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Summary

The sellar region is a complex area situated in the middle of the crani-
al base, with the pituitary gland in central position and anatomically
close to the crossroads of vital structures, which makes the basis for
the development of numerous endocrinological and neurological
conditions caused by the expansion or secretory activity of the tumor
tissue. In this article, we will summarize the literature enclosing his-
topathological and immunohistochemical aspects of sellar tumors,
together with clinical characteristics, being the key elements in mak-
ing a proper diagnosis. A histopathological diagnostic algorithm will
be presented for the most frequent tumors of this region, pituitary
neuroendocrine tumors, as well as tumors of the posterior pituitary,
meningiomas, craniopharyngiomas, chordomas, germ cell tumors
hematological malignancies, Rathke cleft cyst and metastases. Con-
temporary histopathological diagnostic approach to sellar tumors
strongly depends on the routine use of immunohistochemistry for a
broad spectrum of antibodies, as well as a detailed correlation with
endocrinological, neurological, neurosurgical and neuroradiological
aspects, which are mandatory for establishing an accurate diagnosis,
reducing dilemmas, and offering the best options for further treat-
ment of patients with sellar tumors.
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INTRODUCTION

The sellar region is a complex area located in the middle
of the cranial base, with the pituitary gland in central po-
sition and anatomically closely connected with the cross-
roads of vital structures, including cavernous sinuses,
sphenoid sinus and optic chiasm. The superposition of
important endocrinological, neural and vascular struc-
tures of the sellar area represents the basis for the genera-
tion of numerous endocrinological and neurological con-
ditions caused by the expansion of tumor tissue. Their
type and severity depend on endocrinological activity,
size, location, propagation, and biological behavior (1,2).

The most frequent neoplasms in the sellar region are
pituitary neuroendocrine tumors (PitNETS), comprising
up to 90% of neoplasms in this region (3). The remaining
9% are rare neoplasms originating from different cells
and grades of malignancy. The heterogeneity of sellar tu-
mors requires the use of several WHO classifications of
tumors, presumably the classification of tumors of endo-
crine organs (4), followed by the classification of tumors
of the central nervous system (5) and the classification of
tumors of bone and soft tissues (6). Contemporary histo-
pathological diagnostic approach to sellar tumors strong-
ly depends on a routine use of immunohistochemistry for
a broad spectrum of antibodies, as well as a detailed cor-
relation with endocrinological, neurological, neurosurgi-
cal and neuroradiological aspects.

In this article, we will summarize the literature en-
closing histopathological and immunohistochemical as-
pects of sellar tumors, together with clinical characteris-
tics, being the key elements in making a proper diagnosis.

Pituitary neuroendocrine tumor (PitNET)

Pituitary neuroendocrine tumors, previously named
pituitary adenomas (7), are the most frequent primary
tumors of the pituitary gland (3). A contemporary diag-
nostic approach for PitNETs relies on the application of
immunohistochemistry and the correlation of its results
with clinical data (functioning vs non-functioning Pit-
NET, the size and invasiveness of the tumor) (4). The
diagnostic immunohistochemical panel consists of anti-
bodies against anterior pituitary transcription factors —
steroidogenic factor-1 (SF1), pituitary-specific transcrip-
tion factor 1 (PIT1) and T-box family member TBX19
(TPIT), followed by antibodies against anterior pituitary
hormones: growth hormone (GH), prolactin (PRL), thy-
roid-stimulating hormone (TSH), follicle-stimulating
hormone (FSH), luteinizing hormone (LH) and adreno-
corticotropic hormone (ACTH). The use of the antibody
against low molecular weight cytokeratin (LMWCK) is
not mandatory; it is of great importance for the recogni-
tion of granulation patterns of somatotroph tumors (4,8).
PitNETs are classified according to their lineage of dif-
ferentiation as follows:

