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Is Regression of Intracranial Germinoma Spontaneous or
Diagnostic Radiation-Induced? A Case Report
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Abstract

Although several case reports describing about “spontaneous” re-
gression of primary intracranial germinoma are available, intensive
analysis of those reports suggests diagnostic radiation as a possible
cause of the regression in those reports. We present a case of re-
gression of intracranial germinoma, which advocates diagnostic ra-
diation as a cause of previously reported regression of intracranial
germinoma. A 22-year-old female student was forced to repeat a
grade in school due to unusual fatigue. Despite 4-year absence of
her menstrual period as a woman of reproductive age, she did not
receive medical attention until experiencing unusual fatigue with
visual disturbance and undermined learning. Initial endocrinologi-
cal work-up revealed panhypopituitarism with masked diabetes in-
sipidus. Magnetic resonance imaging showed a suprasellar tumor,
involving the neurohypophysis, optic chiasm and hypothalamus,
with spinal dissemination. Endoscopic transnasal biopsy provided
pathological confirmation of germinoma, which was treated with
craniospinal irradiation. Regression of the suprasellar lesion after
cranial computed tomography during radiation therapy planning
was demonstrated on serial magnetic resonance imaging. The
patient obtained remission and regained a nearly normal level of
activity under hormone replacement therapy, but restriction of her
visual fields did not improve sufficiently. Diagnostic radiation can
induce the regression of intracranial germinoma. Clinicians should
keep this diagnostic radiation-induced regression of germinoma in
mind and should eliminate unnecessary irradiation to germinoma
throughout the diagnostic process. Inadvertent diagnostic radiation
can hide fine lesions to be treated.
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Introduction

Spontaneous regression and remission from cancer was de-
fined by Cole and Eversion in 1956 [1]. Examples of the
spontaneous regression of primary intracranial germinomas
can be found in the literature from authoritative journals [2-
6].

We previously reported a case of synchronized multiple
regression of primary intracranial germinoma [7]. In that re-
port, we suggest the synchronized multiple regression as a
diagnostic radiation-induced regression (DRIR).

Here, in this report, we present a case of regression of
disseminated primary intracranial germinoma, which advo-
cates diagnostic radiation as a cause of previously reported
regression of intracranial germinoma on serial magnetic res-
onance (MR) imaging. We discuss whether these regressions
are spontaneous or diagnostic radiation-induced and try to
establish a new clinical entity of DRIR.

Clinicians, in particular, among the neurological field
should keep this DRIR of germinoma in mind and should
eliminate unnecessary irradiation to germinoma throughout
the diagnostic process. Inadvertent diagnostic radiation can
hide fine lesions to be treated.

Case Report

A 22-year-old female student was forced to repeat a grade
in school due to unusual fatigue. She was delivered by Cae-
sarean section with birth weight of 2,700 g. She experienced
menarche at 14 years old. Her menstrual cycle had been ir-
regular from the menarche until amenorrhea occurred. She
had been well until the summer when she was 18 years old,
a first year college student. She had been noticing the fatigue
since the summer and also realized her tendency to feel ex-
cessive thirst and to drink a significant amount of water at
that time of onset. Although the polydipsia associated with
polyuria gradually decreased in the next several months, gen-
eral malaise with amenorrhea occurred around the same time
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Figure 1. Upper: Goldmann perimeter reveals asymmetric bitemporal hemianopsia. Lower: Post-contrast MR imaging
showed a contrast-enhanced sellar-suprasellar tumor and a light-enhanced lesion in the left basal ganglia.

as well as accompanying weight loss. She believed these
series of symptoms to be summer lethargy (“natsu-bate” in
Japanese) and did not seek medical attention. Despite gen-
eral malaise with amenorrhea, she patiently attended college
until experiencing unusual fatigue with visual disturbance
undermined learning when she turned 22 years old. Visual
field test revealed her not-so-symmetric bitemporal hemi-
anopsia (Fig. 1). Initial endocrinological work-up revealed
hypopituitarism with masked diabetes insipidus (DI) and
hyperprolactinemia (Table 1). Cerebrospinal fluid levels of
beta-human chorionic gonadotropin (hCG) and placental-
like alkaline phosphatase (PLAP) were elevated (Table 2).
MR imaging showed a suprasellar tumor, involving the neu-
rohypophysis, optic chiasm, hypothalamus, corpus callosum
and basal ganglia (Fig. 1), with a spinal lesion (Fig. 2A, B).
Hydrocortisone, 20 mg per day, was administrated soon
after hypopituitarism was diagnosed in the patient. DI mani-
fested after hydrocortisone replacement therapy. Desmopres-
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sin was taken as a nasal spray to control the central DI. An
endoscopic transnasal biopsy was performed (Fig. 3). Suf-
ficient specimens to diagnose were obtained without mor-
bidities including cerebrospinal fluid leakage. Pathological
examination showed a biphasic population of mature lym-
phocytes and larger germinoma cells compatible with pure
germinoma (Fig. 3). Serial MR imaging showed regression
of the suprasellar lesion after cranial computed tomography
(CT) during radiation therapy planning (Fig. 4). The patient
was treated with craniospinal irradiation. MR imaging dem-
onstrated that the intracranial lesions (Fig. 5, 6) and the spi-
nal lesion (Fig. 2A, B) disappeared after completion of radia-
tion therapy (Fig. 2C, D). The serum level of beta-hCG and
CSF levels of beta-hCG and PLAP were normalized (Table
2) after completion of craniospinal irradiation. The patient
obtained remission and regained a nearly normal level of ac-
tivity under hormone replacement therapy including hydro-
cortisone, levothyroxine and desmopressin. Restriction of
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Table 1. Laboratory Data on Admission

