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Abstract: Undifferentiated small round cell sarcoma (USRCS) is a rare malignant tumor.
No reports about USRCS of the postcricoid region of the hypopharynx are available, and its
clinical features and treatment guidelines remain undefined. We report a case of USRCS of
the postcricoid region of the hypopharynx with treatment of surgery and radiotherapy. A 50-
year-old man presented with a 4.9 cm x 3.7 cm tumor in the postcricoid region of the
hypopharynx. It was diagnosed as USRCS. The tumor showed small round cells and positive
immunoexpression of CD56, Cyclin D1, TLE1 and CD99, but no rearrangement or fusion of
EWSRI, $S18, CIC, and BCOR. The patient underwent radiotherapy after surgery, without
signs of tumor progression and metastasis at the 9-month follow-up. In conclusion, USRCS
of postcricoid region of hypopharyngeal is ultra-rare. To make diagnosis, pathological
examination is necessary. Surgery followed by radiotherapy might offer an optional treat-
ment for USCRS.
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Introduction

Undifferentiated small round cell sarcoma (USRCS) is a rare, highly malignant
tumor that mainly affects soft tissues and bones. It has a poor prognosis. In the
World Health Organization (WHO) classification of soft tissue tumors and bone
which

includes Ewing sarcoma and three other sarcoma subsets: 1) round cell sarcomas

tumors published in 2020, USRCS has been introduced as a new chapter,'

with EWSRI fusion to non-ETS family members, 2) CIC-rearranged sarcomas,
and 3) BCOR-rearranged sarcomas.” Though most cases of USRCS can be accu-
rately classified using a combination of morphological, immunohistochemical, and
molecular findings, a few rare cases cannot be classified into the existing categories
and require further research.

Malignancies of the hypopharynx are relatively rare and account for less than 3% of
all head and neck tumors. The majority of hypopharyngeal malignancies are squamous
cell carcinomas,’ and the other diagnoses include adenocarcinoma, undifferentiated
carcinoma, neuroendocrine neoplasm, sarcoma and so on. Anatomically, the hypophar-
ynx includes the lateral pharynx, posterior pharyngeal wall, piriform sinuses, and the
postcricoid region. To our knowledge, no reports about USRCS of the postcricoid region
of the hypopharynx are available. Herein, we report a unique case of a 50-year-old man

with USRCS along with a literature review of some similar previous cases.
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Case Report

Clinical Characteristics

A 50-year-old man presented with a 6-month history of
progressive symptoms of foreign body sensation and slight
hoarseness without tightness in breathing. He had not visited
a hospital until he experienced worsening dysphagia, which
lasted for 1 month. He denied any history of a pharyngeal
foreign body, hyperventilation, hemoptysis, or laryngophar-
yngeal reflux. His previous medical history included surgical
treatment for esophageal fibroma 3 years ago.

Fiberoptic laryngoscopy showed a large smooth nodular
mass in the postcricoid region of the hypopharynx
(Figure 1A). No abnormal blood vessels were observed on
narrowband imaging (NBI). High-resolution computed
tomography (HRCT) of the neck demonstrated a large soft
tissue lesion located in the hypopharynx with a maximum
cross-sectional area of 4.9 cmx3.7 cm x3.1 cm, without any
bone erosion. The mass showed heterogeneous enhancement
on contrast HRCT (Figure 1B and C). The HRCT also
showed increased submandibular lymph nodes and bilateral
lymphadenopathy of the carotid sheath. Results of the aux-
iliary examinations, including electrocardiogram, and the
laboratory data were normal. In general, there was no con-
clusive evidence of distant metastases according to chest

HRCT, abdomen sonography, and gastroscopy.

