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Background

Desmoplastic small round cell tumor (DSRCT) is a rare, aggressive, mesenchymal malignancy of a separate clinicopathological entity. It has a predilection for young men, with no evidence of any ethnic predilection. The current diagnostic gold standard for DSRCT includes histopathologic, immunohistochemical, and cytogenetic studies in order to confirm the variable phenotypic expression and characteristic chromosomal translocation.



Case summary

A 65-year-old man presented with a sensation of an abdominal mass and a presentation of an incomplete bowel obstruction. Initial lab tests were in the normal range except for carbohydrate antigen. Contrast-enhanced CT showed that a large, mass-confounding density was occupied in the omentum majus area of the middle and lower abdominal wall. A 3D reconstruction of the images was performed to clarify the relationship between the tumor and the colon and was confirmed by a colonoscopy. After surgery, immunohistochemistry and fluorescence in situ hybridization (FISH) revealed EWSR1-WT1 gene rearrangement at 22q12, confirming the diagnosis of desmoplastic small round cell tumor.



Conclusion

Being different from the predilection of DSRCT for young men, the patient in our case is a 65-year-old man with a huge mass involving the transverse colon and the bladder.
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Introduction

The desmoplastic small round cell tumor (DSRCT) is a rare, aggressive, mesenchymal malignancy of uncertain differentiation with both a characteristic chromosomal translocation and immunohistochemical profile (1). Initially described in 1989 by Gerard and Rosai, DSRCT tumor cells were classified by express epithelial, neuronal, and skeletal muscle and mesenchymal markers. However, by 1991, DSRCT was formally established as a separate clinicopathological entity (2). It has a predilection for young men, with ages ranging from 3 to 52 years, and with a peak incidence between the second and third decades of life. The mean age at diagnosis is 20.8 years, and it has a male-to-female ratio of 10:1, with no evidence of any ethnic predilection. The most common symptom of DSRCT is vague abdominal symptoms (3), and the more common is terminal disease on diagnosis with multiple intra-abdominal lesions (4). The current diagnostic gold standard for DSRCT includes histopathologic, immunohistochemical, and cytogenetic studies in order to confirm variable phenotypic expression and characteristic chromosomal translocation (5).



Case presentation

A 65-year-old man presented with a sensation of an abdominal mass and a presentation of an incomplete bowel obstruction. He had a previous history of hypertension and hyperlipidemia; percutaneous internal coronary stenting was performed 9 years ago, and he is currently taking betaloc 47.5 mg, aspirin 100 mg, and rosuvastatin 10 mg, without a remarkable family history. Physical examination showed that his vital signs were within normal range. An abdominal examination could reach a massive mass extending from the middle abdomen to the pelvic cavity, which is about 16 cm in size, poor in mobility, and tough in texture; the rest abdomen was soft and non-tender, without signs of peritoneal irritation. Initial lab tests including complete blood count and tumor markers presented in the Table 1.


Table 1 | Leucocyte count was 12.9*10^9/L; neutrophil ratio was 86.9%, higher than the normal values; carbohydrate antigen was 125 216.30 U/ml, significantly higher than the normal values.



Contrast-enhanced CT of the abdomen showed that a large, mass-confounding density was occupied in the omentum majus area of the middle and lower abdominal wall (Figure 1A). A 3D reconstruction of the images was performed (Figure 1B). To clarify the relationship between tumor and colon, colonoscopy was performed (Figure 1C).




Figure 1 | (A) Contrast-enhanced CT found that the larger cross-section range is about 167*149*65 mm; moderate uneven enhancement occurred after the enhancement; obscure boundary, unresolved from the adjacent transverse colon and part of the small intestine. Multiple effusion dilations were seen in the ascending colon and part of the small intestine. (B) The position of the tumor in the abdominal cavity and its relationship with various organs were displayed by 3D reconstruction imaging of CT. (C) A huge external pressure mass under the mucosa at the middle section of the transverse colon (approximately 65 cm away from the anus) made the intestinal lumen compressed, twisted, and narrow. (D) The tumor involved the middle part of the transverse colon and part of the bladder wall. The size was about 18 * 12 * 6 cm. (E) The pictures of tumor pathology sections; order is: ×40, ×100, CKpan (+), desmin (+), NSE (+), vim (+). (F) Project name: EWSR1/WT1 fusion gene test (FISH-tissue). Detection probe: LBPEWSR1/WT1 fusion gene probe. Chromosome loci: WTl (llpl3)/EWSRl (22ql2). Probe tag: green signal is GSPEWSR1, red signal (R) is the GSPWT1 detection result. Cell number analyzed: 200; Diagnostic opinion: The EWSR1/WT1 fusion gene was detected, 200 interval phase cells were analyzed, and each signal pattern was as follows: 1G1R1F39.0%, 1G1R2F20.0%, 1G1F4.0%, lG2F 5.0%, lRlF 5.0%, lR2F 4.0%, lGlR 9.0%, 2GlR 5.0%, lG2R 4.0%, 2G2R 5.0%.



The preoperative diagnosis of the patient was intestinal obstruction and abdominal tumor, and he underwent surgery in May this year. During the operation, we observed that the tumor originated from the omentum majus and invaded the middle segment of the transverse colon, the anterior wall of bladder, and the abdominal wall. No other distant metastasis was found. The patient underwent surgical treatment that included a 5-cm transverse colon at each end with the mass involvement, the involved bladder tissue, and the lower umbilical range of about 10 * 10 cm of the adhesion peritoneum and rectus abdominal sheath. The complete tumor was removed and elevated colostomy was performed. (Figure 1D) The operation time of the patient was 282 minutes, the intraoperative bleeding was 100 ml, and there was no postoperative complication. Postoperatively, the patient was generally in a stable condition and discharged 9 days later.

