Cukurova Medical Journal
CUKUROVA UNIVERSITESI TIP FAKULTESI

ARASTIRMA / RESEARCH

Cukurova Med ] 2019;44(3):804-810
DOI: 10.17826/cumj.491823

Hybrid peripheral nerve sheath tumors

Hibrid periferik sinir kilifi timérleri

Emine Kili¢ Bag1r1®, Arbil Ag1kahn1®, Gulfiliz Génlﬁ§en1®, Suzan Zorludemiﬂ@,

Mehmet Ali Deveci2®

1Cukurova University Faculty of Medicine, Department of Pathology, 2Department of Ortopedics, Adana, Turkey,

Cukurova Medical Journal 2019;44(3):804-810.

Abstract

Purpose: The aim of this study was to evaluate patients
formerly diagnosed as neurofibroma and schwannoma in
terms of hybrid peripheral nerve sheath tumors (PNSTSs)
via histopathological and immunohistochemical analysis.
Materials and Methods: In this retrospective study, 115
patients formerly diagnosed as either neurofibroma or
schwannoma were re-evaluated histopathologically.
Among these patients, 32 cases which showed mixed
morphology, suspicious for hybrid PNST were included in
the study. Immunohistochemically, S100, CD34, EMA
and ki67 were performed to these 32 cases, suspicious for
hybrid PNST.

Results: Based on histopathology, 32 of 115 (27.8%)
cases were suspicious for hybrid PNST. By the addition of
immunohistochemical staining results; 22 of 32 cases were
definitely diagnosed as hybrid PNST; of which 18 (81.8%)
as schwannoma-neurofibroma and, 4 (18.2%) cases as
schwannoma-perineurioma.

Conclusion: Hybrid PNSTs are usually benign and have
distinct  histopathologic and  immunohistochemistry
findings. In the literature, rare case reports have described
local recutrence and malignant transformation in hybrid
PNSTs.  Therefore, further studies are needed to
demonstrate the pathogenetic and prognostic significance
of these tumors. Because of the risk of recurrence and
malignancy potential, these tumors should be kept in mind
in diagnosis of peripheral nerve sheath tumors.

Keywords: Peripheral nerve sheath tumors, hybrid,
immunohistochemistry, — schwannoma, neurofibroma,
perineuroma.

Oz

Amag: Noérofibrom ve schwannom tanist alan olgularimiz
histopatolojik ve immiinohistokimyasal olarak hibrid
periferik  sinir  kilifi (PSKT)  agisindan
degerlendirmektir.

Gereg ve Yontem: Bu retrospektif calismada, daha 6nce
norofibrom ve schwannom tanist almis 115 olgu
histopatolojik bulgular ile tekrar degerlendirildi ve mikst
morfolojiye sahip, hibrid PSKT siiphelenilen 32 hasta
calismaya dahil edildi. Hibrid PNST stiphesi olan bu
olgulara immiinohistokimyasal olarak $100, CD34, EMA
ve ki67 uygulandi.

Bulgular: Calismaya dahil edilen 115  hastanin
histopatolojik olarak tekrar degerlendirmesinde; hibrid
PSKT oldugu distiniilen 32(%27.8) hastanin 22 (%19.1)’si
imminohistokimyasal veriler ile birlikte; 18 (%81.8)
Schwannom-nérofibrom, 44 (%18.2)  schwannom-
perinérom olmak tizere “hibrit PSKT” tanust aldr.

Sonug: Hibrid PSKT' leri genellikle iyi huylu olup farklt
histopatolojik ~ ve  immiunhistokimyasal ~ bulgulara
sahiplerdir. Literatiirde, hibrid PSKT' lerinin lokal
rekiirrens ve malign transformasyonu nadir olgu sunumlart
seklinde bildirilmistir. Bu timorlerin - patogenetik ve
prognostik 6nemini géstermek icin daha ileri galigmalara
ihtiya¢ vardir. Bu tiimétler, disik de olsa rekiirrens riski
ve malignite potansiyelleri tagimalari nedeniyle periferik

timora

sinir  kilift  timo6rd  tanist  veritken mutlaka  akilda
tutulmalidir.
Anabhtar kelimeler: : Periferik sinir kilifi timorleri, hibrid,
immiinohistokimya, schwannom, norofibrom,
perinéroma.

