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A Morphologic and Immunohistochemical Comparison of
Nuclear p-Catenin Expressing Testicular Sertoli Cell Tumors
and Pancreatic Solid Pseudopapillary Neoplasms
Supporting Their Continued Separate Classification
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Case study

Pancreatic analogue solid pseudopapillary

neoplasm arising in the paratesticular location.
The first case report*’i\“?*

Michal Michal MD“, Stela Bulimbasic MD ", Marijana Coric MD"”, Monika Sedivcova MSc*,
Dmitry V. Kazakov MDY, Michael Michal MD?*, Ondrej Hes MD ¢

Human Pathology (2016) 56, 52-56
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Fig.1 The tumor was in the paratesticular position. In the septa of

the neoplasm, there were deposits of hemosiderin, Gandy-Gamna
bodies, and foamy macrophages as remnants of old hemorrhage.
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Fig.2 A, The greatest part of the tumor represented signet ring cell component. This signet ring cell component gradually changed into the solid,
non—signet ring cell areas (B), or these 2 components were intermixed (C). D, Small parts revealed oncocytic change, which was reminiscent of
endometrial decidual change.
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Fig. 4 The arrow shows the mutation ¢.101G>T/p. Gly34Val in exon 3 of the CTNNB1 gene.
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Primary signet ring stromal tumor of the
testis: a study of 13 cases indicating their

@ CrossMark

phenotypic and genotypic analogy to pancreatic

solid pseudopapillary neoplasm*’*ﬂ?

Kvetoslava Michalova MD?*, Michael Michal Jr MD?-®, Dmitry V. Kazakov MD?,
Monika Sedivcova MSc®, Ondrej Hes MD?, Ladislav Hadravsky MDY, Abbas Agaimy MD ¢,
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BACKGROUND

Solid pseudopapillary neoplasm (SPN) of the testis: Comprehensive
mutational analysis of 6 testicular and 8 pancreatic SPNs

Kvetoslava Michalova™*, Michael Michal™”, Monika Sedivcova®, Dmitry V. Kazakov®,
Carlos Bacchi, Tatjana Antic®, Marketa Miesbauerova®, Ondrej Hes?, Michal Michal’l



BACKGROUND

Because many SCTs-NOS share several of the morphologic and

immunohistochemical features of pancreatic SPNs, as well as

having exon 3 CTNNB1 mutations, the authors of these papers

concluded that these 2 classes of neoplasm were the same.
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MATERIALS AND METHODS

‘Case and Slide Selection

A total of 18 cases of SCTs-NOS that showed strong and diffuse expression of

nuclear [3-catenin from 2002 to 2015 of Indiana University Health Partners were included

in the study;

A total of 16 pancreatic SPNs from 2017 to 2019 were 1dentified;



MATERIALS AND METHODS

Immunohistochemical

Nuclear reactivity: SF-1, FOXL2, SOX9, WTI

Cytoplasmic reactivity: a -inhibin

Both nuclear and cytoplasmic reactivity: Calretinin

Immunostains were scored for the extent (no staining =0; <10% =1; 10% to 50% =2; >50% = 3)

intensity of the staming (no staming =0; weak = 1; moderate=2; strong =3)
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TABLE 1. Morphologic Features of Testicular SCTs-NOS and
Pancreatic SPNs

n/N ()