1. PIT1-lineage PitNETs
« Somatotroph tumors
— Densely granulated somatotroph tumor
— Sparsely granulated somatotroph tumor
+ Lactotroph tumors
— Sparsely granulated lactotroph tumor
- Densely granulated lactotroph tumor
«  Mammosomatotroph tumors
« Thyrotroph tumors
« Mature plurihormonal PIT1-lineage tumors
« Immature PIT1-lineage tumors
« Acidophil stem-cell tumor
« Mixed somatotroph and lactotroph tumor
2. SFl-lineage PitNETs
« Gonadotroph tumor
3. TPIT-lineage PitNETs
« Corticotroph tumors
- Densely granulated corticotroph tumor
— Sparsely granulated corticotroph tumor
- Crooke cell tumor
4. PitNETs with no distinct cell lineage
« Null-cell tumor
« Plurihormonal tumor (4,8)

The group of PIT1-lineage PitNETs is the most com-
plex one, with numerous sub-categories whose precise
diagnosis is of great importance since some of them (i.e.,
sparsely granulated somatotroph tumor, mature pluri-
hormonal PIT1-lineage tumors and immature plurihor-
monal PIT1-lineage tumors) frequently show aggressive
biological behavior and need a detailed and frequent fol-
low-up.

Somatotroph tumors are most frequently functional,
causing acromegaly. They are sub-classified according
to their granulation pattern into densely and sparsely
granulated somatotroph tumors. Densely granulated so-
matotroph tumors are characterized by diffuse and inten-
sive PIT1 and GH positivity. The granulation pattern of
densely granulated PitNETs is characterized by perinu-
clear or diffuse LMWCK cytoplasmic positivity (Figure
1, A-D). Sparsely granulated somatotroph tumors are de-
fined by diffuse and intensive PIT1 positivity which is
surprisingly accompanied by focal, sparse (sometimes
even negative) GH staining. The granulation pattern of
sparsely granulated somatotroph tumors is defined by
the presence of LMWCK positive, sharply demarcated,
dot-like perinuclear staining, known as “fibrous bodies”
in more than 70% of tumor cells (Figure 1, E-H) (4,8).
Sparsely granulated somatotroph tumors demand special
attention of endocrinologists and surgeons since they
frequently show aggressive biological behavior and resis-
tance to somatostatin analogues therapy (9). This can be
at least partially explained by the absence of GNAS mu-
tation and the lack of the activation of tumor senescence,
both being present in densely granulated somatotroph
PitNETs (10,11).
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Figure 1. Somatotroph PitNETs. A. Densely granulated somatotroph PitNETs are typically acidophilic tumors (HE, x400); B. PIT1 nuclear
positivity delineates somatotroph differentiation (PIT1, x400); C. CK8/18 positivity in densely granulated somatotroph PitNETs is diffuse
cytoplasmic (CK8/18,x400); D. Densely granulated somatotroph PitNETs typically show diffuse and intensive GH positivity (GH, x400);
E. Sparsely granulated somatotroph PitNETs are chromophobe tumors (HE, x400), F. PIT1 nuclear positivity is typically diffuse and inten-
sive in sparsely granulated somatotroph PitNETs (PIT1, x400); G. Numerous spheric, CK8/18 positive perinuclear inclusions, named “fi-
brous bodies”, are diagnostic hallmark of sparsely granulated somatotroph PitNETs (CK8/18, X400) H. GH positivity in sparsely granulated
somatotroph PitNETs can be sparse, sometimes in scattered single cells (GH, x400).

