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ABSTRACT

A case of an intrasellar germinoma leading to pituitary stalk thickening is reported. The pa-
tient, a 24-year old woman, presented with hyperprolactinemia, secondary hypothyroidism
and hypogonadotropic hypogonadism with no evidence of diabetes insipidus. Cerebrospinal
fluid (CSF) examination revealed an increased number of lymphocytes and histiocytes. Al-
though b-HCG concentration was normal (< 2 mIU/mL) in the CSF, increased b-HCG con-
centration was detected in the serum. Systemic glucocorticoid treatment led to a decrease in
CSF cell count, but no regression of the sellar mass was noted. A diagnostic biopsy was per-
formed and showed an intrasellar germinoma. The patient underwent conventional radio-
therapy. Complete resolution of the mass lesion and normalization of b-HCG concentration in
the serum were observed three months after radiotherapy. The presence of intrasellar mass
lesion in association with pituitary stalk thickening may cause difficulties in the differential
diagnosis. Histopathological examination is essential in equivocal cases in order to reach ac-

curate diagnosis and applying the most appropriate therapy.
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INTRODUCTION

Intracranial germinomas are malignant neo-
plasms which are considered to arise from primi-
tive germ cells which failed to migrate to the genital
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crest during embryonic development."* Most of them
are located in the suprasellar region and may cause
anterior and particularly posterior pituitary hor-
mone deficits.'"** Early establishment of the histo-
logical diagnosis is important for optimum treatment
planning and a successful outcome. Intracranial ger-
minomas are radiosensitive and potentially cur-
able."” In this communication we describe a patient
with an intrasellar germinoma leading to pituitary
stalk thickening with lymphohistiocytic reaction, and
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normal b-HCG concentrations in the cerebrospinal
fluid (CSF) but increased b-HCG concentrations in
the peripheral blood.

PATIENT DESCRIPTION

A 24-year old woman presented with headache.
Physical examination revealed no abnormality. Neu-
rological examination was also normal. Her urine
volume and specific gravity were within normal
range (urine volume 1800 mL/day, urine specific
gravity: 1015). A water deprivation test and plasma
AVP measurements were not carried out so that a
partial form of diabetes insipidus cannot be totally
excluded. Her menstrual history revealed polymen-
orrhea. Basal hormonal evaluation (by Elecsys-
Roche/Hitachi Modular System-Japan) showed hy-
perprolactinemia, hypogonadotropic hypogonadism
and secondary hypothyroidism (Table 1). Basal se-
rum cortisol concentration indicated that the pitu-
itary-adrenal axis was intact. Magnetic resonance
imaging (MRI) revealed an intrasellar mass extend-
ing to the suprasellar region, causing diffuse thick-
ening of the pituitary stalk (Figure 1). Because of
the thickening of the pituitary stalk, we decided to
perform CSF examination to identify the nature of
the mass lesion before the patient underwent any
invasive procedure. A lumbar puncture was per-
formed and revealed the following (Table 2): In-
creased protein concentration and increased cell
count indicating an inflammatory process. Cytolog-
ical examination of CSF indicated that the cells were
mainly composed of lymphocytes and histiocytes and

Table 1. Baseline Hormonal Evaluation of the Patient*®

Patient Normal Range
Free T4 11.3 12.0-22.0 pmol/L
TSH 0.46 0.27-4.20 mIU/L
Prolactin 51 <20 ng/mL
Basal Cortisol 644 140-700 nmol/L
FSH 5.8 1-10 mIU/L
LH 6.5 1-10 mIU/L
Estradiol 128 >183 pmol/L

* Measurements were made by Elecsys assay (Roche/Hitachi
Modular System-Japan)

