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Ectopic anterior pituitary corticotropic tumour

in a six-year-old boy

Histological, ultrastructural and immunocytochemical study
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Summary. The report documents a silent, onco-
cytic, ACTH-producing ectopic anterior pituitary
tumour in a 6-year-old boy. The invasive intrahem-
ispheric neoplasm had no connection with the pi-
tuitary gland, the sella turcica or the sphenoid sin-
uses. The apparent similarities existing between
this tumour, some choroid plexus carcinomas and
steroid-producing neoplasms are discussed.
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Introduction

Ectopic anterior pituitary tumours with normal
anterior pituitary glands are exceptional in chil-
dren. In the literature, we only found two cases
in which this diagnosis could be made. Both pa-
tients were 15 years old. In the first case, the tu-
mour was completely parasellar, extending into the
superior orbital fissure and had no attachment to
the sellar region (Ortiz-Suarez and Erickson 1975).
Although radiologically, mottling of the sella tur-
cica was seen, at surgery a normal pituitary gland
was visualized and post-operatively the patient re-
quired no hormonal replacement. In the second
case, the sphenoid bones and the sella were not
affected (Rothman et al. 1976). The tumour in-

volved the hypothalamus and the floor of the third

ventricle and had no connection with the sellar
region. However, after surgical removal, clinical
evidence of hypopituitarism developed. In both
cases the tumours which were only studied histo-

Offprint requests to: J.-P. de Chadarévian

logically, were diagnosed as chromophobe ad-
enomas.

The purpose of the present report is to docu-
ment a large ectopic anterior pituitary tumour af-
fecting the left hemisphere of a 6-year-old boy.
Histological evaluation of the tumour was com-
pleted by ultrastructural and immunocytochemical
studies which showed it to be a non-functional on-
cocytic corticotropic cell neoplasm.

Case history

A 6-year-old male presented with somnolence, vomiting, and
occipital headache. Physical examination revealed papilloe-
dema, and skull x-rays showed signs consistent with chronically
raised intracranial pressure. Computerized tomography (CT)
demonstrated a large left hemispheric mass extending from the
temporal pole to the centrum semi-ovale. The sphenoid bones
and the sella turcica were normal. The tumour was partially
resected. Subsequent investigations, including chest x-ray, ex-
cretory urogram, skeletal survey, and liver-spleen scan were
negative. Radiotherapy (4500 rads) and chemotherapy (Vincri-
stine and CCNU) were administered over the ensuing months.
The residual mass persisted. The patient deteriorated rapidly,
and was unable to walk or talk and became blind. When the
diagnosis of ectopic anterior pituitary tumour was established
further investigation was not judged justifiable as the patient
had never shown evidence of endocrine dysfunction. Endocri-
nological studies were not performed. The patient is now 15
years old and severely handicapped, but did not develop meta-
static lesions.

Materials and methods

For histological studies, formalin fixation was used and, in ad-
dition to stains employed for routine evaluation of neuroglial
tumours, the following stains were performed: Hematoxylin-
Phloxine-Saffron (HPS), Periodic Acid-Schiff (PAS) with and
without diastase treatment, PAS-Orange-G, Slidder’s orange-
fuchsin-green and, mucicarmine.

For electron microscopy, routine methods were used.
Immunocytochemical studies were performed on formalin-
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fixed, paraffin-embedded samples. An attempt at demonstra-
tion of glial fibrillary acidic protein (GFAP) and neuron-specif-
ic enolase (NSE) was made using the peroxidase-antiperoxidase
(PAP) technique and the immunohistology kits obtained from
Miles Scientific, Naperville, IL. The same technique was em-
ployed for demonstration of immunoreactive adrenocortico-
trophic hormone (ACTH), Growth Hormone and Prolactin.
The kits were obtained from Immunon-Lipshaw, Detroit, MI.
For neurofilament-protein (NFP), the indirect peroxidase-la-
belled antibody technique and the kit produced by Euro-diag-
nostics (Apeldoorm, Holland) for monoclonal antibodies were
used. S-100 protein demonstration was attempted with the PAP
technique using lyophilized rabbit S-100 protein antiserum ob-
tained from the Hospital for Sick Children Research Develop-
ment Corporation (Toronto, Ontario, Canada). Sections of
normal brain, astrocytoma, ependymoma, normal pediatric and
adult pituitary glands were used as positive and negative con-
trols. In each instance, the supplier’s instructions were followed.