Treatment and Outcome
Because the patient had experienced esophageal fibroma
and the surface of the tumor was smooth, fibroma was
considered as the preliminary diagnosis. A surgery was
performed using the suprahyoid approach.
Intraoperatively, a round, pale yellow, and smooth mass
with a thin capsule was clearly observed, and it pushed the
posterior annulus into the esophagus. During surgery, fro-
zen-tissue analysis was performed for biopsy, and its find-
ings indicated mitosis in the tumor. Therefore, the
pathological diagnosis was a round or ovoid tumor.
However, it was difficult to characterize the tumor as
benign or malignant. Therefore, the tumor was removed
completely without an expanded margin (Figure 2A—C).
One week after the surgery, the patient was discharged
without any complications. After the surgery, he was fed
using a nasogastric tube until the restoration of the surgical
field 3 weeks later, when he underwent a reexamination
via fiberoptic laryngoscopy (Figure 3A and B). Then, he
could eat normally without dysphagia, hoarseness, or
choking cough. The patient received postoperative radio-
therapy (a total of 60 Gy in two fractions) 4 weeks after
the surgery. There were no definite signs of tumor progres-
sion at the latest follow-up more than 9 months after the

diagnosis of USRCS (Figure 3C).

Figure 2 Intraoperative images of this patient. (A) the tumor presented as an oval, pale yellow, smooth mass with a thin envelope. (B) the mass was a solid tumor. (C)

Postoperative field with smooth mucosa.
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Figure 3 Follow-up images of this patient. (A) follow-up laryngoscopic image under NBI. (B) follow-up laryngoscopic image. (C) follow-up CT scans with contrast.

Histopathological Findings
Hematoxylin and eosin-stained sections of excised lesion
tissue from the patient showed a nodular neoplasm, com-
prising sheet-like and ill-defined small round blue cells
with hypochromatic cytoplasm and hyperchromatic
nucleus. The tumor stroma was fibrous and collagenous.
Microvascular proliferation and a few pyknotic nuclei
were observed, but other types of cells, such as spindle
cells, and nuclear division were not observed (Figure 4A).
Furthermore, Immunohistochemistry (IHC) was per-
formed by staining the formalin-fixed paraffin-embedded
(FFPE) tissues with corresponding primary antibodies
(Supplementary Table 1), which were incubated at 4 °C over-

night. Strong immune expression of CD56, Cyclin D1 and
TLE-1 (Figure 4B-D) with a high proliferation index (Ki-67:
50%) (Figure 4E) were observed by using the microscope
(Zeiss, Germany). Moreover, focal positivity for p53
(Figure 4F), partial positivity for CD99 (Figure 4G) and
complete negativity for PCK, CK7, p63, CK5/6, S-100, Des,
SMA, CD34, STAT-6, myogenin, and myoD1 were observed.

Fluorescence in situ hybridization (FISH) analysis was
performed on 4-um-thick formalin-fixed paraffin-embedded
tissue sections. Corresponding break- apart probes were used
for the EWSRI (Vysis EWSRI1 Break Apart FISH Probe Kit;

400

Abbott Molecular, Abbott Park, USA), SSI8 (Vysis SS18
Break Apart FISH Probe Kit; Abbott Molecular, Abbott
Park, USA), CIC (custom-made probe;
Science Labo, Japan) and BCOR (custom-made probe;

Chromosome

Chromosome Science Labo, Japan). The FISH images, cap-
tured by using of Clinical Cytogenetics Software &
Instruments: Leica Biosystems, were assessed by two inde-
pendent operators. The positive threshold for calling the FISH
assay positive was 15%. We did not observe any rearrange-
ment or fusion of EWSRI1, SS18, CIC, and BCOR. In all, these
findings from morphological, immunohistochemical, and
molecular genetic analyses support the diagnosis of USRCS.

