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Background

Ectopic adrenal tissue is rare in adults, with an incidence of only about 1%. We report a rare case of ectopic adrenocortical adenoma in the left renal sinus.



Case Preentation

A 57-year-old woman was admitted to the Department of Urology due to “a left kidney tumor” on physical examination. Multislice helical computed tomography (CT) showed the left kidney with an anterior lip mass near the hilum, approximately 2.3 cm × 2.2 cm in size. Preoperative renal artery CT angiography (CTA) showed no obvious abnormality. Laparoscopic resection of the left renal sinus mass was performed, and postoperative pathological findings showed ectopic adrenocortical adenoma. The tumor was a nonfunctional adenoma.



Conclusion

Renal ectopic adrenal cortical adenoma is rare. Most of them are nonfunctional adenomas, which cannot be clearly diagnosed by preoperative imaging examination and can often be diagnosed by postoperative pathology.
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Introduction

Ectopic adrenal tissue is rare in adults, with an incidence of only about 1% (1). The most common sites of ectopic adrenocortical neoplasm include the celiac axis (2), broad ligament (3), testicular appendage, and spermatic cord (4). Rare ectopic adrenocortical adenomas have also been reported in the lungs (5), stomach, spinal area (6), and brain. Adrenal neoplasm adjacent to the renal sinus is very rare. We report a case of adrenal cortical adenoma of the left renal sinus.



Case description

The 51-year-old female patient was admitted to the Department of Urology on 3 November 2021 after physical examination found “a left kidney tumor”. The patient did not have the common concomitant symptoms of renal tumors such as gross hematuria and lumbago. The patient’s body mass index (BMI) was 27.8 (height 168 cm, weight 78.5 kg). She was not observed to be concentrically obese, and her blood pressure (BP) was in the normal range (BP 133/84 mmHg). The physical exam was normal. No masculine features were observed. Blood routine, routine urine examination, blood sugar, blood lipid, serum electrolytes, liver function, and renal function were normal. Serum cortisol and plasma adrenocorticotropic hormone (ACTH) were not measured. MRI showed an approximately circular signal of slightly short T1 and short T2 near the renal sinus of the upper left kidney. Diffusion-weighted imaging (DWI) showed a slightly higher signal with a diameter of about 1.5 cm. Enhanced scan showed mild enhancement. Multislice spiral computed tomography (CT) demonstrates a lobulated soft tissue density nodule above the hilum in the medial upper pole of the left kidney. The density was uniform, and the size was about 2.3 cm × 2.2 cm. Moderate enhancement was observed in the arterial phase on the enhanced scan, and the CT value was slightly of lower density in the delayed phase (Figure 1A). CT was considered concerning for renal cell carcinoma. There were no obvious abnormalities in renal artery CTA. The clinical diagnosis was left renal sinus mass. Preoperative RENAL score was 1 + 1 + 2 + AH + 3 = 7AH. A transabdominal laparoscopic partial nephrectomy of the left kidney was planned, and accurate evaluation and preoperative planning were performed by three-dimensional (3D) visualization and reconstruction technology (Figure 1B). Intraoperatively, the mass was located behind the anterior lip of the left kidney. About two-fifths of the tumor volume was located in the renal parenchyma, and three-fifths protruded into the renal sinus. The lower edge of the tumor was adjacent to the renal vein (Figure 2). The left adrenal gland was in normal position, and no abnormalities were observed during the operation. The tumor was brittle and yellow-brown, adjacent to the renal pedicle vessels, and its base was located below the anterior lip of the kidney. The possibility of renal hamartoma was considered during the operation. Then, the tumor was enucleated. The specimen was resected and sent for routine pathological examination. The total operation duration was 1 h 35 min, and the renal pedicle vessels were blocked for 25 min. The blood loss was about 20 ml. Renal function was checked on the second day after the operation, and serum creatinine was normal. The abdominal drainage tube was removed on the third postoperative day, and the postoperative hospital stay was 4 days. Postoperative pathological findings, combined with immunohistochemistry, were consistent with ectopic adrenocortical adenoma. Three months after the operation, the patient was followed up by CT, and no residual tumor was identified.




Figure 1 | (A) Multislice spiral computed tomography (CT) showing a lobulated soft tissue density nodule above the hilum in the medial upper pole of the left kidney (arrow). (B) The preoperative three-dimensional reconstruction image showing the tumor in the renal sinus (yellow).






Figure 2 | Real-time image of intraoperative ectopic adrenal tumor. The tumor was located behind the anterior lip of the left kidney, and the lower edge of the tumor was adjacent to the renal vein.




General features

The size of the tumor was about 3 cm × 2.2 cm × 0.8 cm, and the section was yellowish-brown.



Microscopic characteristics

Histologically, the tumor growth pattern was characterized by nests, cords, and acini of adrenal cortical cells separated by abundant sinusoids and little stroma. Most of the tumor cells resembled normal zona fasciculata cells, with some more eosinophilic resembling normal zona glomerulosa. The tumor showed mild degenerative endocrine-type atypia, and mitotic figures were absent. The tumor was well circumscribed and surrounded by non-neoplastic renal parenchyma (Figure 3).




Figure 3 | (A) The tumor was well circumscribed and surrounded by non-neoplastic renal parenchyma (×4 H&E stain). (B) The tumor growth pattern was characterized by nests, cords, and acini of adrenal cortical cells separated by abundant sinusoids and little stroma (×10 H&E stain). (C) The clear cells in the tumor were large and polygonal with small nuclei, and the cytoplasm was lipid-rich and vacuolated, resembling normal zona fasciculata (×20 H&E stain).





Immunohistochemistry

Immunohistochemically, the lesion cells were positive for SF-1, Syn, Melan-A, and HMB45 and negative for CK, CgA, EMA, CA IX, CD10, CK7, and CD117. Ki-67 labeled approximately 3% of the lesional cells (Figure 4).




Figure 4 | Immunohistochemical findings. (A) Tumor cells showed nuclear SF-1 expression. Their cytoplasm showed positive staining for (B) Syn and (C) Melan-A but negative for (D) CK and (E) CgA. (F) Ki-67 labeled approximately 3% of the lesional cells.






Discussion

The adrenal gland has a dual embryonic origin. The adrenal cortex is derived from the coelomic mesoderm of the urogenital crest and the adrenal medulla from the neural crest. During the fourth and fifth weeks of embryonic life, mesothelial cells from the angle between the root of the mesentery and the developing gonad proliferate, separate from the coelomic epithelium, and condense in the mesenchyme of the dorsal abdominal wall to form the primitive cortex (7). At week 6, a second wave of mesothelial cells surrounds the primitive cortex, which then forms the adult or final cortex. By 8 weeks, the cortical mass separates from the rest of the mesothelial tissue and is surrounded by connective tissue (8). During development, adrenal tissue breaks and fragments remain in the migration path of the urogenital tract, forming ectopic adrenal tissue (9). If this occurs after the migration of the neural crest tissue into the cortex, the ectopic adrenal tissue contains the cortex and medulla. Otherwise, only cortex exists in ectopic adrenal tissue (10). Most ectopic adrenal glands contain only cortex and very little medulla.

In general, ectopic adrenal tissue shrinks and disappears with age. So ectopic adrenal tumors are more common in children than in adults. Ectopic adrenal tissue is reported in approximately 50% of neonates and children (7) compared with only 1% of adults (1). A comprehensive review of the literature showed that accessory and heterotopic adrenal tissues were most commonly found in the area of the celiac axis (32%), followed by the broad ligament (23%), adnexa of testes (7.5%), and spermatic cord (3.8%–9.3%). Accessory adrenal tissue was found in the kidney in only 0.1%–6% of the cases reviewed, predominantly located in the subcapsular area of the upper pole (11).

The renal sinus is the medial space of the kidney surrounded by the renal parenchyma. Renal sinus tumors vary in type. Primary tumors include tumors of the renal pelvis, hemangioma, smooth muscle tumors, nerve sheath tumors, and liposarcoma. Our review of the literature found that ectopic renal adrenocortical adenomas were mostly located in the renal sinus, suggesting that ectopic adrenocortical adenomas should be considered in the differential diagnosis of renal sinus tumors.

Most reported ectopic renal adrenal cortical adenomas are nonfunctional. Ectopic cortisol-producing adrenocortical adenoma (CPA) is extremely rare (12). Functional ectopic adrenal tumors are more likely to be detected than nonfunctional adrenal tumors because of their typical clinical presentation.

This case was a nonfunctional renal ectopic adrenal adenoma. Due to the absence of abnormal laboratory studies, this case was not diagnosed before surgery. Masses that are adjacent to the renal sinus can be difficult to precisely localize and diagnose preoperatively. Biopsy may be helpful, but surgical resection of the lesions may still be necessary for a definitive pathological diagnosis.

The immunoprofile (SF-1 +, Syn +, Melan-A +, HMB45 +, CK -, CgA -, EMA -, CA IX -, CD10 -, CK7 -, and CD117 -) supported the diagnosis of adrenal cortical adenoma. The cells of adrenal cortical adenomas are immunoreactive for several proteins, including SF-1, Syn, Melan-A, and HMB45, as shown in this case. CK expression is usually weak or absent. In contrast to medullary tumors, CgA is negative. Lack of EMA, CA IX, and CD10 expression excludes clear cell renal cell carcinoma. Renal oncocytic tumors can also be excluded by SF-1 positivity. The Ki-67 proliferation is quite low (about 3%), consistent with lack of mitosis and necrosis and further arguing against the diagnosis of adrenal cortical carcinoma.

Management of ectopic adrenal tumors includes conservative treatment and surgical resection (open or minimally invasive). Some ectopic adrenal tumors are easy to find because of endocrine function and clinical symptoms. In such cases, early treatment should be given. If the tumor is small and has no endocrine function, conservative observation can be selected. The vast majority of adrenal neoplasms are benign, but preoperatively identifying the mass as ectopic adrenal is a challenge.

Malignant tumor could not be ruled out before surgery in this case. Renal angiomyolipoma was a consideration intraoperatively, but intraoperative pathological diagnosis was not performed due to surgical considerations. Intraoperatively, the tumor did not invade surrounding tissues and was enucleated. Pathologically, there was no evidence of malignancy.



Conclusion

In this case, the patient was diagnosed with a renal tumor preoperatively. Due to the absence of endocrine dysfunction, the tumor was not accurately diagnosed before surgery. Postoperative pathologic diagnosis was adrenal cortical adenoma. Since the patient had no history of adrenal surgery, the combined findings were those of an ectopic adrenal cortical adenoma, presumably a result of abnormal migration of mesothelial cells during embryology. In addition, combined with literature reports, we found that ectopic adrenal tumors in the kidney were mostly located in the soft tissue of the renal sinus. Therefore, it is suggested that ectopic adrenocortical adenoma should be considered in the differential diagnosis of renal sinus masses. CT can be used to observe whether adrenal atrophied, and serum cortisol and plasma ACTH levels can be measured by laboratory tests, or a preoperative biopsy of the tumor, if possible, should be performed to confirm the diagnosis of ectopic adrenocortical adenoma, so as to provide better support for surgical decisions.
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Recurrence of urothelial carcinoma in a patient with solitary kidney is always a clinical challenge. In the immune checkpoint inhibitor era, neoadjuvant immunotherapy in combination with the Yang–Monti technique might be a good option for the patient with a high-risk tumor when kidney-sparing surgery for renal function preservation is desired. We report the case of a 74-year-old man with solitary kidney who was diagnosed with recurrence of urothelial carcinoma in the right ureter. He was initially deemed unfit for segmental resection of the ureter. Neoadjuvant immunotherapy with tislelizumab was performed in this patient with a partial response to urothelial carcinoma. He underwent segmental resection of the ureter with negative margins, and the ureteral defect was bridged by modified ileal replacement, which is the Yang–Monti technique. This patient has remained disease-free with adequate kidney function for longer than 18 months.




Keywords: neoadjuvant immunotherapy, tislelizumab, Yang-Monti technique, solitary kidney, Recurrence of urothelial carcinoma, anti-programmed death protein-1



Background

The upper urinary tract is the most common site of late recurrence following bladder cancer (1). Recurrence of urothelial carcinoma in a patient with solitary kidney is always a clinical challenge. In low-risk cancers, kidney-sparing surgery (KSS) is the preferred approach as survival is similar to that after radical nephroureterectomy (RNU),which includes removing the kidney, ureter, and partially the bladder (2). However, it is still unknown what is the best choice for high-risk tumors when KSS for renal function preservation is desired. Seisen showed that there was no difference in cancer-specific survival or other oncologic outcomes between KSS and RNU; thus, segmental ureterectomy could also be used in a select subset of high-grade and invasive UTUC (2). The guidelines recommend case-dependent consideration of biopsy grade, imaging findings, and urine cytology when deciding between RNU and KSS (1). After segmental ureterectomy, long ureteral defects remained a challenge to urologists. Many techniques, such as ileal ureter, appendiceal interposition, and reconfigured colon substitution, have been described in literature to reconstruct the long defection of ureter rather than direct re-anastomosis. The Yang–Monti principle, which was firstly described by Yang in 1993 and was verified by Monti et al., allows the creation of a long tube from a short bowel segment after its reconfiguration (3, 4).

Neoadjuvant platinum-based chemotherapy represents the standard treatment for non-metastatic muscle invasive bladder cancer (MIBC) (5). However, there are cisplatin-ineligible patients, who could not benefit from chemotherapy before surgery. PURE-01 was a neoadjuvant immunotherapy trial for bladder cancer, which had shown a pathological complete response (pT0) rate of 42%, and pT0 was associated with high tumor mutational burden (TMB) and DNA damage response (DDR) gene alterations (6). Despite the good outcomes in MIBC, neoadjuvant therapy in UTUC does not yield level 1 evidence as there are only several retrospective studies published thus far. Tislelizumab, an anti-programmed death protein-1 (PD-1) monoclonal antibody, demonstrated meaningful clinical benefits in patients with previously treated locally advanced urothelial carcinoma and had a manageable safety profile (7). We report a case of recurrence of urothelial carcinoma with DDR gene alterations and high TMB, which got a partial response to neoadjuvant immunotherapy with tislelizumab. After neoadjuvant immunotherapy, segmental ureterectomy was performed and a long ureteral defect was bridged with the Yang–Monti technique.



Case presentation

This case report was approved by the research ethics committee of Ningbo Medical Treatment Centre Li Huili Hospital (Ethical Approval Number: QT2020PJ050). A 74-year-old man who had a history of radical cystectomy and left radical nephroureterectomy due to MIBC and left renal pelvis carcinoma was diagnosed with recurrent urothelial carcinoma in the right ureter. In 2012, this patient was diagnosed with MIBC and received laparoscopic radical cystectomy + pelvic lymph node dissection (PLND) accompanied by orthotopic neobladder reconstruction with Ileal conduit, pathologically staged as T2N0M0. The postoperative pathology was high-grade invasive urothelial carcinoma that was partly micropapillary and showed infiltration into the lamina propria; no metastasis was seen in 17 retrieved lymph nodes. He was treated with adjuvant cisplatin-containing combination chemotherapy for four courses. Patient follow-up was performed from 2012 to 2018 with abdominal-pelvis computed tomography (CT) (Figure 1A). In 2019, 7 years after radical cystectomy, he showed macrohematuria. CT showed morphological changes in the left renal pelvis without a ureteral lesion present (Figure 1B), and cancer cells were found in urine cytology. Radical nephroureterectomy was performed in April 2019. The left kidney and ureter along with a part of bladder were removed. The pathological result identified high-grade urothelial papillary carcinoma of the left renal pelvis, with a mass size of 3 cm * 2 cm *1 cm, infiltrating the fat of the renal sinus and close to the renal parenchyma, involving the proximal ureter, with visible choroidal carcinoma thrombus. The lesion was indicated as locally advanced urothelial carcinoma with a stage of T3N0M0 (Figure 1C).




Figure 1 | (A) CTU revealed that orthotopic neobladder was in good shape and there was no hydronephrosis in both renal pelvis. (B) The red arrows indicate the morphological changes in the left renal pelvis. (C) The pathological result identified high-grade urothelial papillary carcinoma of the left renal pelvis. (D) CT revealed recurrence of the right ureteral carcinoma with obstructive hydronephrosis. (E) CT revealed that the maximum diameter of the tumor shrank from 25 to 15 mm.



After 1 year of regular follow-up, CT revealed recurrence of the right ureteral carcinoma with obstructive hydronephrosis, cT3N0M0 (Figure 1D). The calculated eGFR was 37.157 ml/min/1.73 m2; considering the risk of renal failure due to cisplatin, the patient was treated with tislelizumab (200 mg ivgtt q3w) for three courses. Nine weeks later, CT revealed that the maximum diameter of the tumor shrank from 25 to 15 mm, suggesting a partial response (PR) to tislelizumab (Figure 1E). This patient had a strong desire to preserve his kidney and refused to receive a right ureteronephrectomy associated with hematodialysis. Therefore, he was treated with partial right ureteral resection (including part of the input collaterals of the original Studer bladder) + modified ileal replacement for ureteral defect, which is the Yang–Monti technique. Firstly, the right ureteral tumor was removed and then a section of approximately 12 cm of ileum was isolated on its mesenteric branch. The isolated ileal segment is then divided into three ileal pieces accompanying mesenteric blood supply. These rings are opened with an incision at the paramesenteric border. These three strips are joined at the ends, to make a rectangular piece of 18 cm in length, which is then tubularized around a single “J” stent to form a tube of suitable length (Figures 2A-E). The operation went well, and the postoperative pathology was invasive high-grade urothelial carcinoma, with infiltration into the muscular layer of the canal wall and negative margins on both sides (Figure 2F). Five days after the operation, the patient began to develop psychiatric symptoms such as prosopagnosia. We speculated that the psychiatric symptoms might be caused by postoperative stress; thus, the patient received sedation and oral symptomatic treatment with risperidone. The status of the patient gradually improved and he was discharged in about 10 days. After discharge, he received continuous tislelizumab treatment. After 2 months of follow-up, his calculated eGFR was 53.71 ml/min/1.73 m2, indicating the recovery of renal function. RNA sequencing with DDR gene alterations showed a possible beneficial role of platinum-based chemotherapy. The patient completed four courses of GC chemotherapy in combination with tislelizumab immunotherapy. He is still on tislelizumab immunotherapy at 18 months of follow-up, and no recurrence or distant metastases were observed (Figure 2G). The treatment flowchart is shown in Figure 3.




Figure 2 | (A) The intestinal substitute is derived from the ileum. (B) Intestinal sections isolated with their mesenteric branch. The continuity of the small intestine is restored. (C) Each ring is then incised along its longitudinal axis; the incisions of the most proximal and distal segments are not at the antimesenteric border but close to the mesenteric attachments. (D) Intestinal strips joined end to end. (E) The tissue plate tubularized around a single “J” stent to form the neoureter. (F) The postoperative pathology was invasive high-grade urothelial carcinoma. (G) CTU revealed that the neoureter was in good shape and that there was no hydronephrosis in the right renal pelvis.






Figure 3 | Treatment Timeline.





Discussion

We describe a patient who initially presented with recurrence of urothelial carcinoma in the ureter after radical cystectomy and left radical nephroureterectomy. He was started on neoadjuvant immunotherapy with tislelizumab and had a partial pathologic response within the tumor. Tislelizumab was well-tolerated and resulted in vast improvement in performance status, which permitted consolidative surgical therapy with curative intent. As one type of ICIs, tislelizumab has been used to treat urothelial carcinoma. In our case, after three courses, tislelizumab shrank the tumor in both extension and diameter, downstaging clinically from cT3 to cT2. To investigate why this patient had such a good response to tislelizumab, RNA sequencing was tested, which suggested high TMB (31.84 Muts/Mb) and DDR gene alterations. High TMB and DDR gene alterations may suggest a good response to ICIs (6). Meanwhile, Min Yuen Teo showed that defects in DDR genes have a significant impact on sensitivity to platinum therapy (8). The POUT trial was a phase 3, open-label, randomized controlled trial, which had shown gemcitabine–platinum combination chemotherapy initiated within 90 days after nephroureterectomy significantly improved disease-free survival in patients with locally advanced UTUC (9).

To our knowledge, this is the first reported case of recurrence of urothelial carcinoma after radical cystectomy and left radical nephroureterectomy treated with neoadjuvant immunotherapy in combination with segmental ureterectomy, which was reconstructed by the Yang–Monti technique. This patient has a past history of MIBC 7 years ago, and has a recurrence of urothelial carcinoma in his right ureter less than 1 year after his treatment of left renal pelvis cancer. Meanwhile, CT showed that the tumor had invaded the fat around the ureter, suggesting a clinical stage cT3, which means that if this patient had a strong desire to preserve his kidney, neoadjuvant therapy was needed. However, the calculated eGFR was 37.157 ml/min/1.73 m2, and considering the high risk of renal failure due to cisplatin, neoadjuvant immunotherapy was worth trying. Fortunately, the tumor had a good response to tislelizumab, which made segmental ureterectomy plus the Yang–Monti technique a better option.

As shown by some investigators, the Yang–Monti technique is effective and has numerous advantages over both intact and tapering ileal ureters. It allows the reconfiguration of short ileal segments into long tubes of small caliber by converting the circular fibers into longitudinal ones (10). An ileal segment can replace approximately threefold length of ureteral defects after reconfiguration, and its diameter is close to that of the ureter. Yang–Monti ileal ureters mimic the function of a native ureter, providing active antegrade propulsion for urinary drainage (11). The possibility of excessive mucus production and metabolic acidosis is almost absent because of the reduction of surface area with secretive and absorptive characteristics (10). A nonconcurrent cohort study, in which Yang–Monti ileal ureter reconstruction was performed in 36 patients between 2001 and 2019, shows that the Yang–Monti ileal ureter is durable and effective in improving kidney function with few complications. It can be safely used in cases of mild/moderate kidney function loss and solitary kidney (12). Thus, because of these excellent results, the Yang–Monti technique gained wider recognition and acceptance.

There are some limitations to this analysis. Primarily, there are currently no approved neoadjuvant systemic treatments for patients with UTUC. Although, in our case, the urothelial carcinoma had a response to neoadjuvant immunotherapy, more cases still need to be explored to determine whether neoadjuvant immunotherapy could improve the OS. Secondly, the follow-up time is only 18 months; thus, we do not know whether the urothelial carcinoma is really curable.



Conclusion

Preoperative immunotherapy with tislelizumab for locally advanced ureteral carcinoma accompanied by solitary kidney resulted in a partial response, which enabled curative intent and segmental resection of ureter. The Yang–Monti technique is an efficient way to correct clinical ureteral defects after segmental ureterectomy.
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In Taiwan, the incidence of upper-tract urothelial carcinomas (UTUCs) is higher than in western countries (20%–31% vs. 5%–10%), as is bilateral disease. The standard management for high-grade UTUC is radical nephroureterectomy with bladder cuff excision and regional lymphadenectomy. The challenges in managing bilateral UTUCs are how to retain renal function and avoid permanent hemodialysis. We present two cases of developed bilateral high-grade renal pelvis urothelial carcinoma, cT3N0M0 stage III, that revealed excellent results in tumor regression after three cycles of half-dose pembrolizumab. One case received unilateral retroperitoneal laparoscopic nephroureterectomy with bladder cuff excision; thereafter, renal function has been good until now, and the remaining right kidney has been free of tumor recurrence in the 3 years of follow-up. The other patient, however, expired from an immune-related adverse event (irAE) 22 days after the third cycle of pembrolizumab, although tumor remission was evident also. Neoadjuvant pembrolizumab alone could be a potential strategy in positive of selected biomarkers for high-grade bilateral UTUC with remaining neglectable nephrotoxicity and may avoid permanent hemodialysis.
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Introduction

In Taiwan, the incidence of upper tract urothelial carcinomas (UTUCs) is higher than in western countries (20%–31% vs. 5%–10%) (1–7); moreover, most UTUCs are presented unilaterally. The incidence of synchronous or metachronous bilateral disease is about 1.6% to 6.0% in western countries but is 13% of the general population in Taiwan (8–12). The challenges in managing bilateral UTUCs are how to retain renal function and avoid permanent hemodialysis. Nowadays, immune checkpoint inhibitors indicating neglectable nephrotoxicity have been one of the alternative approaches used in treating advanced or metastatic bladder urothelial carcinoma (UC), such as in the PURE-01 study (13), although single pembrolizumab neoadjuvant therapy PURE-02 seems to not provide a promising result in biomarker-unselected high-risk localized UTUCs (14).



Case description


Case 1

An 81-year-old woman with a history of hypertension and Alzheimer’s disease had presented with intermittent painless gross hematuria for 1 year. She had not consumed alcohol nor smoked cigarettes, and there was no cancer history in her family. Her computed tomography (CT) of the abdomen revealed a tumor in the bilateral renal pelvis with renal parenchyma invasion (Figure 1A), and the pathology report from retrograde ureterorenoscopy biopsy showed high-grade invasive urothelial carcinoma (UC), while immunohistochemistry analysis revealed a high expression of programmed death-ligand-1 (PD-L1; Dako 22C3 pharmDx assay, Agilent Technologies, Santa Clara, California, USA) with a tumor proportion score of 60% in July 2018. We prescribed 100 mg of pembrolizumab every 3 weeks for three cycles for this locally advanced (cT3N0M0, stage III) bilateral renal pelvis high-grade UC with normal renal function. She did not have any severe adverse events during immunotherapy. Clinical characteristics during immunotherapies are shown in Table 1. Thereafter, her CT urography (CTU) showed a complete response of the right renal pelvis UC but a partial response of the left renal pelvis UC (Figure 1B). Therefore, she received a left retroperitoneal laparoscopic nephroureterectomy with bladder cuff excision in October 2018. The pathology report revealed residual invasive high-grade papillary UC, ypT3Nx.




Figure 1 | CTU of case 1. (A) Baseline: arrows show the UC in the bilateral renal pelvis with parenchyma invasion. (B) After three cycles: arrowheads show a residual tumor in the left upper calyx. (C) CTU revealed no recurrence after five cycles. (D) Showing a suspected lesion at the right middle ureter in URS with dysplasia in the pathology report. (E) CTU revealed no recurrence in the latest follow-up (January 2021).




Table 1 | Clinical characteristics of case 1.



We continued administering an additional two cycles of pembrolizumab 5 weeks after the operation, with an interval of 3 weeks because of ypT3N0M0. CTU was followed up 5 weeks after the last immunotherapy, which revealed negative local recurrence (Figure 1C). Right ureterorenoscopy (URS) showed a suspected lesion in the middle ureter with a pathology report indicating dysplasia in January 2019 (Figure 1D). Surveillance by CT images, urine cytology, and cystoscopy every 6 months was suggested, and all negative results of recurrence, including the previous suspicious dysplasia site, were reported even in the latest CTU in January 2021 (Figure 1E).

The patient was followed up in the outpatient department for 3 years. Her last creatinine level measurement was 1.12 mg/dl in January 2021 as she was lost to follow-up at the urological clinic due to the progression of dementia, although the neurological department had no mention of hematuria in their follow-up.



Case 2

A 68-year-old woman with a history of type II diabetes and chronic kidney disease was found to have elevated creatinine from 2.3 to 4.86 mg/dl and microscopic hematuria for several months. She did not consume alcohol or smoke cigarettes, and there was no cancer history in her family. Her noncontrast CT of the abdomen revealed a tumor in the bilateral renal pelvis with renal parenchymal invasion and a right ureteral tumor (Figure 2A). URS showed a polypoid tumor with intraluminal occlusion in the right ureter and an infiltrative tumor in the left. The pathology report of the biopsy revealed high-grade UC, and the immunohistochemistry analysis showed expression of PD-L1 (Dako 22C3 pharmDx assay) with a Combined Positive Score (CPS) of 10 in October 2019. We dispensed three cycles of 100 mg of pembrolizumab every 3 weeks for locally advanced bilateral renal pelvis and right ureteral high-grade UC, cT3N0M0 stage III. Clinical characteristics during these immunotherapies are shown in Table 2. CT of the abdomen showed regression of bilateral renal pelvis tumors thereafter (Figure 2B).




Figure 2 | CTU of case 2. (A) Baseline: arrows show the UC in the bilateral renal pelvis with parenchyma invasion. (B) After three cycles: shows remission of bilateral tumors.




Table 2 | Clinical characteristics of case 2.



However, she visited the emergency department (ED) 22 days after the third cycle because of low abdominal pain for 2 days accompanied by decreased urine output and dysuria without fever, chills, tachypnea, hematuria, or diarrhea. She was found to have acute decompensated hepatitis, acute pancreatitis, and acute-on-chronic kidney disease. We prescribed methylprednisolone due to grade 3 immune-related adverse event (irAE) being highly suspected. Unfortunately, her condition deteriorated quickly; she developed sinus bradycardia and hypothyroidism within 29 days and eventually expired.




Discussion

UTUCs are rare in western countries and make up only 5%–10% (1, 2). By contrast, a much higher incidence of 20%–31% of UTUCs in Taiwan has been reported, especially within arsenic-related endemic areas of Blackfoot disease in southern Taiwan (3, 4). The annual incidence rate has been estimated at 1.2–4.7 cases per 100,000 person-years globally (5, 6) as compared to 3.14–3.41 per 100,000 person-years in Taiwan (7). Most UTUCs are presented unilaterally, with the incidence of the synchronous or metachronous bilateral disease being about 1.6% to 6.0% in western countries (8–11). In Taiwan, however, Huang et al. have demonstrated a 13% incidence rate of synchronous or metachronous bilateral UTUCs (12).

The standard management for high-grade UTUC is radical nephroureterectomy with bladder cuff excision and regional lymphadenectomy (5). Our report of unilateral pT3N0M0 UTUC revealed postoperative adjuvant chemotherapy offers a 5-year-recurrence-free survival rate of 74.4% versus 54.4% in nonadjuvant chemotherapy (15). However, for our patients, bilateral radical nephroureterectomy will result in life-long hemodialysis. The alternative approach for such cases is neoadjuvant chemotherapy. A meta-analysis demonstrated that the pathologic complete response rate (pCR, ypT0N0M0) was 11% and the pathologic partial response rate (pPR, ≤ypT1N0M0) was 43% (16). Additionally, a phase II trial of neoadjuvant chemotherapy of accelerated methotrexate, vinblastine, doxorubicin, and cisplatin for high-grade UTUC demonstrated a pCR of 14% and 62% in pPR with a final pathologic stage of ≤ ypT1. Also, the grade 3–4 toxicity rate was 23% in the aMVAC arm (17). However, neoadjuvant chemotherapy was administrated to select patients who had adequate renal function and good ECOG performance but whose renal function would decline following nephroureterectomy and might thereafter preclude adjuvant chemotherapy.

Nowadays, an immune checkpoint inhibitor is one of the alternative approaches in advanced or metastatic bladder urothelial carcinoma for first-line systemic therapy in selective patients or second-line therapy. Numerous studies have investigated the efficacy and safety of immune checkpoint inhibitors (ICI) compared to chemotherapy; for example, Bellmunt et al. demonstrated longer median overall survival (OS, 10.3 vs. 7.4 months; p = 0.002) and fewer grade 3–5 treatment-related adverse events (AE) in pembrolizumab-treated patients compared to chemotherapy (15.0% vs. 49.4%) in recurring or progressing UC after platinum-based chemotherapy (18). Furthermore, a phase III KEYNOTE-361 trial that included 65 patients (21%) with UTUC in a pembrolizumab group analyzing first-line pembrolizumab compared to chemotherapy alone resulted in similar OS (14.3 vs. 15.6 months) as well as high PD-L1 expression by a CPS of at least 10 (16.1 vs. 15.2 months) in locally advanced or metastatic cisplatin-ineligible urothelial carcinoma (19).

Moreover, an open-label, single-arm, phase II PURE-01 study investigated the use of neoadjuvant pembrolizumab in muscle-invasive bladder carcinoma resulted in complete pathological remission (ypT0) in 42% of patients and downstaging (<ypT2) in 54% after receiving three cycles of 200 mg pembrolizumab before radical cystectomy, and also revealed better response rate in patients with PD-L1 CPS ≥10% and was safely administrated (13).

ICI has already changed our clinical approach in advanced or metastatic bladder UC. However, there is limited evidence of kidney sparing approaches in high-grade UTUC, probably because of rare incidence in western countries, with bilateral high-grade not even being mentioned. Since the experience in PURE-01 is promising and possesses lesser adverse events than chemotherapy, we expected the same rationale would be matched to avoid hemodialysis in bilateral UTUC patients.

We prescribed half-dosage (100 mg) pembrolizumab because the patients’ weights were 43 and 45 kg only. In our experience of these two cases that developed bilateral high-grade renal pelvis UC, both had an excellent result in tumor regression after three cycles, even at a half-dosage (100 mg) of pembrolizumab compared to the recommended dose. One patient had the right kidney preserved with complete remission and received a left nephroureterectomy with bladder cuff excision for the partially responding tumor and has avoided lifelong hemodialysis without recurrence in 3 years of follow-up until now. Accordingly, a patient with bilateral UTUC with positive selected biomarkers might benefit from neoadjuvant pembrolizumab as the only strategy to avoid lifelong hemodialysis.

Unfortunately, the other case expired from severe irAE even though having a great response to pembrolizumab; accordingly, there remains a risk of 15%–17% grade 3–5 treatment-related adverse events with pembrolizumab (18, 19). For patient safety, the main problem is early recognition and differential diagnosis followed by proper treatments. We suggest clinicians follow the laboratory studies regularly and develop an awareness of the diversity of presentations of irAE. Different specialists should pay more attention to early diagnosis and effective treatment in case these patients would visit the ED first. The three cycles of half-doses of neoadjuvant pembrolizumab when combined with an additional two booster cycles might offer promising results in bilateral UTUC with positive biomarker-selected patients expecting not to have lifelong hemodialysis.



Conclusion

According to the existing evidence of ICI in treating advanced or metastatic UC and our experiences, neoadjuvant pembrolizumab alone could be a potential strategy in PD-L1 expression high-grade bilateral UTUC with remaining neglectable nephrotoxicity, is easy to use, and, in particular, could avoid lifelong hemodialysis. Additionally, there is no consensus on the booster of immunotherapy after radical procedures, although, in our limited experience, two booster cycles of pembrolizumab appeared to suffice in our patients. More prospective clinical trials and validations are needed to build up standard management and biomarkers for UTUC to offer more benefits in bilateral disease, solitary kidney, or chronic kidney disease. After familiarity with irAE of immunotherapy in different specialties is established, the benefits of immunotherapy will outweigh the disadvantages. Immunotherapy is a two-sided knife for PD-L1-selected bilateral UTUC patients.



Patient perspective

Her family is glad that the patient is alive and has avoided hemodialysis until now in the first case. However, in the second case, her daughter understood that avoidance of hemodialysis was her mother’s wish, and although we had great oncology outcomes, awful adverse events happened despite us doing our best. Both patient families feel that if this treatment could ensure freedom from hemodialysis, they would like to choose such an innovative treatment strategy.
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Primary seminal vesicle tumors are extremely rare. Several rare pathological types of primary seminal vesicle tumors have been reported, such as adenocarcinoma, but there is no report on adenofibroma. We report the first case of adenofibroma arising from the seminal vesicle. A 50-year-old man, with no history or clinical evidence of any other tumors, accidentally found a pelvic mass during an ultrasound examination. As the mass grew, the patient developed mild constipation, without genitourinary or other symptoms. All laboratory examinations were normal. MRI of the pelvis revealed a mixed density, measuring 11.7×9.9×8.2cm, well circumscribed mass. The rectum, bladder, prostate and lymph nodes were normal. We successfully performed the open surgery and removed the mass. Histopathological results confirmed that the mass was a primary seminal vesicle adenofibroma. In literature, we found that for biphasic differentiated tumors, it is easy to reduce the accuracy of pathological diagnosis because of insufficient puncture. Therefore, preoperative puncture biopsy for seminal vesicle tumors should be investigated further.
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Introduction

Male pelvic tumors include bladder tumors, prostate tumors, intestinal tumors, and primary malignant lymphoma among others (1). Seminal vesicle tumors are extremely rare in pelvic tumors. The current clinical case reports of seminal vesicle tumors mainly involve secondary tumors from adjacent organs (such as prostate, bladder, rectum or lymphoma), and the common clinical symptoms include urinary tract obstruction, hematospermia, and other non-specific symptoms. Primary seminal vesicle tumors have been rarely reported.