Lactotroph tumors are the most frequent tumors of
the anterior pituitary and they cause hyperprolactin-
emia. Intriguingly, they are extremely rare in surgical se-
ries owing to a very successful treatment with dopamine
agonists (12). Currently, surgical treatment of prolacti-
nomas is performed in rare cases resistant to dopamine
agonists therapy (13). All lactotroph tumors are positive
for PIT1 and estrogen receptor (ER). Their granulation
pattern is defined according to the pattern of PRL posi-
tivity. Sparsely granulated lactotroph tumors are identified
by PRL positivity in the Golgi zone, as opposed to rare
densely granulated lactotroph tumors showing diffuse cy-
toplasmic PRL positivity (4,8). A great majority of sur-
gically treated lactotroph tumors have previously been
treated by dopamine agonists, which cause secondary
changes in the tumor tissue including hyalinization, rar-
efaction of tumor cells, and scant PRL positivity. This is
of great importance in cases with a small amount of tu-
mor tissue provided for pathological analysis, since the
majority of it can be seen as hyalinized tissue; tumor
cells could be scattered and difficult to recognize (4,8).
Lactotroph PitNETs in men need exceptional clinical at-
tention due to their propensity for aggressive biological
behavior (14).

Mammosomatotroph tumours are relatively rare tu-
mors, most frequently presenting with acromegaly as-
sociated with hyperprolactinemia. Besides their PIT1
positivity, they are designated by diffuse GH positivity
(similar to densely granulated somatotroph tumors) as
well as positivity for PRL and ER (15). They have been
presented as a distinct tumor type for the first time in the
recent WHO classification (8).

Thyrotroph tumors are traditionally described as
very rare tumors consisting of polygonal or spindle cells
positive for PIT1 and TSH, causing central hyperthy-
roidism (16). Owing to a progress in understanding pitu-
itary tumors, we can contemplate a majority of previously
diagnosed “TSH-omas” could be currently re-diagnosed
as mature and immature PIT1-lineage tumors, due to
their frequent clinical presentation including the associa-
tion of acromegaly and hyperthyroidism (8).

Mature plurihormonal PIT1-lineage tumors and im-
mature PIT1-lineage tumors are recently recognized as
new diagnostic categories (8,17), previously being desig-
nated as Silent subtype 3 pituitary adenomas (18). They
are characterized by a wide spectrum of clinical presen-
tations, ranging from non-functioning tumors to hyper-
thyroidism, acromegaly or galactorrhea and amenorrhea
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(17). Morphologically, mature plurihormonal PIT1-lin-
eage tumors are characterized by acidophilic tumor cells
in diffuse arrangement, in contrast to the immature type,
characterized by polygonal or spindle-shaped cells re-
sembling thyrotrophs. The only consistent immunobhis-
tochemical finding in this exceptional type of PitNET is
diffuse and intensive PIT1 positivity. In mature forms,
GH, PRL and TSH positivity are frequently observed,
in contrast to immature forms, where the percentage
of GH, PRL and TSH cells decreases to scattered cells.
Although very rare, immature PIT1-lineage tumors de-
mand clinical attention and close follow-up due to the
predisposition for aggressive biological behavior (8).
Acidophil stem-cell tumor is an extremely rare type of
tumor belonging to the PIT1 lineage. It is an example of tu-
mor composed of precursor cells, like immature plurihor-
monal PIT1-lineage tumors. They are usually large tumors
with hyperprolactinemia which is of a lower level than ex-
pected for tumor size. Similarly, with mammosomatotroph
tumors, acidophil stem-cell tumor has been presented as a
distinct tumor type for the first time in the WHO classifi-
cation 2022, previously being presented as a subtype of lac-
totroph tumor. This type of PitNET has unique morpho-
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logical findings: “giant mitochondria” that can be observed
on HE staining as intracytoplasmic vacuole. In immuno-
histochemistry, acidophil stem-cell tumor is diffusely posi-
tive for PIT1, ER and PRL and focally for GH (8).

Mixed somatotroph and lactotroph tumors are com-
posed of two distinct populations of tumor cells; most
frequently densely granulated somatotrophs and sparsely
granulated lactotrophs (10).

