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Abstract

BACKGROUND

Clear cell sarcoma (CCS) is a rare and highly malignant soft tissue tumor, usually
occurring in the deep soft tissues of the distal tendons and aponeurosis of the
extremities, especially the feet and knees. CCS originating in the head and neck is
extremely rare. The clinical manifestations of CCS in the head and neck are not typical,
and the imaging manifestations have certain characteristics, but the diagnosis still

depends on pathological examination and genetic testing.

CASE SUMMARY

The 33-year-old male patient had paroxysmal headache for more than 4 vyears,
accompanied by nausea and vomiting, which could be relieved after rest. Computed
tomography angiography (CTA) showed a left paraspinal soft tissue mass. The
enhancement showed obvious uneven enhancement with adjacent bone lytic
destruction. Magnetic resonance imaging (MRI) examination showed isosignal on Ti-
weighted images (T{WI) , slightly high signal on T>-weighted images(T>2WI), high
signal on Tirm fat suppression sequence, significantly high signal on diffusion weighted
imaging (DWI) , and obviously uneven enhancement. The lesion invaded the anterior

medulla oblongata through the left atlantoaxial foramen and compressed the cervical




spinal cord on T:WIL Primary CCS of soft tissue was diagnosed by pathology and

genetic examination.

CONCLUSION
CCS should be considered in the differential diagnosis of soft tissue tumors of the head

and neck, and its diagnosis depends on pathological examination and genetic testing.
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Core Tip: Clear cell sarcoma (CCS) is a rare and highly malignant soft tissue tumor,
usually occurring in the deep soft tissues of the distal tendons and aponeurosis of the
extremities. CCS originating in the head and neck is extremely rare and usually presents
as a painless growth mass. In this case, the lesion was located in the head and neck and
presented as episodic headache. The lesion was perforated and involved the medulla
oblongata. Differential diagnosis of malignant soft tissue tumors of the head and neck

should consider CCS in combination with pathological and genetic tests.




INTRODUCTION

Clear cell sarcoma (CCS) is a rare soft tissue tumor that is highly malignant, most of
which originate from deep soft tissue at the distal end of the tendon and aponeurosis of
the extremities, rarely occurring in the head and neckl', and most of its clinical
manifestations are painless masses. CT is helpful to find bone changes, MRI can help
determine the lesion scope, imaging findings have certain characteristics, can play an
auxiliary role, diagnosis still requires pathological an enetic testing. This paper

describes the radiographic findings of head and neck CCS in a young male patient.

CASE PRESENTATION

Chief complaints

A 33-year-old male hospitalized with episodic headache for more than 4 years.

History of present illness

4 years ago, the patient had a sudden headache without obvious inducement,
presenting dull pain radiating to the left shoulder, lasting for about 10 h each time,
accompanied by nausea and vomiting, which could be relieved after rest, without any
symptoms such as disturbance of consciousness, unstable walking and numbness of

limbs.

1
History of past illness

The patient was in good health prior to the present illness.

Personal and family history

The patient had no previous or family history of similar illnesses.

Physical examination
The patient's neurological examination was normal and other physical examination

showed no abnormalities.




Laboratory examinations

Tumor marker examination showed that cancer antigen 125 was 336.20 U/ mL (normal
range <35U/ mL), and carbohydrate antigen 19-9 was 13 414.00 U/ mL (normal range
<37U/mL).

Imaging examinations

Head and neck CTA showed a massive soft tissue mass at the left paraspinal level of 1-
2, with a clear boundary (Figure 1A). The mass penetrated inward through the foramen
magnum into the spinal canal of the cranio-cervical junction to the front of the cervical
spinal cord (Figure 1B). The artery supplying blood to the tumor was tortéous.(Figure
1C). On enhanced scan, the lesion size was 4.0cm X 4.7cm X% 3.4cm (anterior and
posterior diameter x left and right diameter x upper and lower diameter), showing
uneven and obvious enhancement. There was a curved blood supplying artery in the
lesion, locally surrounding the left vertebral artery and adjacent bone invasion. MRI
examination showed that compared with adjacent muscles, the lesion showed isosignal
on T;WI (Figure 2A), slightly higher signal on ToWI (Figure 2B), high signal on Tirm fat
inhibitory sequence, and significantly higher signal on DWI (Figure 2C). The
enhancement showed uneven and obvious enhancement, and the lesion invaded the
anterior medulla oblongata through the left atlantoaxial foramina (Figure 2D) with a
clear boundary. The protrusion of the mass locally compressed cervical spinal cord on
TWI(Figure 2E).

Finally, postoperative histopathology showed ovoid tumor cells separated by fibrous
tissue into nests or bundles, with atypical mitosis (Figure 3A).
Immunohistochemistry:S-100 protein (S-100,+), anti-CD56 antibodies(CD56 ,stove +),
synaptophysin (Syn ,+),epithelial membrane antigen(EMA ,t), Ki 67 (40%+), SMARCB1
protein (INI-1 ,+),SRY-related high-mobility group box 10(SOX 10 ,+), human melanin
black-45(HMB45 ,+),melanocyte marker (MelanA,+)(Figure 3B and C). Fluorescence in




situ hybridization of molecular pathology: 100 tumor cells were counted, and 54% of the

positive cells were in line with EWSR1 gene break(Figure 3D).