Adenofibroma is common in mammary glands and genital system (uterus, fallopian tubes and ovary) of women, and occasionally in other sites such as the lungs (2, 3) and biliary tract (4). Among men, a few cases have been reported in the testis (5–7), adenofibroma originating from seminal vesicle is an unprecedented report. We report a case of primary seminal vesicle adenofibroma and reviewed the related literature.



Case presentation

A 50-year-old man with no history or clinical evidence of any other tumors accidentally found a pelvic mass (4.3×5.0×5.2cm) during an ultrasound examination five years ago. The patient had no clinical symptoms or signs. He chose conservative treatment and regular evaluation of the mass via abdominal ultrasound. Eight months ago, the patient was admitted to our hospital because of progressive growth of the pelvic mass. As the mass grew, the patient developed mild constipation, but no genitourinary or other symptoms. Laboratory examinations, including serum tumor markers and free/total prostate specific antigen (PSA) levels were normal. Magnetic resonance imaging (MRI) of the pelvis revealed a mixed density, measuring 11.7 ×9.9×8.2cm, well circumscribed mass (Figure 1A). The rectum, bladder, prostate and lymph nodes were normal. Based on findings from imaging examinations, a primary seminal vesicle or gastrointestinal stromal tumor were suspected.




Figure 1 | (A) Magnetic resonance imaging (MRI) of the pelvis revealed a mixed density, measuring 11.7×9.9×8.2cm, well circumscribed mass. (B) The gross specimen exhibited a white-gray, cauliflower-like appearance, uneven with calcification, well encapsulated, measuring 12.5 × 9.5 × 7.0cm.



The patient was subjected to puncture biopsy of the pelvic mass, and the lesion turned out to be mesenchymal tumor arising from the seminal vesicle. Immunohistochemistry showed:CK (glandular epithelium+), CR(-), β-catenin(-), SMA(partial+), CD 34(+), CD117(-), S100(-), Ki67(about 1%+), which did not support gastrointestinal stromal tumor. A definite diagnosis is recommended after complete resection of the tumor. Given the possibility of malignant lesions and other compression symptoms caused by tumor growth, the patient decided to accept complete tumor resection. Laparoscopic exploration revealed a clear boundary between the tumor and surrounding tissues. However, the root of the mass could not be exposed because the mass was so large and took up the whole pelvic cavity. Therefore, we performed open surgery on the patient and successfully removed the mass. The gross specimen exhibited a white-gray, cauliflower-like appearance, uneven with calcification, well encapsulated, measuring 12.5×9.5×7.0cm (Figure 1B). No neoplastic invasion of the surrounding tissue was observed and no nodal involvement was found. Microscopically, tumor histology revealed fibrous components (mostly) and epithelial components, without atypia. Immunohistochemical results were:CK (+), Vim (+), GATA3 (+), PAX -8(+), CD34 (vessel+), bcl- 2(+), SMA (-), ER (mesenchyme+), PR (mesenchyme+), ki67(+, about 1%)(Figure 2). According to gross specimen and histological morphology, it was unanimously diagnosed by pathologists to be an adenofibroma. The patient recovered well after operation. There was no recurrence or metastasis after an 8-month follow-up.




Figure 2 | Microscopically, tumor histology revealed fibrous components (mostly) and epithelial components, without atypia. Immunohistochemical results were:CK (+), Vim (+), GATA3 (+), PAX -8(+), CD34 (vessel+), bcl- 2(+), SMA (-), ER (mesenchy me+), PR (mesenchyme+), ki67(+, about 1%).





Discussion

Primary seminal vesicle tumors are classified as epithelial (adenoma, adenocarcinoma), mesenchymal (leiomyoma, solitary fibrous tumor), mixed epithelial sromal (cystadenoma) and other rare lesions (angiosarcoma, amyloidosis and neuroendocrine carcinoma) (8). Differential diagnosis depends on pathological outcomes. Due to the rarity of primary seminal vesicle tumors, it’s pathological types and clinical practice guidelines have not been well described in textbooks of urology. Some rare pathological types of primary seminal vesicle tumor have been reported, but there are no reports on adenofibroma. We report the first case of primary adenofibroma of the seminal vesicle.

Adenofibroma is a biphasic differentiated tumor. Microscopically, the tumor is a mixed epithelial stromal tumor, mainly composed of benign fibrous components. Although most adenofibromas are benign, there are a few cases of malignant transformation (9). Thus, it is advisable to remove the tumor even if the patient has no symptoms. Long-term patient follow-up after surgery is necessary to identify any recurrence or distant metastasis. Our case provides significant new data for pathological classification of tumors of the seminal vesicle. Pathologists and radiologists should also be aware of this pathological type for differential diagnosis.

Despite its important clinical value, puncture biopsy could not identify the true pathological characteristic features of the tumor in our case. Song et al (10) and Babar (11) also questioned the utility of puncture biopsy in seminal vesicle tumors. Song et al. reported that only 5 of the 12 puncture biopsies were consistent with final pathological diagnosis. And in the study reported by Babar, uncertain biopsy rate of seminal vesicle tumors was as high as 5/17. We considered that for tumors with mesenchymal and epithelial biphasic differentiation, accuracy of pathological diagnosis is significantly reduced because of insufficient puncture. Therefore, preoperative puncture biopsy for seminal vesicle tumors should be investigated further.
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Small cell prostate neuroendocrine carcinoma (SCPC) is a rare and highly aggressive malignant tumor. We present a case of a 52-year-old Iranian man, presenting with complaints of occasional gross hematuria and perineal pain for 6 months. PSA was 0.8 ng/ml. A digital rectal examination found a huge and hard prostate mass. He underwent a transrectal ultrasound-guided (TRUS) biopsy of the prostate. Histopathology showed high-grade small cell neuroendocrine carcinoma. Immunohistochemical markers were positive for synaptophysin with a Ki67 index of almost 100%. However, CD56 and chromogranin A markers were negative. Magnetic resonance imaging (MRI) of the prostate showed a prostate mass with invasion to the rectum, while contrast-enhanced computed tomography of the thorax, abdomen, and pelvis (CT TAP) ruled out metastasis. A multidisciplinary team discussion was carried out, and a decision was made for concurrent chemotherapy and radiation (cisplatin and etoposide for 4 cycles and 70 Gy, 35 fractions). There is a lack of consensus on the management of SCPC. The main modality of management in advanced (stage IV) disease is chemotherapy. It is a highly aggressive tumor with a poor prognosis and is not responsive to hormonal therapy.
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Introduction

Prostate carcinoma is the most common non-cutaneous malignancy, accounting for the second highest cancer-related mortality among men in Western countries (1, 2). According to the Malaysia National Cancer Registry Report from 2012 to 2016, it was the seventh most common cancer among all populations (3.6%) and the third most common cancer among men (7.7%) (3–6). The most common type of prostate carcinoma is adenocarcinoma, and it commonly develops in the glandular region (7). Neuroendocrine cells represent as part of normal prostatic tissue, usually found within periurethral and ductal regions (8, 9). Neuroendocrine prostate carcinoma encompasses a disease spectrum, evolving from prostate adenocarcinoma to small cell carcinoma, either in pure or mixed forms. Primary small cell prostate carcinoma (SCPC) is a very rare entity, which may develop de novo, while a more common form may develop in later stages of adenocarcinoma after receiving hormonal therapy (9–12). We are presenting a rare case of a locally advanced (cT4) pure small cell prostate cancer. It is extremely rare to find a localized advanced disease without distant metastasis due to the aggressiveness of the disease.



Case report

This is a 52-year-old Iranian man, with no known medical illness or family history of malignancy. He was not a carrier of any pathogenic variant. He presented with recurrent gross hematuria and perineal pain for 6 months. He did not have any constitutional or other complaints. A digital rectal examination found a huge and hard prostate mass. The prostate-specific antigen (PSA) was 0.8 ng/ml. He underwent a transrectal ultrasound-guided (TRUS) biopsy of the prostate. Histopathology results showed high-grade small cell neuroendocrine carcinoma. Immunohistochemical markers were positive for synaptophysin with a Ki67 index of almost 100%. CD56 and chromogranin A markers were negative (Figures 1A–D). Contrast-enhanced computed tomography (CT) scan of the abdomen showed an enlarged prostate gland with a lobulated appearance (Figures 2A–C) which was confirmed on multiparametric magnetic resonance imaging (mpMRI). mpMRI of the prostate showed a multilobulated prostatic mass involving all zones, measuring 255 cm³, with invasion to the rectum and bilateral seminal vesicles (Figures 3A–D), while CT thorax–abdomen–pelvis ruled out distant metastasis. A multidisciplinary team discussion was held, and the patient was diagnosed with locally advanced prostate neuroendocrine cancer (cT4) and decided for concurrent chemotherapy (cisplatin and etoposide for 4 cycles) and radiotherapy (70 Gy, 35 fractions). He underwent restaging positron emission tomography (PET-CT) whole-body scan after 3 cycles of etoposide and cisplatin and had shown a smaller-size prostate (measuring 50 cm³) compared to that before chemotherapy with a hypermetabolic lesion at the right base of the prostate without evidence of distant metastasis (Figure 4). The patient had completed 4 cycles of chemotherapy and an ongoing 20 fractions of radiotherapy to date (Figure 5). He also developed right eye blurring of vision and giddiness after the fourth cycle of chemotherapy. A CT brain plain and contrast was done, but there was no focal enhancing lesion. He then underwent a brain MRI scan which showed prominent peri-optic subarachnoid space bilaterally which was consistent with intracranial hypertension without any intracranial lesion. A lumbar puncture, which was unremarkable, was done by a neurology team. The patient was compliant with the therapies, and at the recent follow-up, the patient was well and able to carry out daily activities.




Figure 1 | Microscopic examination of the prostate biopsy. Sheets and nests of malignant small ovoid cells with intervening stroma and rectal mucosa floating in the adjacent area. Tumor cells have minimal cytoplasm, hyperchromatic mildly pleomorphic nuclei with stippled chromatin, nuclear molding with peripheral palisading, brisk mitotic activity, apoptotic cells, and occasional necrosis. No glandular or tubule formation and no obvious vascular invasion. (A) Hematoxylin and eosin staining (H&E), ×40; (B) H&E, ×100; (C) H&E, ×200; (D) H&E ×400.






Figure 2 | (A–C) Contrast-enhanced CT of the abdomen showed an enlarged prostate gland with a lobulated appearance.






Figure 3 | MRI of the prostate. (A) Axial T2-weighted image showing an enlarged prostate gland with a multilobulated appearance involving all zones, predominantly the peripheral zone, measuring 7.3 × 7.4 × 9.1 cm (volume: 255 cm3). (B) Post-contrast coronal T1-weighted fat saturation demonstrates peripheral enhancement extending to the capsule of the prostate. (C, D) Post-contrast axial T1-weighted fat saturation exhibiting involvement of the bilateral seminal vesicles and invasion of the rectum.






Figure 4 | (A, B) PET-CT whole-body scan showed an enlarged prostate, measuring 3.5 × 5.6 × 5.1 cm, with an ill-defined hypermetabolic lesion at the right side base of the prostate.






Figure 5 | Table showing the management timeline.





Discussion

Primary SCPC is an extremely rare form of extrapulmonary neuroendocrine carcinoma, consisting of approximately 0.5% to 1% of all prostate carcinomas. It was first described by Wenk et al. in 1977. It shows an aggressive clinical course and has a poor prognosis. Most of the patients (75%) are diagnosed in advanced stages and are usually unresectable. The median survival is about 2 years. The common sites of metastasis are the lungs, urinary bladder, liver, and bone (7, 13). The Prostate Cancer Foundation proposed a classification for prostate carcinoma with neuroendocrine differentiation, consisting of usual prostate adenocarcinoma with neuroendocrine differentiation, adenocarcinoma with Paneth cell neuroendocrine differentiation, carcinoid tumor, small cell carcinoma, large cell carcinoma, and mixed types [7, 9].

Patients usually presented with complaints related to an enlarged prostate, such as lower urinary tract symptoms (LUTS), most commonly a change in the stream of urination (14, 15). The gold standard of diagnosis is through biopsy. The histology may show a high nuclear/cytoplasmic ratio, nuclear molding, increased mitotic figures, and necrosis. Immunohistochemical markers are the mainstay in diagnosing. The most common markers are chromogranin A, CD56, synaptophysin, and neuron-specific enolase, with synaptophysin being the most sensitive and chromogranin A being the most specific marker. Elevated expression levels of chromogranin A are associated with higher disease burden and poorer prognosis of prostatic carcinoma. Neuroendocrine tumors lack the expression of androgen receptors and do not secrete PSA. Serum PSA does not correlate with disease burden (8, 12, 16, 17).

There are current studies on non-invasive investigations in diagnosing prostatic neuroendocrine tumors. Many serum biomarkers such as antibodies to chromogranin A, synaptophysin, neuron-specific enolase, and CD56 are being used as screening tools for prognostic purposes (17). According to Grigore et al., serum chromogranin A is the most reliable serum marker (8).

Imaging techniques such as PET/CT and metabolic MRI are being proposed as alternatives to prostatic biopsy in diagnosing neuroendocrine tumors. CT typically plays a minimal role in the detection of SCPC and is not recommended for diagnosis. The only role of CT is to show an irregularly enlarged prostate and for nodal staging. CT plays a primary role in metastatic staging for detection and restaging of bone and lung metastases in these cases (18).

While mpMRI is now considered the technique of choice for initial and local (T) tumor staging, PET/CT and PET/MRI have shown great value in distant extraprostatic (N and M) staging. mpMRI can also differentiate prostatic carcinoid from the usual prostatic adenocarcinoma based on the considerably larger size and mild hyperintensity of the tumor on T2W images (18). Recently, biopsy guided by the fusion of MRI and transrectal ultrasound images (called MRI-TRUS fusion biopsy) is increasingly used where MRI findings are used as a reference for US-guided biopsy, allowing for increased accuracy and precision which is frequently done in our center and in this patient as well (18).

Somatostatin receptor (SSR) analogs labeled with positron emitter gallium-68 (68Ga) have been developed for PET imaging such as DOTATE which has offered a much higher sensitivity in diagnosing a neuroendocrine tumor as compared to planar and single-photon emission computed tomography (SPECT) imaging. ¹77Lu-DOTATE is also being used as a therapeutic agent in neuroendocrine tumors (19, 20). However, these agents are still not widely available in our country.

There is a lack of consensus on the therapy for neuroendocrine tumors, unlike adenocarcinoma in which the therapy is mainly androgen deprivation therapy. For localized disease, prostatectomy can be considered after neoadjuvant chemotherapy (12). However, most cases are presented in advanced stages in which chemotherapy is the main mode of therapy and is related to the treatment of small cell carcinoma of the lung, mainly using platinum-based regimens. Cisplatin is commonly used (7) and it can be used as a single agent or in combination with etoposide or docetaxel as recommended by the National Comprehensive Cancer Network (NCCN) (2, 7, 11). Carboplatin is an alternative single agent used, and concurrent therapy with radiation is commonly used as well. The overall survival is 9 to 13 months. Half of the patients with prostatic neuroendocrine tumors have mixed type, partly adenocarcinoma, and hormonal therapy is also being used in those cases. Neuroendocrine tumors can develop as recurrent tumors in patients receiving hormonal therapy for prostatic adenocarcinoma. The other types of neuroendocrine tumors are large cell carcinoma and carcinoid tumor, which are extremely rare.

Recent studies propose prostate neuroendocrine tumor arising from a “tumor cell autonomous” phase, in which the tumor is enriched with androgen-negative cells. The main characteristic is the loss or mutation of tumor-suppressor genes like RB and p53, leading to genetic instability and, thus, affecting cell cycle genes, especially in M-phase transition, including aurora kinase A (AURKA) and proline kinase 1 (PLK1). According to Beltran et al., MYCN amplification in tumor cells leads to a neuroendocrine property, contributing to a better understanding of the molecular basis of neuroendocrine tumors, and targeted therapy, for example, using AURKA inhibitors such as danusertib, has been proposed in clinical trials (21).

The current challenge being faced is the lack of a definite study demarcating the difference between metastasis from a distant site such as the lungs or a local site like the bladder and primary neuroendocrine carcinoma.



Conclusion

In conclusion, we present a case of a locally advanced small cell prostate neuroendocrine carcinoma with rectum invasion without distant metastasis. It is extremely rare to diagnose a case of a locally advanced disease without distant metastasis due to the aggressive nature of the disease. Neuroendocrine prostate cancer should be suspected when there is a low PSA level with a prostate mass on examination. It is diagnosed through clinical and radiological examination with final confirmation from the histopathology result. TRUS biopsy, multiparametric MRI, and MRI-TRUS fusion biopsy have increasing roles in imaging assessment and disease management.

It is important to involve multidisciplinary teams in the management of the disease; however, there is still a lack of consensus on management due to the rarity of the disease. The main modality of management in advanced disease (stage IV) is chemotherapy, which is based on small cell lung carcinoma therapy. It is highly aggressive with a poor prognosis and is not responsive to hormonal therapy. To date, targeted therapy, for example, AURKA inhibitors such as danusertib, has been proposed in clinical trials.



Limitation

Neuroendocrine prostate cancer, especially pure small cell prostate cancer, is a rare disease. The recent literature available mainly includes case reports and case series. The current challenge being faced is the lack of prospective studies, and standard treatments are based on therapy of small cell lung cancer.
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Case report: Immune-mediated meibomian gland dysfunction following pembrolizumab therapy for advanced urothelial carcinoma
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Ocular immune-related adverse events are a relatively rare complication of immune checkpoint inhibitors. Common ocular toxicities range from dry eyes to inflammatory uveitis and ocular myasthenia gravis. Here, we present the case of a 55-year-old woman with recurrent urothelial carcinoma of the ureter after initially being managed with neoadjuvant cisplatin-based chemotherapy and surgical resection. She was treated with pembrolizumab which was complicated by immune-mediated pneumonitis after the eighth cycle, which was managed with a prolonged steroid course. The patient also developed red eyes along with recurrent styes. Eye examination revealed decreased tear breakup time, expression of thick and turbid meibum, and meibomian gland atrophy on infrared meibography. The patient was diagnosed with suspected immune-mediated meibomian gland dysfunction (MGD) as a result of pembrolizumab, a previously unreported complication of immunotherapy. The goal of MGD therapy is to stabilize the tear film and minimize evaporation with lipid-based lubricants and other conservative treatments.
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Introduction

Recent cancer treatments have been dramatically transformed with the development of immunotherapy. Immune checkpoint inhibitors (ICIs) are monoclonal antibodies targeting regulatory proteins involved in T cell activation such as PD-1, PD-L1, and CTLA-4 thereby enhancing cytolytic activity against cancer cells. Despite positive responses with immunotherapy, ICIs are associated with a variety of immune-related adverse events (irAEs) that involve multiple organ systems including lung, gastrointestinal, skin, and endocrine system. Ocular and ophthalmic irAEs are exceptionally rare, occurring in approximately 1% of patients (1). In an analysis of the Food and Drug Administration’s (FDA) adverse events database, nivolumab was associated with the most number of ocular irAEs and accounted for over a half of cases (2). Combination of anti-CTLA-4 and anti-PD-1 antibodies was also associated with a higher proportion of ocular irAEs compared to monotherapy (3).

Most ocular irAEs can be classified based on the anatomic compartment affected (Figure 1). Common ocular irAEs that have been reported are dry eyes (1-24% among reported ocular irAEs), inflammatory uveitis (1-15% among reported ocular irAEs), and ocular myasthenia gravis (n = 19 cases reported) (1, 2). Other reported ocular irAEs include blepharitis, episcleritis, and iritis (all reported in < 1% of patients receiving anti-CTLA-4 antibody therapy) as well as keratitis (n = 3 cases documented) (1, 4–6). Patients may commonly present with symptoms such as dry eyes, blurry vision, eyelid swelling, and conjunctivitis (7, 8). Immune-mediated uveitis can present with photophobia, visual changes, eye pain, and floaters (1). Evaluation by an ophthalmologist should be completed when any ocular symptoms develop. In most cases, mild ocular irAEs can be simply managed with conservative therapies such as artificial lubricants (8). For grade 1 uveitis and episcleritis, defined as mild eye symptoms, ICI therapy can be continued in conjunction with supportive care (9). Higher grades of uveitis such as posterior or pan-uveitis (grade 3) or 20/200 visual acuity (grade 4) are managed by holding ICI therapy and initiating ophthalmic or systemic steroids (9). Similarly, grade 2 to 4 episcleritis (characterized by degree of visual acuity) can also be managed with holding immunotherapy and using steroids (9).




Figure 1 | Anatomic organization of reported ocular immune-mediated adverse events. The meibomian gland is labeled for reference. Figure was generated using BioRender.com.



Meibomian gland dysfunction (MGD) is a common cause of dry eyes that occurs due to ductal gland obstruction and has been previously reported in patients receiving systemic chemotherapy (10). However, MGD has not been reported in patients receiving checkpoint inhibitor immunotherapy. Here, we report a unique case of suspected immune-mediated meibomian gland dysfunction in a patient who received pembrolizumab therapy for recurrent urothelial carcinoma.



Case presentation

A 55-year-old woman with no significant medical history initially presented with several months of right-sided flank pain. A computed tomography (CT) of the abdomen and pelvis revealed severe right-sided hydroureteronephrosis and right cortical atrophy of the right kidney. A CT urogram demonstrated a soft tissue mass involving the distal right ureter near the ureterovesical junction as well as enlarged right external iliac lymph nodes. She underwent cystoscopy which identified tumor arising from the right ureteral orifice. A transurethral resection of bladder tumor (TURBT) was performed which revealed invasive high-grade, poorly differentiated papillary urothelial carcinoma that extended into the lamina propria but did not invade into the muscularis propria. A biopsy of the right external iliac lymph node was positive for malignancy. The patient was thus initially diagnosed with stage IIIA disease (pT1N1M0) and started on neoadjuvant dose dense methotrexate, vinblastine, doxorubicin, and cisplatin (ddMVAC). She eventually underwent a radical nephroureterectomy, partial cystectomy, and pelvic lymph node dissection. At the time of surgery, she was found to have microscopic foci of malignancy with negative surgical margins and negative lymph nodes in the nine total lymph nodes examined. Adjuvant therapy was not indicated given the pathologic findings of pTaN0Mx, and the patient proceeded with surveillance.

Four months after surgery, she was found to have a new 3.1 cm right inguinal lymph node and 1.3 cm anterior aortocaval lymph node on re-staging CT imaging. Biopsy of the right inguinal lymph node was positive for recurrent urothelial carcinoma. There was concern for platinum resistance given her prior neoadjuvant ddMVAC therapy. The patient was therefore started on intravenous pembrolizumab 200 mg every 3 weeks instead of a cisplatin-based regimen. Re-staging CT imaging after approximately three months of pembrolizumab indicated decreasing size of the inguinal and pelvic lymph nodes. After five months of pembrolizumab (eight cycles), repeat imaging indicated no evidence of disease. However, CT chest imaging at this time revealed interval development of bilateral ground glass opacities in the lungs. At this time, the patient did not report any respiratory symptoms such as shortness of breath, dyspnea on exertion, or cough. However, pembrolizumab was held given the concern for immune-mediated pneumonitis. She eventually developed acute-onset shortness of breath and fever for which she presented to the hospital where she was found to have progressive bilateral ground glass opacities involving all of the lobes. Infectious workup including Pneumocystis jirovecii was negative. She was then started on a prolonged steroid taper for grade 3 immune-mediated pneumonitis. One month after starting steroids, she had improvement in respiratory symptoms. An interval CT chest at this time demonstrated improvement in the bilateral opacities. The patient completed her steroids over two months with complete resolution of her pulmonary symptoms.

Approximately 4 weeks later (3 months after her last dose of pembrolizumab), she developed several recurrent episodes of red eyes, styes, and eyelid tenderness involving both eyes. She had pre-existing myopia and age-related presbyopia but did not have any changes in visual acuity. The patient did not have any blurry vision or ocular pain. Given that her symptoms persisted despite conservative measures, she was evaluated by an optometrist. Visual acuity examination was stable. Tear breakup time (TBUT) was low suggesting tear film instability. The patient was also noted to have thin tear meniscus in both eyes. Digital expression of the meibomian glands revealed thick, turbid meibum. Infrared meibography revealed bilateral grade 2 meibomian gland atrophy (Figure 2). Taken together, she was diagnosed with meibomian gland dysfunction (MGD). Management was started with warm compresses, lid massages, oil-based eye drops, as well as dietary omega-3 fatty acid supplementation. With these measures, the patient had significant improvement in her eye symptoms. Pembrolizumab was not continued after eight cycles given that her interval staging scans did not show any evidence of cancer or recurrence and since she had experienced severe pulmonary toxicity. At a follow-up two years after completing pembrolizumab, the patient was doing well clinically without evidence of cancer on repeat imaging. She continued to have mild eye symptoms and persistent meibomian gland atrophy on meibography. However, her symptoms were well-managed with continued MGD therapies.




Figure 2 | Infrared meibography showing atrophy and truncation (arrow) of the meibomian glands of the left (A) and right (B) eyes characteristics of MGD.





Discussion

Meibomian gland dysfunction (MGD), a common cause of dry eyes, is characterized by the International Workshop on MGD (IWMGD) as having “terminal duct obstruction and/or qualitative/quantitative changes in the glandular secretion.” (11) Located in the tarsal plates of the eyelids, meibomian glands function to produce and excrete lipids and proteins into the eye’s tear film which stabilizes and reduces evaporation of the tear film (11, 12). Several risk factors for the development of MGD have been identified. MGD has been associated with Asian populations, advanced age, contact lens use, Demodex folliculorum mite infestation, and medications such as anti-androgen agents and systemic 13-cis-retinoid acid (11, 13). MGD can also occur due to underlying eye conditions such as ocular rosacea (14). Administration of chemotherapy agents such as 5-fluorouracil and docetaxel has been observed to cause disruption in lacrimal drainage and MGD due to inflammation and ductal obstruction of the meibomian gland (10). Patients with head and neck cancer (not involving the orbit) who received radiation therapy were observed to have a higher rate of meibomian gland loss compared to healthy, age-matched control patients (15). MGD has also been reported in patients receiving cetuximab for colorectal cancer and bortezomib for multiple myeloma (16, 17). In another recent case report, MGD was observed in a patient with breast cancer who received HER-2-directed therapy (both trastuzumab and pertuzumab) and anastrozole (18).

The primary mechanism of MGD involves hyperkeratinization of the meibomian gland which leads to gland obstruction, reduced lipid-rich meibum output, and ultimately a tear film that is unstable and more prone to evaporation causing dry eyes (11, 19). While the etiology of the keratinization process in MGD is not fully understood, reactive oxygen species and overexpression of heat shock protein HSP90-alpha and peroxiredoxins appear to be involved (19). MGD may also be mediated by pro-inflammatory mechanisms. Increased lymphocyte density in conjunctival tissue and high proportion of CD4+ and CD8+ cells have been observed in patients with MGD (20). Analysis from tear samples of patients with MGD who were treated with intense pulse light revealed significant reduction in IL-17A and IL-6, suggesting that these cytokines may be involved inflammatory processes leading to MGD (21). MGD has also been observed in patients with Sjogren syndrome (primary and secondary) as well as in patients with ocular graft-versus-host disease following allogeneic bone marrow transplantation, highlighting the potential underlying immune-mediated mechanisms in MGD (22, 23).

In this case report, we presented a rare presentation of suspected checkpoint inhibitor toxicity: immune-mediated MGD from pembrolizumab. MGD can present with dry eyes, redness, pruritis, eye lid swelling, and other symptoms of eye irritation (11, 24). The diagnosis of MGD involves a series of examinations including tear meniscus height measurement, tear breakup time, Schirmer test, and additional tests such as corneal staining, meibomian gland expression, and meibography (11, 24). Meibomian gland expressing turbid or thick secretions is characteristic of MGD (24). Presence of atrophic meibomian glands on meibography is also a distinct finding in MGD (11). The etiology of our patient’s MGD was thought to be possibly immune-mediated due to pembrolizumab. As with other ocular irAEs, tissue biopsy was not required in this case to establish the diagnosis of immune-mediated MGD as the diagnosis was made clinically based on the timing of symptoms in relation to immunotherapy administration. Ocular irAEs can appear within weeks to months after initiating immunotherapy (1). Our patient completed eight cycles of pembrolizumab over a 5-month period, which was discontinued due to grade 3 immune-mediated pneumonitis. Her presenting ocular symptoms of eye redness developed approximately 3 months after stopping pembrolizumab. Most patients with MGD can be entirely asymptomatic (25). It is possible that our patient had asymptomatic MGD earlier on while receiving immunotherapy which clinically manifested a short period later.

To our knowledge, we present the first reported case of suspected immune-mediated meibomian gland dysfunction following immunotherapy. Brouwer et al. previously described the case of a 68-year-old man with metastatic melanoma who reported symptoms of dry eyes after four months of treatment with ipilimumab and nivolumab (26). The patient also developed grade 3 and 4 irAEs for which immunotherapy was discontinued. However, he continued to have persistent ocular symptoms 3 months after discontinuation of therapy and despite the use of artificial tears and systemic steroids that were originally prescribed for immune-mediated adrenal insufficiency. The patient was eventually seen by ophthalmology where he was found to have immune-mediated ocular rosacea that was treated with topical steroids and topical tetracycline antibiotics which improved his symptoms. His eye exam also noted meibomian gland congestion that was likely secondary to the ocular rosacea and resolved after three months of ocular rosacea treatment. In contrast, our patient had persistent meibomian gland atrophy with impaired function. Furthermore, our patient’s MGD was more likely due to immunotherapy given temporal relationship with immunotherapy and not secondary to an underlying ocular condition. MGD has also been reported in patients who received systemic therapy as previously mentioned. Thus, additional factors with our patient such as her previous neoadjuvant ddMVAC therapy and the non-specific nature of her underlying malignancy could have also contributed to the development of MGD. Awareness of MGD as a potential association with immunotherapy may lead to additional reports which would further establish the possibility of MGD as an irAE.

Treatment of MGD depends on the severity of symptoms. The IWMGD has proposed a staging system to classify MGD severity based on the degree of abnormal meibomian gland expression and quality of meibum, severity of symptoms, and amount of corneal staining (27). For mild cases of MGD, treatment includes eyelid warming, optimizing ambient humidity, lifestyle modifications, increased dietary omega-3 fatty acid intake, and lipid-based eye drops (27, 28). Oral tetracyclines and ophthalmic anti-inflammatories can be used in moderate to severe cases (27). Lipid-based eye drops can improve symptoms by promoting tear film stability and minimizing tear evaporation (28). Omega fatty acid supplementation is thought to enhance the lipid-rich contents of the meibum (28). Newly developed therapies for MGD such as thermal LipiFlow and intense pulsed light are also available (29). MGD is defined as a chronic condition, and permanent meibomian gland atrophy and posterior lid margin scarring can occur in severe cases (11, 29). It is possible that our patient’s MGD occurred despite systemic corticosteroid use for the preceding immune-mediated pneumonitis episode due to irreversible keratinization of the meibomian gland ducts.



Conclusion

MGD is a potentially rare ocular immune-related adverse event from immune checkpoint inhibitor therapy. Patients can present with dry eyes, redness, and other symptoms of eye irritation similar to other ocular irAEs. The diagnosis of MGD can be supported with abnormal meibomian expression of viscous and turbid fluid as well as presence of atrophic meibomian glands on infrared meibography. Management strategies for MGD are aimed at stabilizing the tear film and minimizing evaporation with conservative therapies including eyelid warming, lipid-based eye drops, and omega fatty acid supplementation.
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Urachal signet ring cell carcinoma is a kind of rare but aggressive tumor, and a few cases have been reported previously. A 49-year-old male patient with primary complaints of increased frequency of urination, urodynia, and hematuria was diagnosed to have primary urachal signet ring cell carcinoma by our department. Multiple metastases were found in the sigmoid colon, terminal ileum, mesentery, and peritoneum during the operation, and palliative surgery involving partial cystectomy with en bloc resection of the urachus was then performed. A chemotherapy regimen of fluorouracil combined with cisplatin was made for this case. In addition, this patient also received anlotinib for targeted therapy. So far, this patient has done well on regular follow-up for 6 months and is in stable condition. We reported this additional urachal signet ring cell carcinoma case and conducted a literature review to strengthen our cognition of this disease.
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Introduction

Urachal carcinoma is a kind of rare but aggressive tumor, which is reported with an incidence of one case per million per year and accounts for <1% of bladder-associated malignancy (1). Adenocarcinoma is the most common urachal carcinoma (>90%), and about 20%–40% of bladder adenocarcinoma is of urachal origin (2). Signet ring cell carcinoma is a subtype of urachal adenocarcinoma and only accounts for 7% (3). A few cases regarding urachal signet ring cell carcinoma have been reported (4–13). In the current study, one additional case in a 49-year-old male patient was reported, and a literature review was conducted to strengthen the cognition of urachal carcinoma.



Case presentation

A 49-year-old male patient was admitted to our department due to increased frequency of urination, urodynia, and hematuria for about 11 months. Ultrasonography identified a solid mass with the size of 3.7 cm × 2.6 cm in the anterior wall of the bladder. Computed tomography of the abdomen further showed that the bladder was irregularly thickened. A tumor with the size of 4.0 cm × 2.7 cm × 4.0 cm and progressive annular enhancement was observed in the anterior wall, which extended superiorly up to just below the umbilicus (Figure 1). Cystoscopy identified a cauliflower-like tumor with the size of 4 cm × 4 cm and a broad base on the top wall of the bladder. Diagnostic resection was then performed, and histological analysis revealed that there was bladder adenocarcinoma (predominantly consisting of signet ring cell type) in the excised mass. Immunohistochemistry showed that villin, CK20, CDX-2, and Ki-67 were positively stained in the tumor, while P40, P63, and CK7 were negatively stained. No gastrointestinal tumor was found by gastroscopy, colonoscopy, or gastrointestinal barium.




Figure 1 | Computed tomography of the current urachal signet ring cell carcinoma case. (A, B) A tumor with the size of 4.0 cm × 2.7 cm × 4.0 cm and progressive annular enhancement was observed in the anterior wall of the bladder. The mass in the trigone of the bladder was confirmed to be a blood clot via cystoscopy. (C) The tumor extended superiorly up to just below the umbilicus.



Radical cystectomy was prepared for this patient according to the above findings. During the surgical exploration, a urachal mass extending from the umbilicus to the dome of the urinary bladder was found. Unfortunately, multiple metastases were seen in the sigmoid colon, terminal ileum, mesentery, and peritoneum, so palliative surgery including partial cystectomy and urachal mass cystectomy was conducted for this patient. Postoperative pathology showed that the tumor consisted of poorly to moderately differentiated adenocarcinoma, including signet ring cell carcinoma and mucinous adenocarcinoma (Figure 2). The carcinoma invaded the subserosal fibrous connective tissue and some area had broken through the serosa. The immunohistochemical results were as follows: CKpan (+), villin (+), CK20 (+), CDX-2 (+), β-catenin (+), SATB (+), cdh17 (+), CK7 (−), GATA-3 (−), CK5/6 (−), P40 (−), P63 (−), PAP (−), PSA (−), CK7 (−), and Ki-67 (+). In addition, the periodic acid–Schiff stain and mucin carmine staining were both positive in the carcinoma tissue. Postoperative PET-CT identified several metastases in the peritoneum and omentum. The clinical stage for this patient was finally referred to as IVb according to the Sheldon staging system.