SF1-lineage PitNETs, presented as a single category
of gonadotroph tumors, are most frequent in surgical
series. Since they are typically non-functioning tumors,
their clinical presentation is caused by their compression
to cavernous sinuses, optic chiasm, and meninges, caus-
ing headaches and visual impairment (19). The introduc-
tion of antibodies against anterior pituitary transcription
factors caused a significant increase in the number of
diagnosed gonadotroph tumors, since a great majority of
them have been incorrectly diagnosed as null-cell adeno-
mas, due to the lack of the positive stain for FSH and/
or LH (20). The FSH and LH positivity is typically focal
when present (4,10).

TPIT-lineage PitNETs include three types of Pit-
NETs, two of them being PitNET's with aggressive biolog-
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Figure 2. Corticotroph PitNETs A. Densely granulated corticotroph PitNETs are basophil tumours on HE stain (HE, x400); B. TPIT nu-
clear positivity is diffuse and intensive in densely granulated corticotroph PitNETs (TPIT, x400); C. CK8/18 positivity is typically diffuse
and intensive in all corticotroph PitNETs, including densely granulated (CK8/18, x400); D. Diffuse and intensive ACTH positivity is the
diagnostic hallmark of densely granulated corticotroph PitNETs (ACTH, x400); E Tumor cells of silent corticotroph PitNET are typically
chromophobe (HE, x40); F. TPIT nuclear positivity is focal and of variable intensity in silent corticotroph PitNETs (TPIT, x400); G. CK8/18
positivity is typically diffuse and intensive in silent corticotroph PitNETs (CK8/18,x400); H. ACTH positivity is typically sparse, sometimes
absent, being the diagnostic hallmark of sparsely granulated corticotroph PitNETs (ACTH, x400). Insert Crooke hyaline change in corti-
cotroph cells, as a morphological proof of hypercortisolemia).
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ical behavior. Densely granulated corticotroph tumors are
typically of small size, around few millimeters in diame-
ter, and cause florid Cushing disease (21). On HE slides,
they are basophilic tumors, with diffuse and intensive
TPIT, LMWCK and ACTH positivity (Figure 2, A-D).
Contrary to this, sparsely granulated corticotroph tumors
are relatively large tumors, frequently invading surround-
ing structures, causing frequent recurrences (22), with
variable Cushing disease (23). On HE slides present as
chromophobe tumors, with variable immunohistochemi-
cal expression of TPIT and ACTH and diffuse LMWCK
positivity. It is worth noting that ACTH positivity could
be absent (Figure 2, E-H). The number of diagnosed
sparsely granulated corticotroph tumors increased after
the introduction of the antibody against TPIT in routine
practice. Until then, they were misdiagnosed as null-cell
adenomas. Sparsely granulated corticotroph PitNETs
frequently show aggressive biological behavior which is
frequently linked with ATRX mutation (24). Crooke cell
tumor is an extremely rare variant of corticotroph tumor
composed of cells with Crookes hyaline change, morpho-
logical evidence of hypercortisolemia and hormonal feed-
back inhibition (Figure 2, H, insert). The cytoplasm of
Crooke cells is filled with a pale hyaline ring intensely re-
active for LMWCK. ACTH-positive granules can be ob-
served only at the periphery of the cell. The accurate di-
agnosis of this unique tumor is of great importance since
they show aggressive biological behavior (8).

PitNETs with no distinct cell lineage are very rare in the
era of routine use of antibodies for anterior pituitary tran-
scription factors. The number of diagnosed null-cell tu-
mors, characterized by the lack of expression of any anteri-
or pituitary hormone and transcription factor, significantly
decreased after the introduction of the use of antibodies for
anterior pituitary transcription factors (25). A great majori-
ty of ex-null-cell adenomas became re-diagnosed as gonad-
otroph tumors (owing to SF1 positivity); a smaller part of
ex-null-cell adenomas with aggressive biological behavior
was re-diagnosed as silent corticotroph tumors, owing to
TPIT positivity (26). Contemporary diagnosis of null-cell
tumor, besides negative immunohistochemical stains for
all anterior pituitary hormones and transcription factors,
requires the exclusion of the possibility of metastases of
neuroendocrine tumors from other sites (25), or the diag-
nostic use of proteomics (27,28). Plurihormonal tumors are
also exceedingly rare. By definition, they are composed of
tumor cells with multiple cell lineages. The crucial step in
the diagnosis of plurihormonal tumor is the exclusion of the
possibility of cross-reactions of antibodies for anterior pitu-
itary hormones and transcription factors, as well as reas-
sessment of the quality of the immunohistochemistry (29).