Discussion

USRCS is a relatively rare tumor with an incidence rate of
approximately 0.1 cases per 100,000 population,” and no
reports about USRCS of the hypopharynx are available.
According to the WHO classification of tumors, undiffer-
entiated sarcomas can be broadly divided into pleo-
morphic, spindle cell, round cell, and epithelioid
subsets.* Classified as undifferentiated sarcoma, USRCS
is a heterogeneous group of tumors mostly originating
from the mesoderm and having a poor prognosis.” Many
USRCSs can now be more precisely classified into specific

Figure 4 Histopathological findings. (A) The view of the tumor tissue slice (Hematoxylin-eosin stain). Nodular neoplasm with hyperchromatic nucleus, small blue round
cells with hypochromatic cytoplasm, collagenization of tumor stroma, microvascular proliferation and a few pyknotic nuclei were observed (Original magnification x40,
x400). (B—G) Immunohistochemical staining of positive expression (Original magnification x40, x400). (B) Intense positive expression of CD56, (C) strong positive
expression of Cyclin DI, (D) strong positive expression of TLE-1, (E) the over expressed protein of Ki-67 (50%), (F) focal positive expression of P53, (G) partial positive
expression of CD99.
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molecular subsets. However, owing to the lack of an
identifiable line of differentiation, approximately 10-20%
of soft tissue sarcomas still cannot be classified. The
USRCS case reported herein is an extremely rare case.

The clinical diagnosis of USRCS of the hypopharynx is
extremely difficult because of the nonspecific clinical
course and the atypical findings on fiberoptic laryngoscopy
and imageological examination. Patients with hypophar-
yngeal tumors may be asymptomatic until laryngeal inva-
sion, following which they may present with sore throat
and/or hoarseness or nodal metastasis with a neck lump.?
Symptoms in early stages of hypopharyngeal tumors are
nonspecific and may imitate benign conditions such as
foreign body sensation or laryngopharyngeal reflux.® In
this case, clinical course of the disease initiated with the
symptom of foreign body sensation and gradually devel-
oped into dysarthria and dysphagia, consistent with the
clinical presentation of hypopharyngeal tumors.

Besides the medical history and physical examination,
comprehensive pharynx, larynx, and neck examinations,
including fiberoptic laryngoscopy and imaging, are neces-
sary to make a prompt diagnosis for hypopharyngeal
tumors.” The shape, color, location, size, and boundary of
the tumor can be observed directly using fiberoptic laryngo-
scopy to some extent. Moreover, NBI, as an innovative
endoscopic technology, can detect the potential focal
increase in vascularization and abnormal angiogenetic
changes of the superficial mucosa.” In recent years, NBI
has been widely used to detect lesions of the pharynx and
larynx. Currently, the main benefits provided by NBI are 1)
the early diagnosis of tumors, 2) the screening of cancers, 3)
the surveillance of patients who are already undergoing
treatments, and 4) the optimal definition of the intraopera-
tive surgical margins.® In addition, Di Maio et al’ reported
that the sensitivity and specificity of NBI for the detection
of occult mucosal tumors in patients with head and neck
squamous cell carcinoma of unknown primary origin were
0.83 and 0.88, respectively. While the sensitivity and spe-
cificity of NBI in the diagnosis of hypopharyngeal sarcoma
have not been reported, the application of NBI for screening
or diagnosis of the tumor was not useful in the present case.
In our patient, this rare tumor could easily be miscategor-
ized as a benign tumor because of its smooth, round, and
well-circumscribed features on fiberoptic laryngoscopy and
the negative findings on NBI.

Sonography, as a low-cost and noninvasive assessment
of cervical lymph nodes, is one of the imaging modalities
recommended for hypopharyngeal cancer, but useless for