Figure 2 | Representative immunohistochemical results of the current urachal signet ring cell carcinoma case.



Chemotherapy was conducted for this patient after surgery. A chemotherapy regimen (repeated every 21 days) involving fluorouracil (100 mg/m2, civ 96 h, days 1–4) combined with cisplatin (75 mg/m2, ivgtt, days 1–3) was made for this patient. In addition, the patient also received oral anlotinib (10 mg/day on days 1–14 of a 21-day cycle) for targeted therapy. So far, this patient has received 4 cycles of pharmaceutical therapy and is now doing well on regular follow-up. The treatment timeline for this patient is summarized in Figure 3.




Figure 3 | Treatment timeline of the current urachal signet ring cell carcinoma case.



Tumor biomarkers, including carcinoembryonic antigen (CEA), alpha-fetoprotein (AFP), carbohydrate antigen 72-4 (CA72-4), carbohydrate antigen 19-9 (CA19-9), and carbohydrate antigen 125 (CA125), were detected for this case. CEA was 1.2 ng/ml (normal: 0–5), AFP was 1.9 μg/L (normal: <7), CA72-4 was 11.3 U/ml (normal: 0–6.9), CA19-9 was 9.3 U/ml (normal: 0–39), and CA125 was 145 U/ml (normal: 0–35) in the first month after surgery. In the most recent follow-up, CEA was 1.3 ng/ml, AFP was 2.6 μg/L, CA72-4 was 12.8 U/mL, CA19-9 was 10.3 U/mL, and CA125 decreased to 22.2 U/ml.



Discussion

The urachus is a lumen structure connecting the allantois and the bladder during embryonic development. After the third trimester, it obliterates to a 5–10-cm fibromuscular canal within the Retzius space and stretches from the bladder roof to the umbilicus (1). When the urachus obliterates incompletely, it may form a urachal fistula, urachal cyst, and urachal bladder diverticulum (14, 15). Actually, a microscopic residue of the urachus is found in 32% of adults even without the above malformations (16). The urachus can be histologically divided into three layers. The inner layer mainly consisted of the urothelium, while 30% is columnar epithelium or goblet cell (16). The middle layer is submucosal connective tissue and the outer is smooth muscle. Despite the common presence of urothelium in urachal residues, adenocarcinoma is the most common urachal carcinoma (>90%). Glandular metaplasia of the urachal urothelium is postulated to participate in the oncogenesis of urachal adenocarcinoma (17). Another theory suspects that urachal adenocarcinomas may arise from displaced cloacal epithelium (18).

Urachal carcinoma mainly affects patients aged 20–90 years and shows a male predilection (2). The most common symptom of urachal carcinoma is hematuria (2). Other symptoms, such as mucinuria, abdominal pain, urodynia, and dysuria, have also been reported (2, 19). The diagnostic criteria suggested by Gopalan et al. (17) are frequently used for primary urachal tumors, and the clinical classification can be assessed according to the Sheldon, Mayo, and TNM staging systems (20–22). It should be indicated that metastases from other sites (especially the gastrointestinal tract) must be ruled out before a primary urachal carcinoma can be diagnosed. In addition, it is also important to differentiate urachal adenocarcinoma from non-urachal adenocarcinoma of the bladder because they require different treatment strategies. Generally, urachal adenocarcinoma locates in the dome/anterior wall of the bladder and lacks widespread cystitis cystica/glandularis beyond the dome/anterior wall (20). In contrast, primary bladder adenocarcinoma often locates in the lateral/bottom wall of the bladder and presents with cystitis cystica/glandularis.

Partial cystectomy with en bloc resection of the urachus is now the primary surgical option for localized urachal cancer. Whether lymphadenectomy should be conducted remains controversial because lymph node positivity was found in only 17% of cases and lymphadenectomy contributes little to improvement in survival (2, 23). About 21% of urachal carcinoma patients have distant metastasis at first presentation (2). For patients with metastasis, systemic treatment is suggested. There is currently no standard chemotherapy regimen for urachal adenocarcinoma, but the chemotherapy regimens for bladder cancer and colorectal cancer can be referred. It is reported that the combination of 5-fluorouracil (5-FU) with cisplatin provides more benefit than 5-FU or cisplatin alone in metastatic urachal carcinoma (2). In addition, Goss et al. reported that one patient with urachal cancer had a transient 55% decrease in tumor size after receiving 800 mg/day of gefitinib, indicating that an epidermal growth factor receptor (EGFR) inhibitor seems to be an alternative choice for metastatic urachal carcinoma (24). In the current study, the combination of 5-FU with cisplatin and anlotinib is made for the patient and the condition keeps stable after surgery.

The reported median overall survival (OS) time from the diagnosis of urachal cancer in all stages ranges from 42.9 to 67 months, and the estimated 5-year OS rate is about 50% (2, 23). Sheldon stage >IIIB, Mayo stage >II, the presence of lymph node metastases or distant metastases, and tumor-positive surgical margins have been identified as independent parameters of poor prognosis (2). Although it is unknown whether there are differences in behavior among different urachal adenocarcinoma subtypes, urachal signet ring cell carcinoma often presents with high grade, high stage, and poor prognosis, which may be explained by its more diffuse infiltrative growth (3). We summarized the clinical information of previously reported urachal signet ring cell carcinoma cases in Table 1. As we can see, most patients are men (>80%) and all of them are diagnosed at a late stage (Sheldon ≥III). The OS time after surgery ranges from 6 to 72 months, and the 5-year OS rate is only about 22%. In the current study, no significant radiographic (assessed by CT and magnetic resonance imaging) or biochemical (CEA, AFP, CA72-4, CA19-9, and CA125) progression was observed in the patient during 6 months after surgery. Chemotherapy and regular follow-up will be continually conducted for this patient.


Table 1 | Overview of previous case reports regarding primary urachal signet ring cell carcinoma.





Conclusion

Urachal signet ring cell carcinoma is a kind of rare but aggressive tumor, which often presents with high grade and high stage. Despite the poorer prognosis, the diagnosis, classification, and treatment strategy of urachal signet ring cell carcinoma are currently in accordance with other urachal carcinomas. The early diagnosis method and standard high-level evidence guiding the treatment are lacking for urachal carcinoma. More significant efforts are needed to increase the cognition of this disease.
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Paratesticular liposarcoma is a sporadic urological tumor. We report the clinical presentation, treatment course, and prognosis of 2 cases of primary paratesticular liposarcoma with different pathological types, with the aim of further understanding the diagnosis and treatment of this rare disease. Case 1 was a 53-years-old male patient who presented with left scrotal enlargement with swelling 3 years ago and was considered to have a testicular malignancy on preoperative CT scan and enhanced MRI. The patient underwent resection of the left scrotal mass and left orchiectomy under general anaesthesia. Histopathological study confirmed the diagnosis of dedifferentiated liposarcoma. At the 4-months follow-up, no local recurrence or distant metastasis was observed. Case 2 is a 42-years-old male patient with a left scrotal mass which was discovered six months ago. Preoperatively, he underwent CT plain and enhanced MRI examinations suggesting an intra-scrotal occupancy. The patient underwent scrotoscopic excision of the left scrotal mass under general anesthesia. Histopathological studies confirmed the diagnosis of highly differentiated liposarcoma. At the 10-months follow-up, no local recurrence or distant metastasis was observed. Preoperative differential diagnosis of paratesticular liposarcoma should be noted with testicular tumor and extra-abdominal hernia. Extensive local excision and, if necessary, concomitant radical testicular resection is the treatment of choice. If the tumor in the scrotum spreads to the inguinal region, surgical removal with the aid of a scrotoscope may be attempted. This procedure avoids the formation of a large incision in the inguinal region compared to traditional open surgery. Patients commonly experience local recurrence and less distant metastases after surgery, so long-term follow-up is recommended.




Keywords: testicular tumor, liposarcoma, paratesticular liposarcoma, dedifferentiated, scrotoscope



Introduction:

Paratesticular liposarcoma (PLS) accounts for approximately 7% of the scrotal tumor. And it is a sporadic urologic tumor. Only about 265 cases have been reported worldwide (1). The 2020 World Health Organization (WHO) classification of soft tissue and bone tumors distinguishes four major liposarcomas (LPS) subtypes in the group of adipocytic tumors: atypical lipomatous tumor/well-differentiated LPS  (ALT/WDLPS), dedifferentiated LPS (DDLPS), myxoid LPS and pleomorphic LPS. 80%~90% of DDLPS are primary, and 10% of cases can occur with secondary dedifferentiation (2). Mostly they locate in the deeper tissues of the retroperitoneum, extremities, and mediastinum and they are rare in the paratesticular region. PLS is more common in WDLPS and DDLPS. We describe the clinical history, treatment, and features of two cases of primary PLS, one is a giant paratesticular DDLPS and the other is a paratesticular WDLPS, with the aim of further understanding the diagnosis and treatment of this rare condition. Patients have provided their written informed consents for the publication of this manuscript and some identifying images or data.



Case presentation:


Case1:


Chief complaints and History of illness:

A 53-years-old male patient was admitted to the hospital with “an enlarged left scrotum with a feeling of swelling for more than 3 years”. The patient was previously healthy, had no smoking history, and did not consume alcohol. There was no history of disease or surgery. There was no specific family history, including cancer.



Physical examination:

The left side of the scrotum was enlarged, hard, without tenderness, with poorly defined borders, measuring about 15 cm×10 cm, and the mass extended to the left inguinal region. The left testis and epididymis could not be palpated. The right testis and epididymis were well developed. The right testicle and epididymis were developed. The transillumination test was negative. (Figure 1A).




Figure 1 | (A) Case 1 physical examination. (B) Gross pathologic examination revealed that the giant tumor was a grayish-white and grayish-yellow mass, measuring 15cm×9cm×9cm, and its capsule was intact. (C) The cut plane of the tumor was grayish white and grayish yellow. (D)Case 2 physical examination. (E) One grayish-red unshaped tissue measuring 9.5cm×5.5cm×4.2cm. (F) The cut plane of the tumor is partially grayish red jelly-like and partially grayish yellow soft in texture.





Laboratory examinations:

AFP 0ng/mL, HCG 0mIU/mL, LDH 171U/L.



Imaging examinations:

CT scan of the urinary tract showed heterogeneous iso- and hypo-mixed tissue mass foci in the scrotum, and the left inguinal canal was dilated, thickened, and slightly blurred around it. (Figure 2A) The pelvic enhancement MRI showed that the left scrotum was enlarged, with a mass-like mixed signal in the range of 12.0x12.5x7.8 cm; most of the foci were iso-signal in T1, patchy long T1 signal, cystic short T1 signal, a high and low mixed signal in T2, some of the cystic foci were stratified, a slightly high signal in DWI, a slightly low signal in ADC, the solid part was obviously enhanced after enhancement, the normal structure of the left testis and epididymis disappeared, the left spermatic cord was thickened, and was obviously enhanced after enhancement. (Figure 2B–H).




Figure 2 | CT: (A): CT shows heterogeneous isometric, low-mixed tissue mass foci in the scrotum. MRI: (B): The left testicle is visible in the T2 coronal position. (C): T2 coronal view shows tumor tissue (D): T2 axial view shows tumor parenchyma, and the testis squeezed to the bottom. (E): T2 axial view shows the testis. (F): T2 axial view shows the mass extending to the inguinal region. (G, H) T1 coronal view shows tumor NMR signal.





Treatment, outcome and follow-up:

The patient underwent resection of the left scrotal mass and left orchiectomy. Intraoperatively, the left testicle was completely encapsulated by a mass that could not be separated. The mass extended to the left inguinal region and encircled the spermatic cord tissue. The inguinal canal was opened, the mass in the inguinal canal was removed, the spermatic cord was ligated, and the mass on the left side of the scrotum and the left testis were removed entirely. He was discharged after 5 d of surgery and recovered well, and there was no sign of recurrence 5 months after surgery.



Pathological examination:


Gross view

The swelling was greyish grey-yellow tissue, size 15×9×9 cm with greyish grey-yellow tough texture on the cut surface, with mucus sensation, visible areas of haemorrhage, necrosis, and cystic degeneration (Figures 1B, C).



Microscopic examination

The mass consisted of many spindle cell sarcoma components and a small number of highly differentiated liposarcoma components, with indistinct demarcation and excessive between the two in some areas. The tumor cells in the area of spindle cell sarcoma were sparse and dense; some of them showed sclerotic myofibrosarcoma-like arrangement, scattered deeply stained mononuclear or multinucleated tumor cells, a prominent proliferation of interstitial collagen fibers or mucus-like changes, a large number of lymphocyte infiltration and lymphoid follicle formation; in some areas, the tumor cells were abundant, with apparent heterogeneity, visible rhabdomyosarcoma-like differentiation, nuclear division like 4~5/10 HPF, and focal pigment phagocyte aggregation(Figure 3A).




Figure 3 | (A) DDLPS micrographs showed that the tumor cells in the spindle cell sarcoma area were different in density, and some were arranged in a sclerosing myofibrosarcoma-like arrangement. (H & E, ×200) (B) WDLPS micrographs show some atypical lipomatous areas with multinucleated tumor cells and multinucleated rosette-like cells; some are spindle cells and myxoid areas. (H & E, ×200) (C) DDLPS MDM2 FISH: MDM2/CSP12: 8.58 MDM2 mean copy number: 20.60.





Immunophenotype

CDK4 (partial +) (Figure 4A), Ki-67 (proliferation index about 25%) (Figure 4B), Desmin (2+) (Figure 4C), S-100 lipid component (+) (Figure 5A), MyoD1 (–), Myogenin (-), CD34 (-), CK (-), SOX10(-).




Figure 4 | Immunohistochemical staining of DDLPS, ×100 (A): CDK4 (partial +), (B): Ki-67 (proliferation index about 25%), (C): Desmin (2+), Immunohistochemical staining of WDLPS, ×100 (D): CDK4 (-) (E): KI 67 (30% +) (F): Desmin (+).






Figure 5 | Immunohistochemical staining of DDLPS, ×100 (A): S-100 lipid component Immunohistochemical staining of WDLPS, ×100 (B): CD34 (+) (C): P16 (+).





FISH

MDM2 gene amplification (MDM2/CSP12 ratio:8.58) (Figure 3C).




Pathological diagnosis:

DDLPS




Case 2:


Chief complaints and history of illness:

A 42-years-old male patient was admitted to the hospital with “a left scrotal swelling found for more than six months”. The patient was previously healthy, did not smoke or drink alcohol, and reported no relevant family history.



Physical examination:

A hard mass of about 7 cm was palpable in the left scrotum. The testis, epididymis, and the mass were indistinctly demarcated and extended upward to the inguinal region without tenderness.



Laboratory examinations:

AFP 2.5ng/mL, HCG 0mIU/mL, LDH 165U/L



Imaging examinations:

CT scan shows a mixed, slightly dense shadow in the left scrotum. The enhanced pelvis MRI showed a mass-like mixed signal in the left scrotum. The ultrasound showed an 8.9×5.0×3.1cm hyperechoic area in the left scrotum, with the upper edge reaching the inguinal region and uneven internal echogenicity.



Treatment, outcome, and follow-up:

Scrotoscopic excision of the left scrotal mass was performed 6 days after admission (Figure 6). Subserosal pneumoperitoneum needle puncture of the left scrotum was performed to connect the pneumoperitoneum with a pressure of 12 mmHg and create a subserosal scrotal cavity. Trocar was punctured at the base of the left side of the scrotum, on the right side of the midline near the root of the penis, and on the left side near the skin. The ultrasonic scalper was used to free the mass from the surrounding sarcolemma and the spermatic cord within the cavity. The mass was seen to be located above the left testis, surrounded by the spermatic cord, with the upper border reaching near the external ring opening. The mass was excised intact, and the spermatic cord was protected. There was no postoperative fever, testicular epididymitis, scrotal hematoma, wound infection, or apparent subcutaneous emphysema, or other complications. He was discharged after 4 days of surgery with good recovery and no sign of recurrence 10 months after surgery.




Figure 6 | Excision of the scrotal mass with the aid of scrotoscope.





Pathological examination:

Gross view: A grey-red incomplete open tissue, 9.5×5.5×4.2 cm, surface envelope intact, two nodules seen in section, 3.3-6.5 cm in diameter, part of the area grey-red jelly-like, part of grey-yellow soft texture (Figures 1E, F).

Microscopic examination: Adipogenic tumor. Some of them showed atypical lipoma-like areas with obvious cellular heterogeneity, abundant cells, multinucleated tumor cells, and multinucleated wreath-like cells: the other part consisted of spindle cells and the mucus-like regions: scattered mononuclear or multinucleated heterogeneous cells, abundant blood vessels, and scattered branching vascular network were seen. Focal ossification might be seen.

Immunohistochemical results: P16 (+) (Figure 5C), s100 (individual +), SOX10 (-), CDK4 (-) (Figure 4D), KI 67 (30% +) (Figure 4E), CD34 (+) (Figure 5B), Desmin (+) (Figure 4F), CK (-), MyoD1 (-), Myogenin (-).

FISH: Positive MDM2 amplification.



Pathological diagnosis:

WDLPS





Discussion:

The incidence group of PLS is predominantly middle-aged and elderly. Most liposarcoma is located in the pelvic and posterior peritoneal soft tissue spaces, occurring more rarely in the paratesticular region, accounting for 12% of all liposarcomas. PLS may arise de novo from the adipose tissue around the spermatic cord or by malignant transformation of a pre-existing lipoma. It usually presents as a painless, slow-growing inguinal or scrotal soft tissue mass that can grow for a long time without apparent symptoms in the early stages because of the relatively large space for growth. In later stages, pain and accompanying swelling due to soft tissue pulling and compression symptoms appear so that dedifferentiation is primarily present at the time of diagnosis. Moreover, because of its extremely complex anatomical relationship, it is often misdiagnosed as inguinal hernia, lipoma, syringomyelia, sperm cavity, hematoma cavity, epididymitis orchitis, or testicular tumor (3). WDLPS and DDLPS are the most common pathological types of PLS (4). WDLPS has a low metastatic potential and grows slowly, usually with only local recurrence. Some degree of dedifferentiation or transdifferentiation can transform a WDLPS case into a DDLPS with stronger local aggressiveness, local recurrence, potential metastasis, and worse prognosis (1, 5).

CT and enhancement scans are the preferred method for diagnosing PLS. WDLPS tend to have clear margins, a striated or lobular contour, and a predominant fat attenuation with no visible calcification. Internal nodular septations of soft tissue attenuation that demonstrate mild to moderate enhancement help distinguish them from benign lipomas (6). Since DDLPS consists mainly of dedifferentiated components, CT tends to show nonlipomatous high-density masses within, adjacent to, or containing fat masses, similar to the density of skeletal muscle on the flat scan, with necrotic and cystic areas and thick and thin uneven striated separation within the lesion, and significant enhancement and tissue heterogeneity on enhanced scans (7). The CT presentation of this case is consistent with the literature. MRI has higher soft tissue resolution and can be used as a complementary examination to CT to differentiate tumor anatomical relationships and tissue invasion possibilities. Among them, the dedifferentiated component showed equal or slightly low signal in T1WI and mixed high or moderate high signal in the lipid-suppressed phase of T2WI (8). PET/CT helped to identify high-grade liposarcoma, and the sensitivity of diagnosing DDLPS was 83.3%, and the specificity was 83.3% when the SUVmax intercept value was 4 (9).

The differential diagnosis between WDLPS and DDLPS relies mainly on postoperative pathological examination. Histologically, DDLPS is characterized by the coexistence of non-lipogenic sarcomatous areas with highly differentiated areas rich in adipocytes. Multiplex loops or giant rod chromosomes, which consist of amplified fragments of 12q13-15 containing many cancer-related genes associated with tumorigenesis, can be found in DDLPS (10). The most widely studied of these was MDM2, amplified in nearly 100% of patients (11). A series of drugs targeting the MDM2 gene, such as Palbociclib, are under active investigation (12). The application of FISH to detect MDM2 gene amplification is the gold standard for the diagnosis of DDLPS.

Surgical resection is the standard of care for liposarcoma. Still, it remains controversial whether resection should be expanded to include uninvolved organs adjacent to the primary tumor to reduce the likelihood of local recurrence. A study of 83 patients with retroperitoneal WDLPS(RP WDLPS) showed that concomitant organ resection was not associated with a survival benefit in RP WDLPS (13). IKOMA N et al. found that organ invasion rarely occurs in patients with recurrent RP WDLPS, so preservation of unaffected organs should be considered (14). Therefore, we believe that for PLS, local wide excision should be performed when the pathology is confirmed by rapid intraoperative freezing, and radical orchiectomy should be performed at the same time if necessary, and adjacent organs should be selectively removed only when clinically suspected invasion. Regular follow-up after surgery to achieve early detection of tumor recurrence.

We performed the first scrotoscopic scrotal mass excision for PLS in case 2. We found preoperatively that the mass in case 2 had grown along the spermatic cord to the inguinal region. A conventional open procedure would have created an incision approximately 10 cm long in the inguinal region. Moreover, the patient was young and had a strong desire for minimally invasive surgery, so we chose to use the scrotoscopic approach for minimally invasive surgical treatment. After making a small incision in the scrotum, we created a pneumoperitoneum by piercing the trocar needle so that the scrotal tract fitted closely to the trocar needle, thus ensuring a gas-tight seal to keep the CO2 inside the scrotum, and we did not find any CO2 severe leakage during the operation. In case of air leakage, we recommend reinforcing the incision with sutures. The external ring of the inguinal canal was not opened during the operation, which did not lead to gas entering the abdominal cavity through the opening of the external ring of the inguinal canal and forming a peritoneal pneuperitoneum. In the past, scrotoscopy was performed by injecting saline into the scrotum to provide visualization, which was prone to postoperative scrotal edema, but our use of CO2 to dilate the scrotum compensated for this defect (15).

There is still clinical controversy regarding the role of adjuvant radiotherapy or chemotherapy for PLS. In a study that included 265 cases of PLS, adjuvant radiation therapy was found to have no statistical impact on recurrence-free survival (1). Although liposarcoma is less likely to develop distant metastases, chemotherapy may still be required to control the disease in inoperable and metastatic PLS (16). Jones et al. found that dedifferentiated liposarcoma had a response rate of only 25% to first-line chemotherapy (17). A study that included 208 patients with liposarcoma found that an overall objective effectiveness rate of 12% when applying anthracycline-containing chemotherapy (18). Takuro Noguchi et al. reported a giant paratesticular liposarcoma with pulmonary metastases that was well controlled after 1 year of gemcitabine combined with doxorubicin chemotherapy (16). Evidence for effective chemotherapy for PLS is limited, but we believe systemic chemotherapy may contribute to the survival of patients with advanced and distant metastases.

In conclusion, PLS is a rare tumor, which should be differentiated from testicular tumor and external abdominal hernia before surgery. Local wide excision and, if necessary, concurrent radical orchiectomy are the preferred treatments. If the tumor in the scrotum spreads to the groin area, surgical resection with the aid of a scrotoscope can be tried. This procedure avoids the formation of a large incision in the inguinal region compared to traditional open surgery. We will collect more cases later to explore this procedure’s indications and verify its superiority. Margin-positive cases should be re-excised to improve recurrence-free survival. Patients have a higher risk of local recurrence after surgery but less distant metastasis, so long-term follow-up is recommended. Chemotherapy and targeted drug therapy can be tried for patients with existing metastases or inoperable.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

JL composed the manuscripts and literature review. JW and HH provided figures and pathology review. HY and LT had the acquisition, analysis or interpretation of clinical data for the work, revising it critically for important intellectual content and agreement to be accountable for all aspects of the work. All authors contributed to the article and approved the submitted version.



Acknowledgments

The authors would like to express their gratitude to the pathologist Hongying Zhao of Beijing Chaoyang Hospital, Capital Medical University, who provided the pathological figures.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



References

1. Kamitani, R, Matsumoto, K, Takeda, T, Mizuno, R, and Oya, M. Optimal treatment strategy for paratesticular liposarcoma: retrospective analysis of 265 reported cases. Int J Clin Oncol (2020) 25(12):2099–106. doi: 10.1007/s10147-020-01753-3

2. Ben Salha, I, Zaidi, S, Noujaim, J, Miah, AB, Fisher, C, Jones, RL, et al. Rare aggressive behavior of MDM2-amplified retroperitoneal dedifferentiated liposarcoma, with brain, lung and subcutaneous metastases. Rare Tumors. (2016) 8(3):6282. doi: 10.4081/rt.2016.6282

3. Vinayagam, K, Hosamath, V, Honnappa, S, and Rau, AR. Paratesticular liposarcoma-masquerading as a testicular tumour. J Clin Diagn Res (2014) 8(2):165–6. doi: 10.7860/JCDR/2014/8147.4045

4. Okano, S, Yamamoto, H, Kono, S, Fujii, H, Shirabe, K, Maehara, Y, et al. Dedifferentiated liposarcoma of the spermatic cord with a hemangioendothelioma-like component: a case report and review of the literature. Pathol Res Pract (2013) 209(9):596–604. doi: 10.1016/j.prp.2013.06.014

5. Henricks, WH, Chu, YC, Goldblum, JR, and Weiss, SW. Dedifferentiated liposarcoma. Am J Surg Pathol (1997) 21(3):271–81. doi: 10.1097/00000478-199703000-00002

6. Munk, PL, Lee, MJ, Janzen, DL, Connell, DG, Logan, PM, Poon, PY, et al. Lipoma and liposarcoma: evaluation using CT and MR imaging. Am J Roentgenol (1997) 169(2):589–94. doi: 10.2214/ajr.169.2.9242783

7. Vijay, A, and Ram, L. Retroperitoneal liposarcoma. Am J Clin Oncol (2015) 38(2):213–9. doi: 10.1097/COC.0b013e31829b5667

8. Zhang, JY, Yu, XD, Song, Y, Zhang, HT, Chen, Y, Ouyang, H, et al. Comparison of imaging and pathologic findings of retroperitoneal dedifferentiated liposarcoma. Zhonghua Zhong Liu Za Zhi. (2019) 41(3):223–8. doi: 10.3760/cma.j.issn.0253-3766.2019.03.013

9. Gahvari, Z, and Parkes, A. Dedifferentiated liposarcoma: Systemic therapy options. Curr Treat Options Oncol (2020) 21(2):15. doi: 10.1007/s11864-020-0705-7

10. Lee, ATJ, Thway, K, Huang, PH, and Jones, RL. Clinical and molecular spectrum of liposarcoma. J Clin Oncol (2018) 36(2):151–9. doi: 10.1200/JCO.2017.74.9598

11. Kim, YJ, Kim, M, Park, HK, Yu, DB, Jung, K, Song, K, et al. Co-Expression of MDM2 and CDK4 in transformed human mesenchymal stem cells causes high-grade sarcoma with a dedifferentiated liposarcoma-like morphology. Lab Invest. (2019) 99(9):1309–20. doi: 10.1038/s41374-019-0263-4

12. Dickson, MA, Schwartz, GK, Keohan, ML, D’Angelo, SP, Gounder, MM, Chi, P, et al. Progression-free survival among patients with well-differentiated or dedifferentiated liposarcoma treated with CDK4 inhibitor palbociclib: A phase 2 clinical trial. JAMA Oncol (2016) 2(7):937. doi: 10.1001/jamaoncol.2016.0264

13. Ikoma, N, Roland, CL, Torres, KE, Chiang, YJ, Wang, WL, Somaiah, N, et al. Concomitant organ resection does not improve outcomes in primary retroperitoneal well-differentiated liposarcoma: A retrospective cohort study at a major sarcoma center. J Surg Oncol (2018) 117(6):1188–94. doi: 10.1002/jso.24951

14. Ikoma, N, Roland, CL, Torres, KE, Chiang, YJ, Wang, WL, Somaiah, N, et al. Salvage surgery for recurrent retroperitoneal well-differentiated liposarcoma: Early reoperation may not provide benefit. Ann Surg Oncol (2018) 25(8):2193–200. doi: 10.1245/s10434-018-6417-6

15. Qin, C, Yang, J, Zhang, R, Yang, Y, Cai, W, Li, T, et al. The application of scrotoscope-assisted minimally invasive excision for epididymal mass: An initial report. Front Surg (2022) 9:804803. doi: 10.3389/fsurg.2022.804803

16. Noguchi, T, Fukushima, T, Hara, H, Sekiguchi, N, Kobayashi, T, Ozawa, T, et al. Giant paratesticular liposarcoma with lung metastases: a case report and review of the literature. J Med Case Rep (2020) 14(1):86. doi: 10.1186/s13256-020-02420-x

17. Jones, RL, Fisher, C, Al-Muderis, O, and Judson, IR. Differential sensitivity of liposarcoma subtypes to chemotherapy. Eur J Cancer. (2005) 41(18):2853–60. doi: 10.1016/j.ejca.2005.07.023

18. Italiano, A, Toulmonde, M, Cioffi, A, Penel, N, Isambert, N, Bompas, E, et al. Advanced well-differentiated/dedifferentiated liposarcomas: role of chemotherapy and survival. Ann Oncol (2012) 23(6):1601–7. doi: 10.1093/annonc/mdr485



Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Li, Wang, Han, Tian and Yin. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.




CASE REPORT

published: 18 October 2022

doi: 10.3389/fonc.2022.969106

[image: image2]


Case report: Significant benefits of tislelizumab combined with anlotinib in first-line treatment of metastatic renal pelvic urothelial carcinoma with sarcomatoid carcinoma differentiation


Shibin Zhu 1, Chenhao Yu 1, Chongwei Wang 2, Guoqing Ding 1* and Sheng Cheng 1*


1 Department of Urology, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine, Hangzhou, China, 2 Department of Pathology, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine, Hangzhou, China




Edited by 

Enrique Gallardo, Hospital de Sabadell, Spain

Reviewed by 

Tsunenori Kondo, Tokyo Women’s Medical University Medical Center East, Japan

Javier Molina-Cerrillo, Ramón y Cajal University Hospital, Spain

*Correspondence 

Guoqing Ding
 3196014@zju.edu.cn 

Sheng Cheng
 chengsheng2005@zju.edu.cn

Specialty section: 
 This article was submitted to Genitourinary Oncology, a section of the journal Frontiers in Oncology


Received: 14 June 2022

Accepted: 30 September 2022

Published: 18 October 2022

Citation:
Zhu S, Yu C, Wang C, Ding G and Cheng S (2022) Case report: Significant benefits of tislelizumab combined with anlotinib in first-line treatment of metastatic renal pelvic urothelial carcinoma with sarcomatoid carcinoma differentiation. Front. Oncol. 12:969106. doi: 10.3389/fonc.2022.969106




Background

Renal pelvic urothelial carcinoma with sarcomatoid carcinoma differentiation is a very dangerous malignant tumor and extremely rare in clinical practice. In general, these tumors with a dismal prognosis, and there is no standard treatment.



Case presentation

In this case, an 81-year-old male patient was diagnosed with right renal pelvic carcinoma. After an open right radical nephroureterectomy, postoperative pathological examination showed infiltrating urothelial carcinoma with sarcomatoid differentiation. Overexpression of programmed death ligand-1 by immunohistochemistry. The carcinoma recurred 4.5 months after surgery. After informed, tislelizumab combined with anlotinib were used as first-line treatment. The patients showed a clinical partial response that lasted for 20 months.



Conclusion

This case demonstrates the efficacy of tislelizumab combined with anlotinib in patients diagnosed with metastatic renal pelvic urothelial carcinoma with sarcomatoid carcinoma differentiation. Moreover, to our knowledge, this is the first application of this treatment.
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Background

Renal pelvic urothelial carcinoma with sarcomatoid carcinoma differentiation is a rare subtype of upper tract urothelial carcinoma (UTUC). As compared with pure urothelial carcinoma, UTUC with sarcomatoid differentiation are usually characterized by poor differentiation, aggressive biological behavior, and poor prognosis. Platinum-based systemic chemotherapy is recommended as first-line standard therapy for metastatic UTUC by European Association of Urology (EAU), European Society for Medical Oncology (ESMO) and National Comprehensive Cancer Network (NCCN) Guidelines (1–3). However, patients of UTUC with sarcomatoid carcinoma differentiation are not susceptible to conventional chemotherapy and have limited therapeutic options (4, 5).

Overexpression of programmed death ligand-1 (PD-L1) has been seen in patients with sarcomatoid carcinoma characteristics in recent studies (6–8), suggesting that treatment with a PD-L1/PD-1 immune checkpoint inhibitor (ICI) could be a potential option for these individuals. Two immune checkpoint inhibitors, pembrolizumab and atezolizumab, have been approved by the United States Food and Drug Administration (FDA) as a first-line treatment option for patients with locally advanced or metastatic urothelial carcinoma (mUC) who are not eligible for any platinum-containing chemotherapy (9, 10). Tislelizumab, a humanized IgG4 monoclonal antibody that targets PD-1 (11, 12), showed promising objective response rate (ORR) and overall survival (OS) in mUC. Noteworthily, around half of patients that enrolled in this study were UTUC (13). In 2020, it was approved for treatment of mUC in China. Tyrosine kinase inhibitors (TKIs) have also shown promising efficacy in multiple malignancies, and several TKI agents targeting fibroblast growth factor receptors in UC are currently being studied, with promising findings from early phase clinical trials (14). Anlotinib is a newly invented oral small molecule TKI that inhibits tumor angiogenesis and cell proliferation (15, 16). It was approved by the National Medical Products Administration (NMPA) to treat advanced non-small cell lung cancer, small cell lung cancer, soft tissue sarcoma, and thyroid cancer. However, no studies on immunotherapy or molecularly targeted pharmacological therapy for UTUC with sarcomatoid features have been published.

Here, we presented a case of recurrent renal pelvic UC with sarcomatoid carcinoma differentiation receiving tislelizumab plus anlotinib as first-line treatment. This patient achieved a clinical partial response (PR) and had a progression-free survival (PFS) up to 20 months.



Case presentation

An 81-year-old male patient was admitted to the hospital with right-side back pain on February 4, 2020. The abdominal enhanced computed tomography (CT) showed a 3.5 cm × 2.5 cm right renal pelvic upper mass lesion with uneven enhancement (Figure 1A). In urine cytology examination, nuclear atypical cells were found. The preliminary diagnosis was right renal pelvic carcinoma. The patient had undergone an open radical resection of right colon cancer nine years earlier and had a history of hypertension and taking oral calcium channel blocker (CCB) antihypertensive medication of amlodipine to control blood pressure. He had no autoimmune diseases and no long-term use of hormone drugs. One week later, an open right radical nephroureterectomy (RNU) was performed. The postoperative pathological diagnosis was infiltrating UC with sarcomatoid carcinoma differentiation (Figure 2). The tumor lesion size was 3.2 cm × 2.7 cm; the margin was negative; the presence of embolus in lymph vessels was detected. Immunohistochemistry (IHC) revealed positive expression of EMA, CK7, CK14, GATA-3, VM, and high PD-L1 expression (>90% of tumor cells, >1% of immune cells). Next generation sequencing (NGS) of 808-gene panel showed multiple gene mutation, including PIK3CA, KRAS, NBN, NCOR1, ARID1A, SMARCA4, PREX2, and ZFHX3. The tumor mutation burden was 12.73 mut/Mb, and the microsatellite state was microsatellite stable (MSS).




Figure 1 | Abdominal enhanced computed tomography scans demonstrating the right posterior peritoneal tumor lesion. (A) at diagnosis in February 2020; (B) at disease relapse 4.5 months after RNU; (C) the tumor lesion was enlarged following 2 weeks of first dose of tislelizumab treatment in July 2020; (D) liquefaction and cystic changes were observed within the tumor lesion following 6 weeks of tislelizumab combined with anlotinib treatment in August 2020; (E–G) continuous shrinkage of the tumor lesion following tislelizumab combined with anlotinib treatment in October 2020, January 2021, and May 2021, respectively; (H) disease progression following 20 months of tislelizumab combined with anlotinib treatment in February 2022.






