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Abstract
CKGROUND

Clear cell sarcoma-like tumor of the gastrointestinal tract (CCSLGT) is a rare malignant
gastrointestinal mesenchymal soft tissue tumor. Its genetic feature is EWWSR1 gene
rearrangement. Histologically, it is often accompanied by a varying number of CD68-
positive osteoclast-like giant cells. CCSLGT mostly occurs in the small intestinal wall of
young people and children. In terms of clinical manifestations, there is no significant
difference between it and other gastrointestinal tumors, and the diagnosis depends on

immunohistochemistry and gene detection.

CASE SUMMARY

A 16-year-old man developed dizziness and fatigue 2 mo ago, and 10 d ago showed
progressive exacerbation of paroxysmal epigastric pain and stopped flatulence and
defecation. Computed tomography showed a soft tissue mass in the distal ileum. After
complete resection of the lesion, it was diagnosed by combined immunohistochemical
and genetic examination as CCSLGT. After surgery, the patient gradually developed
lymph node, liver, lung, bone, left thigh, pleura and adrenal metastasis. The survival

time was 4 years and 8 mo.
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CONCLUSION
Whole abdominal computed tomography enhancement is recommended for patients
with gastrointestinal symptoms. There is no effective treatment for CCSLGT with

multiple metastases via the lymphatic system and bloodstream after surgical resection.
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Core Tip: Clear cell sarcoma-like tumor of the gastrointestinal tract (CCSLGT) is a rare
malignant mesenchymal tumor with unique morphological, immunophenotypic and
molecular genetic characteristics. Its clinical manifestations are unspecific, and the
diagnosis depends on immunohistochemistry and gene testing. Positron emission
tomography/computed tomography is recommended for patients with CCSLGT, which
can provide functional and metabolic information in addition to anatomical
information, and effectively reduce missed lesions. Currently, there is no effective
treatment for CCSLGT.

INTRODUCTION

Clear cell sarcoma-like tumor of the gastrointestinal tract (CCSLGT) is a rare malignant
mesenchymal soft tissue tumor that can occur in any part of the gastrointestinal tract,
mostly in the small intestinal wall, followed by the stomach, colon and peritoneum(*.2l.
Zambrano et alP! first reported in 2003 that, because of the characteristic appearance of
osteoclast-like giant cells in the tumor, they believed that this type of tumor had some
but not all of the characteristics of soft tissue clear cell sarcoma. The etiology and

pathogenesis of CCSLGT are not clear. Its genetic feature is EWSR1 gene
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rearrangement, which is seen in 81% of casesl*l. Histologically, CCSLGT shows diffuse
sheet-like or irregular nest-like arrangement of interstitial tumor cells infiltrating the
mucosal and plasma layers of the gastrointestinal wall, with visible pseudopapillary
and pseudokryoid mass structures, mucus-like interstitium and focal necrosis, lightly
stained or transparent cytoplasm, small or inconspicuous nucleoli, active mitosis, and
scattered distribution of osteoblast-like multinucleated giant cells in about 50% of
casesl57l. Immunohistochemistry was characterized by positive expression of Smur100
protein and SOX-10, but no expression of melanocyte markers such as HMB45 and
Melan A. Dense secretory granules were seen in the ultrastructure, but no melanosomes
were seen, suggesting neuroendocrine differentiation. CCSLGT is more common in
young people and children; the age of onset is 5-81 years; there is no gender difference;
the tumor can invade the serosa and even involve the surrounding organs; and the
clinical manifestations are not significantly different from those of other gastrointestinal
tumors. We here report a case of an adolescent with CCSLGT who developed multiple
metastases in mesenteric lymph nodes, liver, lung, bone, left inner thigh, pleura,
mediastinum, hilar lymph nodes, and adrenal gland after surgery, and had a poor
prognosis with survival of no more than 5 years despite aggressive antitumor therapy.
As far as we know, there are few reports in the English-language literature of multiple
metastases in adolescent patients with CCSLGT after extensive resection. Clinicians
should consider its highly invasive biological behavior and follow-up closely with

whole-body imaging.

