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Giant Cell Tumor of the Sphenoid Bone
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SUMMARY: The clinical and histolog-
ical features of two cases of giant cell
tumor of the sphenoid bone are de-
scribed. Both presented with similar
symptoms and signs, comparable to
previously described cases. The prob-
lems in histological differential diagnosis
are discussed and radiotherapy as the
treatment of choice is suggested.

RESUME: Les données cliniques et
histologiques d’une twmeur a cellules
géantes de I'os sphénoide sont décrites
pour 2 patients. Les deux cas présen-
taient des symptomes et signes simi-
laires, produisant un syndrome clinique
comparable aux cas décrits auparavant.
Les problemes de diagnostic différen-
tiel histologique sont discutés et la radio-
thérapie est fortement suggérée comme
traitement de choix.
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INTRODUCTION

The primary osseous tumors aris-
ing from the cranium have received
little attention because of their rar-
ity. Coley (1960) reported the inci-
dence of primary cranial osseous
tumors as 2 - 2.8% of all bone
tumors. However, the spectrum of
histological variety of osseous neo-
plasms is the same in the cranium as
elsewhere in the skeleton. The rela-
tive rarity of the cranial tumors is the
most conspicuous feature. These
tumors are characterized by specific
syndromes related to their custom-
ary locations. Among the primary
cranial osseous neoplasms, giant cell
tumor of the sphenoid bone is prob-
ably the rarest. Geissinger et al.
(1970) found 11 cases in a review of
the world literature. They added one
new case.

This paper reports two cases of
giant-cell tumor arising in the
sphenoid bone and the purpose of
the paper is to emphasize the impor-
tance of the clinical syndrome pro-
duced by the tumor, the value of
histological diagnosis and the bene-
ficial effect of radiotherapy.

CASE REPORTS
Case I:

M. E. (F. B. 117/52) female,
twenty-one was admitted to Fren-
chay Hospital, Bristol, U.K. in
January 1952 with a six month’s his-
tory of severe frontal headache and
amenorrhea. She also had diplopia
and ptosis for three months and five
weeks respectively. Her general ex-
amination was unremarkable, but
she had complete ophthalmoplegia
externa on the left and the visual
acuity in the left eye was limited to
perception of hand movements in
the periphery. She was completely
blind in her right eye. There was
hyperaesthesia over the left side of
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the chin, cheek and nose. An X-ray
of the skull showed partial destruc-
tion of the dorsum sellae and the
posterior part of the floor of the
pituitary fossa.

A diagnosis of malignant primary
tumor arising in the sellar region
with rapid involvement of the optic
nerve and chiasm was made. A right
frontal craniotomy was performed in
order to explore the chiasmal region,
to decompress the optic nerves and
to provide the material for histologi-
cal examination.

Pathology:

The surgical specimen consisted
of fragments of semi-solid tissue
with blood clots. Paraffin blocks
were prepared and sections were
stained with hematoxylin and eosin,
and by Gomori’s method for reticu-
lin. The chromatin pattern of nuclei
of the stromal cells was surrounded
by well developed pericellular re-
ticulin. The chromatin pattern of the
nuclei of the stromal cells was iden-
tical to that of the giant cell nuclei
and mitotic figures were scant. A
diagnosis of giant cell tumor of the
sphenoid bone was made on the
basis of these sections (Fig. 1).

Radiotherapy was started and a
total dose of 3010 rads over a period
of four weeks was given.

