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Abstract: A 17-year-old adolescent boy presented with atypical major depressive episode
(MDE) without specific focal neurological signs for 6 months. He had a diagnosis of intra-
cranial germinoma, and the atypical MDE symptoms subsided after the operation. However,
he had a relapse of atypical MDE 7 months after the first surgery. His mood and binge eating
symptoms subsided, but intractable body weight gain only partially improved after treatment.
When encountering manifestations of depression with atypical features, especially with binge
eating symptoms in male children and adolescents, with early onset age, no family history, and
prolonged depressive episodes, clinicians should consider not only mood disorders including
bipolar spectrum disorders but also organic brain lesions such as intracranial germinoma.
Keywords: intracranial germinoma, atypical major depressive episode, binge eating behavior,
body weight gain

Introduction

Primary central nervous system germ cell tumor (CNSGCT) is a relatively rare
childhood malignancy that occurs at a higher incidence of 2%-9% in Japan and
Taiwan.! Intrasellar germinoma shows a noticeable priority for sites along the midline,?
whereas tumors arising within the sella turcica are extremely rare.® Diabetes insipidus
(DI) characterized by excessive thirst and excretion of large amounts of severely diluted
urine is the most common symptom to prompt patients with intrasellar germinomas
to seek medical treatment.*

There has been no report of obvious affective disorder as a first presentations of
CNSGCT. Besides, issues about the mechanism of hypothalamic modulation toward
the long-term outcome of disordered eating behaviors/intractable body weight (BW)
gain among adolescent boys with CNSGCT was less discussed. This study reports
about an adolescent boy who presented with atypical major depressive episode (MDE)
as an initial characteristics of CNSGCT.

Case report
Verbal informed consent from the patient for the case report publication was acquired
on the telephone due to the patient moving to another area. Institutional review board
approval was not sought for this case report.

Mr A, a 17-year-old, right-handed boy, visited a psychiatric clinic due to ini-
tial presentations of depressive mood with mood reactivity, hypersomnia, poor
concentration, lack of energy, binge eating, BW gain (body mass index [BMI]
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22.7-27.3 kg/m?), and impaired school performances for
6 months. Mr A’s binge eating and depression developed
simultaneously. He neither had a family history of psychiat-
ric disorder, substance abuse, seizure, systemic disease, nor
head injury. There were also no specific focal neurological
signs during physical examinations. He had a diagnosis
of MDE with atypical features with a Clinical Global
Impression-Severity score of 5 and received fluoxetine
20 mg daily as treatment.

However, despite treatment with fluoxetine, his depres-
sion symptoms persisted accompanied by intermittent
headache and dizziness, but without other specific focal
neurological signs. However, 6 months after the medical
treatment, he developed poor left eye visual acuity and

Figure | Images before the first operation.

unsteady gait. Brain computed tomography (CT) and
brain magnetic resonance imaging (MRI) showed intra-
sellar/suprasellar lobulated cystic mass and associated
optic chiasm/retrochiasmatic optic tract, and a pineal
gland mass (Figure 1). Abnormal laboratory data find-
ings before operation indicated low morning and evening
cortisol levels (35.75 and 5.52 nmol/L, respectively) and
low total T4 level (44.27 nmol/L). His headache, dizzi-
ness, and atypical MDE symptoms subsided only after
receiving microsurgery and radiosurgery (Figure 2),
and the histopathology report showed intrasellar, supra-
sellar, and pineal germinoma. After the operation, DI
and hypogonadism (testosterone: 0.38 nmol/L) were
diagnosed. Hence, he received regular prednisolone

//
| ‘
Notes: (A and B) Brain computed tomography showed a supra/retrosellar germinoma (black arrow). (C) Brain magnetic resonance imaging T2-weighted image showed an

intrasellar and suprasellar lobulated cystic germinoma with retrosellar extensions; optic chiasm and retrochiasmatic optic tract (optic chiasm indicated by white horizontal
arrow) are mainly affected. No hydrocephalus. White short arrow indicates pineal germinoma. R indicates right side and L indicates left side.
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Figure 2 Follow-up magnetic resonance imaging after the first operation.

Notes: Some parenchymal hemorrhage (black arrows) and edema were seen over
the right frontal lobe along the surgical route. A subacute subdural hematoma (white
arrow) was seen over the right frontal region. White arrowhead indicates a small
pineal germinoma.

10 mg/day, thyroxine 200 pg/day, desmopressin
0.3 mg/day, and testosterone 200 mg injection every month
for hypopituitarism.

Approximately 7 months after the first surgery, he had
another recurrent episode of atypical MDE, with exacerbation
of depressive mood, anhedonia, increased appetite and
hunger, increased psychomotor agitation, hypersomnia, and
total BW gain of 5.7 kg. Brain MRI showed local recur-
rence of residual tumor at optic chiasm and hypothalamus
and obstructive hydrocephalus (Figure 3). The patient’s
depressive mood, increased appetite, and hunger partially
improved after receiving ventriculoperitoneal shunting,
radiosurgery, and diet restriction (Figure 4). One year
after the second surgery, his BMI increased to 35.2 kg/m?
despite an improvement in hyperphagia. Approximately
3 years after the second surgery, with the correction of his
medical condition and nutrition, his BMI partially reversed
to 28.1 kg/m?.

