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Abstract: In adults, yolk sac tumors (YSTs) in the nasal cavity and paranasal sinuses are
very rare. To date, only six cases have been reported in the English literature. YSTs in adults
are often accompanied by cancer, teratocarcinosarcoma, and other malignant components.
Here, we have reported a case of nasal tumor in a 55-year-old man with nasal obstruction and
epistaxis. Morphologically, the tumor showed histological characteristics of pure YST.
Immunohistochemical staining showed diffuse expression of SALL4, CDX2, and GPC-3
accompanied by sporadic expression of alpha-fetoprotein (AFP) and CD117. After 20 and 40
days of operation, the serum AFP level was 220.30 and 43.60 ng/mL (normal, <7 ng/mL),
respectively, which supported the pathological diagnosis of YST. However, we further
performed immunohistochemical staining and fluorescence in situ hybridization using an
INI-1 probe to detect the status of INI-1 in tumor cells. The results revealed that INI-1 was
absent in tumor cells. Hence, we corrected the diagnosis to SMARCB1 (INI-1)-deficient
carcinoma of the nasal cavity with YST differentiation. The patient underwent surgery and
adjuvant radiotherapy in our hospital without evidence of recurrence or metastasis at the
6-month follow-up. The serum AFP level had also normalized. In conclusion, our case
demonstrates that INI-1-deficient carcinoma may exhibit, a pure YST differentiation and
immunophenotype, and elevated serum AFP levels. In adults, YST in the nasal cavity may
represent INI-1-deficient carcinoma, which may be a potential diagnostic pitfall.
Keywords: yolk sac tumor, SMARCBI1 (INI-1)-deficient carcinoma, sinonasal carcinoma,
gonadal germ cell tumor, INI-1

Background
SMARCBI1 (INI-1)-deficient carcinoma was recently described in a group of
sinonasal carcinomas, and it behaves like an aggressive high-grade neoplasm.'-
Histologically, it shows a broad spectrum of high-grade morphology, including
a basaloid pattern with inverted papilloma-like growth, numerous rhabdoid or
plasmacytoid cells, oxyphilic squamoid cell population, focal glandular differentia-
tion, rare spindle cell sarcomatoid differentiation, and occasional pagetoid spread.*
Yolk sac tumor (YST) is a malignant tumor of germ cell origin. YSTs very
rarely occur in extragonadal sites, especially in adults. To our knowledge, only six
cases of adult YST in the sinonasal area have been reported in the English
literature.* Unlike YSTs in children with pure YST morphology, YSTs in adults
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Table | Reported Cases of Adult Nasal YST or Tumors with YST Morphology

Author Age Sex Pathology Treatment Follow-Up

Filho et al® 48y Male Choriocarcinoma+YST Surgery +radiotherapy 7-y disease-free

Mei et al® 58y Female Transitional cell carcinoma +YST Surgery +chemotherapy 0.8-y disease-free

Manivel et al'® 43 Male Transitional cell carcinoma+YST Radiotherapy +chemotherapy 1.5-y pulmonary metastasis
Manivel et al'® 34 Male Transitional cell carcinoma+YST Radiotherapy +chemotherapy I-y (die)

Mishra et al’ 59 Male Poorly differentiated carcinoma+YST Chemotherapy |-y disease-free

Thomas et al'? 51 Female Teratocarcinosarcoma + YST N/A N/A

Li et al (present case) 55 Male Pure YST Surgery +radiotherapy 0.5-y disease-free

Abbreviation: YST, yolk sac tumor.

are frequently accompanied by cancer, teratocarcinosar-
coma, and other components.*”’

Here, we have reported a case of a neoplasm with
a morphology and immunophenotype of pure YST.
However, SMARCBI1 (INI-1) immunohistochemical stain-
ing and fluorescence in situ hybridization (FISH) revealed
SMARCBI! (INI-1)-deficient carcinoma. This indicates
that YSTs in adults may be at least partially derived
from somatic epithelial neoplasms. This finding expands
the spectrum of SMARCBI (INI-1)-deficient carcinoma
and provides new evidence for differential diagnosis.

Case Presentation

A 55-year-old man presented to our hospital with persistent
right nasal obstruction and recent aggravation accompanied by
right nasal hemorrhage. Magnetic resonance imaging (MRI) of
the paranasal sinuses showed long T1 and long T2 soft tissue
signal shadows in the right nasal cavity, which were signifi-
cantly and nonuniformly enhanced on contrast-enhanced ima-
ging. The lesions invaded the sphenoid sinus and the right
ethmoid sinus upward, invading the posterior nostril, the
right orbital lateral wall, and the right maxillary sinus
(Figure 1). Laboratory examination findings revealed the fol-
lowing: carcinoembryonic antigen (CEA) level: 1.37 ng/mL
(normal, <4 ng/mL), NSE level: 25.18 ng/mL (normal,
<16 ng/mL), and CYfra2l-1 (CKI19 fragment) level:
8.73 ng/mL (normal, <3.3 ng/mL). The patient then underwent
lumpectomy in our hospital.