Contemporary molecular diagnostics is not needed in
routine diagnostics of PitNETs, since proteomics analyses
follow the classification tree established by immunohis-
tochemistry (27,28). The molecular diagnostic approach
could be of great importance in rare sellar tumors with-

out detectable lineage of differentiation by immunohisto-
chemistry (25). Namely, some rare forms of PitNETs pro-
duce anterior pituitary transcription factors in such low
amounts that they could be detected (and subsequently
diagnosed and classified) only by proteomics (27,28).

Tumors of the posterior pituitary

Modern understanding of posterior pituitary tumors is
that they represent a spectrum of low-grade tumor types
with a single common characteristic: thyroid transcrip-
tion factor 1 (TTF1) positivity (30,31). Spindle-cell on-
cocytoma, pituicytoma and granular cell tumor of the
sellar region originate from pituicytes of the posterior
pituitary or infundibulum. Their differentiation relies
on their morphological characteristics on HE slides since
their immunohistochemical profile is very similar: they
show strong positivity for Vimentin and S-100, whilst
GFAP, EMA, CDS56, CD68 and bcl-2 stains are variable.
Pituicytomas are composed of bipolar spindle cells ar-
ranged in sheets and short fascicles. Granular cell tumors
consist of polygonal cells with granular cytoplasm. Fi-
nally, spindle cell oncocytomas are, as the name implies,
constituted of spindled or epithelioid tumor cells with
brightly eosinophilic granular cytoplasm (5).

TTF1 positivity in a sellar tumor should be regard-
ed with special attention and with numerous additional
immunohistochemical staining, bearing in mind that
TTF1 is widely present in lung and thyroid tumors, with
a chance that the tumour is a metastasis from tumors of
these organs.

Meningioma

Sellar and parasellar meningiomas represent 5-10% of
intracranial meningiomas (32). Their clinical, endocri-
nological and radiological presentation resembles the
most frequent sellar tumors PitNETs (33). Subsequently,
histopathological examination is crucial for the diagno-
sis, which is sometimes challenging. The only immuno-
histochemical marker constantly expressed in all types
of meningiomas, regardless of the grade, is SSTR2A.
Furthermore, this is the only immunohistochemical
marker mandatory for the diagnosis of meningioma ac-
cording to the WHO criteria (5). It should be noted that
neuroendocrine tumors also express SSTR2A and thata
broader immunohistochemical panel should be used for
the correct differential diagnosis. The meningothelial
origin of tumor cells can be confirmed by positive immu-
nohistochemical staining for EMA, Vimentin and PR.
However, EMA and PR positivity is frequently lost with
an increase in meningioma grade. Meningiomas are neg-
ative for GFAP, SOX-10, STATS6, Inhibin, Melan A and
HMBA4S. §-100, cytokeratin AE1/AE3 and CD34 posi-
tivity are observed in rare cases (34). Bearing in mind the
broad spectrum of differential diagnoses of sellar menin-
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giomas, we recommend the use of a wider spectrum of
immunohistochemical markers and clinical-pathological
correlation for its reliable diagnosis.