assessing the primary tumor site.'® According to the
United Kingdom National Multidisciplinary Guidelines
for Head and Neck Cancer 2016, both CT with contrast
enhancement and magnetic resonance imaging (MRI) can
be used for assessment of the primary site and regional
lymphatics. CT can better delineate the bony destruction,
even the cortical disruption of ossified cartilage. The
advantages of MRI include better soft tissue differentiation
and functional imaging ability.'' Generally, malignant
tumors of uncertain differentiation tend to have aggressive
features on MRI. Usually, with careful analysis of radi-
ological information, such as the location, size, tissue
layer, and overall anatomical extent including extracom-
partmental extension and neurovascular invasion, it is
possible to make a preliminary judgment about whether
the tumor is benign or malignant. In this case, considering
the benign characteristics evaluated by fiberoptic laryngo-
scopy, contrast CT was performed. No special features
were observed other than the heterogeneous enhancement
without bone erosion, which made it difficult to diagnose
the mass. In fact, owing to its excellent tissue contrast and
lack of ionizing radiations, MRI is recommended as the
ideal modality of choice for the detection, characterization,
and local staging of soft tissue tumors.'> However,
because of its nonspecial and overlapping features, it is
still difficult to diagnose USRCS. Yoo et al'? reported that
a notable feature of undifferentiated sarcomas is “a tail
sign,” which is present as thick fascial enhancement
extending from the sarcoma margin. Moreover, “a tail
sign” is associated with locoregional recurrence to
a certain extent. However, owing to limited numbers of
cases, there are no large studies investigating the MRI-
specific features of different undifferentiated sarcomas,
including USRCS.'? In addition, positron emission tomo-
graphy (PET), a valuable tool for characterization of tumor
metabolism, is recommended for distinguishing between
benign lesions and soft tissue sarcomas based on the
uptake of 2-deoxy-2-fluoro-D-glucose.'* Moreover, PET
is recommended for identification of target regions for
biopsy and detection of metastases during the follow-up
of treatments for sarcomas.'®> Although some research has
been performed to assess sarcoma using PET, it is still in
progress. Thus, PET has not yet been proven as a routine
investigative technique for sarcomas.'® Because the pre-
sent case was diagnosed as USRCS, we plan to conduct an
MRI examination when necessary during the follow-up.
Notably, all the above mentioned factors make the clinical
identification of USRCS of the hypopharynx challenging.
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The final diagnosis of USRCS still depends on patho-
logical examination, which relies on a combination of
morphology, immunohistochemistry, and molecular
techniques.'”” According to the WHO classification
(2020), USRCS comprised Ewing sarcoma and three
other main categories of sarcoma, including round cell
sarcomas with EWSRI—non-ETS fusions, CIC-rearranged
sarcomas, and sarcomas with BCOR genetic alterations.
Ewing sarcoma is characterized by canonical fusions
between EWSR1 and a gene of the ETS family of tran-
scription factors. Despite considerable morphological
overlap among them, these sarcomas tend to present dif-
ferent molecular alterations and clinical outcomes.
Moreover, the following round cell sarcomas should be
considered in the differential diagnosis of these USRCSs:
rhabdomyosarcoma, small cell osteosarcoma, desmoplastic
small round cell tumor, mesenchymal chondrosarcoma,
and poorly differentiated round cell synovial sarcoma.’
Immunophenotypically, sarcoma tissues, deriving from
mesenchymal tissue, may express some special markers
such as CD56, TLE-1 and Cyclin D1, but not surface the
markers of epithelial cells such as CK7, CK5/6 and EMA.
In the present case, undoubtedly, the immunohistochem-
ical results were consistent with the above findings.
Moreover, the expression of immune markers for cells of
neurogenic (S100), muscle cell derived (SMA, DES,
Myogenin), interstitial cell derived (STAT-6) and vaso-
genic (CD 34) were negative, which was great significance
for the differential diagnosis. Further, no rearrangements
or fusions of genes of EWSRI, CIC, SS18, and BCOR were
observed by FISH analyses. So, we made the final diag-
nosis of USRCS mainly based on the morphology and
immunohistochemistry. However, based on the increas-
ingly available molecular techniques, such as PCR and
next-generation sequencing, further research for this case
will be performed to detect accurate identification of aber-
rant gene.