Yazisma Adresi/Address for Cotrespondence: Dr. Emine Kilic Bagir, Cukurova University Faculty of Medicine,
Department of Pathology, Adana, Turkey E-mail: eminebagir@yahoo.com
Gelis tarihi/Received: 03.12.2018 Kabul tarihi/Accepted: 06.01.2019 Cevrimigi yayin/Published online: 21.02.2019



mailto:eminebagir@yahoo.com
https://orcid.org/0000-0002-1447-1060
https://orcid.org/0000-0001-6118-9853
https://orcid.org/0000-0003-3065-1683
https://orcid.org/0000-0001-9833-4938
https://orcid.org/0000-0002-3670-3985

Cilt/Volume 44 Yil/Year 2019

INTRODUCTION

Schwannoma, neurofibroma and perineurioma are
the most common types of peripheral nerve sheath
tumors (PNSTs) composed of Schwann cells,
perineurial cells, and a mixtute of endoneurial
components, respectively!?. In recent years,
composite tumors of peripheral nerve sheath have
been reported to show combined features of more
than one histologic type of PNSTs (ie.
neurofibroma, schwannoma, or perineurioma)
within a single lesion®?. These composite tumors are
termed as “hybrid” PNST's and are considered to be
rare or under-recognized, although exist as hybrid
schwannoma /  neurofibroma, schwannoma
/petineutioma, neurofibroma/perineurioma,
cellular schwannoma/petineurioma over a wide
range of ages and anatomical sites®’10:11,

Although the exact pathogenesis of hybrid
differentiation in PNSTs remains unknown, along
with the ongoing debate on whether or not hybrid
PNSTs are really a distinct entity>®!2. Accurate
recognition and classification of hybrid PNSTs is
considered important in terms of potential
prognostic and therapeutic implications.

In this study, 22 cases of hybrid PNSTs were
presented based on histopathological re-assessment
and immunohistochemical staining of lesions in a
retrospective cohort of patients formerly diagnosed
as PNSTs including schwannoma or neurofibroma.

or

MATERIALS AND METHODS

Of 115 patients formerly diagnosed as neurofibroma
or schwannoma, 32 cases with mixed
histomorphological findings accepted as suspicious
for hybrid PNST were included in this retrospective
study. Immunohistochemically, S100 protein, CD34,
epithelial membrane antigen (EMA) and ki67 were
performed in 32 suspicious for hybrid PNST cases.
Both histopathological re-assessment and the
immunohistochemical findings revealed the definite
the diagnosis of hybrid PNST in 22 of 32 cases.
Clinical data were obtained from the hospital
tecords and/or from contributing clinicians ot
pathologists.

Histopathological evaluation

Histopathologic re-assessment was performed by
two pathology specialists based on biphasic
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appearance, cellular  structure, presence of
pleomorphism-atypia, growth patterns and stromal
characteristics of lesions. The lesions containing
neurofibroma with plexiform pattern next to
schwannoma including hypercellular and
hypocellular (Antoni A and B) areas were accepted
as  hybrid  schwannoma /  neurofibroma.
Schwannoma / perineuroma cases did not include
Antoni A and B areas and verocay body. The
dominant appearance was storiform pattern or less
commonly lamellar and whotled pattern.

Immunohistochemical analysis

Immunohistochemical staining was performed on 5-
mm sections of formalin-fixed, paraffin-embedded
tissue. We used monoclonal antibody to detect
CD34 (Novacastra, QBEnd/10, Newecastle,UK),
S100 (Novacastra,policlonal, Newcastle,UK), EMA
(Cell Margue,E29, Roclin, CA, USA) and ki67 (Cell
Margue,EP5, Roclin, CA, USA). The visualization
system used was the BenchMark XT with enzymatic
digestion (ISH protease 2; Ventana) and the iView
Blue Detection Kit (Ventana).
Immunohistochemically, cytoplasmic and
membranous staining for CD34, cytoplasmic and
nuclear staining for $100, membranous staining for
EMA and nuclear staining for ki-67 were accepted
positive.