Figure 2 | Histopathologic diagnosis: urothelial carcinoma of the right renal pelvic with sarcomatoid carcinoma differentiation. Conventional invasive high-grade urothelial carcinoma components (arrows) and sarcomatoid components (dotted circle).



Four and a half months after surgery, the patient felt back pain on the right side, accompanied by fatigue and poor appetite. Abdominal enhanced CT revealed renal pelvic carcinoma recurrence and invasion of the posterior peritoneum and inferior vena cava (Figure 1B). The ECOG score was 2 and the estimated glomerular filtration rate (eGFR) was 40.3 mL/min/1.73 m2. In addition, he strongly refused chemotherapy and wished to receive a therapy with favorable tolerability. Therefore, ICI (tislelizumab 200 mg, q3w) was administered after adequate informed consent on July 7, 2020. Two weeks later, the reexamination CT revealed a significant increase in the primary lesion’s tumor size (Figure 1C). However, the patient reported symptomatic relief from back pain and fatigue. We performed multidisciplinary-team (MDT) discussions and presumed that this patient may experience pseudoprogression but the possibility of disease progression was unneglected. Based on comprehensive consideration of the refractory sarcomatoid carcinoma differentiation and potential risk of disease progression, multi-targeting TKI (anlotinib 8 mg, qd, 2 weeks on/1 week off) treatment was added on ICI treatment after informed consent again on July 25, 2020. By the sixth week, CT scan showed significant liquefaction and cystic changes within the tumor lesion (Figure 1D), the patient reported continuous relief of clinical symptoms, indicating a response to ICI/TKI (tislelizumab plus anlotinib) combination therapy. Thus, he continued to receive this combined treatment. The multiple abdomen enhanced CT examinations showed a continuous shrinkage of the right posterior peritoneal tumor lesion, and the clinical response evaluation was PR (Figures 1E–G). The disease remained stable until February 27, 2022. In this follow-up, CT scan revealed an enlargement of the right posterior peritoneal lesion which was diagnosed as progressive disease (PD) (Figure 1H). No serious side effect was observed during this combined treatment and the calculated progression-free survival (PFS) was up to 20 months. Then, the patient received the best supportive care and died after developing hypercalcemia, lung infection, and respiratory failure on April 20, 2022. The treatment flowchart is shown in Figure 3.




Figure 3 | Treatment timeline.





Discussion

UTUC is a rare type of tumors originated from renal calyces, renal pelvis, and ureter malignancies and accounts for 5%–7% of all kidney tumors or 5%–10% of all urothelial tumors (17). Due to the generic nature of UTUC’s clinical symptoms, missed diagnoses and misdiagnoses are prevalent, and patients are typically diagnosed at a late stage of the disease. As a result, overall prognosis of these patients is dismal. The 5-year specific survival for pT2/pT3 patients is < 50% and < 10% for pT4 patients (18). RNU is the standard of care treatment for high-risk nonmetastatic UTUC. For over three decades, platinum-based chemotherapy has been the standard first-line treatment for metastatic illness with an OS benefit of approximately 9–15 months (19). The available regimens, including MVAC (methotrexate, vinblastine, doxorubicin, and cisplatin) and GC (gemcitabine, cisplatin), show similar efficacy, although GC has a slightly better toxicity profile (20, 21).

UTUC is a disease of older patients, and many patients already have impaired renal function at the time of diagnosis (eGFR >60 in approximately 35% of patients and eGFR >45 in approximately 70% of patients), limiting their eligibility for platinum-based chemotherapy. RNU decreases the rate of eligibility for platinum-based chemotherapy to approximately 15% and 50% with a threshold of eGFR >60 and >45, respectively (22). Loss of renal function decreases eligibility for systemic chemotherapy and results in poor survival, so other effective treatment with good tolerance is essential. Immunotherapy as a new promising therapy is recommended in advanced UC by EAU/ESMO/NCCN Guidelines. Pembrolizumab and atezolizumab were approved for first-line therapy in platinum-ineligible patients by FDA based on two clinical trials. Keynote-052 is a phase 2 clinical trial that investigated the efficacy and safety of first-line pembrolizumab in cisplatin-ineligible mUC patients, including 69 (19%) UTUC patients. Approximately 24% of all patients achieved a complete response (CR) or PR, and the duration of response (DOR) was up to 33.4 months, the 4-year rate of OS was 19% (23). IMvigor210 is a multicenter, single-arm, phase 2 clinical trial that involved 119 cisplatin-ineligible patients, including 33 (28%) untreated UTUC cases. With 70.8 months of median follow-up, the observed median OS was 16.3 months and ORR was 23.5%; the higher ORR was almost 40% in patients with UTUC subgroups, and the DOR was 59.1 months in all patients (24). Therefore, first-line ICI therapy has demonstrated promising clinical efficacy in platinum-ineligible patients. In our case, the patient showed poor renal function and refused chemotherapy. After informed consent, he was administered with tislelizumab and achieved a significant and prolonged response.

UTUC with sarcomatoid carcinoma differentiation is a rare aggressive malignancy that accounts for around 7% of the histological variation of renal pelvis and ureteral malignant tumors. There are only a few examples reported in the literature (25). Sarcomatoid carcinoma has a heterogeneous, biphasic histopathologic appearance, displaying a mixture of epithelial and mesenchymal differentiation markers. It is also aggressive cancer with a terrible prognosis, as only a few individuals surviving for more than two years (26, 27). Presence of sarcomatoid histology was independently associated with shorter disease-specific survival (DSS) in comparison with conventional UC (DSS: 16 months vs. 82 months) (28). Due to the rarity of this variety, current evidence on suggested therapy and oncologic outcomes in patients with sarcomatoid features is limited, with case reports/series and retrospective cohorts providing most of the information. Intriguingly, recent research has found that PD-L1 was highly expressed in patients with sarcomatoid features, accounting for approximately 69% of pulmonary sarcomatoid carcinoma (PSC) (29) and 50% of renal sarcomatoid carcinoma (30). This observation suggested that tumor with sarcomatoid features might be sensitive to immunotherapy. In a recent case report, a PSC patient with PD-L1 overexpression achieved PR after administration of PD-1 inhibitor toripalimab, and immunotherapy combined with local radiation induced second response after progression (31). Another study showed that a PR was observed in a patient with advanced PSC and PD-L1 overexpression after the PD-1 inhibitor tislelizumab monotherapy (32).

Immunotherapy combined with TKI has also shown a promising therapeutic efficacy in tumor with sarcomatoid features. Advanced or metastasized renal cell carcinoma (mRCC) with sarcomatoid feature has a poor prognosis and is not sensitive to TKI therapy. A retrospective meta-analysis of several trials of first-line treatment with TKI in combination with ICI therapy (CheckMate 214, Keynote-426, JAVELIN Renal 101, etc.) (33) demonstrated in the sarcomatoid feature subgroup that as compared with TKI alone, superior efficacy and survival outcomes were observed in TKI/ICI combination group with ORR rates of 50–60% and a median OS of over 20 months. According to the historical data, mRCC patients with sarcomatoid feature tumors rarely survive over 12 months. The findings implied that ICI/TKI combination therapy has a clinically relevant effect on mRCC with sarcomatoid characteristics. Whether UTUC patients with sarcomatoid features can benefit from ICI monotherapy or ICI/TKI combinational therapy has not yet been reported. In our case, the patient had renal pelvic carcinoma with sarcomatoid carcinoma differentiation with high PD-L1 expression (> 90% of tumor cells, > 1% of immune cells). He achieved favorable outcome from tislelizumab plus anlotinib, and first-line PFS of 20 months was much longer than that of previous reports.

In addition to being highly effective, immunotherapy produces response patterns that differ from those seen with cytotoxic chemotherapy (34). Patients who received immunotherapy may experience a delayed response, such as temporary tumor enlargement preceded by shrinkage, stable size, or the initial emergence of tumors followed by stability or response (35). Histologically, this phenomenon can be explained as either tumor growth until a sufficient immune response develops or a transient immune cell infiltrates (36, 37). Such a response is usually asymptomatic and appropriately classified as pseudoprogression. However, the concept of pseudoprogression varies across published studies; whereas most researchers defined pseudoprogression as a PR following PD using standard RECIST criteria based on baseline tumoral burden, other authors also regarded tumoral burden stabilization after advancement (38). Interestingly, pseudoprogression may be linked to better long-term results following immunotherapy treatment, but further clinical evaluations are needed (34, 39). Pseudoprogression has become a regular occurrence in clinical practice as the grounds for immunotherapy or immune-combination therapy in cancer have expanded. However, early detection of pseudoprogression during cancer immunotherapy remains difficult, necessitating close clinical monitoring and early radiological re-evaluation. The patient in our case with renal pelvic UC showed enlargement of tumor lesions by first imaging evaluation two weeks from the first dose of tislelizumab treatment without worsening clinical symptoms. After continuing treatment of ICI-based combination therapy, imaging evaluation showed that the size of tumor lesions was significantly reduced, and the clinical response was assessed as PR, which revealed a pseudoprogression phenomenon.



Conclusion

To the best of our knowledge, this is the first report of tislelizumab combined with anlotinib as first-line treatment in a metastatic renal pelvic UC with sarcomatoid carcinoma differentiation. The patient achieved a clinical prolonged PR for up to 20 months after a suspicious pseudoprogression phenomenon. This case indicated that tislelizumab plus anlotinib may be a promising option for these patients. However, more research is needed to understand this rare malignant tumor to optimize current treatments.
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Background

HLRCC-associated RCC (hereditary leiomyomatosis and renal cell cancer-associated renal cell carcinoma) caused by germline mutations of the fumarate hydratase (FH) gene is a rare autosomal dominant genetic renal cancer. At present, there are no reports of bilateral kidneys with HLRCC-associated RCC, let alone safe pregnancy after twice partial nephrectomy for bilateral kidney HLRCC-associated RCC.



Case presentation

We report a 25-year-old woman with bilateral renal tumors detected by ultrasound screening during a routine checkup. CT revealed a soft tissue mass in the parenchyma of the left kidney and a nodular soft tissue mass in the lower pole of the right kidney. She underwent robot-assisted laparoscopic left partial nephrectomy and underwent laparoscopic right partial nephrectomy 3 months after the first surgery. Heterozygous mutation in the FH gene on the patient’s tumor tissue was detected by genetic testing. Combined with the patient’s medical history, microstructure and immunohistochemical staining of tumor tissue, and genetic test results, the pathological reports after two operations concluded HLRCC-associated RCC. Then, she was injected with interferon and nivolumab as a preventative treatment against tumor recurrence. Up to 38 months after surgery, having given birth to a baby, till now there was no tumor progression.



Conclusions

This is a clinically significant case, as it provides a reference for pregnancy in patients undergoing partial nephrectomy for bilateral kidneys with HLRCC-associated RCC and may indicate an effective approach to preventing tumor recurrence by nivolumab in patients with HLRCC-associated RCC.
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Introduction

Hereditary leiomyomatosis and renal cell carcinoma (HLRCC) syndrome, also known as Reed syndrome, is an autosomal dominant genetic syndrome caused by germline mutation of the fumarate hydratase (FH) gene and characterized by early-onset multiple uterine fibroids, cutaneous leiomyomas, and renal cell carcinoma (1, 2). Only a few hundred families around the world have been reported to have the syndrome. However, because the disease is not completely overt, there may be patients with HLRCC syndrome who have not been diagnosed definitely (3). HLRCC-associated RCC (hereditary leiomyomatosis and renal cell cancer-associated renal cell carcinoma), also known as FH-deficient RCC (fumarate hydratase-deficient renal cell carcinoma) caused by the FH gene, is a highly malignant renal cell carcinoma that can rapidly metastasize throughout lymph nodes and systemic organs. The lung is the most common site of metastasis, and the patient usually has a poor prognosis (4). Muller et al. tracked the disease progression of 182 patients with HLRCC from 114 families in France from 2004 to 2016; 19% had a history of renal cell carcinoma, of which 82% had metastasized at the time of diagnosis or within the following 3 years and the median survival of patients with metastatic cancer was 18 months (5). Cases of bilateral kidneys with HLRCC-associated RCC are extremely rare, and there are no reports of pregnancy after partial nephrectomy for bilateral kidneys with HLRCC-associated RCC. Therefore, clinicians are short of clinical experience for women of childbearing age with HLRCC-associated RCC, so that the aim of this article is to provide a reference for pregnancy for women of childbearing age with HLRCC-associated RCC.

We herein report a female patient with bilateral HLRCC-associated RCC. After twice partial nephrectomy, she went through pregnancy and gave birth to her baby safely.



Case report

We report a 25-year-old woman with bilateral renal tumors detected by ultrasound during a routine checkup. She had no lumbago, hematuria, fever, and other symptoms as well as no significant change in body weight. Physical examinations (PE) showed the no positive signs, and skin mucous membrane was normal without any nodule. Color ultrasonography results showed that there was an abnormal echo area (7 mm × 6 mm) in uterine parenchyma, with a clear boundary and a regular shape, mainly with low echo, and without blood flow signal, considering the possibility of uterine leiomyomas. Computerized tomography (CT) results showed a soft tissue mass (36 mm × 37 mm × 37 mm) with calcification, and uneven enhancement was found in the parenchyma of the left kidney, which protruded into the renal capsule and was closed to the spleen and pancreas. A nodular soft tissue (12 mm × 12 mm × 13 mm) was also found in the lower pole of the right kidney, which extended outward the renal capsule and was closed to the intestinal tract; the TNM stage was T3aN0M0 (Figure 1). For the treatment, the patient underwent robot-assisted laparoscopic left partial nephrectomy and 3 months after first surgery underwent laparoscopic partial right nephrectomy. Both operations completely cut the tumor at about 1 cm at the edge of the tumor. The gross of the tumor appeared as moderate hardness, 37 mm of the left kidney tumor and 12 mm of the right kidney tumor, with grayish-white cut surface, and no cancer cells were seen at the tumor margins. Postoperative pathology revealed that the tumor cells were arranged into tubes or sacs with abundant eosinophilic cytoplasm and obvious nucleolus. No obvious mitosis was observed. Intercellular blood vessels were increased, dilated, and congested (Figure 2). Immunohistochemical staining showed the following results: CK7 (+),Vim (+), SDHB (+), CK (–), CD10 (-), AMACR (-), CD117 (-), CAIX (-), P63 (-), Ki67 (<1%), TFE3(-). FH staining of the tumor tissue revealed the loss of FH expression. Pathological results after surgery indicated the following: considering the high possibility of chromophobe renal cell carcinoma, the patient was treated with anti-infection, nutritional support, and bleeding prevention, and the patient was discharged on the 9th postoperative day. In order to confirm the diagnosis and provide the basis for the follow-up treatment, we performed genetic testing on the patient’s tumor tissue and found that the patient carried a heterozygous mutation in the FH gene. Combined with the patient’s medical history, microstructure, and immunohistochemical staining of tumor tissue and genetic test results, the pathological reports of tumor tissue after two operations concluded HLRCC-associated RCC. Then, we performed genetic testing on her parents about FH-c.737delA (p.Gln246ArgfsX10) and found that her father does not have the FH gene mutation and her mother who had a heterozygous mutation in the FH gene did not have any HLRCC-associated diseases. After operation, the patient was injected with interferon 9 × 106 IU per day for 3 months and nivolumab OPDIVD 100 mg/time biweekly for 12 months as a preventative treatment against tumor recurrence, and no side effect was shown. Immunotherapy ended when no recurrence or metastasis of the cancer was detected by CT 1 year after the operation. The red and white cell counts and the renal function index were in the normal range during and after the treatment (Figure 3 and Supplementary Image 1). CT was performed at the third, sixth, and 24th months after the second operation (Figure 4). She was pregnant at the 28th month after the second surgery and gave birth to her child at the 38th month after the second surgery. During pregnancy, she had no clinical manifestations of renal cancers; till now, there was no tumor progression.




Figure 1 | CT before surgery. (A-D): The location and size of the tumor in the left kidney. (E, F): The location and size of the tumor in the right kidney. (A) and (E): Plain scan stage, (B, F): cortical stage, (C, G): parenchymal stage, (D, H): renal pelvis stage. The white arrow indicates the tumors.






Figure 2 | Pathological section (H&E, ×100). (A, B): Hematoxylin–eosin staining showed that the cytoplasm of renal cell carcinoma was eosinophilic and had a tubular and glandular structure.






Figure 3 | Creatinine and uric acid after surgery. (A): Changes of creatinine after surgery. (B): Changes of uric acid after surgery. The levels of creatinine and uric acid after surgery follow-up were in the normal range.






Figure 4 | CT after surgery. (A-D): Third month after surgery, (E-H): 6 months after surgery, (I-L): 24th month after surgery. The margins of the upper left kidney (A, B, E, F, I, J) and lower right kidney (C, D, G, H, K, L) were irregular. The perirenal space of the bilateral kidneys was clear, and the shape and size were normal. There was no obvious enlarged lymph node shadow in the retroperitoneum. (A, E, I): Plain scan stage. (B, F, J): Cortical stage. (C, G, K): parenchymal stage. (D, H, L): Renal pelvis stage. The white arrow indicates status of partial nephrectomy.





Discussion

HLRCC-associated RCC is an autosomal dominant genetic RCC caused by germline mutations of the FH gene which is an enzyme that catalyzes the transformation of fumaric acid into malic acid in the Krebs cycle (6, 7). Mutation of the FH gene leads to the accumulation of fumaric acid which resulted in overexpression of oncogene HIFα, thereby promoting the formation of uterine fibroids, cutaneous leiomyomas, and renal cancers (8, 9). Unlike other types of hereditary renal cell carcinoma, HLRCC-associated RCC is usually unilateral, early-onset, aggressive, and rapidly progressing, and many patients already have metastasis by the time of diagnosis (10, 11).

Immunotherapy has emerged as a new direction of cancer treatment for patients with RCC. Some studies have shown that ICIs (immune checkpoint inhibitors) are a new treatment option of RCC. Several cases of papillary RCC were successfully treated with nivolumab (12, 13). A case report recently showed the achievement of complete response in a patient with HLRCC-associated RCC of ICI combination treatment (nivolumab plus ipilimumab) after 31 weeks (14). In another report, PD-1 has been shown to improve the prognosis of patients with HLRCC (15). Based on the above research, the patient with HLRCC-associated RCC was injected with nivolumab postoperation for prevention of RCC recurrence. However, the adjuvant therapy provided to this patient is not supported by treatment guidelines and is the not standard of care. The adjuvant treatment provided could be toxic with long-term side effects; we think that the efficiency of this treatment strategy needs further investigation in clinic.

Prompt excision of HLRCC-associated kidney tumors is critical for preventing metastasis (16). There are neither reports of pregnancy in patients after partial nephrectomy for HLRCC-associated RCC nor reports of pregnancy in patients after twice partial nephrectomy for bilateral kidneys with HLRCC-associated RCC. This is the first reported case of safe pregnancy in a patient with bilateral HLRCC-associated RCC who underwent two partial nephrectomies. Although the patient had uterine fibroids, she had no related gynecological symptoms and the fertility was not affected. After twice partial nephrectomies and a preventative treatment with interferon and nivolumab, she was pregnant at the 28th month after the second surgery. During pregnancy, she had no clinical manifestations of renal cancers and color ultrasound on the urinary system showed no significant change. According to previous reports, if a patient carries FH gene mutation, early reproduction should be considered because the patient is at high risk of early hysterectomy and infertility (17–19). However, this case provides a reference for pregnancy in patients carrying FH gene mutation, even though she had uterine fibroids and bilateral HLRCC-associated RCC.

When FH gene mutation was tested, a complete family history should be investigated (20). Moreover, doctors must be aware of this rare genetic disorder and recommend that patients and their families undergo gene sequencing to confirm the presence of the FH gene mutation (3). If there is an FH gene mutation, genetic diagnosis should be made to guide fertility and family health supervision which is the key to preventing metastasis of HLRCC-associated RCC.



Conclusion

This is a clinically significant case, as it provides a reference for pregnancy in patients undergoing partial nephrectomy for bilateral kidneys with HLRCC-associated RCC and may indicate an effective approach to prevent tumor recurrence by nivolumab in patients with HLRCC-associated RCC.
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We reported a case of pure laparoscopic radical nephroureterectomy for complicated renal pelvis carcinoma combined with horseshoe kidney (HSK). The aim was to present a case report and review of the literature about renal pelvis carcinoma combined with HSK. The case report includes a history of patient data. The pure laparoscopic radical nephroureterectomy was provided with the informed consent of the patient. A 53-year-old patient was diagnosed with a right renal pelvis mass with HSK. We performed laparoscopic radical nephroureterectomy with partial cystectomy and horseshoe renal isthmus amputation. Histopathological features, computed tomography urography (CTU), and angiography (CTA) confirmed the diagnosis of renal pelvis carcinoma combined with HSK. The tumor was removed, and the patient had an uneventful recovery. Renal pelvis carcinoma combined with HSK is a rare case. Due to severe anatomical abnormalities, this disease is a major challenge for urologists. We share our successful case for readers to learn from.
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Introduction

Horseshoe kidney (HSK) is a common type of congenital abnormality in renal fusion malformation, which is often regarded to occur in the fourth week of embryonic development. Epidemiological studies showed that it has a prevalence of approximately 0.25% in the general population, and male individuals seemed to be susceptible to suffering from this kind of deformities, with a male to female ratio of approximately 2:1 (1, 2). However, rare cases of renal carcinoma combined with HSK were reported, let alone the complex renal pelvis carcinoma complicated by HSK, which leads to big challenges for urologists in cancer management due to the complicated anatomical features. Herein, we present a case of complex renal pelvis carcinoma of the horseshoe kidney.



Case presentation

A 53-year-old man presented with asymptomatic gross hematuria for half a year. He complained that there was no obvious cause for the hematuria half a year ago, and it was accompanied by frequent urination, urgency, and pain in urination. No attention was paid to this symptom. One day ago, the patient underwent abdominal B-ultrasound on physical examination, and a right renal pelvis tumor was identified; he thus visited our hospital for treatment.

Laboratory investigations showed that baseline hematological and biochemical investigations and urinalysis were normal. Glomerular filtration rate (GFR) results showed decreased blood perfusion in both kidneys and significantly impaired renal function (left kidney, 22.15 ml/min; right kidney, 18.25 ml/min; total, 40.40 ml/min). Preoperative imagological examination (Figure 1) demonstrated a right renal pelvis mass with hydronephrosis, horseshoe kidney, and ureteral stent placement in the right urinary tract.




Figure 1 | CTU and CTA show well-defined right renal pelvis mass complicated with horseshoe kidney and hydronephrosis.



The patient was diagnosed with a right renal pelvis mass complicated by HSK and underwent right transurethral ureteroscopic ureteral biopsy with ureteral stent placement on 14 June 2022. Postoperative pathology reported a high-grade non-invasive papillary urothelial carcinoma. Elective laparoscopic radical nephroureterectomy with partial cystectomy and horseshoe renal isthmus isthmusectomy were performed in the left decubitus position on 21 June 2022. We retracted the liver cephalad and incised the lateral peritoneum to expose the kidney (Figure 2A), then dissociated the ascending colon and duodenum to the ventral midline (Figure 2B). In the next step, we located the ureter and exposed the inferior vena cava behind the right kidney (Figure 2C). The fat and the fascia were carefully cleaned until the pulsating renal artery was visualized at the right renal hilum, then inspected and clipped with Hem-0-Lok clips (Figure 2D). The vasa vasorum were clamped, cauterized, and divided (Figure 2E), and the second renal artery and vein in the medial inferior part of the right kidney were cut off (Figure 2F). Finally, we fully exposed the isthmus and started slicing, using a 2-0 barbed thread to suture while slicing until the isthmus was completely dissected (Figure 2G), and then sutured the left renal isthmus stump properly (Figures 2H, I). We lifted the right kidney, separated the intact right ureter and part of the entrance of the bladder, sutured the bladder with a 2-0 barbed thread, placed a closed system drain in the Gerota’s fascia and away from the renal parenchymal closure, and then closed the lateral peritoneum. The excised specimen was extracted by using a deployable entrapment sack from the abdominal space. The operating time was 4.5 h, and the estimated total blood loss was 200 ml.




Figure 2 | Key steps of the surgery. (A) Retracted the liver cephalad and exposed kidney. (B) Dissociated the ascending colon and duodenum to the midline. (C) Exposed the inferior vena cava. (D) Cut off the first renal artery and vein. (E) Divided the vasa vasorum. (F) Cut off the second renal artery and vein. (G) Fully exposed the isthmus and started slicing. (H) Sutured the left renal isthmus stump. (I) Sutured the bladder and lateral peritoneum.



The gross appearance of the excised specimen showed a 13 × 4.5 × 3 cm kidney, a 20-cm-long ureter with a diameter of 0.7 cm, and part of the bladder wall of 2 × 1.5 × 1.3 cm. In addition, a 4 × 3 × 1.5 cm mass was seen at the transition of the renal pelvis and ureter (Figure 3A). The incision of the trocar healed well, and no intraoperative complications such as infection and bleeding occurred (Figure 3B). The histopathological findings of the renal pelvic tumor revealed high-grade invasive urothelial carcinoma, invading the muscularis mucosa of the renal pelvis. A tumor thrombus was seen in the vessel, and no nerve invasion was seen. There was no cancer involvement in the ureter and bladder wall (Figures 3C, D). Epirubicin was given intravesical instillation after the operation, and the patient was discharged from the hospital 1 week after the operation. A recent follow-up occurred on 31 August 2022; the recovery was satisfying, and no apparent surgery-associated complications or recurrence were reported so far.




Figure 3 | Cancer characteristics. (A) Gross appearance of the specimen; the tumor is 4 × 3 × 1.5 cm mass in the transition between the renal pelvis and ureter. (B) The Trocar port is placed during the tumor separation procedure. (C, D) The histopathological findings of the isolated specimen.





Discussion

The formation of HSK may be the result of the fusion between the two umbilical arteries in the early embryonic stage (1). The anatomical abnormalities of the horseshoe kidney include several aspects: (1) anatomical variation of arteriovenous vessels, such as variable blood supply, and the variant blood vessels can be derived from the inferior mesenteric artery, abdominal aorta, contralateral renal artery, common iliac artery, and internal iliac artery; (2) both sides of the horseshoe kidney are connected by isthmus, which causes the ureter to be compressed when it passes through the ventral side of the isthmus; and (3) the HSK renal hilus turns ventrally by malrotation (3, 4). The abnormal anatomical position of the horseshoe kidney often causes poor urine drainage, which is an important reason for chronic urinary tract obstruction. Therefore, patients are prone to urinary calculi and infection in clinical practice. A comprehensive preoperative examination is necessary for treatment due to the existence of anatomical variations in the horseshoe kidney. The advantages of CTA and CTU in the reconstruction of the vascular and collecting systems may help us to make an adequate preoperative evaluation. For patients diagnosed with renal pelvis tumors complicated with HSK, surgical therapy should be recommended for those without contraindications.

To our knowledge, the radical complexity of managing horseshoe kidneys laparoscopically is the performance of isthmusectomy. Palmer et al. reported a case of urothelial carcinoma (UC) with HSK in which the application of the hot blade of the ultrasonic scalpel in isthmusectomy has unique advantages (5). In addition, it was said that the Endo GIA was useful in isthmusectomy, which is fast and convenient. No supplementary sutures were needed, and no more than 1 min was spent in the isthmus section, which may, in other words, bring many benefits to patients (6). In our presented case, the isthmus was thicker than usual. Because it is intractable to perform this operation, we used the method of suturing while resecting the isthmus, and without the employment of bulldog clamps or forceps, HSK isthmus division was completed appropriately. In addition, to avoid the cancer cells implanted along the right ureter, we ligated the upper ureter with Hem-o-lok during the procedure, which is especially worth noting. Comprehensive preoperative preparations and correct surgical planes are necessary for this kind of patient; the three-dimensional analyzer of the images and intraoperative indocyanine green (ICG) fluorescence system may help us further confirm the blood supply (7), which may be useful in nephron preservation without compromising oncological outcomes. We suggest that the use of laparoscopic HSK surgery will cause minimal surgical insult to patients and effectively improve the patient’s quality of life. We will strive to improve our professional abilities for better medical service.
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Background

Papillary Renal Neoplasm (PRN) with polarity inversion is a less common subtype of kidney cancer with an apparently recognizable morphology, distinct immunohistochemical profiles, and frequent KRAS mutations. It has been estimated to account 4% of previously diagnosed PRN.



Case presentation

This is a retrospective case report of two patients diagnosed with PRNRP. Two males were found to have kidney mass accidentally through imaging examination in clinic. Both of the patients had no obvious discomfort and abnormal test indicators. Subsequently, they underwent partial nephrectomy in our center by the same surgeon and followed up closely with an impressive clinical outcome. The pathology reports indicated that their pathological features were consistent with PRNRP. The HE staining showed a monolayer of papillary or tubular structures, with small nuclei away from the cytoplasmic top of the basement membrane. The immunohistochemical results were GATA3 (+), vimentin (-).



Conclusion

Our case reports and literature review suggested that PRNRP should be separated from traditional PRN and partial nephrectomy is a robust modality for PRNRP. The morphological, immunohistochemical, and genetic information of the cases we presented would provide important material for PRNRP to become a distinct category with benign clinical outcome.
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Introduction

Papillary renal neoplasm (PRN) is the second most common subtype of kidney cancer, which takes up 15%-20% of renal cell carcinoma (RCC) (1, 2). PRN with reverse polarity (PRNRP) is a rare and newly defined subtype of PRN, accounting for 4-8.6% of the total (3–5). In 2019, Al-Obaidy et al. named the diagnosis for the first time as PRNRP and demonstrated that it was different from common PRN in histomorphological, immunohistochemical, and chromosomal features (3). This tumor type has been described as being characterized by branching papillae, or rarely, predominant tubules covered by bland oncocytic cells with apical low- International Society of Urological Pathology (ISUP)-grade nuclei. This article would report two cases PRNRP and review the current literature reports. We believe our results would offer new insights into PRNRP, thus aiding future efforts for the diagnosis and treatment of this disease. Both patients have fulfilled the written informed consent.



Case presentation


Case 1

The patient is a 54-year-old male, who was admitted to the hospital due to the discovery of a left kidney tumor by ultrasound. The patient had no complains of clinical symptoms, no fever, low back pain, or hematuria. He was a heavy smoker (30 pack/year). Urine culture and urine cytology of that patents demonstrated normal results. The results of blood routine, liver and kidney function, coagulation test indexes also showed no obvious abnormality. Ultrasonography of the urinary system demonstrated mixed echoes in the lower pole of the left kidney, which measured 4×3 cm in size, with a clear boundary, thick septa. A 1.1×1.0 cm regular shape, medium-high echo was detected on the wall. Enhanced CT showed a slightly high-density nodule at the lower pole of the left kidney, with a diameter of about 2.5 cm and a CT value of 57 HU on plain scan with no obvious strengthening (Figures 1A, B). Based on Bosniak criteria (6), the lesion was sorted as category IV. Laparoscopic left partial nephrectomy was then performed. The tumor showed a complete capsule, and the section composed of cystic and solid components.




Figure 1 | (A, B) Computed tomography revealed a slightly high-density nodule at the lower pole of the left kidney for case one, with a diameter of about 2.5 cm and a CT value of 57 HU on plain scan with no obvious strengthening. (C, D) CT demonstrated a 1.6×1.3 cm round high-density nodule in the right kidney of case 2 with a CT value of about 80HU on plain scan. No enhancement after intravenous administration of contrast was noted.



The postoperative pathology revealed PRNRP (grade 2 PRN, stage pT1a). The tumor incision is grayish red with medium texture and fine papillary shape. Tumor was confined to the kidney, with no extension into the perinephric adipose tissue, renal sinus, renal pelvis, or Gerota fascia. Immunohistochemical phenotypes were as follow: GATA3 (+), Keratin 34βe12 (localized +), AE1/AE3 (+), Keratin 7 (+), EMA (+), vimentin (-), PAX-8(-), CD10(-), CD117(-), CA9(-), TFE3(-), RCC(-), P504(-). After one year of follow-up, the patient recovered well without disease progression or recurrence.



Case two

The patient was a 35-year-old male, who admitted to the hospital due to physical examination of a right kidney mass for 1 week. The patient had no clinical manifestations, no fever, low back pain, or hematuria. The findings of laboratory tests, including complete blood count, liver and renal function tests, and urine analysis, were within normal range. The patient was previously healthy with no family history of tumor.

Ultrasound of the urinary system demonstrated an anechoic, regular mass at the middle and lower part of the right kidney measuring 1.9×1.6×1.3 cm in size, with clear boundary. Enhanced CT showed a 1.6×1.3 cm round high-density nodule in the right kidney with a CT value of about 80HU on plain scan. No enhancement after intravenous administration of contrast was noted. The mass was classified as Bosniak type III (Figures 1C, D). Chest CT showed a 4mm nodules at upper lobes.

Laparoscopic right partial nephrectomy was then performed, and the postoperative specimen showed a complete capsule, with solid and cystic changes in cut section. The pathological study confirmed the diagnosis of PRNRP polarity, grade 2 with 20% of necrosis, without vascular embolus or peri-renal infiltration, pT1aNx. No renal capsule invasion, no renal pelvis and renal sinus fat involvement was detected. Immunohistochemical phenotypes: GATA3(+), AE1/AE3(+), Keratin 7(+), EMA(+), vimentin(-), PAX-8(-), CD10(-), CD117(-), CA9(-), TFE3(-), RCC(-), P504(-). The patient did not report any specific discomfort and disease progression at his one year follow-up.

Both the pathological manifestations of the tumors from the aforementioned two patients were consistent with typical PRNRP. The HE staining showed papillary or tubular structures, the surface was covered with a monolayer of eosinophils, the cytoplasm was granular, with small nuclei away from the cytoplasmic top of the basement membrane. The immunohistochemical phenotype was GATA3 (+), vimentin (-) (Figure 2).




Figure 2 | Both the pathological manifestations of the tumors from the aforementioned two patients were consistent with typical PRNRP. The HE staining showed papillary or tubular structures, the surface was covered with a monolayer of eosinophils, the cytoplasm was granular, with small nuclei away from the cytoplasmic top of the basement membrane. The immunohistochemical phenotype was GATA3 (+), vimentin (-) (A, B: Case 1 C, D Case 2).






Discussion

With the development of molecular biology and genetics, PRN including three molecular subtypes with different prognostic propensities based on whether it is combined with CDKN2A gene silencing, SETD2 gene mutation, TFE3 gene fusion, or increased expression of NRF2–antioxidant response element signaling pathway (7). PRNRP is pathologically characterized as papillary or tubular structures covered with a monolayer of eosinophilic cells with granular cytoplasm and small, inconspicuous nuclei located at the cytoplasm away from the basement membrane (8). Immunohistochemistry showed that GATA3 and L1CAM were positive, but vimentin was negative (9). Fluorescence in situ hybridization (FISH) analysis demonstrated a low level of chromosomal abnormalities (10). Trisomy 7/17 was found in 20% of tumors, and chromosome Y deletion was found in 14% of male patients. All the aforementioned pathology characteristics are significantly different from typical PRN (9).

