal view on
both sphenoid sinuses, a limited
resection of the bony septum was
necessary. As no packing was
needed, the postoperative period
was comfortable for the patient.
Jankowski et al.*® were the first to
publish ~ about  endoscopic
approach to the sella turcica.

External fractioned radiation
therapy is usually adjunctive to
surgery* and doses range from 900
to 6000 cGy (mean 3600 cGy). In
the present case 3000 cGy was
delivered. Depending on the
histopathological type, size,
degree of infiltration and presence
of other foci of the tumour,
chemotherapy can also be a
modality of treatment. Overall,
prognosis of patients with PM is
relatively poor. The mean survival
rate has been estimated at
180 days (ranges. 6 to 22 months).
Survival improves with absence
of diffuse metastatic spread and
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with good local control of the PM.
In the current case, the patient is
gtill aive 12 months after the
diagnosis has been made.
Nevertheless, every 6 months, a
complete oncological assessment
is mandatory in order to detect as
soon as possible the primary site.

Conclusion

Metastatic growth should be con-
sidered in the differential diagno-
sis of a space occupying lesion of
the sella turcica. In patients with-
out history of malignancy, surgi-
cal excision is the only method to
obtain a definite diagnosis. Once
the nature of the PM is estab-
lished, acomplete oncological and
endocrine evaluation is mandato-
ry. The treatment of the PM
depends on the type of primary
tumour but, usually, radiation
therapy is of benefit. The progno-
sis depends on the size of the
tumour, the degree of infiltration
in adjacent structures, and of
course, the presence of other
metastatic foci. In the present
case, as long as the primary site
remains obscure, oncological
reevaluation should be performed
every 6 months.

References

1

. Fassett

Morita A, Meyer FB, Laws ER Jr.
Symptomatic pituitary metastases.
J Neurosurg. 1998;89:69-73.

. Duchen LW. Metastatic carcinoma in

the pituitary gland and hypothalamus.
J Pathol Bacteriol. 1966;91:347-350.

. Branch CL Jr, Laws ER Jr. Metastatic

tumors of the sellaturcica masquerad-
ing as primary pituitary tumors. J Clin
Endocrinol Metab. 1987;65:469-474.
DR, Couldwell WT.
Metastases to the pituitary gland.
Neurosurg Focus. 2004;16:ES.

. Neroni M, Artico M, Pastore FS,

Esposito S, Fraioli B. Diaphragma
sellae metastasis from colon carcino-
ma mimicking a meningioma. Neuro-
chirurgie. 1999;45:160-163.

. Decanter C, Hober C, Hamon M,

Lafitte JJ, Lefebvre J,
Vantyghem MC. Diabetes insipidus
revealing pituitary metastasis of
bronchial carcinoma. Ann Endocrinol
(Paris). 1996;57:411-417.

. Tekatsugi K, Komuta K, Hosen N, et

al. Metastasis of small cell lung can-
cer to the parotid gland as the initial
clinical manifestation, followed by
metastases to the pituitary gland and
lumber spinal cord. Nihon Kokyuki
Gakkai Zasshi. 1998;36:246-250.

. IrifuneK, HamadaH, YokoyamaA, et

al. A case of central diabetesinsipidus
caused by metastatic small cell lung
cancer. Nihon Kokyuki Gakkai Zasshi.
2002;40:154-159.

. Max MB, Deck MD, Rottenberg DA.

163

Pituitary metastases: incidence in can-
cer patients and clinical differencia-
tion from pituitary adenoma. Neuro-
logy. 1981;31:998-1002.

10. Komninos J, Vlassopoulou V,
Protopapa D, et al. Tumors metastatic
to the pituitary gland: case report and
literature review. J Clin Endocrinol
Metab. 2004;89:574-580.

11. Houck WA, Olson KB, Horton J.
Clinical features of tumor metastasis
to the pituitary. Cancer. 1970;26:656-
659.

12. Mayr NA, Yuh WT, Muhonen MG, et
al. Pituitary metastases: MR findings.
J Comput Assist Tomogr. 1993;17:
432-437.

13. Schubiger O, Haller D. Metastases to
the pituitary-hypothalamic axis. An
MR study of 7 symptomatic patients.
Neuroradiology. 1972;34:131-134.

14. Nelson PB, Robinson  AG,
Martinez AJ. Metastatic tumor of the
pituitary  gland.  Neurosurgery.
1987;21: 941-944.

15. Roessmann U, Kaufman B,
Friede RL. Metastatic lesions in the
sella turcica and pituitary gland.
Cancer. 1970;25:478-480.

16. Jankowski R, Augue J, Simon C,
Marchal JC, Hepner H, Wayoff M.
Endoscopic pituitary tumor surgery.
Laryngoscope. 1992;102:198-202.

Philippe Eloy, M.D.

University Hospital of Mont-Godinne,
Université Catholique de Louvain
5530, Yvoir, Belgium

Fax: +(32) 81.42.37.03