Discussion

The patient met the definition of atypical MDE accord-
ing to The Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision (DSM-IV-TR),
with symptoms such as mood reactivity, binge eating, sig-
nificant BW gain, and hypersomnia. Moreover, the physician
justified the patient’s dizziness without specific neurological

signs or classical triads of intracranial germinoma
(DI, panhypopituitarism, and visual disturbances)® at the
beginning of the treatment course as the common side
effect of fluoxetine.” It may mask the unspecific symptoms
of intracranial germinoma with the dizziness/headache and
delay the timing for accurate diagnosis and proper treat-
ment. Furthermore, ~45%—95% of patients with depression
reported only somatic symptoms.® Therefore, the physician
may initially diagnose the physical complaints and atypical
presentations of depression in this patient without other
specific neurological deficits as MDE with atypical features,
and it may deflect the attention of a progressing intracranial
tumor to the visual acuity loss that appeared 6 months after
antidepressant treatment.

The patient’s atypical MDE is similar to the presenta-
tion of hypothalamic syndrome, and one of the most com-
mon etiologies of hypothalamic syndrome in children is
CNSGCT.® Hypothalamic syndrome is often characterized
by features of hypopituitarism,' depression,’ polyphagia, and
obesity.’ Thus, the patient’s 1) hypothyroidism (character-
ized by depression and weight gain),!*!? 2) hypoadrenalism
(shown as depression),' and 3) hypogonadism (presented
with mood swings and weight gain)'* may be secondary to
hypopituitarism and overlap with the presentations of the
atypical MDE.

The patient’s mood partially improved after treatment;
nevertheless, the causality between the organic lesion and
depression could still not be established, that is, whether
the removal of germinoma, normalizing the intracranial
pressure by ventriculoperitoneal shunting, or decrement of
other confounders led to the remission of depression was not
certain. Moreover, although there were indices for biological
causes, a dual diagnosis with functional depression should
also be considered.

The patient had right frontal parenchymal hemorrhage
and edema after the first operation. His psychomotor agitation
also exacerbated at the same time. Although depression has
been associated with the left hemisphere in some studies, '
the findings have been inconsistent. Pathological laughing,

16 and inappropriate cheerfulness!’

euphoric mood alteration,
have been related to right-hemisphere injury and right hemi-
spherectomy. Moreover, one systemic review did not support
the association between the subsequent depression and left-
side stroke.'® In short, brain insult in either hemisphere may
be associated with depression.

Another interesting symptom is the disordered eating
behavior in this patient, which rarely occurs in boys.”” Mr A

pointed out that, “T didn’t feel disgusted with myself or guilt
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Figure 3 Follow-up images ~7 months after the first operation.

Notes: (A) Axial view of T2-FLAIR image of MRI. (B) Coronal view of T2-FrFSE image of MRI. (C) Diffusion-weighted imaging of MRI. (A—C) Indicate the recurrence/
regrowth of residual germinoma involving optic chiasm (A, B: circle), hypothalamus (C: black arrow). Mild dilated ventricles were noted (C: white arrowhead). (D) TI
weighted image of MRI: the intra/suprasellar germinoma was more superiorly extended involving foramen of Monro (black arrow) and nearby genu of corpus callosum
(double-headed arrow). No significant interval change of pineal gland germinoma (white arrow) compared to (C). Mild hydrocephalus (white arrowhead).

Abbreviations: MRI, magnetic resonance imaging; T2-FLAIR, T2-weighted fluid-attenuated inversion recovery; T2-FrFSE, T2-weighted fast recovery fast spin echo.

after consuming a large amount of meals,” which is an
uncommon feature of the typical eating disorder. Mr A totally
recovered from the binge eating behavior after the surgery,
but his BW gain was only partially reversed. Pathological
hyperphagia and obesity have been related to lesions involving
arcuate nucleus, ventrolateral nucleus, ventromedial nucleus,
and paraventricular nucleus in the hypothalamus.? In addition,
suprasellar germinoma causing damage to the hypothalamus—
pituitary axis frequently relates to the hyperlipidemia and
may play a part in the development of obesity.?! In contrast,
continuous BW gain after resection of hypothalamus germi-
noma might be associated with the decline in sympathetic
nerve activity which reduces the metabolic rate.?

After the first operation, the patient developed subacute
subdural hematoma and edema over the right frontal
region; this area has been associated with disordered eating
behavior.?* The lesions of the right anterior brain have also
been associated with continuous thinking about food and
preference for fine eating.>* Based on the previous research
studies, it is conjectured that damage to the right inferior
frontal cortex, proposed to be responsible for the inhibiting
response,” may be correlated to the polyphagia and weight
gain. Furthermore, medication-associated BW gain should
also be considered in this patient, as reports have implied
that the long-term treatment of corticosteroids, thyroxine, or
testosterone may result in an increase in BW.26-%8
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Figure 4 Follow-up brain computed tomography after the second operation.
Notes: Focal brain tissue damage in the right frontal lobe (white arrow). R indicates
right side and L indicates left side.

Conclusion

When encountering manifestations of depression with atypi-
cal features, especially with binge eating symptoms in male
children and adolescents, with an early onset age, no family
history, and prolonged depressive episodes, clinicians should
consider not only mood disorders including bipolar spectrum
disorders but also organic brain lesions such as intracranial
germinoma for differential diagnosis. On the contrary, even
with brain lesions, a dual diagnosis with functional depres-
sion should also be considered.
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