CASE PRESENTATION

Chief complaints
A 16-year-old man had dizziness and fatigue without obvious cause 2 mo ago. After

strenuous exercise 15 d ago, dizziness was aggravated, with nausea and tinnitus.

History of present illness
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Laboratory test results at a local hospital showed neutrophils (6.35 x 10°/L, normal
level 1.80x10%-6.30 x 10°/L), erythrocytes (3.91 x 1012/L, normal level 4.80x10°-
5.80x10%/L), platelets (486x10'?/L, normal level 100 x 10°-300 x 10°/L), high sensitivity
C-reactive protein (188.0 mg/L, normal level 0.5-10 mg/L), fecal occult blood test
positive, and gastroscopy suggested erosive gastritis. No obvious abnormality was
found on colonoscopy. The patient was diagnosed with gastrointestinal bleeding and
hemorrhagic anemia. The patient presented with tolerable paroxysmal epigastric pain
10 d prior to hospital visit, but the abdominal pain worsened progressively when eating
10 h previously, and he came to our hospital for medical treatment. He had normal
spirit and appetite, poor sleep, and normal defecation and urination, and a weight loss

of 3 kg.

2
History of past illness
The patient was in good health.

Personal and family history
The patient had no family history of hereditary diseases.

Physical examination
On admission, he had pressure pain in the wall of the upper abdomen, and no rebound

tenderness, bowel sounds at 8 beats/min.

Laboratory examinations
Laboratory test results showed elevated fibrinogen (5.72 g/L, normal level 2-4 g/L), but

no obvious abnormality was found in tumor markers.

Imaging examinations
bdominal digital radiography did not show any dilated loop of bowel to suggest

bowel obstruction (Figure 1). Further contrast-enhanced computed tomography (CT) of
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the abdomen and pelvis showed obvious localized thickening of the ileal wall in the
right lower abdomen, with soft tissue density mass, involving the intestinal wall with a
length of approximately 4.1 cm, plain scan CT value of approximately 59 HU (Figure
2A), arterial phase CT value of approximately 78 HU (Figure 2B) and venous phase CT
value of approximately 97 cm (Figure 2C), showing moderate uniform progressive
enhancement. Multiplanar reformation (MPR) images showed that the mass in the
intestinal wall grew inwards. The thickness of the mass was approximately 2.4 cm, and
resulted in luminal narrowing. Several enlarged lymph nodes could be seen at the root

of the mesentery, and the largest was approximately 2.8 cm in diameter (Figure 2D).

FINAL DIAGNOSIS

Combined with pathological morphology, immunohistochemistry and gene detection,

the tumor was diagnosed as CCSLGT.

TREATMENT

The patient underwent resection of the small intestinal masses. During the operation, a
solid and hard protuberant tumor was located in the ileum approximately 15 cm from
the ileocecal part. The tumor of about 5 cm * 3.5 cm X 2 cm invaded the whole layer of
the intestine; did not invade the surrounding organs; enlarged lymph nodes were seen
at the root of the mesentery, with a size about 2 cm X 1 cm; dark red content could be
seen in the distal intestine, and old bleeding was considered; and no abnormality was
found in the liver and pelvis. The tumor and part of the small intestine were removed at
5 cm from both ends of the lesion, and the mesenteric and perienteric fat lymph nodes
were dissected. The postoperative specimens were sent for pathological examination.
Under light microscopy, the tumor cells were diffusely arranged and separated by a
slender fibrous septum (Figure 3A). Immunohistochemical detection: AE1/AE3 (-), CK7
(focal ), Smur100 (+) (Figure 3B), MelanA (-), HIB45 (-), CD34 (vascular +) (Figure 3C),
CD117 (-), Dog-1 (-), CDX-2 (-), Villin (-), CK8/18 (-), LCA (-), CD10 (-), TFE-3 (-), SMA
(-), desmin (-), MyoD1 (pulp %), myogenin (pulp ), NSE (pulp %), Ki-67 (30% +) (Figure
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3D). Fluorescence in situ hybridization (FISH) detected 100 tumor cells, and the number
of positive cells for fluorescent labeling was 46%. Reverse transcription polymerase
chain reaction regarding EWS/ATF1 was positive to confirm our FISH experiment.