Statistical analysis

Descriptive statistics were used to summatize data,
expressed as n (%).

RESULTS

Final diagnoses of histopathologically suspicious for
hybrid PNST (n=32) cases were as follows: 22
(19.1%) definite diagnosis of hybrid PNST, 10
(%8.6) cases as either pure neurofibroma or
schwannoma; given the lack of CD34 or EMA
positivity.

The former diagnosis was schwannoma in 9/22
(40.9%) cases and neurofibroma in 13/22(59.1%)
cases. Final diagnosis was hybrid PNST including
schwannoma-neurofibroma  and  schwannoma-
perineurioma in 18 (81.8%) and four (18.2%)
patients, respectively. Overall, 12 females (54.5%)
and 10 males (45.5%) were diagnosed as hybrid
PNST. Localizations of hybrid PNSTs werte
head/neck in seven (31.8%), lower extremity in six
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(27.3%), upper extremity in four (18.2%), trunk in  Histopathological immunohistochemical features of
four (18.2%), and intraabdominal in one (4.5%) hybrid nerve sheath tumors in our series (n=22) are

(Table 1). presented in Table 2.

Table 1. Overall demographic and clinical characteristics of cases with hybrid PNST (n=22)
Age, mean(min-max) 37.8(9.0-66.0)
Gender, n (%)

Female 12(54.5)
Male 10(45.5)
Former diagnosis, n (%)

Schwannoma 9 (40.9)
Neurofibroma 13(59.1)
Final diagnose, n (%)

Schwannoma-neurofibroma 18 (81.8)
Schwannoma-perineurioma 4 (18.2)
Localization of hybrid PNST, n (%)

Head/neck 7 (31.8)
Lower extremity 6(27.3)

Upper extremity 4(18.2)

Trunk 4(18.2)

Intraabdominal 14.5)

PNST: peripheral nerve sheath tumor

Table 2. Clinical and pathological features of hybrid peripheral nerve sheath tumors (PNSTSs) in our series (n =
22)

Former Age Immunohistochemistry
diagnosis (year) | Gender | Tumor Site findings Hybrid PNST type
$100 EMA |CD34
51 F Intraabdominal + - +
37 F Trunk + - +
51 F Upper Extremity + - +
30 F Lower Extremity + - +
22 F Head/Neck + - +
46 F Lower Extremity + - +
29 M Trunk + - +
23 M Head/Neck T N T Schwannoma / neurofibroma
Neurofibroma 49 & Head/Neck T : T
26 F Head/Neck + + +
50 M Head/Neck + + + Schwannoma / perineutioma
22 F Trunk + + +
41 M Lower Extremity + + +
24 F Head/Neck + - +
32 F Upper Extremity + - +
26 M Lower Extremity + - +
43 M Lower Extremity + - +
Schwannoma 61 M Upper Extremity + - + Schwannoma / neurofibroma
51 M Lower Extremity + - +
31 M Upper Extremity + - +
17 M Head/Neck + - +
66 F Trunk + - +

Of 13 patients formerly diagnosed as neurofibroma,  neurofibroma type of hybrid PNST, and four
nine patients were diagnosed as schwannoma-  patients as schwannoma-perineurioma type of
806
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hybrid PNST, whereas all patients with former
diagnosis of schwannoma (n=9) were diagnosed as
schwannoma-neurofibroma type of hybrid PNST.

Our cases with definite diagnosis of hybrid PNST
demonstrated the classic immunohistochemical
staining profile of “diffuse S100 positivity/CD34
and EMA negativity” in schwannomatous areas and,
“S100 negativity /CD34 and EMA positivity” in
perineuromatous areas. Ki-67 was in the range of
1% to 2% in all cases.