Genetically, 80-100% of PRNRP would activate mutations in KRAS (4, 8, 11), which is relatively rare in other types of RCC. According to TCGA database (The Cancer Genome Atlas database), only 0.4% (2/488) of clear cell RCC have KRAS gene mutations; about 1.8% (5/274) of PRN have KRAS gene mutations; no KRAS gene mutation was detected in chromophobe RCC (7, 11, 12). PRNRP is the only pathological subtype of RCC with a high frequency of KRAS mutations. KRAS gene belongs to RAS gene family, which can encode p21 protein with GTPase activity. It forms a classic tyrosine kinase signal pathway with downstream raf/mek/erk and MAPK, and plays an important role in regulating cell proliferation, differentiation, migration and apoptosis (13, 14). KRAS gene is an important proto-oncogene, and its abnormal activation is associated with a variety of malignant tumors, such as lung cancer, colon cancer and pancreatic cancer (15, 16). Different tumor types have different KRAS mutation profiles. For example, p.Gly12Cys and p.Gly12Val missense mutations are common in non-small cell lung cancer, whereas p.Gly12Asp missense mutations are more likely to occur in colorectal cancer (17, 18). Different KRAS gene mutations can produce different downstream effects, thus affecting the prognosis of the disease. In non-small cell lung cancer, patients with p.Gly12Cys and p.Gly12Val mutations would promote RAS-related protein signaling (v-ral simian leukemia viral oncogene homolog ras related, Ral signaling) and reduce the activation of growth factor-dependent AKT (growth factor-dependent Akt) thus leads to a worse prognosis than patients with other mutations; whereas p. Gly12Asp mutation plays critical a role by increasing the activation of PI3K (phosphatidylinosi-tol 3-kinase) and MEK (mitogen-activated protein/extracellular signal-regulated kinase kinase). In PRNRP, the common KRAS gene mutation sites are p.Gly12Val, p. Gly12Asp and p. Gly12Arg, accounting for 61.5%, 34.6% and 3.9%, respectively (11). Nevertheless, the effect of different genotypes on clinical prognosis remains to be unclear.

The mean onset age of PRNRP was around 60 years, with no significant gender differences. Like common RCC, PRNRP may not generally demonstrate any symptoms in the early phase and may be found accidentally through physical examination. A few patients may have symptoms of waist discomfort or hematuria. In present study, The CT imaging features of the two cases were both high-density cysts without obvious enhancement. Tong et al. demonstrated that 5 of 12 of their cases were cystic (19). Chang et al. also demonstrated that 6 of their 10 tumors were cystic (4). The cystic features were also proved by the loose papillae floating in the large spaces shown by the images in the published cases (20). Thus we can infer that CT images features of PRNRP were small-sized, well circumscribed neoplasm, often encapsulated and cystic, with no obvious enhancement. According to previous study, the majority of the patients had tumors less than 3 cm in diameter, TNM staging was mainly T1aN0M0, and the mainstay of treatment is partial nephrectomy. The biological behavior of PRNRP is generally indolent, with promising prognosis. Up to now, the longest follow-up time in the published literature is nearly 20 years, and no disease progression or recurrence has been reported in all patients (3–5, 11, 19, 21, 22). Nevertheless, previous study also highlighted that more studies are needed to further evaluate the clinical characteristics and prognosis of partial nephrectomy. In our report, two patients presented in our case report were young and middle-aged males, both of whom were found to have renal masses accidentally during physical examination, without any obvious clinical manifestations. In addition, the ultrasound results of them showed a solid cystic mass with clear borders. CT demonstrated the possibility of high-density cysts without obvious enhancement. As of yet, no disease progression or recurrence was observed in the one year follow-up. We firmly believe the morphological, immunohistochemical, and genetic information of the cases we presented would provide important material for PRNRP to become a distinct category with benign clinical outcome.



Conclusion

PRNRP is a newly defined papillary renal cell carcinoma with characteristic pathomorphology, immunohistochemical phenotype and genetic phenotype, with promising prognosis. PRNRP should be separated from PRN and treated by partial nephrectomy instead of radical nephrectomy.
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Case Report: Robot-assisted laparoscopic nephron-sparing surgery for a renal abscess mimicking a tumor


Shun Wang 1†, Xiangyi Liang 1†, Di Pan 1, Jianqing Zhang 2, Kun Chen 3*, Kehua Jiang 1* and Tao Li 1,4*


1Department of Urology, Guizhou Provincial People’s Hospital, Guiyang, China, 2Zunyi Medical University, Zunyi, China, 3Prenatal Diagnosis Center, Guizhou Provincial People’s Hospital, Guiyang, China, 4Department of Urology, Affiliated Hospital of Guizhou Medical University, Guiyang, China




Edited by 

Haoran Liu, Stanford University, United States

Reviewed by 

Nguyen Minh Duc, Pham Ngoc Thach University of Medicine, Vietnam

Rahul Gupta,
Synergy Institute of Medical Sciences, India

Meng Zhang, First Affiliated Hospital of Anhui Medical University, China

*Correspondence 
Kun Chen
 44844956@qq.com 
Kehua Jiang
 tjjkh@sina.com 

Tao Li
 570117957@qq.com












†These authors have contributed equally to this work


Specialty section: 
 This article was submitted to Genitourinary Oncology, a section of the journal Frontiers in Oncology


Received: 25 August 2022

Accepted: 12 October 2022

Published: 31 October 2022

Citation:
Wang S, Liang X, Pan D, Zhang J, Chen K, Jiang K and Li T (2022) Case Report: Robot-assisted laparoscopic nephron-sparing surgery for a renal abscess mimicking a tumor. Front. Oncol. 12:1027571. doi: 10.3389/fonc.2022.1027571



The differential diagnosis of renal tumors and abscesses is crucial owing to their different treatments. Although antibacterial administration and radiological examination are excellent means for distinction, misdiagnosis is common and may lead to severe consequences, such as the need for nephrectomy. Here, we report a case involving a 52-year-old Asian woman with a renal mass for which a differential diagnosis was challenging. The mass persisted after administration of intravenous antibiotic therapy for 1 month. A computed tomography scan indicated an inflammatory lesion, whereas magnetic resonance imaging suggested a diagnosis of a tumor. Despite these indications, a right renal abscess was suspected during robot-assisted laparoscopic surgery, and nephron-sparing surgery was performed, which allowed confirmation of the final pathological result by biopsy specimen. Postoperatively, the mass gradually decreased in size after antibiotic therapy for a further month. This case, in which a renal abscess mimicked a tumor and the patient almost underwent a nephrectomy, highlights the need for caution in establishing therapeutic schedules for patients with inaccurate diagnoses. The management strategies for such patients must be reviewed and improved.
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Introduction

Renal abscess is a subacute or chronic inflammatory disease that accounts for approximately 2% of all kidney diseases (1). Renal abscesses can be unilateral or bilateral and involve single or multiple lesions (2), and can be caused by hematogenous infection, pyelonephritis, and retrograde infection. They can manifest as gross hematuria, flank pain, fever, and altered blood examination results (elevated blood leukocytes, neutrophils, and erythrocyte sedimentation) (3, 4). Kidney tumors comprise 3% of all adult malignancies, with 210,000 new diagnoses each year in developed countries (5, 6). Renal abscesses can be effectively treated by antibiotics, puncture or drainage, and surgery, while resection is the standard management for kidney tumors (7, 8). Thus, the accurate differentiation of a renal abscess from a tumor is essential to avoid unnecessary surgery. Technological developments and increasing experience have improved the differential diagnosis between renal abscesses and tumors; however, misdiagnoses do still occur. Eltahawy (9) reported on 11 patients who presented with an initial diagnosis of perinephric suppuration or renal abscess, while their final confirmed diagnosis was renal carcinoma.

Here, we present a case of a renal abscess that was difficult to distinguish from a tumor on contrast-enhanced computed tomography (CT) and magnetic resonance imaging (MRI). The patient opted to undergo surgery owing to lesion persistence following the administration of intravenous antibiotic therapy for 1 month. Fortunately, a renal abscess was considered perioperatively and robot-assisted laparoscopic nephron-sparing surgery (RA-NSS) was performed.



Case description

A 52-year-old Asian woman was admitted to a local hospital with a complaint of right flank pain that had appeared 1 month prior and had persisted for a few days. A renal mass was detected on contrast-enhanced CT, and the patient was prescribed an intravenous infusion of cefoxitin sodium (2 g, bid). The patient’s symptoms were completely alleviated when she was transferred to our department, but the renal lesion remained. Routine blood tests indicated a white blood cell count of 6.30 × 109/L and a neutrophil percentage of 52.2%, while routine urine test results were as follows: white blood cells, 50/μl; red blood cells, 0/μl; C-reactive protein, 1.90 mg/L; and creatinine, 90 μmol/L.

Contrast-enhanced CT revealed a multiple low-density lesion with marginal haziness in the right kidney (Figure 1). The enhancement degree was similar to that of the renal parenchyma in both the arterial (Figures 1A, B) and venous (Figures 1C, D) phases but was lower in the excretory phase (Figures 1E, F). CT primarily indicated an inflammatory lesion, but a tumor was also considered. On MRI (Figure 2), T2-weighted imaging revealed a mass with low signal intensity and unclear margins in the exterior of the middle pole of the right kidney (Figures 2C, D). In the cortical phase, the enhancement degree was comparable between the lesion and the surrounding kidney cortex, while an area with a slightly lower signal was located in the center of the lesion. The central area showed progressive enhancement in the delayed phase, and the retroperitoneal lymph nodes were homogeneously enhanced (Figures 2E, F). A diffusion-weighted imaging sequence revealed patchy enhancement of the lesion, with a lower signal in the center (Figures 2G, H). In summary, MRI indicated a diagnosis of a renal tumor (oncocytoma or chromophobe cell carcinoma), although inflammatory lesions could not be excluded.




Figure 1 | A multiple low-density lesions at right kidney. The enhancement degree was similar with renal parenchyma both in arterial [(A, B), arrows] and venous phases [(C, D), arrows]. Lower enhancement in excretory phase were imaged [(E, F), arrows].






Figure 2 | Magnetic resonance imaging showed an inhomogeneous lesion approximately 44x23mm in diameter [(A, B), coronal T1-weighted image; (C, D), coronal T2-weighted image, arrows]. The central area presented progressive enhancement in delayed phase [(E, F), arrows]. The lesion also showed an opposite signal found in center on diffusion-weighted sequences [(G, H), arrows]. The ADC map on corresponding areas presented low signal appearance [(I, J), arrows].



Based on the persistence of the lesion after administration of antibiotic therapy for 1 month, RA-NSS was planned because renal tumors could not be excluded. During the surgery, the upper pole of the right kidney was found to be surrounded by severe adhesions, accompanied by local edema and inflammatory exudation. After careful separation, no invasion of adjacent tissue was observed. Furthermore, the renal capsule was complete and there were no obvious lesions bulging on the renal surface. Consequently, the possibility of malignancy was low and tumor cells were not found by intraoperative freezing section. The final pathological result confirmed a renal abscess (Figure 3), and the lesion gradually diminished after one further month of antibiotic therapy with cefoxitin sodium (Figure 4).




Figure 3 | There were both acute and chronic inflammatory cells infiltration, compared with many small abscesses.






Figure 4 | The lesions were diminished. They were enhanced equally with renal parenchyma in arterial [(A, B), arrows] and venous phases [(C, D), arrows], while less degree in excretory phase [(E, F), arrows].





Discussion

Renal abscesses always occur in the perirenal cortex, where pathogenic bacteria can easily enter the subrenal capsule or penetrate the renal capsule into the perirenal space (10). The typical CT manifestation of renal abscesses is ring-shaped enhancement, but nodular, wall nodular, or irregular enhancement can also be found. Renal abscesses are also characterized by gas shadows in the abscess cavity, with a CT value between those of cysts and tumors (11, 12). The granulation tissue around an abscess may be enhanced on MRI, but the degree of enhancement is weaker, and the duration is longer compared with those of renal tumors (13, 14). For renal tumors, CT reveals isopycnic or mixed-density enhancement with some necrosis or calcification. They are also characterized by the enhancement of “fast-in and fast-out,” which is derived from the rich blood supply of the tumor (15). Using MRI, renal tumors exhibit equal or slightly lower signals in T1-weighted imaging and apparent diffusion coefficient (ADC) images, slightly higher and equal signals in T2-weighted imaging, and equal or slightly higher signals in diffusion-weighted imaging sequences compared with signals for surrounding non-cancerous tissues (16). CT and MRI are excellent at differentiating renal tumors from various diseases. However, these techniques indicated opposite diagnoses in the current case, which ultimately influenced the therapeutic strategy.

Alternative methods to CT and MRI are available, but there are limitations to these approaches and accurate identification of the nature of renal masses must remain the focus. Contrast-enhanced ultrasound presents an accuracy of 90%–96% in diagnosing renal malignancy (17); however, some benign kidney lesions are difficult to distinguish (18). Positron emission tomography (PET)/CT is also valuable, but some benign lesions present with higher metabolic levels than those of carcinomas (19, 20). In addition, Marshall (21) reported that the false-negative rate of PET/CT in diagnosing primary renal tumors is relatively higher and the sensitivity is not equal to that of CT. Renal biopsy is not regularly recommended for diagnosis because of the limitations of needle track implantation, puncture bleeding, and false-negative results (22–24). In summary, although there are numerous potentially effective methods available, the accurate distinction of renal tumors remains crucial, especially in cases like the present one.

Antibiotic therapy is the primary treatment for renal abscesses. Third-generation cephalosporins, penicillin, and aminoglycosides are effective against Gram-negative bacteria, and penicillinase-resistant penicillins are helpful against Gram-positive pathogens (25). The antibiotic must be adjusted based on urine or blood culture results and should be continued for several weeks until the infectious parameters return to normal (26). However, the precise duration for such antibiotic therapy has not been identified. In the present case, the patient’s symptoms were completely alleviated and the biochemical test results were almost normal after administering antibiotic therapy for 1 month; therefore, a urinary culture was not routinely performed.

For kidney abscesses, the lesion should reduce after long-term antibiotic therapy (27). However, the mass in the present case persisted despite 1 month of antibiotic management, and MRI primarily indicated a tumor. These observations challenged the recommendation of prolonged anti-infective treatment because this management strategy might have delayed tumor resection if renal malignancy was finally confirmed. Moreover, an operation strategy might have been overtreatment and could even have led to severe consequences if a renal abscess was definitively diagnosed. In the present case, the patient’s kidney was preserved via RA-NSS, but most renal abscesses or infectious lesions are consulted at junior hospitals where there is a lack of expertise, experience, and medical equipment. It is also a point of caution that a renal abscess can mimic a tumor even after long-term antibiotic therapy; thus, it is essential to accurately diagnose a renal mass.

The presence of a pseudocapsule has been reported in some cases of renal cell carcinoma, wherein the tumor was always accompanied by calcification, cystic degeneration, necrosis, and bleeding (28). Thus, renal tumors typically coexist with abscesses, which further highlights the need to monitor an abscess until it is completely resolved.

In the present patient, the imaging manifestation did not change after antibiotic therapy was administered for 1 month but diminished within 2 months of treatment (Figure 4). Thus, the optimal duration of antibiotic therapy should be considered for such patients to determine whether another course is necessary or suitable if a 1-month prescription is not effective. Moreover, although robotic surgery provides excellent therapeutic effects, future research should focus on strategies to obtain a definitive diagnosis and select appropriate treatment.



Conclusion

The differential diagnosis between renal abscesses and tumors is challenging in some individuals. Antibiotic management for 1 month may be insufficient for selected patients, and prolonged antibiotic therapy should be considered, although the evidence on the appropriate duration of antibiotic therapy is insufficient. Performing surgery at the appropriate time is advisable, but an accurate diagnosis is more important for the selection of appropriate treatment and management.
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Rhabdomyosarcoma (RMS) is a soft tissue tumor, which is the most common in the head, neck, limbs, and trunk. RMS originating from the epididymis is extremely rare. Herein, we reported a 34-year-old patient with RMS on the right epididymis. For this case, right epididymal mass resection was performed and intraoperative freezing suggested a malignant tumor. Right testicular radical resection was subsequently adopted, with right epididymal alveolar RMS being pathologically diagnosed. Alternating VAC/VI chemotherapy was given after surgery, and tumor recurrence has not been found so far.
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Introduction

Rhabdomyosarcoma (RMS) is an extremely rare solid malignant tumor, it tends to metastasize early and is difficult to differentiate from other epididymal tumors. In general, RMS accounts for 5%-10% of childhood tumors, while only 7% originate from epididymis (1).Epididymal RMS (eRMS) often causes unilateral inguinal canal or scrotal swelling. We herein reported a patient with right alveolar eRMS which presented right scrotal swelling as the first symptom.



Case report

A 34-year-old male was admitted to our department for an enlarged right scrotum with a feeling of swelling. Physical examination revealed that the right scrotum was slightly enlarged, with a hard mass (about 4.0×3.0 cm) touched in the right epididymis. The right scrotum was palpated with slight pain, its mobility was poor, but the surface was smooth. An enhanced CT scan observed a tumor in the dorsal lower part of the testicle (3.3×3.0 cm), with heterogeneous enhancement found (Figure 1). Enlarged lymph nodes were not found in the imaging examination. The tumor markers α-fetoprotein (AFP), human chorionic gonadotropin (HCG), and serum lactate dehydrogenase (LDH) were within normal values. Right epididymal mass was primarily resected and a malignant tumor was considered by intraoperative freezing, while a radical operation was then adapted. The pathological results showed that a gray solid tumor was seen in the right epididymal section (Figure 1D), and tumor cells infiltrated among epididymis (Figure 2A), the tumor was completely removed and the margin of vas deferens and spermatic cord were negative. The final immunohistochemical staining was as follows: Vimentin, Desmin Myogenin, MyoD1, SMA, CD56, ALK, S-100 polyclonal (+), Fli-1 (weak +), CD99 (partial cell +), Ki-67 (40%-60% +), WT-1 (-), CK wide (-), EMA (-) (Figure 2); FOX gene translocation (+). The patient was diagnosed as alveolar eRMS. VAC (vincristine 2 mg d1、d8、d15+ adriamycin 3 mg d1+ cyclophosphamide 2.1 g d1)/VI (vincristine 2 mg d1、d8、d15+ irinotecan 80 mg d1-d5) alternating chemotherapy was performed every three weeks. Regularly followed was performed after six cycles of VAC/VI chemotherapy and signs of tumor recurrence or progress were not observed.




Figure 1 | Imaging presentation and gross specimen of a patient with primary eRMS. (A) CT plain scan showed the enlarged and inhomogeneous density of the right testicle; (B) (arterial phase) and (C) (venous phase): CT enhanced scan showed inhomogeneous enhancement of the occupying lesion; (D) General observation.






Figure 2 | Microscopic pathology of primary eRMS. (A) Heterotypic cells were seen between the tissues of the right epididymis; (B) tumor size was about 3.5×3.2×2.5 cm; (C) Desmin (+); (D) Myogenin (+).





Discussion

Scrotal RMS primarily originates from particular tissues in children and adolescents. Early diagnosis is critical given its aggressive nature and the relationship between tumor staging and survival. Unilateral scrotal painless swelling is the typical symptom like this patient, while the swelling pain always comes from accompanied epididymitis (1). Ultrasound can accurately identify testicular and epididymal tumors, but can not clarify the tumors’ nature. CT or Magnetic resonance imaging (MRI) is primarily recommended, however, none of them can distinguish RMS from other testicular carcinomas. Moreover, there is no specific serum tumor marker for epididymal RMS at present, thus the HCG and AFP are both negative which only help to eliminate the germ cell tumors. Therefore, RMS was only depended on the finally pathological diagnosis (2), which is characterized by one or more positive muscle-specific markers like desmin, muscle-specific actin, myoglobin or myogenin (3, 4).

RMS is a mesenchymal carcinoma which arises from skeletal muscle cells (5). The most common RMS types is embryonal, which involves varying degrees of embryonic rhabdogenesis shows different “loose and dense” cells in the myxoid matrix. Others RMS types include alveolar, botryoid embryonal, spindle cell embryonal, and anaplastic (6). The botryoid RMS forms grape-like polypoid masses lined by epithelium and reveals heightened subepithelial cellularity. Anaplastic type contains bundles of large and variably myogenic spindle cells with hyperchromatic and irregular nuclei and prominent nucleoli. For alveolar RMS, it demonstrates a vague resemblance to fetal alveoli as a result of intersecting fibrous septa with interseptal nesting and discohesion (7). This patient was diagnosed as alveolar eRMS combined with imaging and postoperative pathological findings. Current studies also reported that 20% RMS arised from genitourinary system, especially from epididymis or spermatic cord among adult (5).

The eRMS management is multimodal. Complete surgical resection followed by adjuvant chemotherapy is currently considered to be more appropriate (8). Recommendation for localized eRMS is based on clinical trials conducted by cooperative groups in North America and Europe, that the surgical approach is uniformed to withdrawal the primary tumor from inguinal orchiectomy with high semen cord ligation (9). Unilateral radical scrotal excision with scrotal skin is recommended if the scrotum is invaded (8, 10). A total of 255 eRMS cases were reported by the National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER) program from 1973 to 2009. For patients aged ≥10 years, lymph nodes dissection was found to improve five-year survival rate (OS) from 64%-86% (P < 0.01). On the contrary, as patients aged< 10 years have better prognosis, the five-year OS for lymph node dissection or not was 100% and 97%, respectively (P = 0.37) (11). Thus retroperitoneal lymph node dissection (RPLND) is recommended for patients aged≥ 10 years, but not suggest if enlarged lymph nodes were not demonstrated by CT scan when patients <10 years. Even though, the consensus on eRMS management is controversial. For this patient, RPLND was not performed for this patient as the limited evidence and absence of enlarged lymph node in preoperative CT scan.

RMS is a chemotherapy-sensitive tumor with VAC regimens (vincristine+adriamycin+cyclophosphamide) being the most common regimen to improve survival and reduce recurrence (12, 13). For intermediate-risk cases, VAC/VI (vincristine+irinotecan) alternation does not improve survival but reduces cumulative dose of cyclophosphamide and decreases hematologic toxicity (14). According to the tumor-nodes metastases classification and Intergroup Rhabdomyosarcoma Study system, this patient was classified as stage I b (intermediate-risk group) and alternating VAC/VI chemotherapy was selected (15). Adjuvant radiotherapy is also effective for residual lesions, lymph node metastases, local recurrence, and distant metastatic lesions. However, it only improves survival for patients with lymph node involvement (12), thus, adjuvant radiotherapy is not applied.

The main factors affecting the prognosis of eRMS are age, tumor size, pathological type, local recurrence, metastasis, and chemotherapy (16, 17). Its 5-year survival rate is 22.2% for those with recurrence/metastasis, and 94.6% for those without (18). The prognosis in adult is worse than children, with a 5-year tumor-free survival and 5-year OS rates being found 28% and 40%, respectively (19). Moreover, the embryonal has a better prognosis, which followed by pleomorphic and spindle cell types, while the glandular follicular type was the worst (18).

In summary, eRMS is rare and rapidly progressing. Its clinical symptom and imaging manifestation are not specific. So, it is often confused with epididymitis, epididymal tuberculosis, and epididymal tumor, which finally leads misdiagnosis and delays treatment. Patients with scrotal painless swelling, testicular hydrocele, or rapidly growing scrotal mass who is poorly respond to antibiotic should be considered with eRMS. Radical orchiectomy and adjuvant chemotherapy can reduce recurrence and improve survival. Finally, the patient should be monitored for a long time considering RMS is easy to metastasise.
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Background

Capillary hemangioma is a common benign tumor in children. Its presence in the kidney is rare, and there have been only case reports in the English literature. Herein, we report a special case of capillary hemangioma located in the renal hilum, which was suspected to be a paraganglioma.



Case presentation

A 44-year-old woman had an irregular mass in the right hilar region. She had a history of hypertension for 3 years, and her 24-hour urinary norepinephrine was slightly high (41.53 µg, normal range: 16.69-40.65 µg). Abdominal MRI revealed a mass in the renal hilum measuring approximately 4.8×4.0×3.2 cm, slightly low signal intensity on T1WI, and very high signal intensity on both T2WI and DWI. The multiphase enhanced scan showed that the tumor had obvious enhancement with a central hypointense area. Therefore, paraganglioma was initially diagnosed. Phenoxybenzamine was administered over the next 2 weeks. She performed laparoscopic right hilar area tumor resection, and the kidney was preserved. Unexpectedly, the final pathology report was capillary hemangioma.



Conclusions

Capillary hemangioma in the renal hilum is extremely rare. Surgery is the first choice to reduce the risk of compression symptoms and to rule out malignancy with respect to an undefined growing retroperitoneal mass. In addition, renal-sparing surgery should be preferred.
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Introduction

Capillary hemangioma is the most common benign tumor in infancy and early childhood and is also known as infantile hemangioma. It is a congenital tumor or vascular malformation commonly found in the skin and soft tissues and is caused by the proliferation of vasculogenic cells during the embryonic period (1, 2). Its presence in the kidney is rare, and there have been only case reports in the English literature (3, 4). Renal hemangiomas are usually solitary and unilateral. Preoperative diagnosis of renal hemangioma is very difficult because there are no specific radiologic characteristics (5). Thus, it is difficult to distinguish from kidney cancer, and this may result in unnecessary nephrectomy procedures. Capillary hemangioma is a type of hemangioma that consists of a network of dilated and hyperplastic capillaries. To our knowledge, capillary hemangioma that occurs in the renal hilum is even rarer, and 3 cases have been reported in the English literature (6–8).

In this report, we describe our experience with a 44-year-old woman who underwent surgery due to a suspected paraganglioma, but a histopathological study of the specimen showed capillary hemangioma.



Case presentation

A 44-year-old woman was admitted to our hospital with a mass that was found by physical examination and was present in the right renal hilar region. Ultrasonography showed a solid mass in the renal hilum measuring 4.2×3.1 cm. She had no complaints of paroxysmal headache, dizziness, heart palpitations, lumbago, gross hematuria, or other discomfort, but she had a history of hypertension for 3 years. The physical examination at admission showed that her weight was 50 kg, her heart rate was 80 beats per minute, her blood pressure was 143/95 mmHg (1 mmHg=0.133 kPa), and there was no tenderness or percussion pain in either of her kidneys. The preoperative laboratory tests showed a 24-hour urinary free cortisol level of 25.06 µg (normal value range, 12.3-103.5 µg), a 24-hour urinary norepinephrine level of 41.53 µg (normal range, 16.69-40.65 µg), a 24-hour urinary adrenaline level of 2.5 µg (normal range, 1.74-6.42 µg), and a 24-hour urinary dopamine level of 168.9 µg (normal range, 120.93-330.59 µg). Other hormones, including adrenocorticotropic hormones, renin, potassium, aldosterone, and sex hormone levels, were normal. Additionally, a blood test showed a hemoglobin concentration of 142 g/L and a hematocrit level of 40% (normal 35%-45%). She underwent abdominal MRI, which revealed an irregular mass in the right hilar region measuring approximately 4.8×4.0×3.2 cm, slightly low signal intensity on T1WI similar to the abdominal aorta, and very high signal intensity on both T2WI and DWI. The multiphase enhanced scan showed that the tumor had obvious enhancement with a central hypointense area, and the filling of the contrast agent from the edge to the center was delayed. The mass compressed the right renal pelvis and ureter, and the right renal arteriovenous and inferior vena cava were also slightly compressed (Figure 1). In combination with the above manifestations, the possibility of paraganglioma (ectopic pheochromocytoma) was considered. Thus, phenoxybenzamine (10 mg, twice a day) was administered.




Figure 1 | Abdominal MRI showing the mass compressing the right renal pelvis and ureter, and the right renal arteriovenous and inferior vena cava were also slightly compressed. (A) T1WI, low signal similar to the abdominal aorta (arrow). (B) T2WI, high signal for tumor (arrow). (C) Contrast-enhanced scan revealing that the tumor had an obvious enhancement with a central hypointense area (small arrow heads), and the filling of the contrast agent from the edge to the center was delayed. (D) DWI, high signal for the tumor (arrow).



After 2 weeks, the patient had a blood pressure of 100/68 mmHg, a body weight of 52 kg and hematocrit was 33.1%; she also complained of mild nasal congestion. Therefore, she underwent transperitoneal laparoscopic surgery in a 60° lateral position. The kidney was preserved, and the surgery was successfully performed in 2 hours. During the surgery, the tumor was carefully separated from the kidney, renal hilar vessels, and inferior vena cava. The patient’s blood pressure remained stable throughout surgery. The estimated blood loss was approximately 400 ml. The source of blood loss was primarily the blood vessels around the tumor. Several hem-o-locks were used to control bleeding. We also tried to block the renal artery temporarily (within 15 minutes), which was partly effective. The specimen received in the pathology department showed that the mass was nodular, and its greatest diameter was measured to be approximately 4 cm. The mass was mostly solid and was white and brown in color. The cut surface was slightly jelly like with a medium texture, and the boundary was still clear (Figure 2). Microscopically, there were lobulated capillaries covered by a monolayer of endothelial cells, red blood cells in the lumen, no smooth muscle fibers in the perivascular wall and no fibrous connective tissue between the vessels (Figure 3A). No significant cytologic atypia was identified. The immunohistochemical results were as follows: CD31 (3+), CD34 (3+), Fli1 (3+), Ki-67<5% (+), AE1/AE3 (-), ChrA (-), CD56 (-), Syno (-), NSE (-), S-100 (-), HMB-45 (-), Melanoma Pan (-), Melan-A (-), and EMA (-). Positive immunohistochemical results are shown in Figure 3. The final pathology report was capillary hemangioma. The recovery period was uneventful, and she was discharged from the hospital 7 days after the operation. Abdominal CT was performed to rule out recurrence 3 months and 1 year after surgery. The patient had no recurrence of the tumor. However, hypertension (between 145/90 mmHg and 150/95 mmHg) was observed in a recent follow-up. We have referred her to the hospital for blood pressure control.




Figure 2 | The gross specimen shows a well-defined solid mass of a white and brown color, and the cut surface was slightly jelly like.






Figure 3 | Microscopic findings of the renal hilum tumor. (A) Paraffin section showing the mass with lobulated capillaries (original magnification x100). Immunohistochemistry showing diffuse strong positivity for (B) CD31, (C) CD34, and (D) Fli1.





Discussion

Capillary hemangiomas are most commonly found in children and can occur throughout the body. Hemangiomas that occur in the oral and maxillofacial area account for 60% of systemic hemangiomas, and the next most common locations are the trunk and extremities (9). Most of these tumors occur in the skin, subcutaneous tissue, and oral mucosa, such as the tongue, lips, bottom of the mouth and other tissues. They may also occur in internal viscera, such as the liver, spleen, gastrointestinal tract (10), omentum (11), and kidney (4).

Capillary hemangiomas are benign tumors that commonly do not affect normal life. However, the specific site of hemangioma is prone to serious complications, such as an intracranial hemangioma rupture causing intracerebral hemorrhage and an intestinal hemangioma rupture causing gastrointestinal hemorrhage. According to the published literature, there have been less than 40 cases of renal capillary hemangioma reported (12). There have also been reports of renal rupture and bleeding (4). Therefore, these conditions must be treated in a timely manner. In several studies, researchers have reported cavernous hemangiomas located at the renal hilum (13–15), but capillary hemangiomas are seldom reported. One capillary hemangioma case was close to the renal artery, and this patient was preoperatively misdiagnosed as having a pseudoaneurysm (6). One patient had tight adhesion to the renal vein, and this patient underwent radical nephrectomy (7). The third case is a lobular capillary hemangioma with synchronous ipsilateral renal cell carcinoma (16). Surgery is the most effective treatment for ectopic capillary hemangiomas, and active surveillance may also be an optional treatment scheme for special cases, such as solitary kidney. As we know, a pathologic diagnosis of capillary hemangioma after surgical excision is not challenging, but an accurate preoperative diagnosis is difficult. CT and MRI are commonly used methods, but in some locations, it is difficult to distinguish capillary hemangiomas from common masses or malignancies.

The patient in this study had a special case—capillary hemangioma at the hilar site of the kidney was different from the other reported cases. First, this patient had a larger tumor diameter. Second, this patient had a history of hypertension before surgery, mildly abnormal findings on her endocrine tests, and high enhancement on enhanced MRI. Considering the safety of the operation, we first prepared the patient by administering medications for 2 weeks. Then, we performed tumor resection and preserved the right kidney. The mass was accidentally diagnosed as a capillary hemangioma after surgery. Postoperatively, all imaging was reviewed to assess whether a preoperative diagnosis could have been made. Several subdivided bifurcated vessels could barely be observed during the enhanced scan phase of MRI. However, paraganglioma or malignancies are also hypervascular. This evidence was insufficient to draw conclusions. Enhanced CT may show the presence of little enhancement which has been sustained into the delayed phase (5). Regretfully, CECT was not performed in this patient preoperatively. If capillary hemangioma is considered, CECT could be a preferred diagnostic method. Based on the first impression of ultrasonography, our primary diagnosis was renal cell carcinoma. To further define the nature of the mass, MRI is the first choice to obtain a definitive diagnosis and to differentiate benign diseases from malignant diseases (including histological types). The MRI results showed that the mass was not from the kidney, and a PGL was considered. Finally, our focus was ectopic pheochromocytoma.

The growth rate of renal capillary hemangioma is still not clear because only cases have been reported. However, we insist that they must not be ignored in this case. First, surgical excision is often performed for all cases of renal capillary hemangioma, as the imaging appearance is similar to that of malignant lesions. Second, possible rupture of hemangioma could be dangerous. Finally, surgery could reduce the risk of compression symptoms in the future, especially in this case.



Conclusion

Capillary hemangioma in the renal hilum is extremely rare and is difficult to accurately diagnose preoperatively. However, excision is appropriate in highly vascular tumors to reduce the risk of compression symptoms in the future and to rule out malignancy with respect to an undefined growing retroperitoneal mass. In addition, treatment options that include renal-sparing surgery should be preferred.
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Gastrointestinal stromal tumors (GISTs) are the main stromal tumors of the digestive tract. Extragastrointestinal stromal tumors (EGISTs) typically originate outside the gastrointestinal tract; are not associated with the stomach or intestinal walls; and are mainly derived from the mesentery, peritoneum, posterior peritoneum, bladder, and scrotum. However, EGISTs from the prostate are rare. Here, we present a case of EGIST that passed off in the prostate of a 62-year-old man. The patient undergoes transrectal guided trans-perineal prostate puncture, and pathological reports suggest a GIST. Tumor cells are spindle-shaped, and no obvious neoplastic necrosis is seen in the sections. Immunohistochemical results are robustly positive for CD117, DOG-1, and CD34 expression. The patient had a good prognosis after treatment with imatinib, no recurrence and no metastases after six months of follow-up, and the prognosis was good. This article also provides a literature review and discussion of the treatment of EGISTs.
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Introduction

We report a case of extragastrointestinal stromal tumor (EGIST) and review the literature. The patient supplied written knowledgeable consent for the guide of this manuscript and any identifying photos or facts.

The concept of gastrointestinal stromal tumors (GISTs) was first proposed by Mazur in 1983 (1), and this is a class of tumors that originate in the interlobe tissue of the gastrointestinal tract, whose incidence accounts for 4% to 7% of celiac soft tissue tumors (2). A small proportion of nonepithelial tumors that begin outside the gastrointestinal tract, approximately 5% (3), together with the peritoneum and mesentery, are referred to as EGISTs. EGISTs and GISTs are similar in immunohistochemical phenotype and histomorphology, but EGISTs have a stronger invasive ability, and the recurrence rate after surgical resection of lesions is higher, but there is little lymph node metastasis and rarely metastasis to the lungs or other extra-abdominal organs. Our hospital admitted one case of Primary EGISTs of the prostate; present cases were reported and reviewed in conjunction with the literature.