The resected specimens were fixed with 10% neutral-
buffered formalin and embedded in paraffin blocks. Tissue
blocks were cut into 4-pm slides, deparaffinized in xylene,
rehydrated with graded alcohols, and stained with hema-
toxylin and eosin or immunostained with the following
antibodies (ZSGB-BIO, China) using a streptavidin-
peroxidase system (KIT-9720, Ultrasensitive TM S-P,
MaiXin, China): cytokeratin (CK), SALL4, glypican 3,

CDX2, P53, Ki-67, epithelial membrane antigen (EMA),
P16, vimentin, CD117, CK20, alfa-fetoprotein (AFP),
CEA, CK5/6, glial fibrillary acidic protein, P63, S-100,
CK7, smooth muscle actin, OCT3/4, CDI10, carbonic
anhydrase IX, Pax-8, HepPar-1, and synaptophysin. The
chromogen used was a diaminobenzidine tetrahydrochlor-
ide substrate (DAB kit, MaiXin, China). Appropriate posi-
tive and negative controls were used to exclude false
positivity and negativity, respectively.

Grossly, the resected tissue was cut into sections mea-
suring approximately 3 x 3 cm. The cut sections were
gray-red and grayish-brown in color. Histologically, the
cells were predominantly arranged in a microcystic, reti-
cular, or papillary pattern with a myxoid background. The
cells were distributed around the blood vessels, forming
a Schiller-Duval (S-D) body. In addition, eosinophilic

basement membrane materials or numerous round hyaline

Figure | MRI presentation of the tumor. MRI revealed a solid mass involved the
nasal cavity and sinuses, destroying bone tissue.
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globules were frequently seen inside and outside the
microcysts. The lining cells demonstrated cuboidal or
polygonal shapes, a lightly stained cytoplasm, and mild-
to-moderate atypia (Figure 2).

Immunohistochemically, the tumor cells showed dif-
fuse expression of CK, GPC-3, CDX-2, and SALL4 and
focal or partial expression of AFP, CEA, P16, EMA,
vimentin, CK20, and CD117. The expression of other
antibodies was uniformly negative. The Ki-67 proliferative
index was approximately 60% (Figure 3).

According to the morphologic pattern and immunobhis-
tochemical staining, our preliminary pathological diagno-
consistent with YST.
Therefore, we performed further examinations to exclude

sis was a malignant tumor,

metastasis and evaluate serum AFP levels. After 20 and 40
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days of operation, the serum AFP level was 220.30 and
43.60 ng/mL (normal, <7 ng/mL), respectively. The
patient denied having any other disease.

Additional immunohistochemistry revealed absence of
INI-1 expression (Figure 4A). FISH using a SMACRBI
missing probe (LBP, China) showed that IR2G accounted
for 3% and 2G accounted for 75% of all cells, indicating
the deficiency of SMACRBI (Figure 4B).

Finally, we revised the diagnosis to SMARCBI
(INI-1)-deficient with YST
differentiation.

carcinoma pure

The patient is currently receiving adjuvant radiotherapy
at our hospital. There was evidence of recurrence or
metastasis at the 6-month follow-up. The serum AFP

level also normalized.

Figure 2 (A) The cells are arranged in microcystic or reticular pattern a in a myxoid stroma. (B) The tumor displays a papillary pattern in focal area. (C) The characteristic
endodermal sinuses or perivascular formations (Schiller—Duval bodies) are also present in the tumor. (D) Eosinophilic basement membrane material is frequently observed
inside and outside the microcysts. (E) The numerous round hyaline globules can be seen inside the cells. (F) The microcysts are lined by cuboidal or polygonal cells with

lightly stained cytoplasm and mild to moderate atypia.
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Figure 3 (A) The tumor cells are strongly positive for CK. (B) GPC-3 is strongly expressed in cytoplasm. (C) CDX-2 is diffusely expressed in the nucleus. (D) SALL4 is
diffusely expressed expression in the nucleus. (E) Focal expression of AFP is present in tumor cells. (F) Ki-67 proliferative index is approximately 60%.

Figure 4 (A) All tumors exhibited complete loss of SMARCBI immunostaining, with stromal and inflammatory cells serving as an internal positive control. (B) Fish
detection also showed a homogeneous deletion of SMARCBI.

Discussion inactivation in various tumors, including rhabdoid tumor,
As the core subunit of the chromatin remodeling complex  epithelioid sarcoma, renal medullary carcinoma, epithe-
SWI/SNF, SMARCB1 (INI-1) causes abnormal lioid schwannoma, epithelioid malignant schwannoma,
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myoepithelial carcinoma, and extraosseous myxoid
chondrosarcoma.®

INI-1-deficient carcinoma of the nasal and paranasal
sinuses is a relatively rare neoplasm that was briefly described
in the 2017 World Health Organization classification for head
and neck tumors as an undifferentiated carcinoma.’ This neo-
plasm usually occurs in adults. Its clinical manifestations
include nasal congestion, epistaxis, and headache. Imaging
findings show a mass invading the nasal cavity or paranasal
sinuses. Histologically, the tumor has a relatively broad mor-
phological spectrum, with nests of undifferentiated basaloid
cells and fibroblasts in the stroma. They are characterized by
scattered rhabdoid cells, but these cells are not always seen in
all tumors. Rare patterns, including glandular, papillary, or
sarcomatoid patterns, with mucous distribution in the stroma,
have been reported.' %!