Chordoma

Chordomas of the sellar region account for about 0.5% of all
sellar masses (3). Nevertheless, they are not surprising lesions
on thislocation since they are midline tumors. Although their
histopathological appearance is unique, with lobular archi-
tecture, cords of epithelioid cells embedded in the extracellu-
lar myxoid matrix and “physaliphorous cells” (Figure 3, A-B)
(6), immunohistochemistry is mandatory for the diagnosis.
Brachiury is a mandatory marker for the reliable diagnosis of
chordoma (Figure 3C). Itis worth noting that the patterns of
expression of Brachiury are variable (35); therefore, addition-
al markers are needed for the diagnosis, such as positivity for
Vimentin, S-100, cytokeratins, EMA, INI1 (Figure 3 D-H))
and negative stains for vascular (CD34, CD31, ERG, FLI)
and neuroendocrine (Synaptophysin, SSTR2A) markers (6).

Clinical and radiological correlation is helpful in cases
where the material obtained for the histopathological di-
agnosis is scant since chordomas frequently affect clivus.

Craniopharyngioma

For decades, craniopharyngiomas have been classified
as a tumor type with two subtypes, named adamantino-
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Figure 3. A. Chordomas are characterized by epithelioid cells organized in trabecules, separated by myxoid stroma (HE, x400). B. Chordoma
cells sometimes have vacuolated cytoplasm, giving the appearance of “physaliphora cells” (HE, x400). C. Brachiury positivity is mandatory for

diagnosing chordoma (Brachiury, x400); Chordomas are usually positive for EMA (D., EMA, x400), S-100 (E., S-100,x400); panCK (AE1/
AE3) (F., panCK (AE1/AE3),x400); INII1 (G., INI1, x400) and Vimentin (H., Vimentin, x400).

matous and papillary. The current WHO classification
of CNS tumors classifies them as distinct tumor types,
corresponding to CNS WHO grade 1 (5). Both types
are clinically usually presented with hypopituitarism or
signs of increased intracranial pressure (36).
Adamantinomatous craniopharyngiomas constitute all
craniopharyngiomas diagnosed in childhood and up to
80% of craniopharyngiomas diagnosed in adults (5). They
are composed of epithelium with peripheral palisading, or-
ganized in cords, lobules, nodular whorls and trabeculae.
Nodules of anucleate ghost-like squamous cells, named
“wet keratin”, calcifications and areas of microcystic stellate
reticulum are characteristic (Figure 4 A-B). Furthermore,
xanthogranulomatous reaction, cholesterol clefts, hemo-
siderin deposits and lymphoplasmacytic infiltrate can
be observed as a reaction to the ruptured cystic material,
making differential diagnosis with the cyst of Rathke cleft
challenging (S). Nuclear p63 positivity is observed in all
layers of the epithelium in adamantinomatous craniophar-
yngiomas (Figure 4C). Nuclear translocation of 8-catenin
positivity is seen in scattered cells (Figure 4D) (37).
Papillary craniopharyngiomas principally occurs in
adults (S). They are composed of non-keratinizing epi-
thelium covering papillary fibrovascular cores (Figure
4 E-F). In contrast to adamantinomatous craniopharyn-
giomas, wet keratin, stellate reticulum, palisading of the
cells and calcifications are absent. Squamous differenti-
ation can be proved by p63 and CKS5/6 positivity, whilst
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B-catenin positivity is membranous. All papillary cra-
niopharyngiomas harbor BRAF V600E mutation, which
can be detected by immunohistochemistry (37). This
characteristic is useful in challenging cases of differentia-
tion between papillary craniopharyngiomas and Rathke
cleft cyst with squamous metaplasia.

Rathke cleft cyst

Rathke cleft cyst occurs at the junction between the an-
terior and posterior lobe of the pituitary gland, causing
compressive effects on the gland and adjacent structures
(38,39). The lining of the cyst varies from cuboidal to cy-
lindric cells, with occasional ciliation on the surface. If
present on slides, the content of the cyst is dense, colloidal
and amorphous. In immunohistochemistry, the epitheli-
um is positive for cytokeratins (usually CK7, exceedingly
CK20) and negative for S-100 and Synaptophysin (Fig-
ure 5) (40). The differential diagnosis between Rathke
cleft cysts and craniopharyngiomas might be challenging
and demands a detailed correlation between pathological,
endocrinological, neurosurgical and neuroradiological
findings (41). Regarding papillary craniopharyngioma, it
could be overcome by the use of BRAF V600E antibody,
since its immunohistochemical positivity is observed in
papillary craniopharyngioma, in contrast to the epitheli-
um of Rathke cleft cyst, where it is negative (42).