Hybrid peripheral nerve sheath tumors

Histopathological ~assessment of tumors with
schwannoma morphology revealed predominantly
biphasic pattern with identification of hypercellular
schwannoma areas alongside loose myxoid areas in
majority of cases. S100 positivity was identified in
both myxoid and cellular schwannoma areas,
whereas CD34 positivity was evident in loose
myxoid stromal areas but not in cellular areas (Fig

1).

Figure 1. Hybrid neurofibroma — schwannoma. A: Neurofibroma areas composed of uniform spindle cells in
myxoid appearance (white arrow) beside marked cellular schwannom areas (black arrow) are observed
(H&E, x40). Immunohistochemically; B. Schwannoma areas with strong S100 positivity while variable S100
positivity in neurofibroma areas (IHC, x40). C: CD34 was negative in schwannoma areas, but some spindle
cells in neurofibroma areas were positive (IHC, x100).

Amongst the lesions with diffuse neurofibroma
morphology, four cases with predominance of
atypia and pleomorphism with no mitosis had
diffuse and strong S100 positivity with focal CD34
positivity. Upon detection of focal EMA positivity
in stromal cells and perineurium, the diagnosis was
considered to be schwannoma-perineurioma hybrid
tumor in these four cases (Fig 2).

DISCUSSION

Peripheral nerve sheath tumors are commonly seen
as pure lesions. Hybtid PNSTs show combined
features of neurofibroma, schwannoma and
perineurioma. In our study, we found 19.1% (22
patients) hybrid tumors with histopathological and
immunohistochemical ~ findings  in  patients
previously diagnosed as either neurofibroma or
schwannoma. Schwannoma-neurofibroma (n=18)
was the most common type of hybrid PNST
diagnosed in our case series, while the hybrid
schwannoma-perineurioma was diagnosed in only
four cases. This rarity seems to be correlated with
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less common occurrence and relatively later
recognition of perineuriomas in  terms of
microscopically distinctive patterns; when compared
to schwannomas and neurofibromas!3413.14, Indeed,
hybtid schwannoma/perineutioma and hybrid
neurofibroma/schwannoma are also considered to
be more common types of hybrid PNSTs as

compared with hybrid neurofibroma/petineurioma
6,7,12,15,16

Although hybrid PNSTs have been reported in all
age groups, most of the cases reported to date were
composed of young adults with no gender
predilection and a wide anatomic distribution 3.
Nonetheless, mean age (37.8 years) and female to
male ratio (1.2:1) results of our series are very
similar with previous studies which report median
38 years of age at diagnosis and a slight female
predilection with a female-to-male of
approximately 1.2:1311,

ratio

Four cases of hybrid schwannoma/perineutioma
were located in head/neck, trunk and lower
extremity, consistent with the results of a case series
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of 42 hybrid schwannoma/perineurioma tumors,
which were distributed as lower limb, followed by
the upper limb, trunk and head and neck region’.

Figure 2. Hybrid schwannoma — perineurioma. A:
Schwannoma areas, which do not contain
significant areas of Antoni A and B, it can be
difficult to identify the perineurial cells in the loose
stroma with H&E (H&E, x40).
Immunohistochemically, B: diffuse S100 positivity
(IHC, x40) in both histological patterns; C: focal
EMA positivity (IHC, x40) and D: CD34 (IHC, x40)
positivity in perineurial cells.

Additionally, most of lesions in our hybrid PNST
case series showed biphasic pattern rather than a
monophasic pattern of histopathologically. While,
monophasic pattern has frequently been determined
only by immunohistochemistry, both patterns have
been associated with diagnostic challenges due to
hybrid morphology and mixed
immunohistochemical  staining, particularly in
differentiating ~ between  a schwannoma  and
neurofibroma component?>710-12.20, Besides,
intermediate or transitional cells that exist in some
PNST cases are considered to differentiate into both
cell types?.