Case report

The patient is a male, 62 years old, with changes in urination habits, frequent urination, and difficulty defecating for 6 months. The patient has complained of difficulty defecating without obvious precipitating causes since December 2019, and magnetic resonance imaging (MRI) checked at the local hospital suggested a prostate occupancy. The serum prostate-specific antigen (PSA) density was 1.459 ng/mL, and the carcinoembryonic antigen (CEA) density, in addition to other laboratory values, had been inside the ordinary degrees. On June 6, 2020, MRI showed irregular and large mass lesions in the prostate area, about 95×48×95 mm in size with mixed long T1 and T2 signal changes, unclear edges, unclear demarcation with the anterior wall of the seminal vesicle glands and rectum (Figures 1A, B), and this was accompanied by DWI high signal, ADC low value (Figures 1C, D), considering malignant neoplastic lesion, the possibility of prostate source, the anterior wall of the rectum and the possibility of involvement of the seminal vesicle glands (4). There were no significant abnormalities on systemic bone scans. The patient had a guided transctumal trans-perineal prostate puncture on June 8, and pathological reports suggested a GIST. Prostate tissue and significant neoplastic necrosis were not seen in each section, and tumor cells were mainly spindle-shaped (Figures 2A, B). Immunohistochemistry: CD-117 (+) (Figures 3A1–A3), CD-34 (+) (Figures 3B1-B3), DOG-1 (+) (Figure 3C1–C3), SMA (weak +), S⁃100 (-), DES (⁃),PCK(-), Ki-67 (5%). Due to the patient’s private motives, the patient refused radical prostatectomy and received only imatinib treatment. At a six-month follow-up, the prognosis was good. The sum of the length and diameter of the patient’s target lesions increased by less than 20% compared with the previous one, and no new lesions appeared, indicating that, according to the RECIST score (5), the patient’s condition changed from progressive disease (PD) to stable disease (SD). With the treatment of imatinib and tamsulosin hydrochloride, the symptoms of dysuria in the patient improved, and the tumor did not significantly enlarge or metastasize.




Figure 1 | T2-weighted magnetic resonance imaging showed a large uneven tumor mass at the prostate with an unclear border with the seminal vesicles and anterior rectum, tumor appeared hyper-intensive. The arrows suggested the tumor. (A) sagittal view; (B) transection view; (C) diffusion-weighted imaging (DWI); (D) apparent diffusion coefficient (ADC) maps.






Figure 2 | Histological microscopic examination of pathological biopsy showed that no obvious necrosis was found in the tumor, and the tumor cells were mainly spindle cells. (Original magnification: (A), ×50; (B), ×100).






Figure 3 | Immunohistochemistry showed positive expression of CD-117(A), CD-34(B) and DOG-1(C)(Original magnification: (A1), (B1), (C1), ×100;(A2), (B2), (C2), ×200;(A3), (B3), (C3), ×400).





Discussion

Tumors that rarely occur outside the gastrointestinal tract (5%) are called EGISTs (6), and clinical pathology shows that extraterritorial stromal tumors often originate from the mesentery, peritoneum, posterior peritoneum, scrotum, bladder, ovaries, pancreas, and vagina (3), of which extraterrestrial stromal tumors from the prostate are very rare. In previous reports, the main clinical manifestations of patients with primary EGIST of the prostate include urinary frequency, urgency, dysuria, acute urinary retention, vague perineal pain, and constipation or a combination of one or more of these symptoms (7). Compared with other GISTs, EGIST masses can grow to a larger volume in the underlying peritoneal cavity and retroperitoneal space, so patients with EGIST are not easy to detect early and need to be judged by imaging techniques. MRI and CT are the most common imaging tests of EGIST. MRI can not only provide a clear image of tumor growth and adjacent tissues, but also distinguish whether the tumor has hematoma, necrosis, and tissue good and evil properties to decide the diploma of adhesion with surrounding tissues (such as rectum) (8). PET/CT can sensitively observe the local situation of the tumor and also can understand the systemic tumor invasion and metastasis. Development of high-risk EGIST treatment has guiding significance. The clinical symptoms of this case have been present for more than half a year, and MRI shows that the lesion is large in size and there is necrosis inside the lesion, which is consistent with the imaging performance of stromal tumors.

EGIST requires a differential diagnosis with pelvic, retroperitoneal sources of malignancies, such as liposarcoma, lymphoma, leiomyoma, etc. This case originated in the prostate gland and presents as a large cystic tumor of the prostate gland, which requires differential diagnosis with malignant tumors such as prostate cancer. Unlike prostate cancer, which often occurs in the elderly, EGISTs, which originate in the prostate, can also be seen in young adult patients and do not have obvious age characteristics. Moreover, the clinical symptoms of EGISTs that originate in the prostate are often accompanied by problems with the digestive tract system, such as poor bowel movements and tenesmus. A pathological puncture biopsy can help us identify EGISTs. Among cell types, spindle cells are the most common cell type in EGIST tissues, accounting for about 70% of the number of cells in EGIST tissues. The cells are spiral-shaped, cytoplasmic clumps, reddish, the membrane is not clear, even stained, and the nucleus is not clear. In immunohistochemistry, CD117 is a fabrication from the c-kit proto-oncogene as a transmembrane receptor egg white of tyrosine kinase, and it is one of the extra unique antibodies to diagnose EGISTs (9). Moreover, as a highly glycosylated type I transmembrane glycoprotein, CD34 can participate in the transport and colonization of hematopoietic stem cells, and its expression rate in EGISTs is 50% to 70%. The combined detection of CD117 and CD34 can reduce the missed and false positives of EGISTs. In addition, the overall sensitivity of DOG-1 in GISTs is as high as 94.4% (10). Compared with CD117 and CD34, it has higher specificity and sensitivity in the diagnosis of EGISTs, and its positive expression can also be used as an important indicator to distinguish GISTs. Based on the positive rates of CD34, CD117, and DOG-1 in the patient’s immunohistochemistry, we established the diagnosis of EGIST in this case. Moreover, the maximum tumor size of this case is 9.5 cm, and the mitosis rate is <5/50 HPF; according to the GIST risk level grading standard (11) issued by the National Institutes of Health in 2008, the case belongs to the intermediate risk group.

We conducted a pooled analysis of eight cases of EGIST patients originating in the prostate and our case (Table 1) with an average age of 53.8 years (range, 31–67 years) and an average tumor size of 12.075 cm (range, 6–28 cm). According to the GIST risk level grading standard (11), 4/8 patients (50%) were medium-risk and 4/8 patients (50%) were high-risk. The mean follow-up period was 9.1 months (range, 3–19 months), and none of the remaining seven patients showed recurrence or metastasis (data were not collected in one patient) except for one patient who died of intermittent drug use due to worsening of his condition. In addition to this, we found that all but one patient had no PSA collected; the remaining eight patients had normal levels (8/9, 88.9%), and PSA was mainly secreted by human prostate epithelial cells, which provided direction for us to make a differential diagnosis of prostate cancer and EGIST that originated in the prostate.


Table 1 | Brief review of primary extra-gastrointestinal stromal tumors of the prostate in the literature.



Nowadays, treatment modalities for EGISTs typically include surgery, medication, and other treatments. However, since EGISTs are not sensitive to traditional chemotherapy drugs (19), the traditional treatment of EGISTs is still surgical resection. The most common form of surgical treatment is radical prostatectomy, which involves total, open, laparoscopic or robot-assisted surgery to remove the entire prostate gland and seminal vesicles (20). However, an EGIST tumor is generally brittle and larger, and it is easy to rupture the tumor body and lead to the implantation of the tumor during the operation, so it is necessary to minimize touching the tumor during the operation, and the technique should be gentle to prevent the tumor rupture from causing abdominal implantation and minimize the spread as much as possible. Because less than 10% of patients present with lymphatic metastases (17), extensive lymph node dissection is not recommended. Moreover, EGISTs have a poor prognosis compared with prostate cancer and are usually combined with imatinib for adjuvant therapy. If the patient has a poor prognosis, relapses, and systemic metastases, surgery is a greater risk and ineffective, so it is generally not considered, and targeted therapy with a tyrosine kinase inhibitor (imatinib mesylate) is usually chosen to control the lesion (13). For patients with local recurrence, we can do an en-bloc resection of the tumor with a macroscopically negative margin followed by adjuvant imatinib (21). For patients who develop imatinib resistance, we can use second-line sunitinib for treatment, but other treatment options after imatinib resistance are not ideal. In the case of sunitinib, for example, the adverse effects are relatively large, such as heart disease, uncontrollable hypertension, and hypothyroidism (22).



Conclusion

EGISTs that originate within the prostate are rare and tough to detect at an early stage. Without adequate case knowledge and adjunctive examinations, preoperative diagnosis of patients is difficult. Due to its special origin, closely associated with the prostate, tumors usually develop in middle and old age, accompanied by symptoms of frequent urination with a poor prognosis and require differential diagnosis with retroperitoneal, pelvic-derived malignancies. Diagnosis depends primarily on the positive rates of CD117, DOG-1, and CD34 in immunohistochemical results. Prostate masses are also monitored for differential diagnosis with the help of pathological biopsy and imaging. Radical prostatectomy is the maximum dominant treatment, and adjuvant therapy can be combined with imatinib in the later stages. In addition, in some cases, patients with intermediate and advanced stages are unable to undergo surgical resection therapy, and conservative treatment with imatinib alone is considered. However, sometimes, patients choose to abandon surgical excision treatment for financial reasons and consider imatinib alone for conservative treatment. The patient in this case is of this type, and this type of patient needs attention to be paid.
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Background

Solitary fibrous tumor (SFT) is a rare spindle cell neoplasm that mostly originates from the pleura, and accounts for only 2% of all soft tissue tumors. Moreover, the cases of SFT of the kidney are rarely reported. Here, we report a typical case of kidney SFT, which was consistent with other reported cases. This case further expands on existing diagnostic methods of SFT and explains the importance of STAT6 mutations in SFT.



Case Summary

We report a typical case of SFT of the kidney. A 34-year-old woman presented to the urinary surgery department after physical examinations were suggestive of a urologic neoplasm. Further relevant imaging investigations suggested a renal tumor with benign behaviors. The patient was diagnosed with a kidney tumor suspected to be SFT and underwent laparoscopic radical left nephrectomy. Postoperative pathological immunohistochemical tests showed positivity for Signal Transducer and Activator of Transcription 6(STAT6), CD-34, CD-99, and Bcl-2, thus confirming the diagnosis of SFT. Combined with the results of genetic testing of the patient, the tumor was indicated to carry NGFI-A-Binding protein 2(NAB2): exon 6—STAT6: exon 16 mutation sites, which confirmed our diagnosis. The patient recovered quickly without any clinical evidence of incomplete resection. She has been followed-up for more than a year and will continue to be reviewed every three months to observe the final outcomes.



Conclusion

Solitary fibrous tumor is difficult to differentiate from other renal tumors. CT imaging, STAT6 immunostaining and gene profiling are valid investigations to establish the diagnosis.
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Highlights

SFT of the kidney are rarely reported worldwide, and systematic principles of diagnosis and treatment are still to be established. Hence, we present a typical case of SFT of the kidney to confirm the generality of existing cases. We analyzed the outcomes of imaging investigations and pathological examinations, and indicated potential areas for future research. We also speculate on the molecular mechanism of SFT arising from the transcription process.



Introduction

Solitary fibrous tumor(SFT) is a rare mesenchymal neoplasm usually found in the pleura, accounting for only 2% of all soft tissue tumors (1) and it is occasionally accompanied by paraneoplastic syndromes (2). SFTs of the kidney occur more rarely compared with those originating from the pleura and demonstrate a different clinical behavior. Generally, a SFT is difficult to differentiate from other malignant renal tumors; hence, most patients with SFT of the kidney are erroneously diagnosed with renal carcinoma. Here, we provide a representative case, highlighting most of the clinical features of this disease. The patient underwent radical nephrectomy and we conducted a series of pathological examinations and gene testing with the agreement of the patient. The results of these examinations confirmed the results of previous cases. Furthermore, herein, we also discuss Signal Transducer and Activator of Transcription 6(STAT6) and NGFI-A-Binding protein 2(NAB2)-STAT6 fusion gene further. The specific contents are written in the following case presentation.



Case description


Chief complaints

A 34-year-old woman was admitted to the Urology 2nd department of China-Japan Union Hospital for further examination due to a space-occupying lesion in the left kidney, revealed by urinary ultrasonography performed on physical examination.



History of present illness

The patient had no complaints of illness. A left kidney mass was found by color ultrasonography performed during routine physical examination.



History of past illness

Previous cardiac radiofrequency ablation was performed in the Department of Cardiology due to frequent ventricular premature beats with partial second and third rhythms.



Personal and family history

No significant personal or family history was reported.



Physical examination

No other abnormality was revealed on physical examination.



Laboratory investigations

No significant abnormalities were revealed on laboratory examination.



Imaging investigations

As shown in Figure 1, a computed tomography (CT) scan of the abdomen and pelvis in March, 2021, showed a mass-like high density shadow arising from the anterior cortex, beside the left renal pelvis, about 4.1 × 4.5 cm in size, well-demarcated, with benign features. For example, the tumor tissue showed no invasion into peripheral structures, especially the renal vessels and peri-renal adipose tissue. The left renal pelvis was slightly deformed under the extrusion of the tumor, but the vena cava was normal. No intra-tumoral calcification was observed. Near the capsule of the tumor, a round area showed relatively low density, which suggested cystic degeneration, hydrops, or hemorrhage. Contrast-enhanced CT showed heterogeneous enhancement in the cortical phase. The tumor was noted strong enhancement in both cortical phase and delayed phase, which illustrated that the tumor has abundant blood supply. In comparison, a renal malignant tumor would be rapidly filled up by blood and the image of the cortical phase would be brighter. A heterogeneous pattern of increased attenuation would be noticed in this phase, and the enhancement should be slightly decreased from surrounding parenchyma. However, the nodular mass had peripheral enhancement and fluid collection in the center. Hence, based on the CT image, the tumor was more likely to be an SFT rather than a malignant tumor. But the tumor showed heterogeneous enhancement in the cortical phase, which was difficult to be distinguished from the malignancy. So in preoperative stage, we still could not rule out the possibility of malignancy totally.




Figure 1 | Computed tomography of the kidney. (A) Abdominal pelvis CT scan shows a mass in the left kidney. There is a no dular mass of about 4 x 3.3 x 3 cm in the middle and lower pole of the kidney. (March 13, 2021). (B) Contrast-enhanced CT shows heterogeneous enhancement in the cortical phase (March) 13, 2021).





Diagnostic assessment

The process of diagnosis is difficult, because the results of laboratory investigations were negative and we could not distinguish SFT with other tumors in the very beginning.



Final diagnosis

Left kidney SFT.



Treatment

The patient underwent laparoscopic radical nephrectomy of the left kidney under general anesthesia, and was grossly sent for pathology after surgery.



Findings in pathological examination

We used hematoxylin-eosin staining to stain the tissue sample. A mass of the normal tissue from the parenchyma is attached to the tumor tissue for comparison. Figure 2A shows that the tumor tissue is clearly demarcated from the normal renal tissue. On magnification of the tumor tissue in Figure 2B, we find that the tissue loses the normal microscopic structure of a renal tissue. Cells were arranged like stripes, fish-bones, and even vortexes. The whole zone could be divided into several areas of cell-concentration and cell-sparsity. In cell-concentration areas, cells were spindle-shaped or oval. Most of the cell space was taken up by nucleus. And in cell-sparsity areas, cells were like slender spindles. In both area, cells showed no obvious atypia and anomalous nuclei were rare. Meanwhile abundant blood vessels were observed among tumor cells. The vessels varied in caliber and size; some expanded to form sinuses, and some formed crevices and antlers. Under x400 magnification (Figure 2C), the tumor cells were spindle-like with ovoid nuclei, small nucleoli, lightly-stained cytoplasm, and unclear boundaries. The intracellular space was filled with dense collagenous bands. The patterns of the tumor tissue were in accordance with a typical SFT (3) The morphology of the nucleus was normal and the cells showed benign behavior.




Figure 2 | Pathological examination with hematoxylin-eosin stain. (A) The tumor tissue has a clear boundary with the intact parenchymal issue (x40). (B) The tumor tissue contains compactly arranged cells a nd blood vessels of different shapes (x100). (C) Spindle tumor cells row with benign patterns (x400).





Findings in immunohistochemical staining

The diagnosis of SFT of the kidney can be confirmed by pathological immunohistochemistry: STAT6 (+), CD34 (+), Bcl-2 (+), vimentin (+), Ki67 (3% +), S-100 (-), SMA (-), PAX-8 (-), EMA (-), CKpan (-), and CD117 (-). As shown in Figure 3, STAT6(+) and CD34(+) have diagnostic significance. Additionally, the tumor cells and endothelial cells of the blood vessels are both positive for CD34, which illustrate that the two groups of cells have definite homology. Lastly, CKpan(-) demonstrates the heterology between the tumor and renal parenchymal tissue.




Figure 3 | Immunohistochemical staining. (A) STAT6(+) (x100), (B) CD34(+)(x100), and (C) normal renal tissue in the left part: CKpan(+); tumor tissue in the right part: CKpan(-)(x100).





Findings in gene testing

After obtaining informed consent from the patient, we took the patient’s pathological specimens for genetic testing. Next Generation Sequencing(NGS) method was used under Illumuna HiSeq 4000 High-Throughput Sequencing platform. Genome sequencing was accomplished and the outcome of genome sequencing was referred to GRCh37 and hg19 genome, which were two versions of reference genome. In this process, we recorded all the detectable mutations in the sequencing. Then, by comparing the mutations with the Single Nucleotide Polymorphism Database(dbSNP), we eliminated irrelevant mutations and merely analyzed SFT-specific mutations. As shown in Figure 4, mRNA was reverse transcribed into DNA; we found that chromosome 12 harbored NAB2 (NGFI-A binding protein 2)-STAT6 fusions, which was located in the NAB2: exon 6—STAT6: exon 16 (accounted for 94.4%) by contrasting with a template strand of STAT6 mRNA. Oddly, however, we used DNA to construct a genomic sequencing in the beginning but we did not find any mutation related to the occurrence of SFT. Then we used RNA fragments and constructed one by reverse transcription. So consequently, NAB2-STAT6 fusion gene was found.




Figure 4 | The outcome of genetic testing with GRCh37/hg19 genome for reference. (A) The normal gene sequence for contrast. (B) The patient's gene: gene orders in the gray part are in accordance with (A) sequence and faulty orders are highlighted in different colors (C) A simple diagram of chromosome No. 12, which was thought to be broken in two sites and fused together so that the NAB2-STAT6 mutation came into being.





Outcome and follow-up

Through phone call following-up we knew that the patient was satisfied with the result of the treatment. She recovered well without complications after surgery. The patient was asked to follow-up with abdominal CT scans, with contrast, every three months for surveillance, but to date, there have been no clinical signs or symptoms of recurrence, nor any clinical evidence of incomplete resection.




Discussion

SFT has many similar phenotypes with hemangiopericytomas. Specifically, CD-34, CD-99, Bcl-2, and STNT6 are considered as markers of both tumors (4). STF usually occurs in the pleura. Most SFTs progress slowly with relatively good prognosis, but malignant cases occur in 10% of all cases (4).The probability of SFTs occurring in the kidney is low, but owing to its rarity, the process of diagnosis and treatment is challenging (5). Some recorded cases show that the pathognomonic gene fusion between NAB2 and STAT6 is highly sensitive and specific for SFTs (6).

Combined with the diagnosis and treatment of this case, it can be found that SFT of the kidney is difficult to detect early and mainly depends on CT to differentiate it from malignant renal tumors. In our case, the outcome of pathological examination and immunohistochemical staining showed typical characteristics of STF. But both are not optimal to use in preoperative stage. The patient was followed-up and did not show any clinical signs, symptoms, or clinical evidence of incomplete resection. The disease is therefore considered to have a good prognosis. According to the relevant literature, it is found that the majority of SFT diagnoses are based on postoperative pathological immunohistochemistry or preoperative renal biopsy. At present, strong CD34 and STAT6 reactivity is considered to be characteristic and is indispensable in the diagnosis of SFT. Although traditionally, CD34 (+) is the most consistent reported finding in SFT, present in up to 95% of cases, it also appears in many other tumors (7), making it non-specific in SFT. Therefore STAT6 is more reliable in the diagnosis of SFT. Combined with the results of genetic testing in this patient, it is further demonstrated that there is a close relationship between STAT6 (+) and SFT.

STAT6 belongs to a family of transduction factors and STAT6 is related to the function of the immune response and affects the progression of allergic inflammation (8). Overexpression of STAT6 plays an important role in the generation and progression of lymphoma, especially Hodgkin’s lymphoma (9). Therefore doctors should distinguish SFT of the kidney from renal lymphoma when they encounter a patient with STAT6(+) tumors. In the above-mentioned condition, we believe genetic testing is the best way to differentiate SFT of the kidney from other STAT6-related lymphomas. Furthermore, Koelsche et al. illustrate that the gene fusion of NAB2 with STAT6 is the responsible event at the molecular level; therefore, NAB2-STAT6 fusion discovery in genetic testing helps to discriminate SFTs from other histological mimics (10). Karpathiou et al. also point out that the overexpression of STAT6 exerts different effects on SFT and lymphoma (11). The specific function of STAT6 in the occurrence and development of SFT still needs further research.

NAB2-STAT6 fusion gene consists of an integrated domain of STAT6 and a truncated repressor domain of NGFI-A-Binding protein 2 (NAB2) (12). NAB2 is a protein that can repress the transcription of early growth response protein-1 (EGR1), And EDR1 is evaluated as a tumor-suppressor (13). In NAB2-STAT6 fusion gene, NAB2’s function of indirectly inhibiting tumor growth is impaired but the function of STAT6 is still intact. On this basis, it can be assumed that STAT6 domain still produces STAT6 protein in our case.

Meanwhile it is important to point out that STAT6 variants contains two fusion groups, STAT6-Full and STAT6-TAD. A relevant study demonstrated that recurrence-free interval and overall survival rates are different between the STAT6-Full group and STAT6-TAD group. Patients from the STAT6-TAD group have better prognosis and tyrosine kinase inhibitors show better efficacy in the treatment of this group (14), which suggests that radical nephrectomy may not be the only method for treating SFT. More clinical experiments need to be carried out to find the optimal treatment for each group. According to statistics, SFTs in meninges with NAB2: exon 6—STAT6 have higher recurrence rates (50%) compared with SFTs with NAB2: exon 4—STAT6 (27%) (4), but the influence of NAB2: exon 6—STAT6 in kidney SFTs on recurrence is still unknown. Due to the lack of a large number of valid data, more related studies are needed to further confirm the fusion mutation site of NAB2: exon 6—STAT6: exon 16 that led to STAT6 in this case. Thus, when analyzing the negative result of DNA sequencing in this case, we speculate that genetic information is altered in the process of transcription. As a result, the fusion mutation can only be found through reverse transcription using faulty mRNA.

In preoperative stage, we lacked diagnostic methods and we mainly depended on imaging examination. We found that the tumor has abundant blood supply and the size of it is relatively large. Given that the proximity of the tumor to renal hilus, nephron-sparing surgery would be riskier and more difficult. Although the tumor showed no invasion into peripheral tissue, we still could not rule out the possibility of malignancy. After taking the interests of the patient into full consideration, we chose laparoscopic radical nephrectomy of the left kidney. Now when reviewing the whole process of our treatment, we think nephron-sparing surgery is also suitable.

In our case, the patient recovered without complications and we found no sign of recurrence in follow-up treatment. However, Ichiyanagi et al. proposed that SFT still has the potential of malignant transformation although its behavior is benign (15). Moreover, subsequent recurrence and even distant metastasis are also possible after resection (16). We will, therefore, keep track of this case.



Conclusion

First reported in 1931, there are 111 reported cases of SFT of the Kidney worldwide up to now. Gene sequencing was carried out on a small fraction of them. Among these who have been sequenced, there was one reported case of SFT of the kidney with NAB2-STAT6 fusion gene before. Our case confirmed the generality of SFT of kidney existed in other reported cases, further expanded the existing database of this tumor. We used imaging, pathological examination, immunohistochemical staining and gene testing to find particularity and commonality of our case compared with other existing cases. It also emphasized the importance of examination and gene sequencing. Hopefully, this will push forward the understanding of this tumor and advance the research into SFT of the kidney.
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Perivascular epithelioid cell tumors (PEComas) are rare mesenchymal tumors arising from perivascular epithelial cells. There was no standard treatment for unresectable PEComa before 2021. For a low incidence and a rarely curable disease, development of new therapy is essential. A 45-year-old female was diagnosed with malignant renal PEComa (likely with TFE3 rearrangement) that underwent rapid progression after 10 months of surgery. The patient then received the tyrosine kinase inhibitor (TKI) Apatinib, and the tumor remained stable for 15 months before another progression. The patient then received the MTOR inhibitor everolimus that alleviated her symptoms but the tumor went into remission again after another 15 months. This result suggests that antagonizing the vascular endothelial growth factor receptor (VEGFR) pathway be a useful strategy for malignant PEComas, along with the MTOR pathway inhibition that had recently been approved for the rare tumor.
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Introduction

Perivascular epithelioid cell tumor (PEComa) is a tumor derived from mesenchymal tissue (1). In 2002, the World Health Organization (WHO) defined PEComas as mesenchymal tumors composed of perivascular epithelioid cells with unique histological and immunohistochemical features (2). The 2020 WHO classification of soft tissue tumors for PEComa includes renal angiomyolipoma (AML), pulmonary lymphangioleiomyomatosis (LAM), and PEComa-not otherwise specified (PEComa-NOS) (3). PEComa is more common in women and can occur in various organs, such as the pancreas, lungs, gastrointestinal tract, female reproductive system, abdominal cavity, pelvic cavity and retroperitoneum, urinary tract and skin. Other rare sites include nasal cavity, bone, oropharynx, and omentum (4–7). PEComas are usually treated by surgery (8, 9), and there was no standard treatment for cases with extensive metastases in the past. It was until 2021 that the MTOR inhibitor nab-sirolimus (Fyarro) was approved for advanced malignant PEComa, which remains to be the one and only therapeutic option approved for this rare disease to date (10). Here we report a case of PEComa originated from the right kidney. Extensive metastases in the abdomen and pelvis occurred 10 months after surgical ablation. The patient was then treated with the anti-angiogenic drug apatinib mesylate and her condition improved and remained stable for 15 months before a new progression. The patient was then treated with MTOR inhibitor everolimus and her condition was relieved again, however new progression was detected after another 15 months.



Case report

A 45-year-old woman without any complaint went to a local hospital for a wellness exam where a mass in her right kidney was detected by the abdominal ultrasonography. A second ultrasonography at Shanxi Provincial People’s Hospital showed that the size of the mass was about 6.2 × 5.7 cm. The computed tomography (CT) scan later performed in Shanxi Cancer Hospital showed right kidney mass of 8.2 × 7.1 cm indicative of kidney cancer (Figure 1A).Radical right nephrectomy was immediately performed under general anesthesia. The mass that was resected measured about 8 × 8 × 7 cm. In the operation, tumor thrombus in deep vein and vena cava were found and removed. There was no visible spreading in areas of the ureter, renal capsule, renal hilar blood vessels and other nerves and vessels. No enlarged lymph nodes were found beside the renal hilum and abdominal aorta. Pathology microscopy revealed atypical cells with large nucleus and abundant, pink-stained cytoplasm (Figure 2A). The nuclei appeared in vacuoles, with easily identifiable nucleoli showing mitotic characteristics (Figure 2A). Cells appeared in nests and sheets with abundant interstitial blood vessels, and were accompanied by necrosis in certain areas (Figure 2A). The tumor thrombus found in vena cava displayed similar histological abnormalities. Immunohistochemical stains showed tumor cells positive for KIT, P504S, SDHB, HMB45, MLANA, and TFE3 (weak positive), and negative for AE1/AE3, vimentin, MME, and CA9 (Figures 2B–E and data not shown). Ki-67 labeling index in the tumor cells was 15% (Figure 2F). The pathological findings supported the diagnosis of malignant PEComa.




Figure 1 | Chronological computed tomography of the perivascular epithelioid cell tumor. (A) The primary tumor was identified as right kidney mass. (B) Metastases were identified in the right abdominal cavity 10 months after resection of the primary tumor. (C, D) Shrinkage of the abdominal cavity tumor was identified 3 months (C) and 6 months (D) after the initiation of anti-VEGFR TKI treatment, respectively. (E, F) Continuous shrinkage of the abdominal cavity tumor and appearance of new metastases in gallbladder fossa was identified 15 months after the initiation of anti-VEGFR TKI treatment. (G, H) New, widespread metastases were identified in the abdomen and pelvis 15 months after the initiation of the MTOR inhibitor everolimus treatment.






Figure 2 | Pathological and immunohistochemistry features of the primary perivascular epithelioid cell tumor resected right kidney. (A) Hematoxylin–eosin staining of resection specimen. (B–F) Immunohistochemistry of select tumor markers: HMB45 (B), SDHB (C), MLANA (D), TFE3 (E), and Ki-67 (F).



The patient presented pain on the right lower back 10 months after the surgery. New CT scan revealed multiple nodules in the right abdominal cavity and lateral peritoneum and extraperitoneum, as well as the right side of the liver border, along with psoas muscle involvement and slightly enlarged retroperitoneal lymph nodes, indicative of metastasis (Figure 1B). A biopsy of the pelvic mass was immediately performed. The pathology showed that most of the tissues were necrotic, with a few degenerated cells bearing large nucleus (Figure 3A). Immunohistochemical stains showed tumor cells positive for HMB45 and TFE3, and negative for AE1/AE3, vimentin, MLANA, PAX8, S100, SMA (Figures 3B, C and data not shown). Ki-67 labeling index in the tumor cells was 40% (Figure 3D). The new pathological findings confirmed metastases of the primary PEComa. The patient was given the anti-VEGFR TKI apatinib mesylate about one week after the new diagnosis. The inhibitor was started at 500 mg qd for 3 months without apparent side effect. The dosage was then increased to 750 mg qd, however the patient’s blood pressure went up with occasional nose bleeding, so after 10 days the dosage was changed back to 500 mg qd. Overall the inhibitor appeared effective, leading to tumor shrinkage as revealed by follow-up CT scans (Figures 1C, D). However, 15 months later, the patient presented dull pain in the right upper quadrant accompanied with nausea but no vomiting. New CT scan showed a new gallbladder fossa mass, while previously identified nodules in the right abdominal cavity and lateral peritoneum and extraperitoneum became smaller (Figures 1E, F). An ultrasound-guided gallbladder fossa lymph node puncture was immediately performed. The pathology identified irregular cells with deviated nuclei (Figure 3E). Immunohistochemical stains showed tumor cells positive for HMB45, MLANA, vimentin, KIT and S100 (partially), and negative for AE1/AE3, MME and calponin (Figures 3F, G and data not shown). Ki-67 labeling index in the tumor cells was 80% (Figure 3H). The new pathological findings confirmed new metastases. The patient was given the MTOR inhibitor everolimus mesylate (10 mg qd) that gradually alleviated her symptoms (nausea and abdominal pain). The only side effect she experienced was mild fatigue. However, the follow-up CT scan after another 15 months manifested progression with extensive metastases in the abdomen and pelvis (Figures 1G, H). The patient refused new treatment and is currently living with the tumor. The disease progression and the responses to the evolving treatment is summarized in Figure 4.




Figure 3 | Pathological and immunohistochemistry features of the perivascular epithelioid cell tumor metastases. (A–D) hematoxylin–eosin staining (A) and imunohistochemistry of HMB45 (B), MLANA (C), and Ki-67 (D) of the biopsy specimen of the pelvis metastases identified 10 months after the resection of the primary tumor. (E-H) hematoxylin–eosin staining (E) and imunohistochemistry of HMB45 (F), MLANA (G), and Ki-67 (H) of the biopsy specimen of the gallbladder fossa metastases identified 15 months after pelvis manifestation and the initiation of anti-VEGFR TKI treatment.






Figure 4 | Patient treatment timeline. DFS, disease-free survival, PFS, progression-free survival. *Apatinib was started at 500 mg qd for 3 months and then increased to 750 mg qd for 10 days, but changed back to 500 mg qd due to the side effect at the high dosage (high blood pressure and nose bleeding).





Discussion

PEComas are rare tumors with extremely low incidence. Most of the published studies on PEComa have been case reports or retrospective analysis of small samples (11–13). The symptoms of PEComa are not specific and largely depend on the location of the primary tumor. It usually presents as a painless mass which lacks specific imaging findings, and the diagnosis relies on pathological and immunohistochemical features. Histopathologically, the tumor is mainly composed of epithelioid and spindle cells with vast blood vessels in the stroma, and the tumor cells often reside radially or sheath-like around the expanding blood vessels (14, 15). Immunohistochemically, tumor cells are also stained positive for melanocyte markers such as HMB45 and MLANA, and the smooth muscle actin (SMA). Some PEComas are also positive for CD31, CD34, KIT and S100 (16, 17), In addition, diffuse and strong nuclear expression of TFE3 in PEComa often suggests TFE3 gene translocation. In this case report, the primary kidney tumor and subsequent metastases from pelvis (found 10 months after the surgery) and gallbladder fossa (found 15 months after starting the apatinib mesylate treatment) all stained positive for HMB45. The primary tumor and gallbladder fossa metastases also stained positive for MLANA, with the latter also positive for S100. These immunohistochemical findings supported the diagnosis of PEComa.

Most PEComas tend to be benign in their biological behavior, and only a few are invasive or malignant. In 2005, Folpe et al. (18) proposed the diagnostic criteria for malignant PEComa: tumour size > 5 cm, infiltration of surrounding tissues, increased cytological and nuclear atypia, high mitotic activity (mitotic figures ≥1/50 high-power field), presence of necrosis and vascular invasion. Malignancy is considered when there are ≥2 indications; indeterminate of malignant potential is considered when the tumor diameter is > 5 cm or the tumor cells present pleomorphic nuclear morphology or appear as multinucleated giant cells; benign tumors are considered to those without the above malignant indications. The 2020 WHO classification of soft tissue tumors classifies PEComas into benign and malignant ones, and states that malignant PEComas are usually larger in size, exhibit pronounced nuclear atypia and pleomorphism, distinct mitotic figures and infiltrative borders, and tend to be aggressive in clinical course. This patient is in line with the pathological manifestations of malignant PEComa. Notably, with the progression of the disease the expression of Ki-67 in tumor cells gradually increased, indicating that the tumor malignancy might also increase along with enhanced invasiveness. It also suggests that new operation or biopsy should be performed in a timely manner to obtain the latest pathological diagnosis for relapsed or metastatic PEComa, as the tumor’s biological behavior may have changed.

