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LETTER TO THE EDITOR
_

3 To the Editor: the list of differential diagnoses, includ-
SATB2 and TLE1 Pieron et al! identified recurrent ing malignant  peripheral  nerve

5 EXpl’ESSIon N gene fusions of BCOR (encoding Bel-6  sheath tumors, synovial sarcomas, and
BCOR-CCNB3 interacting corepressor) and CCNB3 myxofibrosarcomas  (Figs. 1A—C).3‘5

7 - (cyclin B3) in a subset of primitive and, Moreover, despite the  described

1 _li so far, undifferentiated primary bone preference for the skeletons of male
9 (EWIng Ilke) Sarcoma' sarcomas with predominantly Ewing adolescents, ~ BCOR-CCNB3-positive

Mimicking Small Cell sarcoma-like roundmcell morphology ~ sarcomas can also occur in patients
(Ewing-like tumors)."?> However, later aged above 30 years and may originate

3 Osteosarcoma and series reported apart from a Ewing-like in soft tissues. Of note, SATB2 (special
- Poorly Differentiated round cell morphology tumors with a ~ AT-rich sequence-binding protein  2)
y € prominent spindle cell, epithelioid and/or ~ (known as a “osteoblastic™ marker)
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15 SynOVIaI Sarcoma myxoid tumor component, expanding and TLEI (transducin-like enhancer of
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>l FIGURE 1. Histomorphology of a BCOR-CCNB3 sarcoma. A, “Ewing-like” round cell morphology with compact nests of un- 11
differentiated round-to-ovoid tumor cells with scant cytoplasm and irregular nuclei. Note the dense (osteoid like) collagen dep-

53 osition between the tumor cells, mimicking small cell osteosarcoma (hematoxylin & eosin staining, original magnification x200). B,
“Synovial sarcoma-like” or malignant peripheral nerve sheath tumor-like spindle cell tumor component composed of fascicles of 113

55 hypercellular plump fusiform cells (hematoxylin & eosin staining, original magnification x200). C, Epithelioid tumor areas

composed of epithelioid tumor cells with mildly atypical nuclei (hematoxylin & eosin staining, original magnification x200). 115
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FIGURE 2. Nuclear SATB2 (A, original magnification x400),

[

nification x200) immunoreactivity in BCOR-CCNB3 sarcoma. | fut golor

split 1) (known as a sensitive and robust
diagnostic marker for synovial sarcoma)
are commonly expressed in this group of
tumors, which could lead to the
misdiagnosis of a  small cell
osteosarcoma or poorly differentiated
synovial sarcoma, respectively.+%~ Four
additional BCOR-CCNB3-positive
cases were analyzed at our pathology
department. Immunohistochemistry was
performed using an immunostainer
(Benchmark XT; Ventana Medical
systems, Tucson, AZ), according to the
manufacturer’s instructions. The 4-pm
sections were immunostained with
primary antibodies against SATB2
(1:250, polyclonal; Sigma, St. Louis,
MO) and TLEIl (1:10, polyclonal;
Santa Cruz Biotechnology, Dallas, TX).

All 4 cases showed SATB2 nu-
clear staining of moderate intensity in a
patchy (3 cases) to diffuse manner
(1 case) (Fig. 2A). Moderate to strong

2 | www.appliedimmunohist.com

TLE]1 nuclear staining was observed in
3 cases, focally in 1 case and diffuse in 2
cases (Fig. 2B). Hence, SATB2 and
TLEl stains should be always
interpreted with caution when facing a
poorly differentiated bone or soft tissue
sarcoma with round cell and/or spindle
cell morphology, especially in limited
biopsy material. Kao et al® reported
BCOR immunohistochemistry as a
useful and highly sensitive marker for
round cell sarcomas with BCOR
genetic  abnormalities. ~ Therefore,
BCOR immunohistochemistry could
be used a screening tool for BCOR-
CCNB3-positive sarcomas and other
BCOR-driven tumors. In all 4 cases
moderate, patchy to diffuse nuclear
BCOR (1:100, C-10; Santa Cruz
Biotechnology) immunoreactivity was
demonstrated (Fig. 2C). Appropriate
positive (normal colonic epithelium,
synovial sarcoma samples, and testis

for SATB2, TLEl, and BCOR,
respectively) and negative controls
were used throughout this study.

In conclusion, awareness of the
broad morphologic spectrum and of
the fairly common SATB2 and TLE 1
expression in these rare and recently
characterized bone and soft tissue
sarcomas  justifies BCOR  im-
munohistochemistry and molecular
analysis for BCOR-CCNB3 fusion in
all primitive, difficult-to-classify bone
and soft tissue sarcomas to avoid a
misdiagnosis of a small cell osteo-
sarcoma or poorly differentiated
synovial sarcoma.

Creytens David, MD, PhD*f
*Department of Pathology

Ghent University Hospital
+CRIG, Cancer Research
Institute Ghent

Ghent University, Ghent, Belgium

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91

97

99
101
103
105
107
109
111
113
115
117



9

11

13

App! Immunohistochem Mol Morphol * Volume 00, Number 00, Il B 2017

Letter to the Editor

1.

REFERENCES
Pieron G, Tirode F, Lucchesi C. et al. A new
subtype of bone sarcoma defined by BCOR-
CCNB3 gene fusion. Nar Genet. 2012:44:
461-466.

. Cohen-Gogo S, Cellier C, Coindre JM, et al.

Ewing-like sarcomas with BCOR-CCNB3
fusion transcript: a clinical, radiological and
pathological retrospective study from the
Société Frangaise des Cancers de L’Enfant.
Pediatr Blood Cancer. 2014:61:2191-2198.

. Puls F, Niblett A, Marland G, et al. BCOR-

CCNB3 (Ewing-like) sarcoma. A clinicopa-
thologic analysis of 10 cases, in comparison
with conventional Ewing sarcoma. Am J
Surg Pathol. 2014;38:1307-1318.

4.

6.

Li WH, Liao IC, Wen MC, et al. BCOR-
CCNB3 positive soft tissue sarcoma with
round-cell and spindle-cell histology: a series
of four cases highlighting the pitfall of
mimicking poorly differentiated synovial
sarcoma. Histopathology. 2016;69:792-801.

. Yamada Y, Kuda M, Kohashi K, et al.

Histological and immunohistochemical char-
acteristics of undifferentiated small round
cell sarcomas associated with CIC-DUX4
and BCOR-CCNB3 fusion genes. Virchows
Arch. 2017;470:373-380.

Conner JR, Hornick JL. SATB2 is a novel
marker of osteoblastic differentiation in bone
and soft tissue tumours. Histopathology.
2013;63:36-49.

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

7. Creytens D, Ferdinande L. SATB2 is a

novel marker of osteoblastic differentiation
in bone and soft tissue tumours: comment
on Conner et al. Histopathology. 2015:67:
272-273.

8, Terry J, Saito T, Subramanian S, et al.

TLEI as a diagnostic immunohistochem-
ical marker for synovial sarcoma emerg-
ing from gene expression profiling
studies. Am J Surg Pathol. 2007;31:
240-246.

. Kao YC, Sung YS, Zhang L, et al. BCOR

overexpression is a highly sensitive marker in
round cell sarcomas with BCOR genetic
abnormalities. Am J Surg Pathol. 2016:40:
1670-1678.

www.appliedimmunohist.com | 3

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

15