Fig. 1. Representative histological field:
epithelial organization centered, in
places, around blood vessels. The cells
are granular and eosinophilic (HPS)

Fig. 2. Marked cytoplasmic and nuclear
pleomorphism, with many giant
hyperchromatic forms. (HPS)

Fig. 3. Immunoreactive ACTH
demonstrated in cells scattered
throughout the tumour. (PAP
technique)

Results

Histological sections revealed a well-vascularized,
non mucin-producing neoplasm composed, in
some fields, of columnar cells, with basally-ori-
ented nuclei, growing around blood vessels, and
occasionally forming sinusoids and papillary pro-
jections (Fig. 1). Cellular, and particularly nuclear,
pleomorphism was prominent in other fields where
many large and multinucleated cells were seen
(Fig. 2). Prominent nucleoli were also present. Mi-
toses were extremely rare. Generally, the cyto-
plasm was abundant, eosinophilic, and very granu-
lar. Intranuclear cytoplasmic invaginations were
commonly seen in the multinucleated cells.
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Moderate to strong positive staining for NSE
was seen throughout. The reaction for ACTH was
strong in many diffusely scattered cells. However,
most were negative or weakly positive (Fig. 3). Im-
munoreactivity for Prolactin, Growth Hormone,
GFAP, S-100 protein, and neurofilaments was not
demonstrable.

Ultrastructurally, the solid parts of the tumour
appeared to be composed of closely apposed pale

Fig. 4. Low-power electron micrograph
of the tumour: clear and dark cells
closely apposed, joined by complex
interdigitations (open arrows). Variable
amounts of mitochondria and smooth
and rough endoplasmic reticulum are
present. Each cell contains multiple
Golgi complexes. Some contain (black
arrows) numerous centrioles (see Fig. 8)
and aggregates of ciliary bodies (see
Fig. 9). ( x 5000)

and dark cells with round nuclei and occasional
prominent nucleoli (Fig. 4). In many cells the cyto-
plasm was almost completely filled with mitochon-
dria. In addition, some cells showed an abundance
of smooth-walled vesicles resembling smooth en-
doplasmic reticulum (SER). The mitochondria in
some cells, were very large and bizarrely shaped
(Fig. 5) and often contained large matrical homo-
geneous osmophilic inclusions measuring up to
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500 nm. They also had complex lamellar cristae
separated by markedly swollen and electron-lucent
inter-cristal spaces which imparted to the organ-
elles a superficial resemblance to mitochondria
with tubular cristae (Fig. 6). Scattered cells, in
which the number and size of mitochondria ap-

proached normality, contained -electron-dense
membrane-bound granules in the cytoplasm. Such
cells were usually adjacent to vessels in which seg-
ments of fenestrated endothelium could be seen
(Fig. 7). Their granules measured 150 nm to
300 nm and many had a “tear drop” shape. Exten-
sive complex interdigitating cytoplasmic folds and,

Fig. 5. Oncocytic change with
abnormally-shaped large mitochondria
and large matrical electron-dense
‘inclusions. For comparison, the arrow
indicates mitochondria of normal size.
In the cytoplasm, a background rich in
smooth endoplasmic reticulum can be
seen. ( x 11250)

Fig. 6. Ultrastructural detail of the
abnormal mitochondria, clearly
showing lamellar cristae separated by
swollen and empty-looking matrix.
(x21375)

in places, numerous well-developed tight junctions
were present between adjacent cells. Prominent
Golgi zones, rough endoplasmic reticulum, free ri-
bosomes and some lysosomes were seen in many
cells. Rare annulate lamellae were also present.
Some cells contained numerous centrioles (Fig. 4
and 8). Aggregates of ciliary bodies were also noted
(Fig. 4 and 9). In some areas, there was evidence
of basal lamina deposition between the neoplastic
cells. However, clear cellular polarization in rela-
tion to basal laminae could not be found in the
blocks examined.