Hence, schwannoma-neurofibroma and
schwannoma-perineurioma types of hybrid PNSTSs
were identified in a considerable portion of patients

formerly  diagnosed as  neurofibroma  or
schwannoma in our case series; this seems to
emphasize  the importance  of  including

immunochemistry staining, given the suggestion that
hybrid PNSTs are distinct entities with distinct
hybrid morphology®>S.

Cells with ultrastructural features compatible with
transitional stages such as Schwann cells, perineurial
cells, endoneurial fibroblasts and intermediate cells
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(Schwann-perineurial cells and Schwann cell-
fibroblasts) were demonstrated in neurofibromas
45,21-23, Later studies also provided

immunohistochemical evidence for existence of

EMA  positive  perineurial cells in  some
neurofibromas 52426,
Although no quantitative criteria exist for

perineuriomatous areas in a lesion to be qualified as
a hybrid one, in a largest series of hybrid
schwannomas-perineuriomas, immunohistochemical
staining was shown to confirm the morphological
presentation of dual cell population with S100
protein staining in Schwannoma cells, EMA and
CD34 positivity in  perineurial  cells>161927,
Accordingly, hybrid schwannoma-perineurioma was
diagnosed based on strongly and diffuse S100
positivity in schwann cells and EMA-confirmed
perineuriomatous differentiation in four cases with
former diagnosis of neurofibroma in our study.

While the exact rates of recurrence and malignant
transformation in  hybrid PNSTs  remain
inconclusive, hybrid tumors are considered to show
similar biological behavior with benign PNTs with

extremely  rare  occurrence  of  malignant
transformation’> 331,

Hyper-cellularity, nuclear atypia with
hyperchromasia, high mitotic rate and ki67

proliferation index over 20% have been considered
to denote malignancy in hybrid PNSTs #1032,
Notably, while atypia and nuclear pleomorphism
were present in 5 cases with hybrid schwannoma-
neurofibroma in our series, all hybrid tumors we
describe in this report had a low mitotic count and
1-2% ki-67 index. This seems notable given the
likelihood of the more cellular and prominent
schwannomatous areas in schwannoma-
neurofibroma type hybrid PNST to be mistaken for
foci of malignant, despite the lack of atypical
features such as hyperchromasia, prominent mitotic
activity, atypical mitoses and necrosis®.

After the identification of the hybrid peripheral
nerve sheath tumors by the World Health
Organization (WHO), awareness in the diagnosis of
these tumors has been increased in PNSTs. As seen
in our study, hybrid tumors are not rare tumors and
should be kept in mind in diagnosis of PNST. The
limitation of our study is low number and absent of
follow-up data of the patients. Further studies
addressing the pathogenesis and genetic background
of hybrid differentiation in PNSTs are needed for
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better understanding of hybrid PNSTs as distinct
entities as well as for potential prognostic and
therapeutic implications.

Yazar Katkilart: Calisma konsepti/Tasarimi: EB, GG; Veri toplama:
EB, AA, MAD; Veri analizi ve yorumlama: EB, AA, MAD; Yaz
taslagt: EB; Icerigin elestirel incelenmesi: EB, AA; Son onay ve
sorumluluk: EB, AA, GG, SZ, MAB; Teknik ve malzeme destegi:-;
Stipervizyon: EB, GG, SZ; Fon saglama (mevcut ise): yok.

Hakem Degerlendirmesi: Dis bagimsiz.

Cikar Catigmas1: Yazarlar ¢ikar ¢atismasi beyan etmemislerdir.
Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.
Yazarmn Notu: Bu sunumun igerigi daha 6nce Antalya’da 2-6 Kasim
2016 tarihlerinde yapilan 26. Ulusal Patoloji Kongresinde sunulmustur.

Author Contributions: Concept/Design : EB, GG; Data acquisition:
EB, AA, MAD; Data analysis and interpretation: EB, AA, MAD;
Drafting manuscript: EB; Critical revision of manuscript: EB, AA;
Final approval and accountability: EB, AA, GG, SZ, MAB; Technical
or material support: -; Supervision: EB, GG, SZ; Securing funding (if
available): n/a.

