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Intracranial germ cell tumors (GCTs) are relatively rare, which account for 0.5% of all
primary intracranial neoplasms. Intracranial germinomas most commonly occur in the
pineal and suprasellar region, making up the majority of all intracranial GCTs. For its
diversified clinical manifestations, the diagnosis is easily confused with other diseases.
Here, we present a case of a 19-year-old boy with intracranial germinoma who was
preliminarily misdiagnosed as hyperthyroidism for the symptoms of weight loss and
thyroid dysfunction.
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BACKGROUND

Primary intracranial germ cell tumors (GCTs) originate from primordial germ cells. Germinomas
comprise the majority of GCTs and usually develop in the midline structures, especially in the pineal
followed by the suprasellar region (1). They mainly affect children and young adults, and have a
male predominance (2). Depending on the size and location of the GCTs, there are different clinical
manifestations: hypopituitarism, diabetes insipidus, intracranial hypertension, etc. The diagnosis of
intracranial germinoma is easily confused with other diseases due to its diverse clinical
manifestations. Here, we report a case of intracranial germinoma in a 19-year-old boy who was
misdiagnosed as hyperthyroidism.
CASE PRESENTATION

A 19-year-old boy was admitted to the hospital for complaints of fatigue, poor appetite, and weight
loss without headache, nausea, vomiting, polydipsia, and polyuria. Pre-admission thyroid hormones
determination: thyroid stimulating hormone(TSH) <0.005 mU/L (Reference range 0.27–4.2 mU/L),
free triiodothyronine (FT3) 7.66 pmol/L (Reference range 3.60–7.50 pmol/L), free thyroxine (FT4)
19.52 pmol/L (Reference range 12.0–22.0pmol/L). The preliminary diagnosis was hyperthyroidism.
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Physical examination: T: 36.5°C, R: 18 bpm, BP: 85/52
mmHg, HR: 87 bpm, Height: 173 cm, Weight: 44 kg, BMI:
14.7kg/m2. Clear consciousness, dry skin, and normal
development. Neurological examination was negative.

Laboratory examination: blood glucose, hepatic function, renal
function, routine blood count, and stool routine were normal.
Redetermination of thyroid hormone on admission: TSH <0.005
mU/L, FT3 6.93 pmol/L, FT4 18.03 pmol/L. TSH receptor
antibody (TRAb), thyroglobulin antibody (TGAb), and thyroid
peroxidase antibody (TPOAb) were negative. The thyroid function
of the patient was changing without any drug intervention over
time (Table 1). Single-photon emission computed tomography
(SPECT) thyroid imaging revealed decreased thyroid uptake of
technetium. The results of additional hormone test showed
secondary hypoadrenocorticism, secondary hypogonadism, and
hyperprolactinemia (Table 2). Then, the patient was treated with
hydrocortisone 50mg per day. A few days later, the patient began
to complain about polydipsia and polyuria. The serum sodium
concentration increased from 142 to 158 mmol/L and there was no
change in urine specific gravity (1.004) during the water
deprivation test, while a great increase in urine specific gravity
(increased from 1.004 to 1.018) was observed after administration
of desmopressin, this confirmed central diabetes insipidus (CDI).
His polydipsia and polyuria were relieved by desmopressin.
Contrast-enhanced MRI revealed nodular signals in the pineal,
suprasellar region, and fourth ventricle (1.0, 2.7, and 1.1 cm in
diameter, respectively) (Figure 1A). A spine MRI excluded
metastatic lesions. Serum b-human chorionic gonadotropin (b-
HCG) was 8.56 IU/L (Reference range <3.81 IU/L)and serum
Alpha-fetoprotein (a-FP) was within the normal reference range.
Consequently, the diagnosis of intracranial germinoma was
considered. After the completion of diagnostic radiation therapy
of 20 Gy and subsequent radiotherapy(the patient received three-
dimensional conformal radiotherapy and the total dose was 40 Gy
in fractions of 1.8–2.0 Gy per day, 5 d/wk), the lesions of the
suprasellar, the pineal, and fourth ventricle almost disappeared
(Figure 1B). Redetermination of the thyroid axis revealed that all
the indices gradually returned to the normal range, with ACTH
fluctuating around the lower limit of the reference range and low
levels of cortisol. The patient was treated with hydrocortisone 20
mg/day and desmopressin 0.05 mg per day for cortisol
replacement and CDI, respectively. His symptoms improved
significantly, the 24-hour intake and output were maintained at
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about 2,000 ml, blood pressure returned to normal, and his
weight increased. No recurrence occurred after a follow-up
period of one year.

