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TTF-1 (Clone SPT24) and CD 99 Positivity in Glioblastoma:
A Diagnostic Dilemma
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R We describe an unusual variant of glioblastoma with small cell morphology and discuss its remarkable

Betiil UNAL immunoprofile. Glioblastoma multiforme comprises a morphologically highly heterogeneous neoplasm.
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resonance examination and surgery was performed. The tumor was composed of a monomorphic collection

E-mail: betulunalmd@gmail.com of densely packed and mitotically active small astrocytes. Proliferated microvessels and palisading necrosis
were seen in tumoral areas. Immunohistochemical analysis revealed that the tumor cells expressed GFAP,
CD56, NSE, CD99 and TTF-1 (clone SPT24) but there was no expression of clone 8G7G3/1 of TTF-
1. TTF-1 expression in glioblastomas cannot rule out primary tumor of the central nervous system even
when there is diffuse and strong staining. The clinical and histopathological parameters should be evaluated
together for the diagnosis.
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oz
Nadir bir varyant olan kiiciik hticre morfolojisine sahip glioblastom olgusunu dikkat ¢ekici immiinoprofili
ile tamimladik. Glioblastoma multiforme morfolojik olarak oldukg¢a heterojen bir gruptur. Bununla birlik-
te, glioblastom heterojen profili ayiric1 tamda karigikliga yol agabilir. 64 yasinda erkek hasta hastanemize
bagvurdu, magnetik rezonans incelemede temporal kitle tespit edildi ve cerrahi uygulandi. Timér mono-
morfik sikigtk gruplar yapan, mitotik olarak aktif kigiik astrositlerden olugmaktaydi. Tiimoral alanlarda
prolifere kiiciik damarlar, palizatlanan nekroz izlendi. immiinohistokimyasal analiz yapildi, timor hiicre-
Received \ Gelis tarihi ~ : 02.03.2015 leri GFAP, CD56, NSE, CD99 VE TTF-1 (klon SPT24) ekprese ederken TTF-1, klon 8G7G3/1 ile eks-
Accepted | Kabul tarihi :09.03.2015 presyon izlenmedi. Glioblastomlarda TTF-1 ekspresyonu diffiiz ve giiclii olsa bile santral sinir sisteminin
primer timorini diglayamaz. Tani igin klinik ve histopatolojik parametrelerin birlikte degerlendirilmesi
gerekmektedir.
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INTRODUCTION

Diftuse infiltrating gliomas are the most common adult malignant brain tumor, accounting for
40% of all primary and 78% of all malignant central nervous system tumors (1). Grade III-IV
gliomas constitute about 80% of these tumors (2). Glioblastoma multiforme (GBM) is the most
common and the most aggressive primary brain tumor of adults (3).
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GBM comprises a morphologically highly heterogeneous
neoplasm and this is the reason it is called “multiforme”.
Three GBM variants are recognized in the “WHO classification
of tumours of the central nervous system™ (4). However other vari-
ants of this entity with histomorphological differences have
been described in the literature. These rare variants of GBM
include small cell variant, and GBM with oligodendroglial
features and primitive neuroectodermal features (PNET-like).
Immunohistochemistry can help in the diagnosis of rare vari-
ants. the However, heterogeneous immunoprofile of GBM
can lead to confusion. At this point, histopathological exami-
nation and clinical data should be based for the diagnosis.

We describe an unusual variant of GBM with small cell mor-
phology and discuss the remarkable immunoprofile.

CASE REPORT

A 64-year-old male applied to Antalya Training and Research
Hospital with symptoms of headache, imbalance and nausea.
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Figure 1: Hematoxylin&Eosin staining A, B) Coagulative necrosis lined by “palisading” tumor cells. G, D) Tumor vasculature consisted

of “glomeruloid”, complex, proliferated microvessels.
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On magnetic resonance (MR) examination, a temporal mass
was detected on the right side and surgery was performed for
tumor excision.