Immunohistochemically, the tumor shows consistent
CK expression, INI-1 deletion, and varying degrees of
CKS5, P63, CK7, P16, CD117, and synaptophysin, chromo-
granin A expression. FISH shows EBV and HPV negativ-
ity. It should be noted that FISH results are not completely
consistent with the histochemical examination findings.
Most cases show homozygous or heterozygous deletions
of SMARCBI, but in a few cases, FISH cannot detect the
deletions.”

YST is a highly malignant germ cell tumor. To our
knowledge, adult YST in the nasal area is very rare, and
only six cases have been reported in the English literature.
YSTs of the nasal cavity and paranasal sinuses in children
are mostly pure YSTs, while those in adults are mostly
accompanied by cancer, such as teratocarcinosarcoma or

choriocarcinoma,* 71213

suggesting that YSTs of the nasal
cavity and paranasal sinuses in adults may originate from
somatic cells.

The present case occurred in an adult. Microscopically,
the tumor had a characteristic YST-like morphology. The
cells were arranged into multiple irregular nests, with
microcystic, tubular, or pseudopapillary patterns. Locally,
the cells were seen around the blood vessels, forming an
S-D corpuscular structure. Diffuse expression of CK,
SALL4, CDX2, and GPC-3 was accompanied by sporadic
expression of AFP and CD117 on immunohistochemical
analysis. Further, the serum AFP level was higher than
normal value. These findings supported the pathological
diagnosis of YST.

However, we further reviewed the literature and found
that Akeesha et al and Michal Zamecnik et al have reported

occasional yolk sac-like differentiation (or characteristics) in
INI-1-deficient nasal and paranasal carcinomas, also expres-
sing markers such as SALL4, CDX2, and GPC-3.'"*" It
should be noted that these markers are also occasionally
expressed in non-yolk sac-like regions. Therefore, to further
confirm the diagnosis, we performed immunohistochemical
analysis and found that the expression of INI-1 was missing
in tumor cells; FISH also revealed the same result. Therefore,
we diagnosed the patient with INI-1-deficient carcinoma with
pure YST differentiation. In addition, we found that the
patient had an abnormal serum AFP level. This finding has
not been reported in the literature previously.

Further, we hypothesized that exogonadal YSTs require
attention for possible somatic origin with yolk sac differen-
tiation. However, further confirmation is needed regarding
whether YSTs in the nasal cavity of adults are INI-1-deficient
carcinomas showing YST differentiation. Among the six
cases of YST of the nasal cavity and paranasal sinuses in
adults, four cases were associated with transitional cell car-
cinoma or poorly differentiated carcinoma, one case was
associated with teratocarcinosarcoma, and one case was
associated with choriocarcinoma.® Yasuo et al reported
a case of rhabdoid tumor with yolk sac-like morphology
and expression of SALL4 and glypican 3, indicating that
other tumors with SMARCBI deletion could also show
yolk sac-like morphology or differentiation.'® Deficiency of
SMARCAA4, another important member of the SWI/SNF
complex, has recently been reported in
teratocarcinosarcoma.'” Therefore, we believe that teratoma
carcinosarcoma with yolk sac differentiation may also be the
result of the absence of SMARCA4. Thus, SWI/SNF com-
plex member-deficient tumors may be characterized by YST
differentiation.

In general, the differential diagnosis of INI-1-deficient
carcinoma of the nasal cavity and paranasal sinuses mainly
includes poorly differentiated, undifferentiated, and myoe-
pithelial carcinoma. Since this case presented a cystic
structure, we suggest that HPV-related multiphenotype
carcinoma, salivary gland carcinoma, embryonal carci-
noma, and other tumors with cystic or adenoid arrange-
ment should be added for differential diagnosis. As listed
in Table 1, the prognosis of adult nasal YSTs varied, may
also depend on the accompanying components.* %1318
The reported treatment included surgery, radiotherapy or
chemotherapy. SMARCBI1-deficient sinonasal carcinomas
in general are thought to be aggressive neoplasms.
Recommended treatment methods are surgery with addi-
tional radiotherapy or chemotherapy.” It is not clear the
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difference in prognosis and clinical significance between
SMARCB/-deficient sinonasal carcinoma with YST dif-
ferentiation and non-deficient YST. And we should gather
more information to test it.

Conclusion

In summary, we encountered an interesting case with
diagnostic pitfalls. With the help of INI-1 immunohisto-
chemistry and FISH, the actually diagnosis in this case of
adult nasal YST was uncovered. This case highlights that
carcinomas lacking INI-1 expression and those with
abnormal serum AFP levels may exhibit YST differentia-
tion. Further studies are needed to confirm whether YSTs
in the nasal cavity of adults represent SWI/SNF complex-
deficient tumors with YST differentiation.
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