DISCUSSION

Primary central nervous system (CNS) germ cell tumors (GCTs)
are rare, which represent approximately 0.5% of all primary
intracranial neoplasms (3). These rare tumors primarily affect
children (especially 10–14 years old) and young adults with a
male preponderance (2, 3). The majority of intracranial GCTs
appear in the midline structures of the brain, such as the pineal
and suprasellar region (1). CNS GCTs include a heterogeneous
group of neoplasms, which are commonly classified into
germinomas and non-germinomatous germ cell tumors
(NGGCTs) (4, 5). Germinomas comprise the largest
proportion of CNS GCTs and show high radiosensitivity and
also excellent prognosis. The optimal treatment is either
radiotherapy alone or chemotherapy followed by radiotherapy
(3, 6).

The diversity of clinical manifestations is related to the size
and location of tumors. Tumors occurring in the pineal region
can easily block the midbrain aqueduct, causing obstructive
hydrocephalus, high intracranial pressure, Parinaud ’s
syndrome, etc. (7), while suprasellar tumors mostly lead to
hypothalamo-hypophyseal insufficiency with corresponding
clinical manifestations, namely, delayed growth, delayed or
precocious puberty, central diabetes insipidus, fatigue, weight
loss, etc. (8). This patient showed symptoms of fatigue and
weight loss, had low levels of TSH and normal levels of FT4
TABLE 1 | Serum thyroid hormones with reference range.

Serum Thyroid Hormones TSH T3 FT3 T4 FT4

Reference range 0.27–4.2mU/L 1.3–3.1nmol/L 3.60–7.50pmol/L 62–164nmol/L 12.0–22.0pmol/L
On admission <0.005 6.93 18.03
1 week later 0.006 3.84 14.88
2 weeks later 0.012 3.21 14.19
3 weeks later 0.018 1.19 3.66 86.22 12.48
2 weeks after RT 0.058 0.86 2.72 73.63 10.67
1 month after RT 0.765 2.76 11.33
2 months after RT 0.883 1.20 3.22 88.63 12.64
4 months after RT 1.630 3.59 14.67
January 2022 | Volume 12
TSH, thyroid stimulating hormone; T3, triiodothyronine; FT3, free triiodothyronine; T4, thyroxine; FT4, free thyroxine; RT, radiotherapy.
TABLE 2 | Hormone test results.

Hormones Lab value Reference range

ACTH (8:00 A.M.) 10.87 5.00–78.00 ng/L
Cortisol (8:00 A.M.) 50.79 147.30–609.30 nmol/L
GH 2.10 0.03–2.47 ng/ml
LH <0.10 1.70–8.60 mIU/L
FSH <0.10 1.50–12.40 mIU/L
Estradiol <5.00 25.80–60.70 pg/ml
Testosterone 1.99 0.28–11.10 ng/ml
PRL 78.22 4.60–21.40 ng/mL
ACTH, adrenocorticotropic hormone; GH, growth hormone; LH, luteinizing hormone;
FSH, follicle-stimulating hormone; PRL, prolactin.
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and FT3, so subclinical hyperthyroidism was considered.
However, we noticed the patient paradoxically had poor
appetite and low blood pressure, instead of hypermetabolic
symptoms such as heat intolerance, sweating, and increased
appetite. Additionally, during serial follow-up of the thyroid
hormone after admission, the FT3 and FT4 levels were on a
downward trend. The results of the pituitary hormone test
showed he had secondary hypoadrenocorticism, secondary
hypogonadism, and hyperprolactinemia. In the absence of
cortisol, the symptoms of polydipsia and polyuria of the
patients with diabetes insipidus cannot be obvious. After being
given hydrocortisone, the symptoms of polydipsia and polyuria
become apparent for an increase in blood volume (9). The
subsequent water deprivation vasopressin test confirmed
central diabetes insipidus. The patient had normal physical
development, which might suggest the tumor had been present
and developed after his puberty.