Peer-review: Externally peer-reviewed.

Conflict of Interest: Authors declared no conflict of interest.
Financial Disclosure: Authors declared no financial support
Acknowledgment: This study was presented as a poster 26rd
National Pathology Congress 2-6 November 2016, Antalya/Turkey

REFERENCES

1. Rodri’guez FJ, Folpe AL, Giannini C, Perry A.
Pathology of peripheral nerve sheath tumors:
diagnostic overview and update on selected
diagnostic problems. Acta Neuropathol.
2012;123:295-319.

2. Luca-Johnson J, Kalof AN. Peripheral nerve sheath
tumors: an update and review of diagnostic
challenges. Diagnostic Histopathology. 2016;22:447-
57.

3. Soria-Céspedes D, Robles-Vidal C, Gémez-Gonzilez
A, Pefialoza-Ramirez R, Ortiz-Hidalgo C. Primary
pleural hybrid cellular schwannoma/petineurioma: a
case report. Respir Investig. 2014;52:269-73.

4. Kazakov DV, Pitha J, Sima R, Vanecek T,
Shelekhova K, Mukensnabl P, et al. Hybrid
peripheral nerve sheath tumors: Schwannoma-
perineurioma and neurofibroma-perineurioma. A
report of three cases in extradigital locations. Ann
Diagn Pathol. 2005;9:16-23.

5. Michal M, Kazakov DV, Michal M. Hybrid
peripheral nerve sheath tumors: A review. Cesk
Patol. 2017;53:81-8.

6. Ud Din N, Ahmad Z, Abdul-Ghafar J, Ahmed R.
Hybrid peripheral nerve sheath tumors: report of five
cases and detailed review of literature. BMC Cancer.

2017;17:349.
7.  Hornick JL, Bundock EA, Fletcher CD. Hybrid
schwannoma/perineurioma: clinicopathologic

analysis of 42 distinctive benign nerve sheath tumors.
Am J Surg Pathol. 2009;33:1554—61.

8. Ohata C, Imai N, Hinogami H, Akamatsu K,
Sumimura Y. Hybrid schwannoma/perineutioma: a
report of two cases including a possible radiation-
induced case. ] Cutan Pathol. 2012;39:56—62.

809

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hybrid peripheral nerve sheath tumors

Shelekhova KV, Danilova AB, Michal M. Hybrid
neurofibromaperineurioma: an additional example of
an  extradigital tumor. Ann Diagn Pathol.
2008;12:233-34.

Lang SS, Zager EL, Coyne TM, Nangunoori R,
Kneeland JB, Nathanson KIL. Hybrid peripheral
nerve sheath tumor. ] Neurosurg 2012;117:897-901.
Yang X, ZengY, Wang J.
Hybtidschwannoma/perineutioma: reportof 10 cases
supporting a distinctiv entity.Int ] Surg Pathol.
2013;21:22-8.

Feany MB, Anthony DC, Fletcher CD. Netve sheath
tumours with hybrid features of neurofibroma and
schwannoma: a conceptual challenge.
Histopathology. 1998;32:405-10.

Tsang WY, Chan JK, Chow LT, Tse CC.
Perineurioma: an uncommon soft tissue neoplasm
distinct from localized hypertrophic neuropathy and
neurofibroma. Am ] Surg Pathol 1992;16:756—63.
Zelger B, Weinlich G. Perineuroma. A frequently
unrecognized entity with emphasis on a plexiform
variant. Adv Clin Path. 2000;4:25-33.

Antonescu CR, Stemmer-Rachamimov AO, Perry A.
Hybrid nerve sheath tumors. In: Louis DN, Ohgaki
H, Wiestler OD, Cavenec WK, Ellison DW, et al.,
editors. WHO Classification of Tumors of the
Central Nervous System Revised. 4th ed. IARC:
Lyon; 2016;224-5.