At the completion of these studies, the neo-
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plasm was diagnosed as silent and invasive anterior
pituitary corticotropic cell tumour with oncocytic
change.

Discussion

The subject of ectopic anterior pituitary adenomas
with a normal intrasellar gland has been recently
reviewed (Lloyd et al. 1986). In adults, those rare
tumours usually involve the sphenoid sinus.

In the young pituitary adenomas are very rare
(Challa et al. 1985; Farwell et al. 1977 ; Schoenberg
et al. 1976). This explains why, when an ectopic

Fig. 7. Electron micrograph of a
perivascular area. Fenestration of the
endothelium is indicated by the small
arrows. Overlying the basal lamina, is
a secretory granule-rich cell. Many
granules have the “tear drop” shape
characteristic of ACTH granules (big
arrow). ( x 11250)

Fig. 8. Aggregate of centrioles.
(x17500)

Fig. 9. Rudimentary cilia bordering a
small luminal space. ( x 25000)

intrahemispheric anterior pituitary tumour (APT)
develops in a child whose sella turcica and sphe-
noid bones are normal and who shows no evidence
of endocrine dysfunction, the cell of origin of the
neoplasm may be difficult to recognize.

In the present case, the leading working diag-
nosis was originally that of choroid plexus carcino-
ma (CPC). CPC is seen in children and may invade
the ventricular system and the hemispheres, and
exhibit histological patterns and cytological fea-
tures similar to those seen in this case (Dohrmann
and Collias 1975; Nakashima et al. 1982). Occa-
sionally, choroid plexus tumours (papillomas) may
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even be oncocytic (Stefanko and Vezevski 1985).
However, save for melanin and globules of mucin,
secretory products have not been shown to be pres-
ent in CPC cells and those demonstrated ultra-
structurally in the present case (Fig. 7) have never
been shown in choroid plexus tumours to our
knowledge (Boesel and Suhan 1979; Coffin et al.
1986). However, they are consistent with the size
and shape of the secretory granules seen in ACTH-
producing cells. This finding was pivotal in raising
the possibility of an ectopic APT, which was later
confirmed by the demonstration of intracytoplas-
mic immunoreactive ACTH. The biological behav-
iour of the tumour after a follow-up of 9 years
also supports this interpretation. As for the re-
maining ultrastructural features observed, they are
consistent with both choroid plexus and anterior
pituitary origin. In both, ciliary bodies, annulate
lammelae, and increased numbers of mitochondria
within the cytoplasm of closely apposed clear and
dark cells joined by interdigitating folds and tight
junctions have been reported. In both, the endothe-
lium of the supporting stroma may be fenestrated
(Boesel and Suhan 1979; Challa et al. 1985; Hor-
vath et al. 1980; Kovacs et al. 1984; Moss 1983;
Nakashima et al. 1983). The negative immunocy-
tochemistry results obtained for GFAP, NF, and
S-100 protein are also consistent with both diag-
noses, although positivity for S-100 protein has
been demonstrated within normal choroid plexus
cells and some papillomas and carcinomas. Focal
GFAP positivity has been detected, on occasion,
in choroid plexus papillomas. NSE has been dem-
onstrated in both anterior pituitary and, choroid
epithelium cells (Coffin et al. 1986; Kimura et al.
1986; Rubinstein and Brucher 1981 ; Taylor 1986).