Thus far, no specific treatment guidelines for USRCS
are available. The common treatment strategies for
USRCS mainly include the management of bone sar-
coma and soft tissue sarcoma.'® According to the
guideline,'® the cornerstone of treatment is surgical
resection of the primary tumor with wide margin,
which is typically accompanied by adjuvant radiotherapy
and/or chemotherapy. The use of adjuvant radiotherapy
or chemotherapy may be determined based on biological
risk factors.”’ More specifically, the aim of surgery is to

completely excise the tumor with a commonly accepted

margin of 1 cm. Moreover, surgery remains a palliative
treatment option for patients with metastatic disease.'®
Regarding radiotherapy, both pre- and postoperative
radiotherapy are considered standard approaches. The
recommended doses of pre- and postoperative radiation
are 50 Gy and 60-66 Gy, respectively, in 1.8-2 Gy
fractions.”’ Owing to the rarity and heterogeneity of
USRCS, it is difficult to demonstrate the efficacy of
adjuvant chemotherapy. Therefore, the benefit of adju-
vant chemotherapy remains uncertain, despite some stu-
dies on this topic. Hence, adjuvant chemotherapy is not
routinely recommended. However, when the risk of
metastasis is particularly high, the combination of dox-
orubicin, cisplatin, methotrexate, and ifosfamide is
considered.*?

In the present case, based on the complex situation
(mass size, anatomical location, histopathological features,
and patient’s decision), surgical resection followed by
radiotherapy was effective and feasible. When discussing
treatment options for hypopharyngeal tumors, laryngeal
preservation is an important but controversial issue, and
there is still a lack of consensus regarding what and how to
achieve functional larynx preservation. Because of the
specificity of the anatomical location, expanded excision
of the postcricoid region may affect the function of the
larynx and swallowing. Therefore, we adopted the supra-
hyoid approach, which is recommended as a convenient
and safe surgical method for full exposure of the posteri-
coid region of the hypopharynx. Moreover, owing to the
intact capsule and basement at the posterior pharyngeal
wall, the tumor was excised completely and successfully
without expanded margin. Following this organ preserva-
tion therapy, the patient had normal and satisfactory
respiratory, vocal, and swallowing functions. Because the
largest lymph node was less than 1.0 cm and the tumor
could not be distinguished as benign or malignant based
on the intraoperative frozen-tissue analysis findings, cervi-
cal lymph node dissection was not performed.
Postoperative adjuvant radiotherapy and chemotherapy
were recommended, but the patient received radiotherapy
only. He received a total of 60 Gy of radiation, and is
asymptomatic without any signs of recurrence and still
being followed up.

In recent years, the use of monoclonal antibodies,
cellular therapies, vaccines, and novel treatments such as
targeted immunogenic therapies and immunomodulatory
therapies has contributed to the development of cancer
and survival  rates.

therapies improvement  of
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Nevertheless, these treatment methods for USRCS are still
at an early stage, and more studies are needed to evaluate
their efficacy and side effects.'”

Moreover, the treatment strategy, effectiveness, and
outcome for USRCS are still uncertain. To understand
the clinical presentation, morphological spectrum, and out-
come, we summarized some previously reported cases
diagnosed as USRCS at other sites.”* ?® The details are
presented in Table 1.

In conclusion, this study reports a rare case of
USRCS of the postcricoid region of the hypopharynx
and describes the clinical and pathological characteristics
of some similar cases. Taken together, USRCSs are rare,
even ultra-rare, sarcomas. In the present case, the follow-
ing three features raised the suspicion of USRCS: 1)
small round cells with hyperchromatic nucleus and hypo-
chromatic cytoplasm, 2) no distinct line of differentia-
and 3)
immunohistochemical

tion, positive  results for  specific

CD99.
Moreover, to make a diagnosis, it is necessary to test

markers  such as
for the immunohistochemical markers of WT1 and cyclin
and molecular genes of EWSRI, SS18, CIC, and BCOR.
Despite the absence of specific treatment guidelines,
wide surgical excision followed by optimal adjuvant
radiotherapy and/or chemotherapy might offer a mode
of therapy for reference in cases of USRCS.
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