Histologic Features SCT-NOS* SPN P (Raw ’ o= Fk = = NED
. Can v Jﬂ/r/ﬁ %, BRTE v M. BFRR
Architecture v v = 157
Hollow tubules 9/17(53) 016 (0)  0.001 HEFI 2544 f{fj t'lk,,,“ . L”_/ fFe 7,35
Sheets/solid 7/16 (44)  15/16 (94)  0.005 v EBIR. =K v IMERBRREE
Circumscribed/encapsulated 11/14 (79) 4/16 (25)  0.009 v ,J\’-Ié‘%" >
Cords/trabeculae 13/16 (81) 516 (31)  0.011
Papillae/pseudopapillae 4/17 (24) 11/16 (69) 0.015
Perivascular pseudorosettes 2/15(13) 9/16 (56) 0.023 SCT-NOS
Cellular morphology AT KA 233 : I 7
Rhabdoid morphology 1/16 (6) &/16 (30)  0.016 v H@' g'%* E‘Mj{ v 1: Iaﬂtﬁﬁ/’u .
Signet-ring cells 7116 (44) 11716 (69) 0285 ZARAFLTS v ENFHE v BRIk, =ik
Significant pleomorphism 1/17 (6) 216 (13)  0.601 e
Spindle cells 2/17 (12) 3/16 (19)  0.656 v El] —y'*i
Pale cytoplasm 9/16 (36) 11/16 (69)  0.716
Pale nuclei 5/16 (31) 5/16 (31)  1.000 SCT-NOS
Stromal characteristic
7 72153
Fibrosis 14/16 88)  10/16 (63) 0220 v i, MEHT v Y, MEET
l;lc:rivﬂst:]u]m' edema/spaces g}’ig Si; laﬁg Eé‘i; 33;3 ||§|-‘|E—-|i€|=§ﬁE v tl:'l_m]_ \ 5= |$E v Hj_[[]]_ N |EE
emorrhage 3 _ bSp LA py B L L LS fhy B L
Myxoid/chondromyxoid stroma 5/16 (31) 516 (31)  1.000 v %"&*$/$A = 1;$IE—I—”% v %ﬁ,{ﬂ*i/t]:k = 1;$IE—I—”%
Cysts 7/16 (44) 6/16 (38)  1.000
Other tumoral characteristics
Praammons bodis oo s o SCT-NOS _ SPN
Hyaline globules 1/16 (6) 516 (31) 0.172 P . “
Gamna-Gandy bodies 16 (19) 016 (0)  0.226 v' Gamna-Gandy/\#& v OIFIERENER. ROR
Cholesterol clefts 0/16 (0) 2/16 (13) 0.484 ‘/ . i S
Lymphovascular invasion 1/17 (6) 0/16 (0) 1.000 1 'f‘|‘|_’»‘,f|:§?_[E HI:I]F_ Z- 17-': -
Necrosis 317(18)  3/16 (19)  1.000 EEKM,. ERKEEY v %, BEEESE
Perivascular hyalinization 8/16 (30) 9/16 (36)  1.000 v
Globoid basement membrane 4/16 (25) 4/16 (25)  1.000 E:I %ﬁﬂ%*i%}ﬁ
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FIGURE 2. Features of SCT-NOS. A, A circumscribed and encapsulated tumor with sheets of cells with pale cytoplasm and a

Gamna-Gandy body (bottom-left). B, Small nests and clusters of pale cells in a dense stroma. C, Cords of tumor cells

stroma with perivascular hyaline change. D, Several hollow tubules and foci of fibrosis.
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FIGURE 3. Features of SCT-NOS. A, Papillary growth results in structures resembling the Schiller-Duval bodies of yolk sac tumor. B,
Large cytoplasmic vacuoles create a signet-ring appearance. C, Prominent cysts with edema fluid. D, Perivascular edema and bands

of intercellular basement membrane-like material.
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FIGURE 4. Features of SPN of the pancreas. A, Infiltrative growth of a solid pattern tumor into the pancreatic parenchyma (bottom). B,
Perivascular pseudorosettes. C, Rhabdoid cytology and an aggregate of psammomatous calcifications. D, A large focus of foamy tumor cells.



RESULTS

TABLE 2. IHC Staining Results of SCTs-NOS and Pancreatic SPNs
Tumor SE-1 (": Mean IHC FOXL2 (“s: Mean SOX9 (": Mean Calretinin® ("o: WT1% ("v: Mean  Inhibin® (“: Mean

Tvpe Score) IHC Score) IHC Score) Mean IHC Score) IHC Score) IHC Score)
SCT-NOS 15/16 (94; 4.3) 13/15 (87; 3.9) 11/16 (69; 2.6) 9/15 (60; 1.3) 5/13 (38; 1.2) 517 (29; 1.0)
SPN 0/16 (0; 0) 0/16 (0; 0) 0/16 (0; 0) 0/16 (0; 0) 0/16 (0; 0) 0/16 (0; 0)
P (raw) 5.6x107° 5.1x1077 6.7%107° 0.00025 0.01084 0.0448

*Some cases that had positive results reported but no longer had immunostains available for review were included in the calculations of the percent of positive cases but
were excluded from the determination of the IHC score.

Bolded P-values are statistically significant.
[HC indicates immunohistochemical.