Figure 1. Intra-suprasellar mass lesion leading to stalk thicken-
ing (white arrow)

showed no immunoreactivity against CD1a antigen.
Therefore, Langerhans cell histiocytosis could not
be verified. Although b-HCG concentration in the
CSF was lower than 2 mIU/mL (i.e. within normal
limits), increased b-HCG concentration in the pe-
ripheral blood obtained simultaneously with the CSF
was noted (15 mIU/mL). Serum and CSF a-fetopro-
tein concentrations were within normal limits. b-
HCG determination in the peripheral blood was
repeated and the results confirmed the previous
finding. b-HCG concentrations were 9.4 mIU/ml and
17.8 mIU/mL on two separate samples. In order to
rule out a b-HCG secreting peripheral tumor® (i.e.
bronchogenic, ovarian, hepatic and renal-cell carci-
nomas), computerized tomography and magnetic
resonance imaging of the chest, abdomen and pel-
vis were performed, but no tumor was identified. In
addition, gynecologic consultation revealed no ab-

Table 2. Cerebrospinal Fluid Findings of the Patient

Patient Normal Range
Total protein 107 12-60 mg/dL
Glucose 3.08 2.20-3.85 mmol/L
b-HCG 0.1 <2mlIU/mL
Cell count 3000 cell/mL <5 cell/mL
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normality.

Before the patient underwent transsphenoidal
diagnostic procedure, we decided to try a short
course of steroid treatment since the CSF findings
could be compatible with lymphocytic hypophysitis.
While the patient was taking L-thyroxin 50 mg/day
for secondary hypothyroidism, methyl prednisolo-
ne (equivalent to 1 mg/kg prednisolone) was initiat-
ed and MR imaging and CSF examination were re-
peated 3 weeks later. No regression of intrasellar
mass and no resolution of the headache were re-
ported. Repeated CSF examination indicated sig-
nificant decrease in the cell count (5 cell/mm?’) with
normal protein concentration. Cytological examina-
tion revealed scarce cells within the CSF, while b-
HCG concentration was within the normal limit (1.2
mlIU/mL), though it was still higher in the peripher-
al blood (14 mIU/mL). Methyl prednisolone was
decreased rapidly and the patient underwent trans-
sphenoidal biopsy. Total tumor removal was not at-
tempted. The histopathological examination con-
firmed an intrasellar germinoma with strong immu-
noreactivity for placental alkaline phosphatase.
Immunostaining for b-HCG could not be performed
because of technical problems. After the operation,
conventional radiotherapy with fractional doses for
a total of 50 Gy was applied. No other anterior or
posterior pituitary hormone deficit developed after
the diagnostic procedure. Her serum b-HCG con-
centration was still higher than normal before the
radiotherapy. After radiotherapy, hypocortisolemia
developed within a month in addition to previous
hormone deficiencies. Glucocorticoids and sex ste-
roids added to therapeutic regimen. Repeated sella
MRI 3 months after conventional radiotherapy re-
vealed complete resolution of the mass (Figure 2).
b-HCG concentration in the peripheral blood had
normalized (0.1 mIU/mL). The patient has been well
on replacement therapy for hypopituitarism during
a follow-up period of 2 years, although mild hyper-
prolactinemia as persisted. No evidence of recur-
rence has been observed on serial MRI scans and
her serum b-HCG is still <2mIU/mL.

DISCUSSION

A typical presentation of intrasellar tumors may

Figure 2. MR imaging of the sella performed 3 months after
radiotherapy. No mass lesion was evident.

create problems in differential diagnosis, as is illus-
trated by the present case. Diabetes insipidus is con-
sidered an early clinical manifestation of germino-
ma of the sellar region, but it was not a presented
sign in our case, although a partial defect in ADH
secretion cannot be excluded; urine specific gravity
in random specimens was 1015 but a deprivation test
was not carried out.

Intrasellar germinomas may cause lymphohisti-
ocytic inflammatory reaction in the CSF and may
lead to erroneous diagnosis, such as that of hypo-
physitis. In addition, systemic anti-inflammatory
therapies may have an effect on this type (i.e. tu-
mor associated) of inflammatory reactions and may
further delay the definitive diagnosis. Thus, Endo
et al and Konno et al reported a 12-year old boy
and a 6-year old girl with neurohypophyseal germi-
nomas who presented as granulomatous hypophys-
itis.*” Moreover, a prepubertal girl was reported with
biopsy proven hypophysitis and lymphocytic infiltra-
tion which subsequently proved to harbor a germi-
noma." In the latter case, it was suggested that lym-
phocytic infiltration may represent a first sign of a
host reaction to an occult germinoma.