Morphological Examination: A highly cellular tumoral lesion
that infiltrated the brain parenchyma was found. In large
areas, the tumor was composed of a monomorphic, monoto-
nous collection of densely packed and mitotically active as-
trocytes with small, uniform, oval-elongated hyperchromatic
nuclei. Tumor vasculature consisted of “glomeruloid”, com-
plex, proliferated microvessels. In addition, zones of coagula-
tive necrosis lined by “palisading” tumor cells were detected
(palisading necrosis).

Immunohistochemical analysis was performed for the tu-
moral areas. The majority of tumor cells expressed GFAP,
CD56, NSE, CD99 and TTF-1 (clone SPT24) but there was
no TTF-1 (clone 8G7G3/1), Pan-CK, or Synaptophysin
expression. The Ki-67 proliferation index in tumor cells was
calculated as approximately 50%.
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According to the histopathological findings, and particularly
the small cell morphology, palisading necrosis and micro-
vascular proliferation in addition to GFAP positivity in the
tumor cells, we diagnosed the tumor as “glioblastoma, small
cell variant”.

DISCUSSION

Glioblastomas is the most common primary intracranial
neoplasm, and is a variable entity with histomorphological
and immunohistochemical diversity (2). Three GBM variants
were recognized in WHO classification: conventional GBM,
giant cell GBM and gliosarcoma. In addition other rare vari-
ants were described: small cell variant, GBM with oligoden-
droglial features and PNET-like features. Small cell variant of
GBM is characterized by a population of 80% monotonous,
cytologically bland, round or elongated cells with indistinct
cytoplasm and high mitotic activity. Immunohistochemistry

is an useful method to differentiate GBM from other brain
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Figure 2: Immunohistochemistry showed the heterogeneity of GBM. A) TTF-1, clone SPT24 nuclear positivity in tumor cells, B) CD99

tumors and metastasis. TTF-1 is widely used as an immuno-
histochemical marker of lung and thyroid tumors. However
TTF-1 expression has been described in other tumors such
as colorectal carcinoma, gynecological tumors, urothelial
carcinoma, prostate, stomach and primary central nervous
system tumors (5-8). To our knowledge, there are only 5
studies on the expression of TTF-1 in primary brain tumors
(5,6,9-11). Currently two antibody clones are widely used for
TTF-1 demonstration: SPT24 and 8G7G3/1. Many studies
have demonstrated that clone SPT24 is more sensitive but less
specific (12-14).

CD99 is a cell surface antigen expressed in some tumors, par-
ticularly Ewing’s sarcoma/PNET (15,16). CD99 expression
in brain tumors was reported in ependymomas (17). Ishizawa
et al. (18) described CD99 immunoreactivity in ependymo-
mas, astrocytomas and reactive astrocytes around the tumor,
but brain tumors with clear cell morphology were negative
for CD99.
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immunoreactivity, G) CD56 immunoreactivity, D) The majority of tumor cells expressed GFAP.
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Small cell variant GBM should be distinguished from brain
metastasis of small cell lung carcinoma. Therefore, clinical
examination, histomorphological features of tumor and im-
munohistochemical analysis should be evaluated together. In
our case, a primary tumor in lungs or in other sites of patient
was not detected on MR examination. Histological overview
of the tumor was typical for GBM, small cell variant. In

addition, immunohistochemistry showed the heterogeneity
of GBM as TTF-1 clone SPT24, CD99, CD56, NSE were

REFERENCES

1. Central Brain Tumor Registry of the United States.
Statistical Report. Primary Brain Tumors in the United
States, 1998-2002. Hinsdale, Ill: Central Brain Tumor
Registry of the United States; 2006.

2. Miller CR, Perry A. Glioblastoma. Arch Pathol Lab Med
2007;131:397-406.

3. Bari KU, Danish R, Azher O, Karim AS. Glioblastoma
multiforme in a patient with a small cell lung cancer: Case
report. Clin Neurol Neurosurg 2011;113:78-9.