Non-functional pituitary tumours containing
hormone-producing cells have been called “si-
lent”. Such tumours may contain ACTH-produc-
ing cells, be invasive and have been shown to dis-
play oncocytic change and ultrastructural features
similar to those seen in the present case (Challa
et al. 1985; Horvath etal. 1980; Kovacs et al.
1983; Scheithauer 1984). Our failure to detect peri-
nuclear filaments and ‘““enigmatic bodies™ could
be reflecting the state of hypoactivity and nonre-
sponsiveness of the tumour to the normal feedback
mechanism regulating ACTH production (Challa
et al. 1985; Scheithauer 1984 ; Horvath et al. 1977).
Other features observed in this case were unusual
and are potentially misleading. They have been re-
ported in pituitary oncocytic tumours: the pres-
ence of abnormal mitochondria containing large
matrical osmophilic inclusions, in association with
a smooth endoplasmic reticulum. This could im-

part to the cells a morphology reminiscent of the
steroid-producing cells (Silva et al. 1982). This is
particularly true when the mitochondrial cristae
are tubular (Gjerris et al. 1978). However, the re-
semblance is probably coincidental, reflecting a
non cell-specific phenomenon: SER has been seen
in pituitary oncocytic tumours (Horvath et al.
1980) and the large matrical inclusions within the
mitochondria have been illustrated in various non-
neoplastic and neoplastic tissues undergoing onco-
cytic change (Ghadially 1985; Tandler et al. 1970).
They have even been seen in non-neoplastic onco-
cytes of the choroid plexus epithelium (Kepes
1983). Their observation within the same cell,
therefore, is a possibility which could be antici-
pated. As for the cristae, in this case at least, they
were lamellar and not tubular. The potentially con-
fusing appearance suggesting a tubular cristal con-
figuration was due to the marked swelling and elec-
tronlucency of the matrix.

Oncocytic change in pituitary tumours, while
rare in children, is not linked to an age group or
a cell type (Gjerris et al. 1978; Horoupian 1980;
Kalyanaraman et al. 1980). Based on currently
prevailing definitions, the degree of oncocytic
change was insufficient to call the tumour an onco-
cytoma. It could be also debated whether it should
be called adenoma or carcinoma. In the absence
of metastases, neoplasms with similar behaviour
have been referred to as invasive adenomas (Ko-
vacs et al. 1984; Scheithauver 1984).

The pharyngeal pituitary, the intra-sphenoidal
portion of the obliterated pharyngeal duct, and the
pars tuberalis have been proposed as possible ori-
gin of extrasellar anterior pituitary tumours (Lloyd
etal. 1986; Rothman etal. 1976; Scheithauer
1984). Cushing (1930) also suggested that ectopic
APT could arise from the stalk, above the membra-
nous diaphragm, or could escape through the dia-
phragm, without expanding the sella. One can only
speculate as to whether, if any, of those mecha-
nisms was operative in the present case.

References

Boesel CP, Suhan J (1979) A pigmented choroid plexus carcino-
ma: Histochemical and ultrastructural studies. J Neu-
ropathol Exp Neurol 38:177-186

Challa VR, Marshall RB, Hopkins ITI MB, Kelly Jr DL, Civan-
tos F (1985) Pathobiologic study of pituitary tumours: Re-
port of 62 cases with a review of the literature. Hum Pathol
16:873-884

Coffin CM, Wick MR, Braun JT, Dehner LP (1986) Choroid
plexus neoplasms. Am J Surg Pathol 10:394-404

Cushing H (1930) The chiasmal syndrome of primary optic
atrophy and bitemporal field defects in adults with a normal
sella turcica. Arch Ophthal 3:505-704



K. Neilson and J.-P. de Chadarévian: Ectopic anterior pituitary corticotropic tumour 273

Dohrmann GJ, Collias JC (1975) Choroid plexus carcinoma.
J Neurosurg 43:225-232

Farwell JR, Dohrmann GJ, Flannery JT (1977) Central nervous
system tumors in children. Cancer 40:3123-3132

Ghadially FN (1985) Diagnostic electron microscopy of tu-
mors. Second edition. Boston Butterworth

Gjerris A, Lindholm J, Riishede J (1978) Pituitary oncocytic
tumor with Cushing’s disease. Cancer 42:1818-1822