Harder A, Wesemann M, Hagel C, Schittenhelm ],
Fischer S, Tatagiba M et al.  Hybrid
neurofibroma/schwannoma  is  overrepresented
among schwannomatosis and neurofibromatosis
patients. Am | Surg Pathol. 2012;36:702-9.
McLaughlin CT, Kaffenberger BH, Gru AA. A
hybrid tumor with schwannoma-perineurioma-
neurofibroma  morphology. ] Cutan Pathol.
2015;42:911-3.

Panda KM, Reena N. Intraneural Hybrid
Neurofibroma/Schwannoma In Scalp: A Case
Report. J Clin Diagn Res. 2015;9:105-6.

Hornick JL, Fletcher CD. Soft tissue perineurioma:
clinicopathologic analysis of 81 cases including those
with atypical histologic features. Am | Surg Pathol
2005;29:845-58.

Park JY, Park NJ, Kim SP, Kwon KY, Lee SS. A soft
tissue  petineuriona and  hybrid tumor of
perineurioma and schwannoma. Korean ] Pathol.
2012;46:75-8.

Erlandson RA. The enigmatic perineurial cell and its
patticipation in tumors and in tumor like entities.
Ultrastrc Pathol. 1991;15:335-51.

Erlandson RA, Woodruff JM. Peripheral netrve
sheath tumors: an electron microscopic study of 43
cases. Cancer.1982;49:273-87.

Hirose T, Sano T, Hizawa K. Ultrastructural
localization of S-100 protein in neurofibroma. Acta
Neuropathol. 1986;69:103-10.



Kilic Bagr et al

24.

25.

26.

27.

Zameénik M, Michal M. Perineurial cell
differentiation in neurofibromas. Report of eight
cases including a case with composite perineurioma-
neurofibroma  features.  Pathol =~ Res  Pract.
2001;197:537-44.

Hirose T, Tani T, Shimada T, Ishizawa K, Shimada
S, Sano T. Immunohistochemical demonstration of
EMA/Glutl-positive perineurial cells and CD34-
positive fibroblastic cells in peripheral nerve sheath
tumors. Mod Pathol. 2003;16:293-8.

Michal M, Kazakov DV, Hadravsky L, Michalovy K,
Rychly B, Michal M. Multivacuolated mucin-filled
cells: a unique cell characteristic of plexiform
neurofibroma. A report of 11 cases. Hum Pathol.
2017;60:167-73.

Kacerovska D, Michal M, Kuroda N, Tanaka A,
Sima R, Denisjuk N, Kreuzberg B, Ricarova R,
Kazakov DV. Hybrid peripheral nerve sheath
tumors, including a malignant variant in type 1
neurofibromatosis. Am ] Dermatopathol.
2013;35:641-9.

810

28.

29.

30.

31

32.

Cukurova Medical Journal

Ariza A, Bilbao JM, Rosai J. Immunohistochemical
detection of epithelial membrane antigen in normal
perineurial cells and perineurioma. Am J Surg Pathol.
1988;12:678-83.

Theaker JM, Gatter KC, Puddle ]. Epithelial
membrane antigen expression by the perineurium of
peripheral nerve and in peripheral nerve tumours.
Histopathology 1988;13:171- 9.

Taubenslag KJ, Nickols HH, Chelnis ]G, Mawn LA.
Hybrid Neurofibroma/ Schwannoma of the
supraorbital nerve: clinicopathologic correlation of a
rare  tumor. Ophthal Plast Reconstr Surg.
2017;33:104-6.

Rekhi B, Jambhekar NA. Malignant transformation
in a hybrid schwannoma/ perineutioma: Addition to
the spectrum of a malignant peripheral nerve sheath
tumour. Indian J Pathol Microbiol. 2011;54:825-28.
Baser ME, Friedman JM, Evans DG. Increasing the
specificity of diagnostic criteria for
schwannomatosis. Neurology. 2006;66:730-2.



	ARAŞTIRMA / RESEARCH
	INTRODUCTION
	MATERIALS AND METHODS
	Histopathological evaluation
	Immunohistochemical analysis 
	Statistical analysis

	RESULTS
	DISCUSSION 
	REFERENCES