According to the interpretation criteria, this case had EWSR1 gene breakage (Figure 4).

OUTCOME AND FOLLOW-UP

The patient was followed up regularly without adjuvant treatment. After 13 mo, he
stopped defecation and flatulence and came to our hospital because of intermittent
severe abdominal pain. CT examination showed multiple enlarged lymph nodes at the
root of the mesentery (Figure 5). alinicians considered metastasis and carried out
abdominal exploration. Tumors of 6.0 cm *4.0cm x 3.0cmand 1.5cm x 1.0 cm % 0.5 cm
were found at the root of the retroperitoneal small intestine.

After surgical resection, the specimens were sent for pathological examination,
combined with medical history and immunohistochemistry in accordance with
CCSLGT mesenteric lymph node metastasis. Ultrasonography (US) 27 mo after the
operation showed that the intrahepatic echo was hyperechoic (Figure 6), and the
internal echo was inhomogeneous, with a size of about 1.4 cm x 1.2 cm. There was no
obvious blood flow signal on color Doppler flow imaging. Ultrasound-guided
percutaneous hepatic space-occupying biopsy and radiofrequency ablation were
performed, and the left lobe nodules were ablated with hyperechoic coverage. The
postoperative specimens were sent for pathological examination, which was consistent
with CCSLGT liver metastasis. CT examination at 32 mo after the operation showed
multiple solid and well-defined nodules in both lungs, and a patchy and nodular low-
density mass in the liver, with unclear boundary, contrast enhancement in the ring but
no obvious enhancement in the center (Figure 7). The enlarged lymph nodes at the root
of the mesentery were enlarged and increased compared with before.

Contrast-enhanced US showed multiple areas of solid inhomogeneous
hypoechogenicity adjacent to the superior mesenteric artery with clear boundaries. The

larger areas were about 3.6 cm X 2.9 cm, and the enhancement was slow and uneven.
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Solid inhomogeneous areas of hypoechogenicity of 1.3 cm X 1.2 cm and 2.2 cm X 1.9 cm
were seen under the capsule of the right anterior lobe and posterior lobe of the liver,
respectively. The boundary was unclear, the arterial phase showed circular
enhancement, and the enhancement in the portal vein and delayed phases decreased.
Ultrasound-guided lymph node biopsy and radiofrequency ablation of enlarged lymph
nodes adjacent to the superior mesenteric artery and radiofrequency ablation of liver
space were performed. Postoperative pathology combined with medical history and
immunohistochemistry were consistent with CCSLGT superior mesenteric artery
paramesenteric lymph node metastasis.

At 35 mo after the operation, the patient found a mass on the inside of the left thigh,
with hard texture, poor range of motion, traction-like pain in the left thigh, and tension
in the posterior lumbar muscles with fluctuating pain, passive posture and limited
activity, which lasted for 1 h. The symptoms gradually worsened. Magnetic resonance
imaging (MRI) of lumbar vertebrae showed low signal intensity in T12, L1 and L3
vertebrae, slightly high signal intensity in T2-weighted imaging, and high signal
intensity in L3 vertebrae on turbo inversion recovery magnitude fat pressing sequence
(Figure 8).

Whole-body 99mTc-methylene diphosphonate bone scintigraphy showed increased
radiotracer uptake in L3 vertebral body (Figure 9), and bone metastasis was considered.
The patient was treated regularly with intensity-modulated radiotherapy. CT showed
more lesions in the liver, unclear cystic-solid, low-density, space-occupying lesion on
the inner side of the left thigh, and uneven circular enhancement (Figure 10). The
maximum dimension was about 3.3 cm x 2.9 cm. Ultrasound-guided puncture biopsy
and radiofrequency ablation of the mass in the medial thigh and radiofrequency
ablation of the liver were performed. Postoperative pathology combined with
morphology, immunohistochemistry and previous medical history were consistent with
CCSLGT medial metastasis of the left thigh.