Figure 4. Adamantinomatous
craniopharyngioma is composed of cords
and trabeculae of cells punctuated by wet
keratin (composed of anucleated ghost
cells) and stellate reticulum (A and B, HE
x400). P63 demarcates nuclei in all layers
of epithelial cells adamantinomatous
craniopharyngioma (C, p63,x400). D.
(-catenin positivity is membranous in

the majority of epithelial cells; nuclear
translocation of positivity is observed

in scattered cells (B-catenin, x400). E.
Papillary craniopharyngioma is composed
of well-differentiated non-keratinizing
squamous epithelium (HE, x400); F.
Papillary architecture can be observed on
lower magnification (HE, x200).

Germ cell tumors

After the pineal region, the sellar localization of ger-
minomas is the most frequent (5). They usually affect
children, without sex predilection on the sellar region.
The diagnosis of teratomas (mature, immature and the
variant of somatic-type malignancy), germinomas, em-
bryonal carcinomas, yolk-sac tumors, choriocarcinomas,
as well as mixed germ cell tumors should be established
with a specific combination of a broad spectrum of anti-
bodies, including OCT4, CD117, PLAP, SALL4, CD30,
AFP, 8-HCG and LMWCK for all cases of sellar tumors
suspected to germ-cell tumors. Germinomas are char-
acterized by OCT4, CD117, D2-40, PLAP and SALL4
positivity (Figure 6) (43). Embryonal carcinomas are
positive for OCT4, PLAP, SALL4, CD30 and LMWCK.
Yolk-sac tumors show positivity for SALL, AFP and vari-
ably for PLAP whilst choriocarcinomas are positive for
8-HCG, LMWCK and variably for PLAP (S). Impor-
tantly, all slides should be analyzed with special care,
having in mind the possibility that some types of mixed
germ cell tumors can be present in extremely small areas
(sometimes a square millimeter). The presence of addi-
tional components of germ cell tumors prompts changes
in oncological treatments of such patients.
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Metastases

Metastases in the sellar region are rare, encompassing
0.4% of all intracranial metastases and 1.8% of surgically
treated sellar lesions (3,44). They most frequently orig-
inate from the lungs and breast; metastases originating
from the thyroid, cervix, kidney and digestive system were
also observed (45). A broad spectrum of immunohisto-
chemical markers (including CK7, CK20, TTF-1, PAXS,
CDX2, GATA3) is mandatory for the recognition of the
origin of metastasis (Figure 7). This panel should be ap-
plied after the negative basic panel for pituitary gland tu-
mors, as well as for all sellar tumors with an expression of
neuroendocrine markers, keeping in mind that a metasta-

Figure S. Rathke cleft cyst. A. The wall of
the cyst is covered by cylindric epithelium
(HE, x200). The epithelium is positive for
CK?7 (B) and negative for Synaptophysin (C,
x200) and S-100 (D, x200). Synaptophysin
demarcates adjacent anterior pituitary cells
(C) whilst S-100 demarcates adjacent poste-
rior pituitary cells (D).

sis could also come from neuroendocrine tumors of other
localization (25). Positivity for TTF-1 and GATA3 should
be considered with caution since posterior pituitary tu-
mors express TTF1 and some PitNET types (thyrotroph
PitNETs, mature plurihormonal PIT1-lineage tumors and
immature PIT1-lineage tumor) express GATA3. These
positive stains should be interpreted together with other
anterior pituitary transcription factors and hormones.