Surgery is currently considered the preferred method for the treatment of PEComa, and most patients can achieve good prognosis after surgery (19, 20). There has been a lack of effective treatment for locally advanced unresectable or extensively metastatic malignant PEComa as conventional chemotherapy or radiotherapy has no obvious effect (21). Indeed, although previous studies have shown (22, 23) that gemcitabine- or anthracycline-based chemotherapies could be an option for the treatment of malignant PEComa, they are not widely used as they may be effective only for a small number of patients and the progression-free survival after treatment is usually short. Anti-angiogenic agents are important therapeutic drugs for vascularized soft tissue tumors. PEComas are rich in abnormal blood vessels, and anti-angiogenic therapy should theoretically be effective (21, 24). In line with this, Radzikowska Edeng et al. found that serum VEGF-D is a useful biomarker of lymphangioleiomyomatosis (LAM, one special type of PEComa) that correlates with disease severity and might also prove predictive towards therapeutic decision (25). Further study showed that the VEGFR inhibitor axitinib attenuated the VEGF-D levels in the serum and lung lining, and more importantly, reduced Tsc2-null lung lesion growth in a mouse model of LAM (26). The small molecule inhibitor apatinib mesylate functions as an anti-angiogenic TKI by highly selective inhibition of VEGFR-2 (27). It had been approved in China for third-line treatment of advanced gastric cancer (28), and also showed efficacy in esophageal cancer (29), liver cancer (30) and soft tissue sarcoma (31). In August 2019, we administered apatinib mesylate to this patient, which led to progression-free survival (PFS) of 15 months. In another case study published in 2020, apatinib was administered for the treatment of gastrointestinal PEComa with TFE3 rearrangement that resulted in PFS for 7 months (32). More recently, Liapi et al. reported a case of uterine metastatic PEComa that progressed on MTOR inhibitor, while subsequent treatment with the VEGFR inhibitor pazopanib led to regression and stability of multiple metastases (33). Taken together, our report along with other studies suggest that the anti-angiogenic TKIs could be effective for the treatment of some malignant PEComas. Recent studies had also identified mutations or chromosome translocations in sporadic PEComa cases that may promote tumorigenesis through activation of the MTOR signaling pathway, providing rationales for MTOR inhibitors (such as rapamycin, sirolimus, and everolimus) as a new therapeutic option for PEComas (34–36). As reported at the American Society of Clinical Oncology meeting in 2020 (37), Fyarro (sirolimus albumin-bound particles) monotherapy of PEComas achieved an overall response rate of 39% (95% confidence interval (CI): 22% - 58%) with one complete responder and 11 partial responders. In addition, 52% of patients had stable disease. The PFS was 10.6 months (95% CI:5.5 months - not reached), and the median overall survival was 40.8 months (95% CI:22.2 months - not reached). Based on this, the United States Food and Drug Administration (FDA) approved Fyarro for the treatment of adult patients with locally advanced unresectable or metastatic malignant PEComas. It is the first and only FDA-approved drug for the treatment of advanced malignant PEComa, yet not available in China. Instead, we gave the patient another MTOR inhibitor everolimus after the progression on apatinib, which was effective to relieve her symptoms. However, after 15 months, the follow-up CT scan manifested new progression. Nevertheless, combination of MTOR inhibitors with VEGFR TKIs might have synergistic effect for the treatment of refractory PEComa (38). In addition, further elaboration of the molecular mechanism of PEComa tumorigenesis may be beneficial to the exploit of new treatments. It has been found that TSC gene mutation and TFE3 gene rearrangement lead to two different pathways in the occurrence of PEComa (39, 40). TFE3-rearranged PEComa lacks TSC1/2 gene mutation, which is associated with MTOR pathway activation. Some cases are insensitive or unresponsive to MTOR inhibitors, and there may be TFE3 gene translocation. As mentioned above, antiangiogenic drug may be an option for these patients, and targeted drugs for tumors associated with TFE3 gene rearrangement are also emerging. It had been shown in a recent trial that the MET TKI achieved clinical responses in TFE3-rearranged acinar soft tissue sarcoma (41). Such novel drugs may become new options for the treatment of PEComas with TFE3 translocation. With regard to this patient, we did show TFE3 positive staining of the primary tumor, which implies plausible TFE3 gene rearrangement, however neither TFE3 rearrangement nor the mutation status of the TSC1/2 genes was confirmed by genetic testing due to the patient’s refusal. The patient also refused new treatment and future follow-up. Future studies with genetic testing and long-term follow-ups are warranted.



Conclusion

PEComas are rare tumors with considerable heterogeneity in their biological behaviors. Surgery remains the best treatment for resectable PEComa. For unresectable malignant PEComa, MTOR inhibitors have become the standard treatment. In the case reported here, new lesions were developed after resection, but the patient achieved remission with the antiangiogenic TKI, suggesting that such drugs are also beneficial in the treatment of malignant PEComa. Directions of future studies will include the timing of antiangiogenic drug administration, potential combination with MTOR inhibitors, and new treatment options for MTOR inhibitor resistant PEComas.
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Case report: High-grade endometrial stromal sarcoma with adrenal glands metastases: An unreported site of metastasis
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Background

Endometrial stromal sarcoma is a relatively rare malignant tumor that derives from the malignant transformation of primitive uterine mesenchymal cells. It can lead to distant metastases. High-grade endometrial stromal sarcoma is extremely rare. The adrenal glands are an unreported site of metastasis.



Case summary

A 71-year-old woman with a diagnosis of endometrial stromal sarcoma 30 months ago. After receiving treatment with radiotherapy and chemotherapy, the patient was kept asymptomatic during the follow-up until 2 years later, when she complained of dyspnea. Pulmonary and right adrenal gland metastases were detected by 18F-FDG PET/CT. The right upper lobe mass was diagnosed as a high-grade endometrial stromal sarcoma metastasis after postoperative pathology. Due to the patient’s high risk of surgery, as she had many underlying diseases, we performed adequate preoperative preparation. The physical examination revealed that a hard mass was palpable in the right renal area. The right adrenal mass was resected in our hospital. Immunohistochemistry showed ER (-), PR (-), CD10 (+), P16 (+), Ki-67 (50%). The final diagnosis on pathological examination was a high-grade ESS metastatic to the right adrenal gland. The patient continued treatment in other hospitals after surgical resection. After four months of postoperative follow-up, metastasis was detected again during a PET/CT examination at an outside hospital.



Conclusion

Endometrial stromal sarcoma is rare, and the adrenal glands are an unreported site of metastasis. It has no specific clinical symptoms and mainly found for other reasons. The diagnosis still depends on pathology and immunohistochemistry. If there is no relevant past history, it is difficult to exclude a primary adrenal tumor.





Keywords: endometrial stromal sarcoma, adrenal glands, diagnosis, treatment, clinical features



Introduction

Endometrial stromal sarcoma (ESS) is a rare malignant tumor of mesenchymal origin (1). Currently, there are four types of ESS (2, 3). It is a rare aggressive tumor, known to metastasize to lymph nodes, bones and lungs (2). There are no reports in the literature that ESS metastasizes to the adrenal glands. In this article, we retrospectively analyzed the clinical data of a patient with high-grade ESS metastasis to the right adrenal gland (2), which we cannot exclude as primary adrenal tumors before surgical resection. Therefore, we analyzed the clinical features of this disease in order to further improve our understanding of the disease and thus improve the diagnosis and treatment of this disease.



Case introduction

A 71-year-old woman with diagnosis of ESS 30 months ago. After receiving treatment with radiotherapy and chemotherapy, the patient remained asymptomatic during the follow-up until 2 years later, when she complained of dyspnea.

18F-FDG PET/CT was performed to identify if there was a potential malignancy tumor. The maximum intensity projection image (Figure 1A) revealed hypermetabolic lesions in the right thorax ((long arrow) and the right upper abdomen (short arrow). On the axial CT (Figure 1B), PET (Figure 1C), and fused PET/CT (Figure 1D) showed a large irregular lesion in the right lung upper lobe, measuring 8.4 cm×10.2 cm×8.1 cm showing intense 18F-FDG uptake with SUVmax of 13.4. The axial CT (Figure 1E), PET (Figure 1F), and fused PET/CT (Figure 1G) revealed the increased activity corresponded to a slight hypodense right adrenal gland soft tissue mass, measuring 5.1 cm×6.3 cm×6.5 cm showing intense 18F-FDG uptake with SUVmax of 13.4. The patient underwent thoracoscopic resection of the right upper lobe at an outside hospital, and postoperative pathology diagnosed high-grade ESS metastasis to the right side of the lung. The patient had follow-up outside the hospital. After 2 months, the ultrasound revealed a right adrenal mass that was 9.1 × 6.5 cm. After 5 months, the 18F-FDG PET/CT revealed a right adrenal mass that was 11.4 cm × 11.0 cm × 10.8 cm. After a period of recuperation at home, she was came to our hospital for further treatment.




Figure 1 | The 18F-FDG PET/CT of patient before operation. (A) The image revealed hypermetabolic lesions in the right thorax (long arrow) and the right upper abdomen (short arrow). (B–D) On the axial CT, PET, and fused PET/CT showed a large irregular lesion in the right lung upper lobe, measuring 8.4 cm×10.2 cm×8.1 cm showing intense 18F-FDG uptake with SUVmax of 13.4. (E–G) The axial CT, PET, and fused PET/CT revealed the increased activity corresponded to a slight hypodense right adrenal gland soft tissue mass, measuring 5.1 cm×6.3 cm×6.5 cm showing intense 18F-FDG uptake with SUVmax of 13.4.



The past medical history was significant for hypertension and coronary artery disease. Coronary stenting was performed, and she was usually treated with oral aspirin anticoagulation and avastatin lipid regulation. Physical examination revealed a palpable and hard mass, in the right area of her kidney. The levels of CA-125 were normal (17.49 U/mL, normal reference values: 0-35 U/mL). The levels of CA-199 were abnormal (36.74 U/mL, normal reference values: 0-35 U/mL). Plasma ACTH, angiotensin and renin concentrations were within the normal range. Other laboratory tests showed no significant abnormalities.

With adequate preoperative preparation, an open right adrenal tumor resection was performed. The intraoperative exploration revealed a cystic solid mass with a size of about 11.0 cm×10.5 cm. In a pathological view, the lesion was a round, dark red in color, and surrounded by a thick membrane and adhered to the surrounding tissues. On histopathological examination, the tumor cells were seen arranged in a swirling flow structure (Figures 2A, B). Immunohistochemistry showed: ER (-), PR (-), CD10 (+) (Figure 2C), P16 (+), Ki-67 (50%). The postoperative pathological diagnosis confirmed the high-grade ESS with right adrenal gland metastases. After 4 months of postoperative follow-up, metastasis was detected again during a 18F-FDG PET/CT examination at an outside hospital. The PET/CT of the outside hospital showed thickening of the left adrenal gland union with increased metabolism.




Figure 2 | High-grade Endometrial Stromal Sarcoma in the right adrenal gland. (A, B) The tumor cells were seen in a swirling flow structure. (C) CD10 (+).



Timeline: Diagnosed ESS for 30 months—Pulmonary and Adrenal Glands Metastases were detected by 18F-FDG PET/CT before 6 months—She had undergone thoracoscopic right upper lobe resection 5 months ago, and postoperative pathology diagnosed high-grade ESS metastasis in the right lung—Right adrenal tumor resection was performed—After 4 months of postoperative follow-up, metastasis was detected again during a 18F-FDG PET/CT examination at an outside hospital (Figure 3).




Figure 3 | Timeline.





Related literature learning

Endometrial stromal sarcoma (ESS) is a relatively rare malignant tumor, which accounts for 0.2% of all uterine malignancies. The annual incidence of ESS is 1-2 per million women (1). There are four types of ESS: endometrial stromal nodule, undifferentiated uterine sarcoma, high-grade ESS and low-grade ESS (2, 3).

Chromosome translocations and rearrangements are common events in ESS and reflect distinct mechanisms of occurrence (4). Low-grade ESS is most commonly characterized by JAZF1-SUZ12 fusions followed by rearrangements involving PHF1 and multiple fusion partners (including JAZF1, EPC1, EPC2 and MEAF6). Furthermore, YWHAE gene rearrangement may be associated with high-grade ESS (5). However, genetic testing was not performed on our patients. The mean age of patients was 50 years and ranged from 28 to 67 years old. In addition to occurring around the uterus, it can also occur in the ovaries, rectal wall, pelvic peritoneum, and vagina. ESS occurring outside the uterus may be associated with endometriosis. However, it may also be unrelated to endometriosis (6). Clinical symptoms are variable, non-specific, and largely depend upon the location of ESS. When ESS is located in the uterus, abnormal vaginal bleeding and abdominal pain are the most common symptoms (3, 6).

Owing to its aggressive behavior, ESS can metastasize to lymph nodes, lungs, and bones, but it is relatively rare (2). Meanwhile, the incidence of high-grade ESS is extremely low. There was no report of adrenal gland metastases. In this case, we reported a very rare case of ESS with simultaneous metastasis to the right adrenal gland and right lung. The patient had been previously diagnosed with ESS and had received several cycles of chemotherapy (due to the absence of surgical guidelines). PET/CT imaging revealed occupations of the right lung and right adrenal gland (both considered metastases). The lung metastasis was confirmed. Surgical resection for pulmonary metastasis was performed. The exact details of the surgery, which were performed at an outside hospital, were not known.Adrenal occupancy was seen to be progressively larger on multiple postoperative reviews. So she was seen at our hospital for further treatment. The patient who has a history of ESS would be highly considered as a possible case of adrenal gland metastasis.In the literature, there was no reported ESS case that had metastasized to the adrenal gland (2). Primary adrenal malignancies could not be excluded in this patient.

ESS lacks specific clinical manifestations and imaging features. Microscopic examination showed that the tumor cells are arranged in a swirling flow structure and are located around the small arterial network of the hyaline wall (7). Necrosis may be seen, but is less common in low-grade ESS (7). High-grade ESS cells have irregular nuclear outlines, lack nucleoli, and have a high nuclear division index (but it is meaningless to distinguish between low-level and high-level ESS). High-grade ESS is the most malignant of the four classifications. Low-grade ESS characteristically shows diffuse positivity for CD10, ER, and PR, while high-grade ESS typically shows absent or only focal and weak staining for CD10, ER and PR (8, 9). In this case, macroscopically, the lesion was a gray-brown mass with an envelope, measuring about 12cm×12cm×6.5cm. Tumor cells mainly arranged in a swirling pattern. Immunohistochemistry: ER (-), PR (-), CD10 (+), P16 (+), Ki-67 (50%). The final diagnosis was that high-grade ESS metastasized to the right adrenal gland.

If there is no history of endometriosis, diagnosing ESS remains challenging. Some patients have no history of endometriosis (6, 10). Patients with high-grade ESS need to be distinguished from those with the following other diseases. 1) Undifferentiated uterine sarcoma: This is a high-grade sarcoma that is extremely rare and lacks a specific line of differentiation. The morphology and immunohistochemistry lack evidence of differentiation. Therefore, the prognosis of the disease is poor (11–13). Chemotherapy, hormonal therapy, and radiotherapy are the existing treatment options currently available. 2) Leiomyosarcoma: Leiomyosarcoma is a malignant mesenchymal tumor that originates from the smooth muscle. The incidence increases with age. Leiomyosarcoma can occur in the gastrointestinal tract and uterus. The adrenal glands can be seen (14). The clinical presentation is not specific. It is commonly discovered incidentally. On microscopic analysis, tumor cells show cytological atypia with cigar-shaped nuclei and abundant eosinophilic and fibrillar cytoplasm. When the cells were well differentiated, the cells were seen to be smooth muscle-like (15). The diagnosis is based on the demonstration of desmin, smooth muscle actin, actin HHF-35, and h-caldesmon. The main treatment method is surgery-assisted chemotherapy (14).

Because of the low incidence, there has been no consensus on the standard treatment of high-grade ESS (15). For ESS, complete surgery is the main treatment. Hormone therapy is recommended for patients with low-grade ESS. Chemotherapy with gemcitabine and docetaxel is used in high-grade ESS (8). Immunotherapy of high-grade ESS is still under investigation (16). High-grade ESS, with a median survival time of 11-23 months, is more aggressive and has a lower prognosis than low-grade ESS (7, 16, 17). The patient underwent surgery at our hospital, while the continuation phase was given in another hospital. After 4 months of postoperative follow-up, metastasis was detected again during a PET/CT examination at an outside hospital.

In conclusion, ESS is a rare malignancy, and the symptoms differ greatly depending on the location. High-grade ESS can metastasize throughout the lungs, lymph nodes, and bone. High-grade ESS is particularly rare and this is the first report of a metastasis to the adrenal glands. The diagnosis of metastatic ESS should be considered when the patient has a history of ESS and presents with a mass at a distant site. However, the diagnosis depends on the pathology and needs to be differentiated from other diseases. Surgical resection is used as the first treatment of choice, and high-grade ESS needs to be followed by concurrent chemotherapy and requires follow-up after surgery.
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Background/Aim

Most paratesticular liposarcomas (PLPSs) are well-differentiated liposarcomas (WDLPSs) with favourable prognoses. As such, the rare occurrence of PLPS often leads to its misdiagnosis as a hernia or hydrocele on physical examination. Curative resection of the tumour may not be possible in cases where PLPSs have transformed into dedifferentiated liposarcomas (DDLPSs) owing to a delay in diagnosis. Herein, we describe a case of unresectable paratesticular dedifferentiated liposarcoma (PDDLPS) with poor prognosis due to delayed diagnosis.



Case Report

A 57-year-old man visited our hospital with a chief complaint of a right scrotal mass, which was diagnosed as scrotal hydrocele but without treatment or follow-up. Eight years later, the patient complained of abdominal distension, and a computed tomography scan revealed the presence of retroperitoneal and right scrotal masses. The right scrotal mass was removed, and histopathology revealed DDLPS. The patient was diagnosed with unresectable PDDLPS metastasising to the retroperitoneum, and the left pleura was treated with doxorubicin. After an initial response, pleural effusion and ascites increased during the sixth cycle of chemotherapy. The patient subsequently received eribulin but died 5 months after the initial DDLPS diagnosis.



Conclusion

It is difficult to distinguish PLPS from benign inguinal hernia and hydrocele testis on physical examination. PLPS generally has a considerably good prognosis. However, failure to diagnose WDLPS can be dangerous as it might lead to malignant transformation to DDLPS, which has a poor prognosis. Physicians should consider this malignancy when examining patients with hernias or hydroceles of the inguinal region and should perform ultrasonography or magnetic resonance imaging.





Keywords: paratesticular dedifferentiated liposarcoma, poor prognosis, delayed diagnosis, ultrasonography, magnetic resonance imaging, well-differentiated liposarcoma



Introduction

Malignant soft tissue tumours usually occur in the extremities or retroperitoneum and rarely in the proximal testicular region (1, 2). The most common subtype accounting for 39%–51% of paratesticular sarcomas is liposarcoma (3–5). Most paratesticular liposarcomas (PLPSs) appear as low-growing, painless, inguinal, or scrotal masses (1, 6, 7). Therefore, they are curatively resectable and thus have a good prognosis. However, the rare occurrence of PLPS often leads to its misdiagnosis as a hernia or hydrocele on physical examination (8, 9). In some cases, due to the transformation of PLPS to dedifferentiated liposarcoma (DDLPS) because of delayed diagnosis, curative resection of the tumour may not be possible. Herein, we describe a case of unresectable paratesticular dedifferentiated liposarcoma (PDDLPS) with poor prognosis due to delayed diagnosis.



Case description

A 57-year-old-man presented to our hospital with the chief complaint of a painless right scrotal mass. On physical examination, his right scrotum was enlarged, but was painless, elastic, and soft. Thus, it was diagnosed as scrotal hydrops and left untreated. Two years later, a magnetic resonance imaging (MRI) scan showed a mass, 6 cm diameter, in his right scrotum with a high signal intensity on T1-weighted image. There was partial heterogeneity inside the mass, and a diagnosis of lipoma was made (Figure 1A). After more than 6 years without treatment, he presented again with the chief complaint of mild abdominal distention and a right scrotal mass. Palpation revealed that the scrotum was slightly firm with a smooth surface swelling. Abdominal ultrasonography revealed a rather heterogeneous, hyperechoic right scrotal mass. Abdominal-pelvic computed tomography (CT) scan showed a 50 × 70 × 68 mm3 substantial mass in the right scrotum and a 10 cm wide mass in the right retroperitoneum (Figures 1B, C). The peritoneum also showed nodules and ascites. There was no elevation of serum human chorionic gonadotropin or alpha-fetoprotein level, and the germ cell tumour was considered unlikely. There was a strong suspicion that the scrotal tumour was malignant. The patient underwent a diagnostic high right radical inguinal orchiectomy, which revealed a yellowish-grey-white nodule that was compressing the testis and epididymis. This nodule was 73 × 50 mm in size and well-demarcated. Histopathological studies indicated that the nodule was composed of a bundle-like proliferation of medium-sized spindle-shaped cells interspersed with low-grade atypical adipoblasts and large adipocytes (Figures 2A–C). Immunostaining was positive for MDM2 and negative for S-100 protein (Figures 2D, E). The patient was diagnosed with liposarcoma with a dedifferentiated component. We diagnosed the retroperitoneal tumour as metastasis of PDDLPS based on CT findings. Five weeks after surgery, a CT scan showed increasing ascites and left pleural effusion (Figure 1D). We aspirated the pleural fluid for a differential diagnosis of the left pleural effusion. The pleural effusion was haemorrhagic but showed no malignant cells. Keeping in mind the clinical presentation, we diagnosed the cause of the left pleural effusion as pleural metastasis of PDDLPS. Therefore, we initiated monotherapy with doxorubicin (DXR) for unresectable dedifferentiated liposarcoma. After three cycles of DXR monotherapy, CT showed resolution of pleural effusion (Figure 1E). However, CT after six cycles again showed an increased pleural effusion (Figure 1F). Hence, we started eribulin as the second line of treatment, but the patient did not respond and died 5 months after the definite diagnosis.




Figure 1 | Changes in the lesions identified by imaging. (A) T1-weighted image showing a lipoma (red arrowhead) in the right scrotum. (B) An abdominal-pelvic computed tomography scan showing a substantial mass (>5 cm; red arrowhead) in the right scrotum. (C) An abdominal-pelvic computed tomography scan showing a mass (>10 cm; red arrowhead) in the right retroperitoneum. (D) A 5-week postoperative computed tomography scan showing a left pleural effusion. (E) A computer tomography scan showing no pleural effusion following three cycles of doxorubicin monotherapy. (F) A computer tomography scan showing increased pleural effusion following six cycles of doxorubicin monotherapy.






Figure 2 | Histopathological examination of the right paratesticular mass. (A) Large adipocytes (haematoxylin and eosin staining ×20). (B) A bundle-like proliferation of medium-sized spindle-shaped cells interspersed with low-grade atypical adipoblasts (haematoxylin and eosin staining ×100). (C) Fibrosarcoma-like dedifferentiated liposarcoma (haematoxylin and eosin staining ×200). (D) Immunostaining positive for MDM2 (×200). (E) Immunostaining negative for S-100 protein (×200).





Discussion

We report a case in which a right scrotal mass was initially misdiagnosed as a benign disease, and was later diagnosed as unresectable PDDLPS after 8 years of no treatment. The patient died 5 months after the definitive diagnosis.

More than half of PLPSs are well-differentiated liposarcomas (WDLPSs), and distant metastasis is extremely rare (1, 10, 11). However, some WDLPSs may transform into DDLPS; their rates of transformation to DDLPS are 6% in primary extremity WDLPS and 28% in paratesticular WDLPS (PWDLPS) (12). The time to dedifferentiation is 2–25 years (12). The distant metastasis rate for PDDLPS is 5%–10% higher than that for PWDLPS (1, 11, 13) (Table 1). Therefore, the prognosis is also worse for PDDLPS than for PWDLPS (10).


Table 1 | Proportion of distant metastases according to tissue in paratesticular liposarcomas.



Liposarcomas, similar to other malignant soft tissue tumours, tend to occur in the extremities and retroperitoneum (1, 12, 14). PLPSs, in particular, are rare, accounting for 4.4% of liposarcomas (15). However, paratesticular metastases of malignant tumours are rare, and the most common primary site of metastasis is from solid tumours, such as gastric cancer (16). Paratesticular metastasis of primary retroperitoneal DDLPS is extremely rare (1).

This case showed not only a dedifferentiated component within the paratesticular tumour but also a highly differentiated component. Therefore, it is quite plausible that the PWDLPS transformed into PDDLPS and metastasised to the retroperitoneum and pleura in this patient.

First-line chemotherapy regimens containing DXR are recommended for liposarcomas with distant metastases. The response rate of DDLPS is 24%, the median progression-free survival (PFS) is 4 months, and the median overall survival (OS) is 25 months (17). Although eribulin is effective as a second-line treatment for liposarcoma, the response rate in DDLPS is 0%, the median PFS is 2 months, and the median OS is 8 months (18). Thus, there are limited effective treatments for dedifferentiated liposarcoma, including second-line chemotherapy. In our case, pleural effusion was resolved after DXR administration but worsened after approximately 4 months and did not respond to eribulin; the patient died only 5 months after diagnosis.

On physical examination, it is difficult to distinguish PLPS from benign inguinal hernia and hydrocele testis; however, PLPS has a considerably better prognosis as most PLPSs are WDLPSs with no possibility of metastasis and possible surgical resection. However, failure to timely diagnose WDLPS can be dangerous and may lead to malignant transformation into DDLPS, which has a poor prognosis. Ultrasonography shows a uniform hypoechoic area in the case of hydrocele testis but a heterogeneous hyperechoic area in the case of liposarcoma. In addition, MRI shows high signal intensity on T1-weighted images in the case of a fat-fitting inguinal hernia and lipoma and a low signal intensity in the case of liposarcoma. Hence, physicians should consider this malignancy when examining patients with hernias or hydroceles of the inguinal region and should perform ultrasonography or MRI.
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Case report: Complete response of a bladder cancer patient with multiple hepatic and pelvic metastases treated by nab-paclitaxel combined with sintilimab
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This article described a patient with metastatic bladder cancer (mBC) who was successfully treated with nab-paclitaxel plus sintilimab. Localized muscle-invasive bladder cancer (MIBC) was discovered in a 56-year-old man who received radical cystectomy and platinum-based adjuvant chemotherapy. Eleven months after cystectomy, this patient developed numerous hepatic and pelvic metastases and progressed to mBC. The patient was given an anti-PD-1 antibody (sintilimab 200mg, q3w) in combination with Nab-paclitaxel (100mg, qw) for mBC. Complete remission (CR) was achieved after nine cycles of therapy, and the patient had no severe side effects during the treatment. The disease remained in CR after 41 months of follow-up. This case suggests that nab-paclitaxel combined with sintilimab is a safe and effective option in treatment of mBC.
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Background

The standard first-line treatment for unresectable locally advanced or metastatic bladder cancer is platinum-based chemotherapy. Due to the toxicity of cisplatin, nearly 50% of patients are unsuitable for cisplatin-based cytotoxic treatment (1). Furthermore, for patients who are treated with platinum-based chemotherapy, if the disease relapse, the median OS for mUC was <9 months (2). If platinum-based first-line chemotherapy fails, the patients are usually suggested to receive second-line therapy. However, second-line chemotherapy such as docetaxel, paclitaxel, nab-paclitaxel, or vinflunine only shows limited effects. The immune checkpoint inhibitors (ICIs) play an emerging role in treatment of mBC. Compared to second-line chemotherapy, programmed cell death 1 (PD-1) / programmed cell death ligand 1 (PD-L1) inhibitors significantly improved the objective response rate (ORR) as second-line therapy for metastatic urothelial cancer (3). Currently, pembrolizumab, nivolumab and avelumab are recommended by European Association of Urology (EAU) and National Comprehensive Cancer Network (NCCN) guidelines for bladder cancer (4, 5).Tislelizumab and toripalimab are also approved in China for second-line treatment of mBC (6, 7). However, the reported objective remission rates (ORR) for single use of ICIs as second-line therapy for mBC are only 17-24% (8).

For first-line treatment of mBC, checkpoint inhibitors atezolizumab and pembrolizumab are recommended to patients who are unfit for cisplatin and are tested PD-L1 positive by NCCN and EAU guidelines (4, 5). NCCN guidelines also recommend atezolizumab and pembrolizumab for patients with locally advanced or metastatic urothelial carcinoma who are not eligible for any platinum-based chemotherapy, regardless of PD-L1 expression. These guidelines also recommend maintenance immunotherapy (avelumab) if non-progressive disease occurs after platinum-based chemotherapy. According to JAVELIN Bladder 100 study (9), comparing to best supportive therapy, adding maintenance avelumab to best supportive care significantly increased overall survival (OS) (median OS, 14.3 months versus 21.4 months).

It is widely believed that some chemotherapy may promote tumor immunity. Chemotherapy increases tumor immunity in two ways: inducing immunogenic cell death or disrupting the strategies that tumors use to evade the immune response (10). ICIs enhance the overall survival (OS) rate of mBC patients considerably, however, the response rate for these drugs remain modest (about 13% to 29%) (11). Many ongoing trials have used PD-1/PD-L1 inhibitors in combination with chemotherapy to find medicines with potential synergistic activity to improve the efficacy of ICIs (12).

We presented a 55-year-old man who underwent radical cystectomy and adjuvant platinum-based chemotherapy after being diagnosed as locally advanced urothelial carcinoma. Only 11 months later, the disease recurred and developed into multiple liver and pelvic metastases. Then the patient was diagnosed as mBC and received Nab-paclitaxel combined with ICIs therapy. After 9 cycles of combined therapy, the patient achieved complete remission (CR) and maintained long-term stability for more than 41 months.



Case presentation

In January 2018, a 55-year-old male patient came to our department due to recurrent hematuria for six months. The man had been suffering from hypertension for a year, had been smoking and drinking for 30 years, and had no family history of cancer. Enhanced computed tomography urography (CTU) revealed malignant tumor of the bladder and involvement of the lower part of the left ureter. As no metastases were found in this patient, on February 7, 2018, the patient underwent radical cystectomy in a prestigious hospital in Shanghai. Pathology of the specimen showed bladder high-grade invasive urothelial cancer, infiltrating the whole muscle layer of the bladder wall and invading the prostate. Cancer was also detected at the urethral incisal margin. Immunohistochemistry showed PD-L1(SP142) (tumor 50%++, interstitial 5%+), and combined positive score(CPS) of this patient was 5, and the disease was regarded as PD-L1 positive. The patient was eventually diagnosed as bladder high-grade invasive urothelial cancer, and the TNM stage was T4aN0M0. The patient recovered well after surgery, and no postoperative complications occurred. Following the surgery, the patient underwent four cycles of platinum-based adjuvant chemotherapy; the patients had mild fatigue during chemotherapy, and no other adverse events occurred.

In December 2018, the abdominal enhanced CT and positron emission computed tomography image (PET-CT) showed multiple pelvic metastases. The patient was then transferred to our hospital. In January 2019, the abdomen enhanced CT showed multiple metastases in liver and pelvic cavity (Figures 1A, B). After carefully informed and with the patient’s content, the patient started the treatment of anti-PD-1 antibody in combination with Nab-paclitaxel in January 2019. As sintilimab was the only anti-PD-1 antibody available in our hospital at that time, the patient was treated with sintilimab (200mg ivgtt q3w) in combination with Nab-paclitaxel (100mg ivgtt qw) in January 2019. The patient was examined during therapy for routine blood, thyroid, liver, and kidney function, as well as coagulation and serum tumor markers. Following three cycles of treatment, the patient had abdomen CT examination to determine the treatment's efficacy. The evaluation criteria were based on the solid tumor efficacy evaluation criteria (RECIST).




Figure 1 | (A, B) Contrast-enhanced CT scan showed multiple low-density tumors of various sizes in the pelvis and liver, and the largest liver metastatic tumor was 4.6cm×3.9cm. (C, D) A contrast-enhanced CT scan after three courses of treatment showed that the tumors in the pelvis and liver had shrunk significantly. (E, F) After ten cycles of treatment, CR was observed. (G, H). The patient had been disease free for 41 months. Figures G and F are the most recent follow-up results.



On March 1, 2019, after the patient had finished 3 cycles of combined therapy, the whole abdomen enhanced CT showed that liver and pelvic metastases were reduced significantly (Figures 1C, D). On July 21, 2019, nab-paclitaxel was discontinued (8 cycles, 24 chemotherapy doses in total) while sintilimab maintenance monotherapy (200 mg q3w) was continued. On August 10, 2019, after 9 cycles, the patient achieved CR (Figures 1E, F). Sintilimab monotherapy (200 mg q3w) was administered for 2 years (32 immunotherapy doses in total) and stopped in January 2021. The patient developed fatigue and mild rash during the treatment, with no serious adverse reactions. The disease has been kept CR for more than 41 months and is still being followed up without recurrence and adverse events (Figures 1G, H). The patient’s imaging before and after nab-paclitaxel combined with sintilimab treatment are also presented as Supplemental Materials (Supplemental Videos 1, 2).



Discussion

The development of ICIs suppressing the interaction between PD-1 and PD-L1 provided new chances for mBC treatment. These drugs demonstrated their role in mBC firstly as second-line therapy. Pembrolizumab was compared to second-line chemotherapy following progression or recurrence of first-line platinum-based chemotherapy in the phase KEYNOTE-045 trial (13). Compared with the chemotherapy group, pembrolizumab group led to a significantly longer OS (median OS, 10.3 months versus 7.4 months). The FDA also approved Nivolumab based on the results of CheckMate 275, with a median PFS of 2 months, a median ORR of 19.6%, and a median OS of 8.74 months. In the subgroup with PD-L1 expression ≥ 1%, the median OS was 11.30 months, and the PD-L1 expression < 1% subgroup had a median OS of 5.95 months. In this study, regardless of the expression status of PD-L1, patients could gain benefits. Even if the tumor expression of PD-L1 was less than 1%, 16.1% of patients showed objective response (14). However, it should be mentioned that the phase III IMvigor 211 trial, which compared atezolizumab to second-line chemotherapy, did not reach its main endpoint and did not improve the OS of patients with high expression of PD-L1 (15). In 2021, FDA announced the withdrawal of second-line atezolizumab indications for metastatic urothelial cancer (16).

After anti-PD-1 monotherapy demonstrated its efficacy as a second-line treatment in mBC, whether PD-1/PD-L1 inhibitors single use is also effective as first-line therapy needs to be further tested. Phase II Keynote-052 evaluated pembrolizumab as first-line therapy in platinum-ineligible patients with mBC, with an ORR of 29% and a CR of 7%. In this study, PD-L1 positivity (using Dako 22C33 test) was defined as CPS ≥10%. Patients with a CPS ≥ 10% had the most obvious response; however, responses were observed in all types of PD-L1 expression (17). The FDA has also approved atezolizumab as a first-line treatment for patients with locally advanced BC/mBC who are not candidates for cisplatin-based chemotherapy, based on the results of the IMvigor 210 single-arm Phase II trial. PD-L1 positivity (using SP142 rabbit antibody) was defined by ≥5% of PD-L1 positive immune cells in tumor microenvironment. Median PFS and OS was 2.7 months and 15.9 months for all patients separately. The objective response rate (ORR) was 23%, while the complete response rate (CRR) was 9%. Atezolizumab showed a long-lasting and tolerable safety profile, but PD-L1 expression was not significantly observed enrichment of response (18).

Although ICIs generated a great optimism in mBC treatment, only a small number of patients have been benefited. There is an urgent need for joint strategies aiming at improvement response rates and biomarkers for predicting responses (19). Increasing evidence supports the use of ICIs in conjunction with chemotherapy in the treatment of cancer. Is this strategy also applicable in mBC? IMvigor130 is a phase 3 randomized trial in which atezolizumab with platinum-based chemotherapy was compared to platinum-based chemotherapy in previously untreated patients with advanced urothelial cancer (20). KEYNOTE-361 is another phase 3 randomized trial which also used to evaluate the efficacy of Pembrolizumab with platinum-based chemotherapy comparing to platinum-based chemotherapy in patients with advanced urothelial carcinoma who have previously untreated disease (21). Unfortunately, both studies showed disappointing results. However, in the JAVELIN Bladder 100 study, maintenance avelumab treatment significantly prolonged overall survival of the patient after platinum-based first-line chemotherapy (11). Thus, chemotherapy followed by sequential immunotherapy, rather than combined with immunotherapy, was recommend for first-line treatment of mBC.

Recent investigations have demonstrated that the antitumor efficacy of combining anti-PD1 antibodies and Nab-paclitaxel worth further investigation. For patients with stage IV squamous cell lung cancer, KEYNOTE-407 study showed that pembrolizumab plus chemotherapy (carboplatin and paclitaxel or nab-paclitaxel) significantly improved OS and PFS (median OS, 15.9 months vs 11.3 months; median PFS, 6.4 months vs 4.8 months), regardless of the level of PD-L1 expression (22). Impassion130 evaluated atezolizumab + nab-paclitaxel as first-line treatment for patients with unresectable locally advanced or metastatic triple-negative breast cancer. Compared with placebo plus nab-paclitaxel, atezolizumab + nab- paclitaxel improved OS and PFS (median OS, 21.3 months vs 17.6 months; median PFS, 7.2months vs 5.5 months) (23). The above studies show that nab-paclitaxel combined with anti-PD1/PD-L1 antibodies can prolong the survival time of patient.