Thirty-nine months after the operation, the patient came to our hospital with

recurrent fever, cough and expectoration for > 1 mo. The body temperature fluctuated
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from 38.0 to 39.5 °C. CT examination showed more multiple small nodules in both
lungs than before (Figure 11).

Forty-three months after the operation, pelvic MRI showed multiple diffuse restricted
high signals in the bilateral inguinal area and adjacent iliac vessels, with mild MRI
enhancement (Figure 12). Re-examination by CT showed that the nodule of the left
lower lobe was significantly enlarged and the boundary was unclear (Figure 13A). The
size of the nodule was 2.5 cm x 3.5 cm, with mild inhomogeneous enhancement, and
the left pleural soft tissue nodule showed enhancement (Figure 13B). Bilateral inguinal
lymph nodes were enlarged and there was a small amount of fluid density in bilateral
pleura and pericardium.

CT examination at 50 mo after the operation showed an irregular mass in the lower
lobe of the left lung, which was significantly larger in size than before (Figure 14A) and
moderate enhancement (Figure 14B). Other nodules in both lungs were enlarged and
increased in number, with multiple mediastinal, left hilar, and axillary
lymphadenopathy (Figure 14C). Soft tissue nodules in the left pleura were enlarged,
low-density soft tissue masses were seen in the left adrenal gland with a diameter of
approximately 2.3 c¢m, and the boundary was unclear, moderately reinforced in a
circular pattern (Figure 14D), with small pleural and pericardial effusion.

At 56 mo after the operation, the patient died of multiple metastases of CCSLGT.

DISCUSSION

The most common clinical manifestations of CCSLGT are abdominal pain, intestinal
obstruction, accompanied by varying degrees of anemia, nausea, vomiting, weight loss
and fatiguel>4l. This patient was in good health, had no family history of tumors, and
the symptoms were atypical at the beginning, because the primary tumor of the small
intestine was rare. After an occult blood test was positive, the patient was examined by
gastroscopy and colonoscopy, but not by enteroscopy. He was diagnosed with erosive
gastritis with gastrointestinal bleeding, no small intestinal lesions were found, and

antitumor treatment was delayed. Later, the patient developed paroxysmal epigastric
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pain, stopped flatulence and defecation, and no intestinal obstruction was found by
digital radiography. Further CT enhancement found a space-occupying soft tissue mass
in the ileum. Therefore, patients with gastrointestinal symptoms should be examined by
CT, which is beneficial for the detection of lesions in other parts of the body. The
median diameter of CCSLGT is 45 mm, ranging from 15 mm to 135 mm. In general, it is
multinodular and can be accompanied by hemorrhage, necrosis or cystic changes!l. The
present case was consistent with reports in the literature.

Histologically, tumor cells infiltrate between the walls of the gastrointestinal tract,
often into the mucous membrane and serous layer, forming mucosal ulcers. CCSLGT
consists of medium-sized tumor cells arranged in flaky or irregular nest-like structures
separated by a slender fibrous diaphragm, pseudopapillary, pseudoglandular and
pseudochrysanthemum-shaped structures and myxoid stroma, and occasionally
pseudoangioma-like structures. Osteoclast-like multinucleated giant cells are scattered
in approximately 50% of the casesl>7l. Mitotic activity is significantly active in these
tumors, accompanied by typical focal necrosisi®l. Stockman et all’l reviewed and
analyzed 16 cases of CCSLGT, and found that the tumor showed neurodifferentiation
potential and expressed neuroendocrine markers, indicating that gastrointestinal CCS
originated from neuroectodermal precursor cells and may have lost the ability of
melanocyte differentiation. Therefore, a new name was proposed, malignant
gastrointestinal neuroectodermal tumor.