The patient remained in good
health post-operatively and on reas-
sessment six months later she had
considerable improvement of the vi-
sion in her left eye. Fifteen years
after the operation she had normal
vision in the left eye and the right
could perceive light in the periphery
of the nasal half of the field. Her
menstrual periods recommenced
seven months after irradiation and
she had a child four years after the
course of radiotherapy.
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Case 2:

C. P. (N. P. 2697) female, aged
eighteen years, was admitted to
Frenchay Hospital, Bristol, U.K. in
March 1972 with a year’s history of
severe throbbing occipital
headaches with a frequency of three
to four attacks per week. Six months
previously she had had a rash which
was thought to be rubella and since
then she complained of a painful left
eye, diplopia, photophobia and
drooping of the left eyelid. Three
months prior to her admission her
headaches ceased and she stopped
menstruating. Her general examina-
tion was unremarkable, but there
was some proptosis of the left eye
with almost complete ophthalmop-
legia externa and interna with the
exception of feeble and sluggish
reaction of the left pupil to light
while the right pupil was normal.
She had hyperaesthesia over the dis-
tribution of the maxillary and
ophthalmic divisions of the left
trigeminal nerve. Her visual acuity
was J20 on the left and J2 on the
right.

Investigations: L

‘I'he pre-operative 1nvestigations
were as follows: Hb. — 13.8G% and
plasma viscosity 1.64. Cerebrospinal
fluid was clear and no cells were
present. The protein was 49 mg%.
Pregnancy test was negative. Plasma
cortisol at 9. a.m. was 21.4 ug/100 cc
and at midnight 10.0 ug/100 cc.
Serum thyroxine was 4.8 ug/100 cc.

Skull X-rays revealed erosion of
the posterior part of the floor of the
pituitary fossa and poor definition of
the posterior clinoids. The sphenoi-
dal sinus was clouded, and in the
tomograms a clear cut soft tissue
mass of about 3 cm. in diameter with
a rounded anterior margin could be
seen. A left carotid angiogram
showed straightening of the inferior
limb of the siphon consistent with a
mass spreading laterally from the
pituitary fossa region, and also an
area of pathological circulation
across, above and behind the an-
terior limb of the siphon was seen.

A left fronto-temporal craniotomy
was performed. An extradural tumor
involving the sphenoid bone and
cavernous sinus was found and was
partially removed.
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Pathology:

The smears received during
surgery were stained with toluidine
blue and the predominant feature
was the presence of multiple giant
cells and some mononuclear cells.
fThe final diagnosis was deferred
until the paraffin sections were avail-
able, but a non-malignant neoplasm
arising in bone was suggested.

The biopsy specimen consisted of
multiple portions of grey polypoidal
tissue, together weighing 5 G.
Cryostat sections were cut and
stained by red sudan dye, and the
remaining material was embedded in

paraffin. Sections were stained with
hematoxylin and eosin, Van Giesson
hematoxylin, Gomori silver impreg-
nation, and by the periodic-acid
Schiff technique. Sections showed a
tumor (Fig. 2) composed of stromal
cells and multinucleated giant cells
lying in a moderately vascular
stroma. The prominent feature was
the presence of numerous multinuc-
leated giant cells with 10-60 nuclei
situated at the center of these cells
with abundant eosinophilic cyto-
plasm. The stromal cells were
mononuclear, spindie or ovoid in
shape with indistinct cytoplasm. The

Figure 1—Case 1. Tumor from 1952 biopsy showing multinucleated giant cells and
stromal cells. Hematoxylin and eosin X 300.
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chromatin pattern of the nuclei of
the stromal cells was similar to that
of giant cell nuclei and a few mitoses
were present. A characteristic well
developed pericellular reticulin pat-
tern was demonstrated by the reticu-
lin stain (Fig. 3). No intracytoplas-
mic fat was present.

A diagnosis of giant cell tumor of
bone was made. Before post-
operative treatment was started her
parathyroid function was assessed.
These revealed a serum calcium of
10.1 mg/100 cc, inorganic phosphate
3.2 mg/100 cc and alkaline phos-
phatase 75 i.u./litre.

» el .

Figure 2—Case 2. Tumor from biopsy showing multinucleated giant cells with nuclei
congregated at their center. Round to oval stromal cells are also present. Hematoxy-
lin and eosin X 300.
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Post-Operative Progress:

Radiotherapy was started and she
received a total dose of 3400 rads in
27 days after discharge.