Although histopathology is the golden standard for the
diagnoses of CNS GCTs, it is difficult to obtain the
pathological specimen clinically. Imaging examination is
helpful in diagnosis, typical MRI abnormalities in typical
locations are strongly suggestive of intracranial GCTs.
Intracranial GCTs lesions that involve both the pineal gland
and suprasellar region are frequently termed as bifocal GCTs
(10), of which the majority are germinomas (11). Synchronous
neoplasms in any other location such as the fourth ventricle are
considered to represent disseminated foci (12). MRI
examinations of the patient revealed localized lesions were
distributed in the pineal, suprasellar region, and fourth
ventricle and presented significantly heterogeneous
enhancement. Alpha-fetoprotein (a-FP) and Beta-Human
chorionic gonadotropin (b-hCG) are two markers of GCTs,
which are not produced by any other primary intracranial
neoplasms (13). b-hCG is more valuable in diagnosing
germinomas, because germinomas may secrete low levels of b-
hCG instead of a-FP (14). Hu et al. suggest b-hCG ≥8.2 IU/L in
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CSF or serum b-hCG ≥2.5 IU/L as cutoff values for the clinical
diagnosis of intracranial GCTs (15). In our patient, the high
serum b-hCG (8.56 IU/L) and normal a-FP further support
the diagnosis.

Because of the high radiosensitivity of germinomas compared
with other intracranial tumors, diagnostic radiotherapy with a
dose of 20 Gy was once used without histological verification
(16–18). Prompt response to low-dose radiation (tumor can be
reduced in mean diameter by more than 80% at 15-20 Gy) was
deemed as one of the criteria for the clinical diagnosis of
intracranial germinoma (19, 20).

For CNS germinomas, there has been consensus that
radiotherapy should be the first line treatment and adjuvant
chemotherapy could be conducive to the reduction of
radiation dosage, while surgical resection plays a limited role
(21, 22). The favored management for patients with
symptomatic obstructive hydrocephalus is endoscopic third
ventriculostomy (ETV) (22). Craniospinal irradiation (CSI)
with focal boosts to tumor sites remains the standard of care
for metastatic germinoma. The SIOP CNS GCT 96
study demonstrated 98% overall survival at 5 years with a CSI
dose of 24 Gy followed by a 16 Gy boost to the tumor sites, no
case of relapse was reported during a median follow-up of 6
years, and there was no additional benefit of chemotherapy (23).
A retrospective review presented 10 patients with histologically
proven primary intracranial germinoma who were treated by
low-dose CSI with local boosts to a total dose of 40 Gy, all
patients were alive with a median follow up time of 10.9 years,
none with relapsed disease (24).

After trial therapy with a dose of 20 Gy and subsequent
radiation, significant shrinkage of the lesions of the patient was
observed. As the tumor volume shrunk obviously, his thyroid
function gradually returned to normal. It suggested that the
changes in his thyroid function were related to transient
hyposecretion of TSH caused by tumor compression, which
was misdiagnosed as subclinical hyperthyroidism.
FIGURE 1 | Enhanced Brain MRI before and after Radiotherapy. (A) Sagittal contrast-enhanced T1-weighted MR image revealing three masses in the pineal,
suprasellar region and fourth ventricle(arrows). (B) After radiotherapy, T1-weighted MR image show total disappearance of the lesions.
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CONCLUSION

Because germinomas occur at different ages with different
course and lesion sites, the clinical manifestations and lab
results are diverse and deceptive. This patient was
misdiagnosed as subclinical hyperthyroidism for TSH
reduction at first. Therefore, it is of great help to the diagnosis
by dynamic observation of the changes in symptoms and lab
results. By the way, imaging examination, b-hCG test and
diagnostic radiotherapy are valuable for the diagnosis
of germinoma.
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