FINAL DIAGNOSIS

Combined with pathology and genetic examination, the patient was diagnosed as

primary clear cell sarcoma of soft tissue of head and neck.

TREATMENT

After admission, the patient underwent lesion resection of the foramen magnum by his
attending physician,Guang-Yi Jiang. To the left of the midline, cut the scalp, skin and
muscle, cervical vertebra retractor open, exposed the occipital scales, visible foramen
magnum area tumor tissue, tumor gray red, toughening, erosion of bone, good blood
supply, due to large tumor size, the tumor tissue was partially excised. The bone flap
was reduced and connected and fixed with a titanium plate. An external drainage tube
was placed subcutaneously, and the muscle group was sutured. The scalp was sutured
layer by layer and then pressed and bandaged. Postoperative pathological examination

was carried out. The patient was safely returned to the ward after surgery.

OUTCOME AND FOLLOW-UP

The patient showed no neurological abnormalities after surgery. After 2 mo, the patient
received radiotherapy followed by antirotinib targeted therapy. After 6 mo,the patient

was lost to follow-up by telephone.

DISCUSSION

CCS is a rare and highly invasive soft tissue tumor, accounting for about 1% of soft
tissue sarcomas 2. The average age of onset of this disease is 35 years old Pl, and the
most common site is deep soft tissue at the distal tendons and aponeurosis of the
extremities, especially the feet and knees. CCS originating in the head and neck is

extremely rare. More than half of patients with CCS present with a slow-growing,




painless mass that is difficult to diagnose early. In this case, the patient had chronic
headache, which was related to the compression of cervical spinal cord by the larger
tumor size.At the same time, cancer antigen 125 and carbohydrate antigen 19-9 was
elevated in the patients. Studies have shown that cancer antigen 125 may be a useful
marker for the diagnosis of epithelioid sarcoma, and elevated carbohydrate antigen 19-9
is often indicative of tumors of epithelial origin [4. However,pathologically, the origin of
CCS tissue is unclear, and there are no reports about cancer antigen 125, carbohydrate
antigen 19-9 and CCS. Microscopically, there are uniformly arranged nests of dense
transparent cells and scattered multinucleated giant cells separated by fibrous tissue
septum, which is wusually contiguous with tendon or aponeurosis.
Immunohistochemistry is usually positive for 5-100, HMB45, MelanA and Vimentin.
The morphological and immunohistochemical characteristics overlap with those of
malignant melanoma, but there are differences in genetic changes between the two.
CCS mainly involves periodic balanced translocation of EWSR1 and ATF1/CREBI1
genes [3l. Risk factors for CCS include ionizing radiation, exposure to chemical
substances (vinyl chloride, arsenic), and chronic tissue irritation (lymphedema, foreign
body implantation). However, the patient in this case was previously healthy and had
no related risk factors or family genetic history. The treatment of CCS is mainly surgical
treatment, but it is difficult to achieve extensive resection due to its invasive
characteristics, and it is prone to local recurrence and distant metastasis after surgery,
with poor prognosis. Currently, the effect of radiotherapy and_chemotherapy on the
lesions has not been clarified [6l. Literature has reported that the 5-year and 10-year
survival rates of CCS are 60%-70% and 40%-50%, respectively 7.

The imaging findings of CCS in the head and neck are rarely reported. CT
examination of this case showed uniform soft tissue density without calcification and
necrosis.There is also large compression of spinal cord, stronger invasive growth within
the spinal canal, adjacent bone dissolve bony destruction, no hardening, no periosteal
reaction. Tortuous vessels can be seen in the lesion of arterial stage, locally surroundiﬁg

the left vertebral artery.The signal was uniform on MR plain scan, equal-intensity on




T1WI, slightly higher intensity on T2WI, and significantly higher intensity on DWI. The
lesion was perforated and invaded into the anterior medulla oblongata through the left
atlantoaxial foramina. The enhanced scan showed uneven and obvious enhancement,
which was consistent with the characteristics of dense tumor cells and abundant blood
vessels in pathological tissue. The areas with low enhancement may be related to the
slow clearance of contrast agent caused by fibrous tissue diaphragm.

CCS in the head and neck should be differentiated from neurofibroma, malignant
schwannoma and hemangioma. Neurofibromas are usually solid, with single or
multiple cystic changes in the center. There is a hyperactive ring on ToWI and nerve
travel from the tumor. On CT, malignant schwanoma is usually an inhomogeneous
mass with unclear boundary, accompanied by bone destruction and facial nerve canal
enlargement. On MRI, it shows isosignal on TiWI and hypersignal with linear septal
hyposignal on T:WI, with cystic lesions and moderate enhancement. Hemangiomas
occur in the head and neck of infants and are more common in women. Calcified
phlebolith can be seen in the tumor. The density of plain CT scan is similar to that of
muscle. On MRI, the signal intensity on ToWI was uneven and showed significant

enhancement.

CONCLUSION

As shown in this case, the clinical manifestations of CCS in the head and neck are not
typical, and the imaging manifestations have certain characteristics, which are helpful
for the diagnosis of the disease. The diagnosis still requires pathological examination

and genetic testing.
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