The size of the tumor was 18 * 12 * 6 cm. The cut surface of the tumor was gray, with hemorrhage in the center. Histologically, the neoplasm was lobulated and consisted of small round cells with amphiphilic cytoplasm and round to ovoid mononuclear hyperchromatic nuclei. There was marked mitosis and necrosis. The neoplasm involved the surrounding adipose tissue and was infiltrated into the intestinal and bladder wall. (Figure 1E) Immunohistochemistry showed that the tumor cells differentiated into epithelium, muscle, and nerve. Tumor cells expressed an epithelial marker, such as CK(pan), CAM5.2, and EMA. Desmin, NSE, vimentin, and CD99 proteins were strongly expressed in the tumor cells. The positive rate of Ki-67 was about 60%. Some tumor cells expressed MC(HBME1). However, GATA-3, P63, CK5/6, Syn, CgA, CEA, Wilms tumor, MyoD1, myogenin, NKX2.2, calretinin, CD56, S-100, SOX-10, and PGP9.5 were negative. Fluorescence in situ hybridization (FISH) revealed EWSR1-WT1 gene rearrangement at 22q12, confirming the diagnosis of a desmoplastic small round cell tumor (Figure 1F). In August, the patient was reexamined with abdominal enhanced CT and chest CT, and was found with no tumor recurrence and metastasis. The patient has received chemotherapy four times since the operation. The chemotherapy regimen was oral dacarbazine 0.5 g d1–d4 and intravenous doxorubicin hydrochloride liposome 50 mg d1.



Discussion

The desmoplastic small round cell tumor (DSRCT) is a soft tissue malignant neoplasm of the small round cell tumor family which occurs mainly in the abdominal and pelvic cavity of young patients (1). DSRCT has unique histology and immunohistochemical and molecular biology features, and is characterized by abdominopelvic sarcoma (6), including multi-lineage cellular nests of mesenchymal, epithelial, muscular, and neural differentiation admixed with desmoplastic stroma (7). In typical cases, the tumor is composed of oval cells with high nuclear to cytoplasmic ratio, which can also show striated features or clear cytoplasm, resulting in signet ring cells in a few cases. The exact incidence rate of DSRCT is unclear, although at least 1000 cases have been reported in the literature since its histopathological description. The 5-year overall survival rate in the retrospective study was approximately 10% (1, 8). Clinically, the signs and symptoms of DSRCT are no specific symptoms and most patients present with a single abdominal mass, as in our case. It is sometimes associated with pain, abdominal distention and/or ascites, constipation, weight loss, or other symptoms secondary to an extrinsic mass effect (bowel obstruction) or due to a compromise of abdominopelvic organs. This cancer is believed to originate from the surface of the peritoneum and to metastasize almost universally when it occurs. The common sites of metastasis include the liver, spleen, and lymph nodes above the diaphragm (9), although the disease may occur in different sites, including the testis and the central nervous system (10). DSRCT has many different staging methods, and the most recent uses imaging characteristics to define intermediate (no liver involvement or ascitic fluid), high-risk (either liver involvement or ascitic fluid), and very-high-risk disease (both liver involvement and ascitic fluid) (3).

Immunohistochemically, DSRCT had an immune spectrum of polyphenols with tumor cells expressing epithelium, mesenchymal, and neuroendocrine markers (11). Due to DSCRT and other tumor types, the final diagnosis depends on cytogenetics and molecular analysis of in situ hybridization or reverse transcription polymerase chain reaction. The specific molecular feature of DSRCT is the pathognomonic EWSR1-WT1 t(11;22) (p13:q12) translocation (12). In addition to the translocation defined by this disease, the understanding of recurrent carcinogenic changes or DSRCT subgroups defined by the genome is still limited (13). The genome-wide sequencing of DSRCT samples did not show any other information about secondary driving carcinogenic events other than the ewsr1–wt1 fusion. WT1 is considered as a useful antibody to diagnose DSRCT and distinguish it from other tumors with small blue cell morphology. Therefore, molecular detection is recommended to avoid diagnostic traps. We performed FISH analysis on this case to determine whether there was an ewsr1 gene break. Not surprisingly, the ewsr1 division signal was detected in tumor cells, which finally confirmed the diagnosis of DSRCT.

DSRCT is notorious for extensive metastasis. Patients usually have obvious tumor burden at the initial examination. The symptoms are not obvious until the peritoneal surface is widely infiltrated by the tumor, and no definite operation can be performed (14). Given the rarity of this disease, no randomized trials addressing its treatment have been performed, and nearly all the available literature describes anecdotal or retrospective experiences. Therefore, there is no standard treatment at present. The treatment methods that have been used include high-dose alkylating agent chemotherapy and trial complete cytoreductive surgery. Other consolidation local control methods include the use of radiolabeled antibodies for research treatment and hyperthermic intraperitoneal chemotherapy (HIPEC). Despite intensive, multimodal treatment, recurrence is still common. Although, so far, the treatment methods for potential fusion oncogenes in DSRCT are not clear, drug development for this and other similar central drivers is still possible (15).
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