4. Louis DN, Ohgaki H, Wiestler OD, Cavenee WK, Burger
PC, Jouvet A, Scheithauer BW, Kleihues P. The 2007 WHO
classification of tumours of the central nervous system. Acta
Neuropathol 2007;114:97-109.

5. Kiristensen MH, Nielsen S, Vyberg M. Thyroid transcription
factor-1 in primary CNS tumors. Appl Immunohistochem
Mol Morphol 2011;19:437-43.

6 Matoso A, Resnick MB, Wang LJ. Comparison of 2
monoclonal TTF-1 antibodies. Appl Immunohistochem
Mol Morphol 2011;19:384.

7. Dettmer M, Kim TE, Jung CK, Jung ES, Lee KY, Kang
CS. Thyroid transcription factor-1 expression in colorectal
adenocarcinomas. Pathol Res Pract 2011;207:686-90.

8. Bisceglia M, Galliani C, Rosai J. TTF-1 expression in breast
carcinoma-the chosen clone matters. Am J Surg Pathol
2011;35:1087-8.

9. Zamecnik J, Chanova M, Kodet R. Expression of thyroid
transcription factor 1 in primary brain tumours. J Clin
Pathol 2004;57:1111-3.

10. Galloway M, Sim R. TTF-1 staining in glioblastoma
multiforme. Virchows Arch 2007;451:109-11.

Akd Tip D / Akd Med ] / 2015; 1: 64-67

TTEF-1 (Clone SPT24) and CD 99 Positivity in Glioblastoma

positive. Diffuse and strong expression of GFAP, palisad-
ing necrosis, and microvascular proliferation confirmed the
GBM diagnosis. The monotonous small cell population with
hyperchromasia in large areas indicated a diagnosis of “small
cell variant”. TTF-1 expression in GBMs cannot rule out a
primary tumor even when there is diffuse and strong stain-
ing. The clinical and histopathological parameters should be
considered for the diagnosis.

11. Lee EB, Tihan T, Scheithauer BW, Zhang PJ], Gonatas
NK. Thyroid transcription factor 1 expression in sellar
tumors: A histogenetic marker? ] Neuropathol Exp Neurol
2009;68:482-8.

12. Robens J, Goldstein L, Gown AM, Schnitt SJ. Thyroid
transcription factor-1 expression in breast carcinomas. Am

J Surg Pathol 2010;34:1881-5.

13. Compérat E, Zhang F, Perrotin C, Molina T, Magdeleinat
P, Marmey B, Régnard JF, Audouin J, Camilleri-Broét S.
Variable sensitivity and specificity of TTF-1 antibodies in
lung metastatic adenocarcinoma of colorectal origin. Mod
Pathol 2005;18:1371-6.

14. Penman D, Downie I, Roberts F Positive immunostaining
for thyroid transcription factor-1 in primary and metastatic
colonic adenocarcinoma: A note of caution. J Clin Pathol
2006;59:663-4.

15. Scotlandi K. Targeted therapies in Ewing’s sarcoma. Adv
Exp Med Biol 2006;587:13-22.

16. Visée S, Soltner C, Rialland X, Machet MC, Loussouarn D,
Milinkevitch S, Pasco-Papon A, Mercier P, Rousselet MC.
Supratentorial primitive neuroectodermal tumours of the
brain: Multidirectional differentiation does not influence
prognosis. A clinicopathological report of 18 patients.
Histopathology 2005;46:403-12.

17. Choi YL, Chi JG, Suh YL. CD99 immunoreactivity in
ependymoma. Appl Immunohistochem Mol Morphol
2001;9:125-9.

18. Ishizawa K, Komori T, Shimada S, Hirose T. Olig2 and
CD99 are useful negative markers for the diagnosis of brain
tumors. Clin Neuropathol 2008;27:118-28.

67