Some intrasellar germinomas cannot interact
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with the subarachoidal space, therefore tumor prod-
ucts cannot spill over into the CSF. Communication
with the systemic circulation via hypophyseal venous
circulation may cause the discrepancy of findings
observed in our patient, namely increased b-HCG
concentrations in the peripheral blood but normal
b-HCG concentrations in the CSF. Although direct
proof of this hypothesis could not be established in
our case, higher than normal b-HCG in peripheral
blood on several occasions and normal CSF b-HCG
concentrations on two occasions support this postu-
lation. Normal CSF b-HCG could be attributed to
the so-called high dose “Hook” effect. However, we
determined b-HCG by Elecsys assay, which is de-
void of Hook effect up to 750 000 mIU/mL concen-
trations of b-HCG.

After radiotherapy, disappearance of the tumor
correlated with decreased b-HCG concentrations in
the peripheral blood. Seregni et al' revealed that
12 of their 30 patients with intracranial germ cell
tumors had increased serum b-HCG levels, 8 pa-
tients had increased b-HCG only in CSF and 10
patients had no increase in either serum or CSF. It
has been reported that increased protein tumor
markers in CSF are more sensitive and reliable pa-
rameters for the presence of intracranial germ cell
tumors."” Utsuki et al’ evaluated 32 patients with
intracranial germinomas for whom HCG/b-HCG
levels were measured. In their series, HCG/b-HCG
levels were found to be increased in the serum only
in 13 patients. In this series, tumors were pineal in
4, suprasellar in 6 and pineal and ventricular in 3
patients. None of the patients had intrasellar local-
ization. Janmohammed et al* showed that tumor
markers were both concomitantly raised in serum
and CSF or both undetectable in their patients with
suprasellar germ cell tumors. Inamura et al® indi-
cated that 7 out of 12 patients had increased HCG/
b-HCG levels in both serum and CSF. In 5 patients,
HCG/b-HCG were negative in the serum but at least
one was positive in CSF. In serum-positive cases,
localizations were pineal region in 4, basal ganglia
in 2 cases and suprasellar region in one patient.
According to these observations, the finding in our
patient with intrasellar germinoma of increased (-
HCG in the serum and not in CSF is unusual.

Conventional radiotherapy is reported to be as-
sociated with mental and pituitary hormonal dys-
function, especially in early childhood." In our pa-
tient, additional pituitary hormonal deficit (i.e.
ACTH deficiency) developed shortly after radio-
therapy. A combination of chemotherapy and ra-
diotherapy has been used to reduce the dose of ir-
radiation and radiation induced side effects.” In
addition, stereotactic radiotherapy is applied to min-
imize the late radiation morbidity." Long-term re-
sults of these treatment modalities are required to
fully determine their efficacy and side effects.

Pituitary stalk thickening on MRI suggests infec-
tious, inflammatory or granulomatous lesions. Lym-
phocytic infundibuloneurohypophysitis —an autoim-
mune inflammatory disorder —causes central dia-
betes insipidus and pituitary stalk thickening which
may later disappear.' Langerhans cell histiocytosis,
tuberculosis, sarcoidosis, Wegener granulomatosis
and granulomatous hypophysitis may also cause pi-
tuitary stalk thickening. Various neoplastic condi-
tions, such as germinomas, metastasie lesions, leu-
kemic infiltration, lymphoma, teratoma, craniophar-
yngioma and hypothalamic glioma, may also cause
stalk thickening."”"* CSF examination may be help-
ful for the definitive diagnosis. It has been suggest-
ed that because germinomas usually have a supra-
sella localization, diabetes insipidus is present at the
onset of the disease in most patients.>*” However,
in our patient with involvement of pituitary stalk and
hyperprolactinemia, no clinical findings of overt di-
abetes insipidus developed. Although careful anal-
ysis of clinical, laboratory and imaging findings may
facilitate the diagnosis in most of the cases with in-
trasellar masses and pituitary stalk thickening, trans-
sphenoidal biopsy should be performed in equivo-
cal cases. Correct diagnosis allows us to carry out
the most appropriate treatment.
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