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Abstract

Pituitary germinomas are difficult to be differentiated from lym-
phocytic hypophysitis due to similar clinical, radiological and even
histological findings. However, it is of great importance to make the
distinction between them because of different therapeutic approaches
of the two diseases. We report a case of neurohypophysial germi-
noma who initially was misdiagnosed as lymphocytic hypophysitis.
The patient was a 26-year-old man who first presented with central
diabetes insipidus and subsequent pan-hypopituitarism. Magnetic
resonance imaging (MRI) of the pituitary which first had shown mild
pituitary enlargement, revealed a pituitary mass of unusual feature
after 1 year. Pathological diagnosis of the lesion, biopsied through
trans-sphenoidal route, was lymphocytic hypophysitis. Corticosteroid
was initiated for him. Despite, intensive treatment clinical symptoms
worsened and the patient developed visual field defect. Follow-up
MRI revealed enlargement of the pituitary mass with suprasellar ex-
tension and involvement of optic chiasm. Surgical resection of the
mass was performed, and the second histological examination con-
firmed the diagnosis of germinoma. Subsequently, the patient under-
went radiotherapy, and complete remission was achieved; however,
pan-hypopituitarism persisted. In conclusion, the possibility of neu-
rohypophyseal germinoma should be considered in patients with the
diagnosis of lymphocytic hypophysitis who do not respond to corti-
costeroid therapy.
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Introduction

Germ cell tumors (GCTs) are a group of heterogenous tumors
[1], occurring at different anatomical sites [2]. Extra-gonad-
al GCTs, consisting of 1-5% of all GCTs [3], are commonly
found in the mediastinum, central nervous system (CNS) and
retroperitoneum [2]. Based on histology, the World Health Or-
ganization (WHO) has divided GCTs into two broad groups:
germinomatous and non-germinomatous [1].

The majority of primary intracranial GCTs are germino-
mas [4-6], most commonly located in the pineal and supra-
sellar regions of the brain [7]. The pineal location is strongly
associated with male sex [5, 6]. Moreover, GCTs, primarily
germinoma, occurs more frequently in men than in women [5],
with a higher incidence rate among Caucasian [6]. The peak
age at the time of diagnosis is between 10 and 21 years of age
[4-6].

Clinical presentation of intracranial GCTs depends on the
location and size of the tumor, and frequently includes diabetes
insipidus (DI), pituitary failure, visual field defects and signs
of increased intracranial pressure [4-7]. Pineal germinoma
actually mimics clinical manifestations of other neoplastic,
granulomatous, infectious and inflammatory diseases of the
same origin [8]. On the other hand, neuroimaging studies can-
not differentiate GCTs from other tumors, and therefore, the
diagnosis usually requires histological confirmation. However,
even the histological findings might be misleading [9].

In this report, we present a 26-year-old man who presented
with central DI, hypopituitarism and subsequent visual field
defect due to germinoma mimicking lymphocytic hypophysitis
both clinically and histologically.

Case Report

The patient is a 26-year-old man who was first admitted to
our hospital, at the age of 23 years, with a history of polyuria,
polydipsia and frontal headache since 2 years prior to admis-
sion. Based on clinical presentation, water deprivation test
was performed and central DI was diagnosed for him. How-
ever, other endocrine assessments were normal and pituitary
magnetic resonance imaging (MRI) showed mild pituitary
gland and stalk enlargement with normal enhancement. Fam-
ily history, drug history and physical examination including
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Figure 1. Cranial magnetic resonance imaging (MRI). Post-contrast images of sellar mass at the diagnosis (a and b) and after

radiotherapy (c).