Hematologic malignancies
Hematologic malignancies are rare in sellar region,

mostly being detected in end-stage primary disease (3).
Nevertheless, they should be considered as a primary

Figure 6. Germinoma. A. On HE sections, germinoma is characterized by large polygonal cells with pale cytoplasm, large nuclei with nu-
cleoli, and separated with groups of small lymphocytes (HE, x400). B. Germinomas show CD117 positivity in membrane and/or Golgi zone
(CD117,x400); C. Membranous D2-40 positivity is characteristic of germinoma (D2-40,x400).
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manifestation of the disease, although being exceeding-
ly rare. Multiple myeloma, lymphomas (both secondary
and primary), as well as acute and chronic leukemia were
described in literature (46). Such cases should be care-
fully distinguished from more frequent hypophysitis and
correlated with endocrinological and hematologic find-
ings before establishing the final diagnosis by an experi-
enced hematopathologist (47). A large list of antibodies
for hematologic malignancies and molecular analyses are
necessary for the proper diagnosis, which overcomes the
scope of this review.

Conclusion

We conclude that the heterogeneity of sellar tumors re-
quires extensive experience, principally in the field of

Figure 7. Metastasis of the carcinoma of
the kidney in the sellar region is recognized
by cribriform histological pattern (A, HE,
x400), diffuse cytokeratin AE1/AE3 (B,
x400) and focal cytokeratin 7 (C, x400)
positivity. Focal nuclear positivity for
GATA3 (D, x400) and diffuse nuclear
PAXS positivity (E, x400) suggest that

the metastasis originates from renal
carcinoma. Increased proliferative Ki-67
index, compared to other sellar tumors,
also suggest the possibility of metastasis (F,
x400).

neuropathology, in order to cover a wide spectrum of his-
topathological diversity and avoid pitfalls in their diag-
nosis. A multidisciplinary approach, including endocri-
nological, neuroradiological and neurosurgical aspects,
is mandatory for establishing an accurate diagnosis, re-
ducing dilemmas and offering the best options for the
further treatment of patients with sellar tumors.
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PATOLOGIJA TUMORA SELARNE REGIJE: SAVREMENI DIJAGNOSTICKI

PRISTUP
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Sazetak

Selarna regija je kompleksno podrucje koje se nalazi u
sredini baze lobanje, sa hipofizom u centralnom polo-
zaju i bliskim anatomskim odnosom sa vitalnim struk-
turama, $to cini osnovu za razvoj brojnih endokrinolo-
Skih i neuroloskih stanja uzrokovanih ekspanzijom ili
sekretornom aktivnosc¢u tumora. U ovom clanku ¢emo
obuhvatiti literaturu koja sagledava histopatoloske i
imunohistohemijske aspekte selarnih tumora, zajedno
sa klinickim (pretezno endokrinoloskim) karakteristika-
ma, koje su kljucni elementi za postavljanje dijagnoze.
Predstavicemo histopatoloski dijagnosticki algoritam za
najc¢esce tumore ovog regiona, neuroendokrine tumore

hipofize, kao i tumore zadnje hipofize, meningiome, kra-
niofaringiome, hordome, tumore germinativnih celija,
hematoloske malignitete, metastaze i ciste Ratkeovog
Spaga. Savremeni histopatoloski dijagnosticki pristup
selarnim tumorima u velikoj meri zavisi od rutinske upo-
trebe imunohistohemije za Sirok spektar antitela, kao i
od detaljne korelacije sa endokrinoloskim, neuroloskim,
neurohirurskim i neuroradioloskim aspektima, koji redu-
kuju diferencijalno-dijagnostice dileme, ¢ime se omo-
gucava izbor najboljih opcija za dalje lecenje pacijenata
sa selarnim tumorima.

Kljuéne reci: selarni tumor, neuroendokrini tumor hipofize, imunohistohemija
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