The imaging findings of CCSLGT have rarely been reported. CT examination of our
patient showed that the peripheral wall of the intestinal canal in the distal part of the
right lower abdominal ileum was localized and thickened, the density was uniform, and
no calcification or cystic necrosis was found. After MPR, the tumor showed strong
invasive growth into the intestine, a clear boundary, obvious narrowing of the intestinal
cavity and moderate progressive enhancement, which was different from that of
traditional sarcomas. It may be associated with the presence of mucoid stroma in the

tumor pathological tissue, which makes the contrast medium enter the tumor tissue
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slowly. Pathologically, the tumor invaded the whole layer of the intestinal wall, and the
peri-intestinal fat was clear on CT images, and no invasion was found.

CCSLGT in the small intestine should be differentiated from small intestinal stromal
tumor, small intestinal adenocarcinoma and small intestinal lymphoma. Small intestinal
stromal tumors often occur in the jejunum, with characteristic expression of CD117. CT
shows irregular or circular thickening of the intestinal wall, or manifested as a round or
lobulated mass protruding from the intestinal lumen. The enhanced mass or thickened
intestinal wall showed mild to moderate enhancement. CT of small intestinal
adenocarcinoma shows irregular or circular thickening of the intestinal wall, irregular
mucous membrane, or localized soft tissue masses protruding into the intestinal lumen,
and mild to moderate enhancement of the mass or thickened intestinal wall. Most small
intestinal lymphomas show diffuse uniform thickening of the intestinal wall, the
involved intestinal segment is long and some of them show single or multiple polypoid
masses protruding into the intestinal cavity, and most of them show mild to moderate
homogeneous enhancement.

CCSLGT has highly invasive biological behavior, and local recurrence and distant
metastasis readily occur in the later stage. Regional lymph nodes, lungs, bones and liver
are the main sites of metastasisl®l. Currently, there is no effective treatment, and the
main treatment is surgical resection. Even after treatment, CCSLGT usually relapsesin a
wide range of metastatic nodules and visceral diseasesl!0l. After extensive surgical
resection, metastasis of mesenteric lymph nodes, liver, lung, bone, medial left thigh,
pleura, mediastinum, hilar lymph nodes and adrenal gland gradually appeared in the
present patient, indicating that CCSLGT metastasizes through lymph nodes and blood.
Although our patient received active antitumor therapy, the survival time was < 5 years
and his prognosis was poor. Disappointingly, conventional adriamycin-based
chemotherapy for other non-small round cell soft tissue sarcomas is ineffective, and
there is no report that postoperative radiotherapy and chemotherapy are helpful;
therefore, larger prospective studies are needed to determine theﬁ-est treatment

options('ll. Although there are currently no effective treatments for this highly
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aggressive tumor, future targeted therapies that inhibit the function of the EWSRI-
CREB1 fusion oncogene or its associated downstream pathways may be effective in
treating the disease. CT can accurately locate CCSLGT and provide the characteristics of
lesion size, shape, internal structure and growth. It is of value in observing invasion of
adjacent tissues and organs and lymph nodes, and distant metastasis. Positron emission
tomography/CT is recommended for patients with CCSLGT, which can provide
functional metabolic information beyond anatomical images and effectively reduce

missed lesions.

CONCLUSION

In summary, Whole abdominal CT enhancement is recommended for patients with
gastrointestinal symptoms. CCSLGT is a rare malignant mesenchymal tumor with
unique morphological, there is no effective treatment for CCSLGT with systemic
multiple metastases via the lymphatic syetem and bloodstream after surgical resection.
immunophenotypic and molecular genetic characteristics. The clinical manifestations
are not specific, and the diagnosis depends on immunohistochemistry and gene
detection. Currently, there is no effective treatment. Clinicians should consider its
highly aggressive biological behavior, follow it closely, and recommend regular
postoperative whole-body imaging to reduce missed lesions. The diagnosis of this
young patient with CCSLGT was clear. After active antitumor treatment, the metastatic

focus in vivo is still progressing, the survival time is short, and the prognosis is poor.
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