neurological examination were unremarkable. Nasal desmo-
pressin (DDAVP) was administrated, and he was discharged
with the recommendation to perform pituitary MRI 6 months
later. However, he did not refer to us until 2 years later when
he gradually developed fatigue, decreased libido, impotence
and loss of appetite. At that time, hormonal profile showed:
thyroid-stimulating hormone (TSH) 2.5 plU/mL (normal:
0.38 - 3.64 ulU/mL), total thyroxine (TT4) 3 p/dL (normal:
4.5 - 12.6 p/dL), prolactin (PRL) 74 ng/ml (normal: 4 - 15 ng/
mL), luteinizing hormone (LH) < 1 IU/L (normal: 1.7 - 8.6
IU/L), follicle-stimulating hormone (FSH) < 1 TU/L (normal:
1.5 - 12.4 IU/L), testosterone 0.2 ng/mL (normal: 2.8 - 8 ng/
mL), insulin-like growth factor 1 (IGF-1) 112 ng/mL (normal:
89 - 276 ng/mL) and cortisol 5.1 pw/dL (5 - 23 p/dL). Pituitary
MRI revealed a soft tissue mass in the sellar region with exten-
sion to the floor of the third ventricle, marked thickening of
pituitary stalk and loss of bright spot (Fig. 1a, b). With respect
to unusual features of pituitary mass, the patient underwent
an uncomplicated biopsy of the lesion through the endoscop-
ic trans-sphenoidal route. The pituitary gland was infiltrated
with small mature lymphocytes. Immunohistochemistry (IHC)
study showed positive pituicytes for synaptophysin, and posi-
tive lymphocytes for CD45, CD20 and CD3. No immunore-
action with placental alkaline phosphatase (PLAP) was seen.
The findings were compatible with lymphocytic hypophysitis
(Fig. 2a). Cerebrospinal fluid (CSF) analysis for Mycobacte-
rium tuberculosis, bacterial and fungal meningitis was nega-
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tive. All CSF tumor markers were negative: alpha-fetoprotein
(AFP) 0.7 IU/mL (normal: < 6.9 IU/mL), and beta-human cho-
rionic gonadotropin (B-HCG) < 1 mIU/mL (normal: up to 2.6
mlU/ml). Serum angiotensin-converting enzyme (ACE) was
also in normal range. Based on the diagnosis of lymphocytic
hypophysitis, prednisolone 60 mg/daily was initiated and re-
placement therapy with levothyroxine (100 p daily), and tes-
tosterone (250 mg monthly) was started. In spite of adherence
to his medication, the patient gradually developed a decrease
in visual acuity over a period of 5 months. Visual field as-
sessment showed bi-temporal hemianopia. Subsequent MRI
showed enlargement of sellar mass involving pituitary gland
with suprasellar extension and involvement of optic chiasm.
Thus, the second surgery was performed and the lesion was
resected. The pituitary gland showed a hypercellular neoplas-
tic growth composed of nests of large cells having high N/C
and prominent nucleoli. In addition, stroma was infiltrated by
small lymphocytes. IHC study revealed positive immunoreac-
tion with C-kit and PLAP in neoplastic cells (Fig. 2b, ¢). No
immunoreaction with CD45, synaptophysin and CD30 was
seen. Thus, the diagnosis of germinoma with lymphocytic re-
action was confirmed. After surgery, the patient received radia-
tion therapy with a total dose of 25 Gy. One year after the com-
pletion of radiation therapy, MRI revealed complete resolution
of the mass (Fig. 1c). Visual acuity and visual field became
normal. However, central DI and hypopituitarism remained
and need further treatment.

Figure 2. Pituitary histopathology. Heavy infiltrate of B lymphocytes compatible with lymphicytic hypophysitis (a); immunohisto-
chemistry staining for c-kit (b) and PALP (c) highlighting germinoma’s cell.
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Discussion

More than one-third of intracranial GCTs are germinoma [4,
6, 10], often localized in the pineal gland and/or in suprasellar
region. Pineal germinoma clinically presents with central DI,
hypopituitarism and visual field defect, commonly seen in
patients with sellar lesions other than germinoma [8, 11, 12].
Hypothalamic/pineal mass and stalk thickening are common
radiological findings of germinoma [13, 14], which are not
easily distinguishable from other pathological processes in
this region. However, establishing a definitive diagnosis of a
germinoma is quite important due to the pronounced differ-
ences in therapeutic options compared with other abnormal
lesions found in this area such as lymphocytic hypophysitis.
Nowadays, clinicians rely on tissue biopsy to make an accurate
diagnosis before proceeding with further management, except
in cases with elevated levels of tumor markers such as AFP and
B-HCG [1]. High levels of these markers are associated with
more malignant GCTs and indicate the presence of non-germi-
nomatous elements [15]. However, pure germinomas seldom
produce high levels of these tumor markers [15].

Histologically, germinoma represents a typical two-cell
pattern. The tumor is composed of neoplastic cells mixed with
small lymphocytic infiltration and may show fibro-inflamma-
tory changes, including neoplastic cells [16, 17]. However, the
diagnosis of germinoma is more challenging due to the fact
that both lymphocytic infiltration and granulomatous reaction
are seen in inflammatory diseases such as different kinds of
hypophysitis [18, 19].