On admission Reference Unit
Growth hormone 0.1 <25 ng/mL
Prolactin 62.0 2.7-28.8 ng/mL
Luteinizing hormone <0.6 mlU/mL
Follicle-stimulating hormone 1.2 mlU/mL
Thyroid-stimulating hormone 2.28 0.6-4.1 mlU/L
Free T3 1.9 2.1-3.8 pg/mL
Free T4 0.5 09-1.6 ng/dL
Cortisol 1.0 3.5-183 pg/dL
Estradiol <25 pg/mL
Somatomedin C 44 161 - 425 ng/mL
Na 148 138 - 146 mEq/L
K 39 3.6-49 mEq/L
Cl 111 99 - 109 mEq/L
her visual fields, however, did not improve sufficiently (Fig. Discussion
7). She returned to college after a 3-month absence. Goldma-
nn perimeter revealed slight recovery of the left eye’s visual After Ide et al reported the first suspected case of the regres-
field 7 months after completion of radiation (Fig. 7). sion of a primary intracranial germinoma [2], several reports
Table 2. Tumor Markers
Before treatment After treatment References
Blood
Alpha-fetoprotein (ng/mL) 5 5 <6
Beta-hCG (ng/mL) 0.21 <0.1 <0.1
Cerebrospinal fluid
Beta-hCG (ng/mL) 2.87 <0.1
PLAP (pg/mL) 2116 <5

hCG: human chorionic gonadotropin; PLAP: placental-like alkaline phosphatase.
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Figure 2. Endoscopic vision revealed grayish gelatinous tissue behind the thinned adenohypophysis (A). Histological
diagnosis showed a biphasic population of mature lymphocytes and larger germinoma cells (B), staining of the cyto-
plasm and cytoplasmic membrane with placental alkaline phosphatase (C), and many MIB-1 positive cells (F), which
are compatible with pure germinoma. Post-operative CT scans show that the intrasellar lesion was accessed by the

endoscopic endonasal biopsy (D, E).

about the regression of primary intracranial germinomas
were added to the literature [3-6] as spontaneously regressed
cases. We previously reported a case of synchronized mul-
tiple regression of primary intracranial germinoma [7] and
concluded that the synchronized multiple regression did not

occur spontaneously but was caused by diagnostic radiation.
In other words, diagnostic radiation can cause a regression
of germinoma.

In this report, we present serial MR images showing a
regression of suprasellar germinoma after cranial CT scan.

Figure 3. Serial images clearly demonstrated a regression of germinoma in this case. The regression was observed
after the post-operative cranial computed tomography (CT) scan (B, E). Since this tumor is pure germinoma, this
regression is compatible with diagnostic radiation-induced regression (DRIR). Sagittal MR images show the DRIR
clearly: The tumor shows rapidly shrinking from the pre-CT-scanned state (A, D) through the third post-CT-scan day

(C, F), to the eighth day (D, G).
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Figure 4. MR imaging demonstrates that the intracranial lesions before endonasal biopsy (A, D) and after endonasal
biopsy (B, E) disappeared after completion of radiation therapy (C, F). Note that DRIR blurred the lesion of the left basal
ganglia (A) after single cranial CT scan before radiation therapy (B).

These findings of serial MR images advocate the existence
of DRIR of germinoma. Here, we propose DRIR of germi-
noma as a new clinical entity.

Germinomas are so radiosensitive that they occasionally
show regression after exposure to the radiation for diagnos-
tic angiography [8]. This DRIR leads us to question whether
previously reported spontaneous regressions of germinomas
[2-6] are really “spontaneous” or not, because the patients in
all of these cases were exposed to diagnostic radiation before
regression, for example, plain X-ray films [3], CT scan(s) [2,
4-6] and angiography [3].

Si et al reported the case of a patient with a central ner-
vous system germinoma that showed a significant regres-
sion in size following surgery and the administration of
dexamethasone, prior to the initiation of chemotheraphy or
therapeutic irradiation [9]. This patient, however, underwent
multiple cranial CT scans. We speculated, even in this case,
that DRIR is compatible with a cause of the regression of
germinoma rather than the administration of dexamethasone.

Inadvertent diagnostic radiation can hide fine lesions to
be treated, such as the lesion at the basal ganglia in our case
(Fig. 1, 5A, 5B).

Regressions induced by diagnostic radiation may also
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indicate the high radiosensitivity of the lesion, which is a key
to an accurate diagnosis of germinoma [7]. This provides a
diagnostic and/or therapeutic clue and can help avoid radical
resection [7].

Conclusion

Clinicians, particularly among the neurological fields, should
keep this DRIR of germinoma in mind and should eliminate
unnecessary irradiation to germinoma throughout the diag-
nostic process.
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Figure 5. Spinal dissemination (A: post-contrasted sagittal image, B: T2-weighted sagittal image) also
achieved complete remission (C: post-contrasted sagittal image, D: T2-weighted sagittal image).

Figure 6. Nine months after completion of radiation, MR imaging shows no recurrence of the sellar-suprasellar lesion
(C) and recovery of the intranasal and intrasphenoidal environments (C), which indicates that endoscopic endonasal
biopsy is satisfactorily less-invasive.
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7 months later

Figure 7. Despite complete remission of the lesion, restriction of the patient’s visual fields did not improve sufficiently. Goldmann perimeter
revealed slight recovery of the left eye’s visual field 7 months after completion of radiation.
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