RESULTS

FIGURE 5. Immunohistochemical staining of SCT-NOS. A, Strong nuclear reactivity for SF-1. B, Nuclear and cytoplasmic reactivity
for FOXL2. C, Nuclear reactivity for SOX9. D, Infrequent nuclear reactivity for WTT.
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DISCUSSION

1) The recently reports of tumors in the male genital region with morphologic and genetic

similarities to the SPNs concluded that these rare tumors are the testicular analog of pancreatic

SPN rather than testicular SCT.

2) This study demonstrates that although testicular SCTs-NOS show morphologic overlap with
pancreatic SPNs, their frequent tubular differentiation and immunoreactivity with different sex

cord— stromal tumor markers are strikingly different from the findings in SPNs.



DISCUSSION

SF-1

1)The single most sensitive marker was SF-1, which showed nuclear reactivity in 15/16 SCTs-NOS (94%) and none

of 16 SPNSs.

2)In a comprehensive study of 219 adrenal neoplasms and non-neoplastic adrenal specimens, 98% were SF-1 positive

and all 73 nonsteroidogenic neoplasms were negative.
3)Zhao et al found that all of 127 cases of ovarian sex cord—stromal tumor expressed SF-1.

4)The high frequency of SF-1 reactivity in our series thus provides very strong support for the sex cord differentiation
of this neoplasm, and, conversely, the absence of SF-1 reactivity in the SPNs weighs heavily against its sex cord

nature.



DISCUSSION

FOXIL.2

FOXL?2 protein 1s the product of the FOXL2 gene and 1s essential for normal ovarian development and the later

differentiation of granulosa cells.

Its expression has been reported i 95/119 (80%) ovarian sex cord—stromal tumors, It 1s also expressed in the sex cord
cells of gonadoblastomas, the lesional cells of juvenile granulosa cell tumor of the testis, a subset of pituitary
adenomas, and in steroid cell tumors. No expression was found 1n a variety of 371 other ovarian neoplasms, including

metastatic carcinomas.

The frequent FOXL2 expression in our cohort of SCTs-NOS of the testis strongly supports their sex cord—stromal

nature.



DISCUSSION

SOX9

SOX9 expression by Sertoli cell precursors 1s an essential part of testicular development. Both immature and mature
Sertol1 cells show strong nuclear SOX9 expression. SOX9 nuclear expression was found m 6 of 11 juvenile granulosa

cell tumors of the testis.

SOX9 expression may be seen 1n a variety of tumors, including chondrosarcoma, osteosarcoma, synovial sarcoma,

Ewing sarcoma, gastric adenocarcinoma, pancreatic carcinoma, and colorectal adenocarcinoma.

Nonetheless, its restricted expression 1n our study to the SCTs-NOS and absence 1in the SPNs adds additional

evidence to the dissimilarity of these 2 classes of neoplasm.



DISCUSSION

Calretinin and a -inhibin

We found the 2 traditional sex cord—stromal tumor markers, calretinin and inhibin, to be, in general, less sensitive for

the recognition of SCTs-NOS than the others we studied.

Previously published series of SCTs found inhibin positivity that varied from 25% to 90%, while a recent study
showed calretinin reactivity i 43%. Our study showed analogous results, with inhibin and calretinin reactivity in

29% and 60%, respectively.

Therefore, negative staining for either or both of these markers by no means excludes a diagnosis of SCT-NOS. In

that circumstance, additional markers, preferably including SF-1 and (3 -catenin, should be used.



DISCUSSION

CTNNBI ( B -catenin)

This same mutation pattern, however, 1s found in a variety of diverse neoplasms, including desmoid-type
fibromatosis, pillomatrixoma, basal cell adenoma of the salivary gland, hepatocellular adenoma, hepatocellular
carcinoma, and hepatoblastoma, colorectal adenocarcinoma with high-frequency microsatellite instability,

endometrioid adenocarcinoma, and others.

Therefore, the presence of CTNNBI exon 3 gene mutations are not specific and should not be considered a criterion

for tumor classification without regard to morphologic and immunohistochemical features.



CONCLUSION

In summary, we have made an in-depth comparison of the morphologic and

immunohistochemical features of nuclear B-catenin expressing testicular SCTs-NOS and
pancreatic SPNs and found significant differences on both fronts. Our results make a strong
argument for the continued separate classification of testicular SCTs-NOS, and we do not endorse

the notion of a testicular analog of the pancreatic SPN at this time.
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