On reassessment, six months,
eighteen months and four years
later, she complained of occasional
occipital headaches but she had
gained one stone in weight, was feel-
ing much better in herself and had
started menstruating. There was im-
provement in her visual acuity and
external ocular movements and the
dimensions of the zone of hyperaes-
thesia had diminished.

E - -
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DISCUSSION

The involvement of II, III, IV, V
and VI cranial nerves is the most
characteristic feature of these le-
sions because of their close associa-
tion with the sphenoid bone. The
clinical picture in the two cases is
similar. This almost stereotyped pat-
tern is apparent in all the reported
cases reviewed by Geissinger et al.
(1970). Endocrine symptoms were
rare in some reported cases, but
were present in the cases of McNer-
ney (1949), and Pitkethley and
Kemp (1969), although only post-
operatively in the latter case. In the
present cases, however, amenorrhea
was an early feature and an impor-
tant symptom in two young women.

Giant cell tumor of bone has been
recognized as arising in the
epiphysis of a long bone in young
adults after the epiphysial-
metaphysial union is complete. Al-
though this tumor has been de-
scribed in other skull bones, the
sphenoid bone is a relatively un-
common site. The sphenoid bone
develops from pre-sphenoid and
post-sphenoid parts, which ossify
from several ossification centers in
preformed cartilage. These areas are
comparable to the ends of long
bones and thus provide a favorable
site for the genesis of giant cell
tumor. The average age of onset is
25 years, but there are examples of
much younger and older cases.
Echols (1945) reported a case of 12
years of age and Geschickter (1949)
reported a case of 52 years. There is
a definite female preponderance. Of
the twelve cases reported in the
world literature, eight were females
and three were males. The sex and
age of one case was not stated. The
present cases bring the total to ten
females in a total of thirteen.

The histological findings in both
cases were identical. The tumor was
composed of a variable number of
giant cells interspersed between the
stromal cells. The number of nuclei
in the giant cells varied from 10-60
and the chromatin pattern of the
nuclei of the stromal cells was simi-
lar to the nuclei in the giant cells.
Prominent histological features were
well developed pericellular reticulin
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and few mitoses. No pleomorphism
of the nuclei was present and both
tumors were classified as Grade I
(Lichtenstein, 1965). Hutter et al.
(1962) suggested that if the growth
rate was rapid there would be fewer
giant cells and vice-versa. In both
specimens the presence of many
giant cells plus other benign charac-
teristics gave a clear indication of a
slow and benign course.

Before making a firm histological
diagnosis of giant cell tumor of bone
other conditions such as hyper-
parathyroidism, fibrous dysplasia,
histiocytosis-x and non-ossifying
fibroma must be excluded. Various
histochemical tests such as the pres-
ence of acid phosphatase, acid
mucopolysaccharides and absent
lipid in cytoplasm have been de-
scribed to differentiate giant cell
tumor of bone from histologically
similar conditions. None of these
tests are absolutely specific. How-
ever, for the diagnosis of this tumor
when it arises from the sphenoid
bone, it is essential to cut cryostat
sections tefore paraffin embedding
in order to do lipid and P.A.S. stains
to exclude histiocytosis-x. The pres-
ence of pericellular reticulin distin-
guishes it from the bony lesion of
hyperparathyroidism, but estima-
tions of serum calcium, phosphate
and alkaline phosphatase are equally
important to exclude this condition.
On clinical and radiological grounds
alone a precise diagnosis cannot be
made, although certain features can
be suggestive. The mainstay of diag-
nosis is histological examination
without which appropriate treatment
canndt be instituted. Success in the
management depends on prompt his-
tological identification and early in-
stitution of radiotherapy. One of the
cases described (M. E.) showed an
extremely good response to
radiotherapy without recurrence or
malignant change after nearly
twenty years. The second case after
a course of radiotherapy fared very
well. There are numerous complica-
tions and problems associated with
radical surgery because of the situa-
tion of the tumor and involvement of
adjacent vital structures. In view of
the results obtained in these two
cases and the possible dangers in-
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herent in other treatments, we think
radiotherapy is the treatment of
choice following diagnostic surgical
biopsy.
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