This report presents the difficulties in differentiating vari-
ous kinds of pituitary lesions due to common clinical, radio-
logical and even histological findings. This 26-year-old man
with lymphocytic infiltration of the pituitary gland was first
treated as a case of lymphocytic hypophysitis leading to a de-
lay in the diagnosis and appropriate management.

Lymphocytic and granulomatous hypophysitis are the most
common histological forms of hypophysitis [19]. They can be
idiopathic, secondary, or associated with systemic disorders
[20]. The concept of secondary hypophysitis, first introduced
by Sautner et al., describes an inflammatory lesion of the pitui-
tary gland due to an extension of inflammation from an associ-
ated pathological process of the surrounding tissue like crani-
opharyngioma, prolactinoma or Rathke’s cleft cyst [20, 21].

Lymphocytic hypophysitis, the most common form of hy-
pophysitis, is associated with autoimmune disorders in 20-50%
of cases [22-24]. In terms of the site of inflammation, lympho-
cytic hypophysitis is classified into two types: lymphocytic
adenohypophysitis (LAH), and lymphocytic infundibuloneuro-
hypophysitis (LINH). LAH, which occurs in the anterior pitui-
tary, is more commonly seen in women, and is related to preg-
nancy or postpartum period, but also can occur in non-pregnant
women and even in men [25]. LAH may present with com-
plete or partial hypopituitarism, headache and visual disorders,
mimicking other pituitary masses [26]. The pattern of hormone
loss in LAH, including isolated adrenocorticotropic hormone
(ACTH) deficiency or combined adrenal and/or thyroid defi-
ciencies in the presence of normal gonadal function [19], is in
contrast to what occurs in the presence of a pituitary mass [26].
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LINH first reported by Imura et al [27] is the other type of lym-
phocytic hypophysitis. Inflammation occurring in the posterior
pituitary and/or pituitary stalk is a leading cause of DI [27]. The
histological findings of both types of lymphocytic hypophysitis
consist of diffuse infiltration of T and B lymphocytes, plasma
cells and varying degrees of fibrosis [19]. A similar pattern of
lymphocytic infiltration seen in germinomas [16] leads to mis-
diagnosing of pineal germinoma as lymphocytic hypophysitis.

To the best of our knowledge, nine cases of lymphocytic
hypophysitis secondary to germinoma misdiagnosed as primary
LAH have been reported before [28-30] (Table 1). In most of
them, the diagnosis of LAH was based on histological findings,
and consequently, glucocorticoid was the initial treatment. The
unfavorable clinical follow-up followed by second pituitary
biopsy leads to the diagnosis of germinoma. All these cases
presented with DI and panhypopituitarism. In some of them,
first MRI was normal [12, 31, 32]. However, immunostaining
for PLAP or c-kit, performed either on the first [12] or on the
follow-up biopsy, leads to the diagnosis of germinoma. Interest-
ingly, for most of them, the final diagnosis takes a long time to
be established.

Germinomas are highly immunogenic tumors, showing
varying degrees of lymphocytic infiltration [16]. The reason for
heavy lymphoid infiltration in germinoma is not well known.
However, Gutenberg et al reported a case of germinoma mask-
ing by lymphocytic hypophysitis. An immunological study in
this case showed that germinoma cells express antigens which
can be recognizable by patient’s serum antibodies [33]. How-
ever, tumors infiltrating lymphocytes favorably affect the clini-
cal outcome of germinomas [34].

The typical histological form of germinoma called two-cell
pattern type consists of small lymphocytic infiltration and large
neoplastic germ cells, and the other less common form consists
mainly of granulomatous inflammation and fibrous tissue [16,
34]. Endoscopic neurosurgical techniques, as safe methods for
tumor biopsy [35, 36], obtain biopsy specimen as small as 2
mm in its greatest dimension that may fail to show germinoma’s
malignant cell [17]. The histological diagnosis of germinoma is
even more difficult when most of the specimen contains fibrous
tissue and granulomatous reaction [16]. This acceptable sam-
pling error, even by stereotactic technique, can be minimized
in the hands of an experienced neurosurgeon through selecting
the appropriate site of the biopsy as well as obtaining several
numbers of specimens. In addition, immunohistochemical stud-
ies of PLAP are recommended in the cases of clinical suspicion
with nonspecific histological finding [12, 37].

In summary, as sellar germinomas show clinical, radio-
logical and even histological finding in common with other
pituitary lesions especially lymphocytic hypophysitis, the
prolonged symptomatic period prior to the definite diagnosis
is common. Furthermore, a final diagnosis of germinoma re-
quired immunohistochemical study of multiple specimens ob-
tained from the pituitary lesion.
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