Horoupian DS (1980) Large mitochondria in a pituitary ad-
enoma with hyperprolactinemia. Cancer 46:537-542

Horvath E, llse G, Kovacs K (1977) Enigmatic bodies in human
corticotroph cells. Acta Anat 9§:427-433

Horvath E, Kovacs K, Killinger DW, Smyth HS, Platts ME,
Singer W (1980) Silent corticotropic adenomas of the hu-
man pituitary gland. A histologic, immunocytologic, and
ultrastructural study. Am J Pathol 98:617-638

Kalyanaraman UP, Halmi NS, Elwood PW (1980) Prolactin-
secreting pituitary oncocytoma with galactorrhea — amenor-
rhea syndrome. Cancer 46:1584-1589

Kepes JJ (1983) Oncocytic transformation of choroid plexus
epithelium. Acta Neuropathol (Berl) 62:145-148

Kimura T, Budka H, Soler-Federsppiel S (1986) An immunocy-
tochemical comparison of the glia-associated proteins glial
fibrillary acid protein (GFAP) and S-100 protein (S-100P)
in human brain tumors. Clin Neuropathol 5:21-27

Kovacs K, Horvath E (1983) The pituitary. In: Silverberg SG
(ed) Principles and Practice of Surgical Pathology,Vol I,
John Wiley, New York, p 1408

Kovacs K, Horvath E, McComb D (1984) The fine structure
of pituitary tumours. In: Motta PM, Ultrastructure of endo-
crine cells and tissues, Boston Nijhoff, p 89-113

Lloyd RV, Chandler WF, Kovacs K, Ryan N (1986) Ectopic
pituitary adenomas with normal anterior pituitary glands.
Am J Surg Pathol 10:546-552

Moss TH (1983) Electron microscopic observations on malig-
nant choroid plexus papilloma. Neuropathol Appl Neu-
robiol 9:225-235

Nakamura Y, Becker LE, Marks A (1983) Distribution of Im-
munoreactive S-100 protein in pediatric brain tumours. J
Neuropathol Exp Neurol 42:136-145

Nakashima N, Goto K, Takeuchi J (1982) Papillary carcinoma
of choroid plexus. Light and electron microscopic study.
Virchows Arch A [Pathol Anat} 395:303-318

Nakashima N, Goto K, Tsukidate K, Sobue M, Toida M, Tak-
euchi J (1983) Choroid plexus papilloma. Light and electron
microscopic study. Virchows Arch A [Pathol Anat]
400:201-211

Ortiz-Suarez H, Erickson DL (1975) Pituitary adenomas of ad-
olescents. J Neurosurg 43:437-439

Rothman LM, Sher J, Quencer RM, Tenner MS (1976) Intra-
cranial ectopic pituitary adenoma. J. Neurosurg 44:96-99

Rubinstein LJ, Brucher JM (1981) Focal ependymal differentia-
tion in choroid plexus papillomas. An immunoperoxidase
study. Acta Neuropathol 53:29-33

Scheithauer BW (1984) Surgical pathology of the pituitary: the
adenomas. Part II. Pathol Ann 19:69-329

Schoenberg BS, Schoenberg DG, Christine BW, Gomez MR
(1976) The epidemiology of primary intracranial neoplasms
of childhood. A population study. Mayo Clin Proc
51:51-56

Silva EG, MacKay B, Samaan NA, Hickey RC (1982) Adreno-
cortical carcinomas: an ultrastructural study of 22 cases.
Ultrastruct Pathol 3:1-7

Stefanko SZ, Vezevski VD (1985) Oncocytic variant of choroid
plexus papilloma. Acta Neuropathol (Berl) 66:160-162

Tandler B, Hutter RVP, Erlandson RA (1970) Ultrastructure
of oncocytoma of the parotid gland. Lab Invest 23:567-580

Taylor CR (1986) Endocrine system. In: Bennington JL, Im-
munomicroscopy : a diagnostic tool for the surgical patholo-
gist. Philadelphia Saunders, p 179-202

Accepted March 11, 1987