Nab-paclitaxel and PD1/PDL1 inhibitors may also be a choice for mBC. The PEANUT study evaluated pembrolizumab in combination with nab-paclitaxel as second-line therapy for mBC. The study demonstrated excellent safety, durable PFS (5.9 months), and clinically meaningful ORR (38.6%). Tumor mutation burden and CPS are not significantly associated with PFS at univariable analyses (24). The response was more pronounced in patients with CPS ≥ 10% than in patients with CPS < 10% (77.8% versus 30.4%). These results suggested that Nab-paclitaxel chemotherapy combined with ICIs improved clinical efficacy as second-line treatment after platinum chemotherapy failure, regardless of the expression status of PD-L1.

In this case, though the patients received platinum-based chemotherapy, the disease progressed to mBC quickly. Although sintilimab has not been approved for metastatic urothelial carcinoma in China, it has shown reliable efficacy and safety in clinical trials in solid tumors. Under the medical conditions at that time, sintilimab was the only anti-PD1 antibody available in our hospital. The patient received nab-paclitaxel and sintilimab based on our previous experience (25). The patient was well informed and was aware of these medications' off-label use. With the patient’s written consent, we treated the patient with Nab-paclitaxel in combination with sintilimab, and the results exceeded our expectations. The patient achieved CR and remained disease free for over 41 months.

In conclusion, this case demonstrated that Nab-paclitaxel, in combination with sintilimab, may be a safe and effective treatment option for mBC patients. More clinical data are needed to support this treatment strategy.
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Background

Muscle invasive bladder urothelium carcinoma is a common urinary tract tumor. With the deepening of research, more and more treatment methods are applied in clinical practice, extending the life of patients. Among them, the clinical application of chemotherapeutic intravesical hyperthermia and tumor immunotherapy provides new ideas for our treatment.



Case report

An 81-year-old female patient was diagnosed with stage T2N0M0 bladder cancer in our hospital. Because the patient and her family were keen to preserve her bladder, they declined surgery and opted for combined chemotherapy. After informed consent from the patient and her family, she received cisplatin combined with gemcitabine intravesical hyperthermic infusion. But the side effects of cisplatin made her intolerable to chemotherapy. With their informed consent we changed her to intravenous tislelizumab in combination with gemcitabine intravesical hyperthermic infusion to continue her treatment. During the subsequent follow-up visits, we found a surprising effect of the treatment.



Conclusion

Gemcitabine intravesical hyperthermia therapy combined with intravenous tislelizumab in the treatment of muscle invasive bladder urothelium carcinoma may provide a new possible therapeutic strategy of some patients who are inoperable or refuse surgery.





Keywords: muscle invasive bladder urothelium carcinoma, chemotherapy, bladder hyperthermia, gemcitabine, tislelizumab, tumor immunotherapy



1 Introduction

With the further research, the treatment of muscle-invasive bladder cancer has brought hope to more and more patients. The non-operative treatment of muscle-invasive bladder cancer includes chemotherapy, hyperthermia and immunotherapy (1). The experimental results show that hyperthermia can synergize with chemotherapy and radiotherapy to a certain extent and improve its efficacy (2, 3). Clinical studies have also shown that this is an effective way to prolong the survival time of patients and reduce the incidence of total cystectomy (4). Intravesical chemotherapy combined with hyperthermia is expected to become standard of care in patients who refuse radical cystectomy (5). Rise of immunotherapy brings new treatment options and hope to cancer patients (6). However, the dilemma was that the objective response rate of ICIs (immune checkpoint inhibitors, ICIs) alone is low in various carcinomas (7). Therefore, how to improve the objective response rate of immunotherapy is an urgent problem to be solved in current immunotherapy. At present, chemotherapy drugs combined with intravesical hyperthermia and immunotherapy are not widely used in clinical practice. Next, we report a case of T2N0M0 bladder urothelial carcinoma treated with gemcitabine bladder hyperthermia infusion combined with immunotherapy drug tislelizumab.



2 Case description

An 81-year-old woman was initially referred to our ward due to mild urinary frequency, urgent urination and painful urination that had lasted for 1 month. One month prior to referral, the patient had new-onset urinary frequency, urgent urination and painful urination without obvious inducement. During this month, the patient was treated with antibiotics at the local hospital, but the response was not satisfactory. After a CT examination at the local hospital, a bladder mass was found and then referred to our ward. The patient has suffered from hypertension and diabetes for 30 years, and her blood pressure is currently controlled within the normal range after oral medication. Laboratory investigations included the following: leukocytes: 4.31 × 109/L, hemoglobin: 128g/L; blood sugar: 8.45 mmol/L (reference range: 3.9-6.1umol/L); triglycerides: 3.55mmol/L (reference range: 0-1.7mmol/L); platelet :113×109/L (reference range: 125-350×109/L). Routine urine examination: urine occult blood: +-cell/UL; White blood cell: +-cell/UL; White blood cell:40/ul (reference range: 0-28/ul). Ultrasound examination showed a 34×21 mm solid mass in the left anterior wall of the bladder. MRI report (Figures 1A, B): there is a 24×16×29 mm nodule in the left posterior wall of the bladder that can be obviously unevenly enhanced, no enlarged lymph nodes. Cystoscopy and biopsy confirmed high-grade bladder urothelial carcinoma. Pathology report (Figure 2): High-grade urothelial carcinoma, HER- 2 protein: (2+), PD-1 (positive tumor cell number 5%), PD-L1 (Combined Positive Score (CPS): 70). Preliminary diagnosis: 1. Bladder urothelial carcinoma T2N0M0; 2. High risk of hypertension grade 1; 3. Type II diabetes. Despite our patient communication, patients and their families still want to preserve the bladder and refuse surgery.




Figure 1 | (A, B) (February 6): the left posterior wall of the bladder was unevenly thickened, and abnormal signal nodules were seen. (C, D) (April 3): compared with before, the tumor has shrunk significantly, and the lymph nodes are similar to before. (E, F) (May 26): The thickness of the left posterior wall of the bladder was reduced, and the lymph nodes remained unchanged.






Figure 2 | High-grade urothelial carcinoma. (A–D): PD-L1 (CPS: 70), (E, F): PD-1 (positive tumor cell number 5%).



After fully communicating with the patient and his family and signing the informed consent, use the gemcitabine + cisplatin regimen for treatment. On February 14, 2022, the patient received intravenous cisplatin for the first time, and on February 15, she received gemcitabine intravesical hyperthermia under local anesthesia. Subsequently, the patient developed intolerance symptoms such as nausea, vomiting, and fatigue. We considered the patient to be intolerant to platinum-based chemotherapy. After the patient and his family agreed and signed the informed consent, the treatment plan was changed to gemcitabine intravesical hyperthermic infusion combined with intravenous tislelizumab immunotherapy. On March 4, 2022, the patient received gemcitabine intravesical hyperthermia under local anesthesia and received intravenous tislelizumab for the first time. The patient subsequently received gemcitabine intravesical hyperthermic infusion combined with intravenous tislelizumab every three weeks. The patient received a total of 5 complete treatments of gemcitabine bladder hyperthermia combined with intravenous tislelizumab. On April 3, the patient was reexamined MRI (Figures 1C, D), and the report: compared with before, the tumor has shrunk significantly, and the lymph nodes are similar to before. ECT report: no obvious abnormal bone metabolism was found in the whole body. On May 26, she reviewed the MRI (Figures 1E, F): The thickness of the left posterior wall of the bladder was reduced, and the lymph nodes remained unchanged. The patient developed symptoms of bladder infection after the end of treatment in June, and subsequently received only intravenous tislelizumab intravenous infusion, but failed to receive bladder hyperthermic infusion therapy.



3 Discussion and conclusion

In this case, we observed that gemcitabine intravesical hyperthermia combined with intravenous tislelizumab brought a good antitumor effect to the patient, and the tumor responded completely. What is even more commendable is that after treatment, the idea of preserving the bladder for the patient is satisfied, while avoiding the trauma and psychological damage caused by the operation. This also fully demonstrates the feasibility of this combination therapy.

As a pyrimidine antimetabolite, gemcitabine is usually used in the systemic treatment of various malignant tumors (8). With the in-depth study of hyperthermia combined with chemotherapy, it can be confirmed that hyperthermia has an encouraging effect in the treatment of bladder cancer (9). Studies have shown that intravesical hyperthermic perfusion play a synergistic effect with a variety of chemotherapy drugs in the application of bladder cancer. Compared with ordinary infusion chemotherapy, intravesical hyperthermic infusion can reduce the recurrence rate, reduce the incidence of radical cystectomy, and has higher safety (4, 9, 10). Some scholars have reported that compared with passive diffusion, hyperthermia can increase the delivery concentration of the drug, shorten the delivery time and increase the concentration of the drug in the urothelium (11). Hyperthermia prevents cisplatin-induced DNA damage-induced slowing of replication forks, enhances the formation of double-strand breaks in replicating cells, significantly delays cisplatin-induced DNA damage repair, and blocks chemotherapy-induced polyADP-ribosylation (PARyla-tion) (12). Based on this, we selected a thermal perfusion equipment that adopts computer numerical control heating system, automatic safety guarantee system, non-interference temperature measurement system and active automatic cooling system. During patients’ treatment, the device utilizes water bath heating and efficient heat exchange to precisely control the temperature within 43 ± 0.1°C (4). Unfortunately, our patient did not tolerate cisplatin chemotherapy due to severe side effects. Even compared with other platinum-based drugs, cisplatin has fewer side effects than carboplatin in the treatment of bladder tumors (13). In some reports, we have collected some side effects of cisplatin, such as hepatotoxicity, cardiotoxicity, nephrotoxicity, and allergic reactions (14).

In subsequent treatments, tislelizumab replaced cisplatin. Tislelizumab was approved in China in April 2020 for patients with locally advanced or metastatic urothelial cancers who have previously received platinum-based treatment. In recent years, immunotherapy has shown broad application prospects in the field of tumor treatment and has become a new hope for conquering tumors. Tislelizumab was evaluated in a single-arm phase 2 study (NCT04004221/CTR20170071) to determine whether it is safe and effective in patients with PD-L1-positive urothelial cancer. 104 patients were included in the efficacy assessment for antitumor activity. Confirmed objective responses were observed in 25 patients (overall objective response rate, 24%, 95% CI, 16, 33) (15). The abnormal expression of immune checkpoints in the tumor microenvironment makes the immune response unbalanced and the anti-tumor immune response is inhibited. Tislelizumab is a ICIs that can block the binding of the immune checkpoint PD-1 to its ligands. It can improve anti-cancer immune activity and has good application prospects in the field of tumor therapy (16). Although ICIs can bring certain survival benefits to some patients and maintain a sustained immune response for a long time. The results of several studies have shown that the overall objective response rate (ORR) of ICIs alone is low, only 15%-31% (17, 18). In related reports, scholars have proposed that hyperthermia leads to the release of heat shock proteins, especially HSP70, which stimulate adaptive T cell responses and induce innate and adaptive immunity (19). Hyperthermia-induced HSP70 can initiate anti-tumor immune responses by inducing tumor cells to secrete cytokines. After knocking out the HSP70 gene, mouse tumor growth was accelerated, and a lack of immune cell infiltration in tumor tissue could be observed (20). In addition, Kolosnjaj-Tabi et al. showed that hyperthermia can reduce tumor stiffness and soften its extracellular matrix, thereby promoting drug penetration and immune cell infiltration by lowering the physical barrier effect (21). Some scholars have reported that gemcitabine can activate immunogenicity of tumor cells and increase the efficacy of immunotherapy (22). Tislelizumab is an immunotherapy drug. We hope to enhance the effect of immunotherapy with hyperthermia. Fortunately, the therapeutic effect of this line is fully reflected in this patient

The quality of life and life burden of bladder cancer patients after surgery may lead to psychological distress. In one study, scholars found that patients had significant psychological distress that persisted for one month after receiving RC. In one study, scholars found that a considerable proportion of patients had psychological distress in the perioperative period of RC (23). The woman we treated avoided RC, and a positive mindset may have helped her recover as well.

Finally, some side effects in this treatment plan are also worth thinking about. The patient developed a urinary tract infection, which interfered with perfusion therapy. In the future, we should take more preventive measures to avoid urinary tract infections, including the use of silver ion or antibiotic-coated catheters, the use of more lubricants to reduce urethral friction and more delicate manipulations, etc. (24). Moreover, at the public level, the unacceptability of hyperthermia is also a current dilemma. One of the reasons is that some small organizations make these hyperthermia devices, and they lack mass media publicity and funding to support clinical trials (25). We should invest more research in the future to benefit more patients.
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Primary bladder mucosa-associated lymphoid tissue (MALT) lymphoma is an extremely rare bladder tumor. Only scarce reports have been reported. We hereby report a case of an 81-year-old female patient with bladder tumor presenting with frequent urination and dysuria, whose pelvic magnetic resonance imaging (MRI) considered bladder cancer. She underwent transurethral resection of the bladder tumor (TURBT), and histopathology confirmed the mass to be bladder MALT lymphoma. The patient refused further treatment, and no disease recurrence one year after surgery. The current data are insufficient to draw conclusions about the long-term efficacy of treatment for this tumor, regular follow-up is necessary. To further understand the clinical features, pathology, treatment and prognosis of this tumor, we have searched the literature from 1990 to the present, analyzing a total of 64 cases of primary MALT lymphoma.
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Introduction

Primary extranodal non-Hodgkin’s lymphomas (NHLs) comprise approximately 10-20% of all NHL cases (1). The most common site of involvement is the gastrointestinal tract, followed by the head and neck, central nervous system, breast, thyroid, skin, bones, and testes. Primary lymphoma involving the bladder is very uncommon, accounting for less than 1% of all bladder tumors and only 0.2% of extranodal lymphomas (2). Mucosa-associated lymphoid tissue lymphoma is a unique subtype of B-cell non-Hodgkin’s lymphoma, which accounts for 7% to 8% of all B-cell lymphomas (3). Therefore, this tumor can easily be misdiagnosed until histologically confirmed. It needs to be clinically differentiated from other diseases including inflammatory lesions, bladder cancer and infection. There is no consensus on the optimal treatment strategy for primary bladder MALT lymphoma. Clinicians can choose surgery or/and radiation or/and chemotherapy based on the patient’s specific situation and their own clinical experience. Although the prognosis of primary bladder MALT lymphoma is good, the current data are insufficient to draw conclusions about the long-term efficacy of treatment for this tumor, regular follow-up is necessary. The present study reported a case of a bladder MALT lymphoma and reviewed the relevant literature to further understand the clinical characteristics, pathology, treatment and prognosis of primary MALT lymphoma, and to strengthen the awareness of this rare disease.



Case presentation

An 81-year-old woman was admitted with symptoms of frequent urination and painful urination. The patient’s symptoms started one month prior to her presentation, and she had no other symptoms. The patient did not undergo relevant examination and treatment. She follows a healthy daily diet, and no relatives in her family had similar illnesses. The patient’s vital signs were normal. Lymph node and abdomen physical examination showed no abnormalities. Urine analysis showed a red blood cell count of 79.4 cells/µl and a white blood cell count of 5071 cells/µl. Urine culture indicated Escherichia coli, and other indices were normal. Colour ultrasound showed a 29 mm×9 mm×19 mm hypoechoic mass in the posterior wall of the bladder, with a clear boundary and a regular form. CDFI: no blood flow signal in the mass was noted (Figure 1). Pelvic magnetic resonance imaging indicated bladder cancer (Figures 2A–H). Computed tomography (CT) of the chest and abdomen revealed no enlarged lymph nodes. The patient underwent transurethral resection of the bladder tumor after the use of antibiotics to control the urinary tract infection. During the operation, the right side and posterior bladder wall showed two nodular lesions with a size of approximately 20 mm×15 mm and 10 mm×10 mm, with a broad base and little bleeding upon resection, respectively (Figures 3A, B). Histopathological studies of the resected tumors revealed a large number of proliferating lymphocytes, mainly medium-sized lymphocytes, and some with an empty cytoplasm; lymphoid follicular hyperplasia with irregular enlargement of the marginal area was noted (Figures 4A, B). Immunohistochemical studies of the tumors showed that the lesion was positive for the expression of CD20, CD79a, BCL-2, Ki-67 and CD21 and negative for CD3, CD5, CD10, CD23, CD138, cyclin D1 and lambda (Figures 4C,D). The pathological diagnosis was consistent with MALT lymphoma. CT scans of the chest and abdomen did not reveal any lymphadenopathy or organ enlargement. Metastatic lesions were not detected. Therefore, the final diagnosis was primary bladder MALT lymphoma. According to the patient’s condition, we recommended the patient to undergo radiotherapy and chemotherapy, but considering the age and general condition of the patient, the patient and family refused further treatment. Therefore, regular follow-up of the patient was recommended. Six months and one year after the operation, no discomfort was reported. No obvious abnormality was detected by cystoscopy. Her follow-up chest and abdominal CT scans showed no abnormality, similar to the previous manifestations. However, the patient was advised to attend lifelong follow-up visits for regular reexaminations.




Figure 1 | Color ultrasound. This image showed a hypoechoic mass in the posterior wall of the bladder. CDFI: no blood flow signal in the mass [arrow].






Figure 2 | MRI. This image showed a space-occupying lesion with long T1 signal in the right anterior wall of the bladder [(A), arrow]; this image showed a space-occupying lesion with short T2 signal in the right anterior wall of the bladder [(C), arrow]; the enhancement scanning was even [(E), arrow]; diffusion was limited [(G), arrow]. This image showed a space-occupying lesion with long T1 signal in the posterior upper wall of the bladder [(B), arrow]; this image showed a space-occupying lesion with short T2 signal in the posterior upper wall of the bladder [(D), arrow]; the enhancement scanning was even [(F), arrow]; diffusion was limited [(H), arrow].






Figure 3 | Cystoscope. This image showed a space-occupying lesion in the posterior upper wall of the bladder [(A), arrow]; this image showed a space-occupying lesion in the right anterior wall of the bladder [(B), arrow].






Figure 4 |     Pathology. Hematoxylin-eosin staining of a surgical specimen. demonstrated MALT lymphoma [(A, B)]; Immunohistochemical staining. demonstrated ki-67 expression (C). Immunohistochemical staining demonstrated. CD20 expression (D).





Systematic review of literature

The PubMed database was systematically searched for bladder MALT lymphoma from 1990 to 2022. The following keywords were used: (bladder mucosa-associated lymphoid tissue lymphoma) or (bladder MALT lymphoma), and 96 results were retrieved. After excluding secondary bladder mucosa-associated lymphoid tissue lymphoma and review and unrelated studies, 44 articles describing 64 cases (11 men and 53 women) were finally identified. The ratio of male to female was 1:4.8. The mean age at onset was 65 years (range, 17 to 88 years). Twenty-eight of the 37 patients presented with solitary bladder nodules. Twenty-three patients were reported from Asia, of which 18 were from Japan (2, 4–20).28 cases were from Europe, most of them from the United Kingdom (21–27). Including our patient, only four cases had been reported in China (3, 28, 29). All patients had some urinary symptoms at the time of presentation. Most patients presented with hematuria. Escherichia coli was the most common pathogen.

There were various treatment strategies for primary bladder MALT lymphoma, including antibiotics, surgery, radiotherapy, chemotherapy and combination therapy. Six patients achieved significant results after antibiotic treatment (11, 13, 25, 30–32). Eleven patients underwent some surgery with or without chemotherapy and/or radiotherapy (3–5, 10, 16, 17, 19, 20, 33–35). The majority of patients (11) received chemotherapy either alone (30) or in combination with radiotherapy (22) (Table 1). Hughes et al. reported a patient who was successfully treated with diathermy (26). There was no information on treatment in the three cases. Overall, the treatment effect was good with the longest follow-up time of 156 months.


Table 1 | Review of characteristics of primary bladder mucosa-associated lymphoid tissue lymphoma.





Discussion

Lymphoma is a malignant tumor originating from lymphoid tissue. Due to the absence of lymphoid tissue in various organs of the urinary system, primary lymphoma involving the bladder is extremely rare, which primarily affected older women in our reviews, with a high proportion in Japan and the United Kingdom.

The precise mechanisms of primary bladder MALT lymphoma have not been clarified. Reportedly, 40% of patients with primary bladder lymphoma have a history of chronic cystitis, and Escherichia coli is the most common infectious agent (25, 48), which is consistent with the results of our systematic review. In addition, Morita et al. found that autoimmune interstitial cystitis is associated with the development of bladder MALT lymphoma (14).

The common pathological types of bladder lymphoma include low-grade mucosa-associated lymphoid tissue and high-grade diffuse large B cell type of lymphoma (DLBCL), while anaplastic large cell lymphoma (ALCL) is rare. Most primary bladder MALT lymphomas have insidious onset, long course and no typical clinical manifestations. Gross hematuria is the most common clinical symptom, followed by frequent urination, urgency, and dysuria. The differential diagnosis is broad, including inflammatory lesions, bladder cancer, and infection. As a result, patients with this disease are often not diagnosed and treated timely. In addition, some cases of low-grade lymphoma are known to transform into high-grade DLBCL (4), which means that early diagnosis of MALT lymphoma is important to improve prognosis.

Bladder lymphoma usually grows at the base and the trigone of the bladder (35). Commonly, such lesions are initially misdiagnosed as bladder cancer. Imaging examinations usually can not provide much diagnostic information because of their low sensitivity. However, on cystoscopy, these tumors appear as well-defined intracapsular masses typically (33). Diagnosis depends on histopathological and immunohistochemical analyses. Typical MALT lymphoma cells often appear as small to medium-sized lymphocytes with moderate cell size and irregular nuclei, similar to follicular center cells, so they are called “centrocyte-like cells”. Immunohistochemical staining for MALT lymphoma is positive for CD20 and CD79a (3). In this case, the patient’s clinical symptoms, histopathology, and immunophenotype were consistent with MALT lymphoma.

To date, there is no consensus on the optimal treatment strategy for primary bladder MALT lymphoma. There are different therapeutic strategies available for primary bladder MALT lymphoma, depending on the clinical behavior of the tumor, the patient’s general condition, and life expectancy. In all of the cases in our review study, the majority of the patients had presented with localized lesions. A variety of treatment options have achieved a good prognosis. Combined with literature review, it is recommended that TURBT should be attempted first, followed by chemotherapy, or radiotherapy alone, or in combination. In our study, the patient underwent transurethral resection of the bladder tumor to remove the tumor and absence of recurrence at follow-up. All treatment regimens (R-CHOP, CHOP, ChlVP, ChlD) for bladder lymphoma have achieved significant efficacy; R-CHOP was the most frequently used. The R-CHOP chemotherapy regimen has achieved remarkable results in the treatment of both low-grade and high-grade primary bladder lymphomas as monotherapy or in combination therapy (35). Rituximab (anti-CD20 monoclonal antibody) has been shown to be effective in MALT lymphomas with response rates of 55% to 73% (49). Radiotherapy can be used for initial treatment, especially for low-grade or adjuvant treatment after resection (35). Although the prognosis of primary bladder MALT lymphoma is good. It is necessary to regularly follow-up patients who have MALT lymphoma. It must include at least urinary ultrasound and cystoscopy examination. Our reviews indicated that 52 patients were free of recurrence during follow-up of 3 months to 13 years. However, we need to accumulate more cases and long-term follow-up to help better understand the optimal treatment and prognosis of the disease.



Patient perspective

My frequent and painful urination affected my quality of life and causes me great distress. The doctors helped me make the right diagnosis and chose minimally invasive surgery to completely remove the tumor and eliminated the symptoms of frequent and painful urination. My fear and worry about the tumor disappeared. I achieved physical and psychological healing. I think I’ve been treated very successfully.



Conclusion

We have described the clinical features, pathology, treatment and prognosis of primary bladder MALT lymphoma to further improve people’s understanding of this rare disease, and primary bladder MALT lymphoma should be included in the differential diagnosis of bladder neoplasm.
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Ewing sarcoma (ES) is the second most common malignant bone tumor in children and has also been described in adults with highly aggressive behavior. ES belongs to the small round blue cell tumor family and presents the distinctive translocation of FET-ETS family genes (85% with EWSR1), generating gene fusions. Extraskeletal ES mainly occurs in soft tissues; the urogenital tract is rarely affected, and ureteral localization is an exceptional event with only 4 cases described in the literature. Here we report the first Italian case of primary ES of the ureter, a 24-year-old young man with lower back pain and a narrowed left ureteral lumen on CT scan. ES of the urogenital tract is an almost unique condition with a nonspecific clinical presentation and a challenging diagnosis for pathologists. We encourage awareness of these exceptional events in the differential diagnosis of ureteral lesions in young patients.
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1 Introduction

Ewing’s sarcoma (ES) is a malignant neoplasm with highly aggressive behavior (1). It is the second most common malignant bone tumor in children, but less frequent cases have been described in older patients, often affecting extraskeletal sites (2).

ES is characterized and defined by the presence of non-random chromosomal translocations—detectable by fluorescence in situ hybridization (FISH)—producing fusion genes that involve one member of the FET family of genes and a member of the E26 transformation-specific (ETS) family (EWSR1–FLI1 in 85%–90% of cases), encoding aberrant transcription factors (3). Histologically, classical ES consists of a proliferation of uniformly small round cells with inconspicuous nucleoli and scant clear to pale cytoplasm, with a sheet-like growth pattern (4). Tumor cells usually show strong and diffuse expression of CD99 and NKX2.2 (5). The current management of ES includes neoadjuvant chemotherapy followed by surgical resection and/or radiotherapy and adjuvant chemotherapy. Systemic treatment is usually composed of multiagent chemotherapy cycles of vincristine, doxorubicin, and cyclophosphamide (VDC) alternating with cycles of ifosfamide and etoposide (IE) (6).

ES usually affects bone, but it can also localize in extraskeletal sites, most commonly in soft tissues (12% of cases) (1). Urogenital tract involvement is a rare event, most frequently arising in the kidney, followed by the bladder and the prostate (7–11). As for the ureter, a primary ES is an exceptional finding: to our knowledge, there are no more than four cases described in the literature (12–15).

Here we report the fifth case of primary ureteral ES and the first in Italy as a unique manifestation of the disease.



2 Case description

A 24-year-old male presented to our institution with a 6-month history of left lower back pain. Five years before, he underwent surgery for varicocele and had a history of prostatitis. No relevant family medical history was documented. Abdominal US and CT scans of the urological tract with contrast medium were performed with the finding of a narrowed left ureteral lumen and ipsilateral hydronephrosis (Figure 1). Cytology was negative for malignancy, and subsequent diagnostic ureteroscopy revealed a polypoid fibrotic lesion, but a biopsy was not feasible. To resolve the obstruction and understand the nature of the lesion, the patient underwent a left distal segmental ureterectomy with intraoperative evaluation of the specimen.




Figure 1 | CT scan of the urological tract scan showing the narrowed lumen of the left pelvic ureter (A) and ipsilateral hydronephrosis (B).



Frozen sections showed a proliferation of round to ovoid epithelioid cells, arranged in solid sheets, with nuclear atypia and eosinophilic cytoplasm (Figure 2A). These findings, together with the clinical presentation, initially suggested a urothelial carcinoma. Therefore, robot-assisted uretero-ureteral termino-terminal anastomosis and ureteral double-J stenting were performed.




Figure 2 | Intraoperative frozen section showing a solid proliferation of round to ovoid epithelioid cells, with atypical nuclei and eosinophilic cytoplasm, suggesting a urothelial carcinoma (hematoxylin and eosin (H&E), ×10) (A). An obstructing mass was found in the ureteral wall (H&E, ×0.25) (B), which corresponded to a solid growth with spared overlining urothelium (H&E, ×2) (C) and foci of necrosis (H&E, ×5) (D). Notably, the tumor was composed of round to spindle, monotonous, small cells with the peculiar intracytoplasmic glycogen (H&E, ×40) (E). Immunohistochemically, the tumor was negative for GATA3 (F) but showed the characteristic positivity for CD99 (G), NKX2.2 (H) and FLI1, the suspected and most common partner of translocation, confirmed at NGS analysis (I).



Grossly, an obstructing grayish mass of 2 cm was found in the ureteral wall. Histological examination demonstrated solid growth of round to spindle cells, monotonous, small-cell malignant proliferation, and foci of necrosis. Remarkably, the overlying urothelium was spared (Figures 2B–E). To confirm the urothelial nature of the neoplasm, an immunohistochemical stain for GATA3 was performed, with a negative result (Figure 2F). These features prompted us to consider a non-urothelial tumor and to rule out small, round, blue-cell tumors. Indeed, an epithelial neoplasm was excluded by immunonegativity for panCK; tumor cells were positive for CD99, FLI1, NKX2.2, synaptophysin (only focal), and negative for myogenin, ERG, and WT1 (Figures 2G–I). To detect EWSR1 translocation, FISH was performed on 4-mm-thick formalin-fixed, paraffin-embedded (FFPE) tumor sections. Vysis LSI EWSR1 (22q12) Dual Color Break Apart Rearrangement Probe (Abbott Molecular, Abbott Park, IL), a mixture of two probes that map the 5’ side of the EWSR1 gene (labeled in SpectrumOrange) and the 3’ side of the EWSR1 gene (labeled in SpectrumGreen), has been used. Signals were evaluated in at least 100 tumor nuclei per specimen. EWSR1 translocation was detected in 80% of cells in the tumor area (Figure 3A). Eventually, primary ureteral ES was diagnosed. Subsequently, Archer Pan Solid Tumor v2 next-generation sequence analysis (NGS) was performed. Archer Data Analysis Software 6.0 confirmed FLI-1 as the translocation partner (Figure 3B).




Figure 3 | FISH with an EWSR1 Dual Color Break Apart Rearrangement Probe detected EWSR1 translocation in 80% of tumor cells as orange and green spitting signals (white arrows) (A). Pan Solid Tumor v2 NGS analysis revealed the gene fusion involving exon 7 of EWSR1 and exon 6 of FLI, detected by a gene specific primer (GSP2) specific for EWSR1 (B).



Post-surgical CT total body and PET scan did not show any distant metastases. After a definitive diagnosis and multidisciplinary tumor board, systemic multiagent adjuvant chemotherapy was administered with four cycles of vincristine (2 mg), doxorubicin (37.5 mg/m2), and cyclophosphamide (600 mg/m2) (VDC) alternating with five cycles of ifosfamide (3 g/m2) and etoposide (150 mg/m2) (IE). Subsequently, the patient underwent radicalization surgery with a partial ureterectomy and surrounding soft tissue resection, without residual tumor. After 15 months of follow-up, the patient was alive with no sign of recurrence or metastatic disease on CT total body and with programmed maintenance chemotherapy (VC×3/IE×2).

A temporal timeline of the most relevant events is depicted in Figure 4.




Figure 4 | Temporal timeline.





3 Discussion

ES is a small round cell sarcoma characterized by FET-ETS family gene translocations (EWSR1–FLI1 in 85%–90% of cases) (2). It is an aggressive disease usually treated with surgical excision preceded by neoadjuvant CT and followed by adjuvant CT (6).

ES usually affects the bone of children and young adults, but it can also arise in older patients and localize in extraskeletal sites, mainly in soft tissues (1). A review of the English-language literature revealed that the urogenital tract is rarely involved: the most common site is the kidney, with almost 200 cases described (7, 8), followed by the bladder (9), and the prostate (10, 11). Ureteral localization is an exceptional finding, with only four cases of primary ES of the ureter previously reported (12–15).

Table 1 summarizes the patients’ clinical features. As for the literature cases, two patients were males, and the median age was 39.5 years. All patients had clinical symptoms as the initial presentation of the disease. Hematuria and flank pain were the most frequent symptoms (3/4), but only in two cases where they present simultaneously. Indeed, our patient presented with lower back pain without hematuria. All patients underwent surgery, and three received adjuvant systemic therapy, like in our case. All tumors showed typical features of ES. Similarly, our case presented morphological features of the classic ES and also the characteristic immunohistochemical profile with positivity for CD99, NKX2.2, FLI1, and synaptophysin (4, 5). Our Archer Pan Solid Tumor v2 NGS analysis revealed a gene fusion involving exon 7 of EWSR1 and exon 6 of FLI, in keeping with the literature. Indeed, the most common breakpoints are exons 7 and 6 of EWSR1 and exons 7 and 5 of FLI1 (3). Interestingly, the EWSR1–FLI1 fusion was identified only in one other patient by RT-PCR (12). Only one patient had a fatal outcome. This patient was a 45-year-old male with a deferred diagnosis of a recurrent lesion of the ureter treated with segmental ureteral resection and partial cystectomy. After 7 years, he experienced pelvic recurrence and progression to metastatic disease regardless of adjuvant chemotherapy with three courses of vincristine, adriamycin, cyclophosphamide (VAC), and IE (13).


Table 1 | Clinical features.



In a clinical scenario with a young patient presenting with non-specific symptoms and a ureteral mass, in the absence of other primitive tumors, like in our case, the differential diagnosis should comprise a localization of either a germ cell tumor or a lymphoma. Blood markers and imaging to detect abdominal lymphadenopathy might be helpful in this setting. For our patient, the CT scan excluded further abdominal lesions, while blood markers were not tested.

Although less frequent, a retroperitoneal soft tissue tumor should also be ruled out.

In the suspected case of primary urothelial carcinoma of the ureter, our patient underwent surgery without a previous diagnosis. This is because the lesion could not be biopsied during diagnostic ureteroscopy due to lumen fibrotic obstruction. Therefore, an intraoperative evaluation was performed on the partial ureterectomy specimen. Frozen sections were somehow misleading since they suggested a urothelial neoplasm. Indeed, the tumor showed a more epithelioid morphology with round to ovoid cells with eosinophilic cytoplasm, growing in solid sheets with a fair degree of atypia. The urothelial nature was also consistent with site and clinical presentation, although in a young patient. The results of the intraoperative evaluation prompted the urologist to perform an uretero-ureteral anastomosis without radicalization.

The clinical management after definitive diagnosis was challenging and required several multidisciplinary tumor boards to decide for a completion surgery and adjuvant chemotherapy. In daily practice, a preoperative diagnosis of ES is of paramount importance to the oncologist since these tumors—of any site—undergo standardized protocols with preoperative neoadjuvant chemotherapy (6). Indeed, the difficulty in obtaining adequate diagnostic material during ureteroscopy in our case had an actual impact.

Remarkably, due to the lack of a preoperative histological diagnosis, three of the four previously reported cases received chemotherapy only after surgery (12–14). In one patient, a 69-year-old woman, systemic therapy was not administered due to age and impaired cardiopulmonary function (15).

To the best of our knowledge, this is the fifth reported case of primary ureteral ES and the first in Italy. ES of the urogenital tract is an exceptional condition with nonspecific clinical presentation and a challenging diagnosis, with a possible impact on oncological management due to the common lack of preoperative histological information precluding neoadjuvant treatment protocols. We encourage awareness of these exceptional events in the differential diagnosis of ureteral lesions in young patients.
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Patients after kidney transplantation have a much higher risk of developing malignant tumors than the general population. And the native kidney is an organ relatively susceptible to malignant tumors after renal transplantation. However, the simultaneous development of bilateral renal tumors is very rare; especially the bilateral native kidneys harbor different pathological types of renal cell carcinoma (RCC). We report a case of a patient who developed malignant tumors in both native kidneys nearly 19 years after renal transplantation. This patient underwent bilateral laparoscopic radical nephrectomy, and postoperative pathological examination showed clear cell RCC on the left native kidney and papillary RCC on the right one. And the early detection and surgical treatment resulted in a good prognosis. The literature related to the diagnosis and treatment of bilateral RCC after renal transplantation is also reviewed.
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Introduction

Renal transplantation is considered to be the best treatment for end-stage renal disease, which greatly improves the quality of life and prognosis of patients. However, due to the influence of the long-term use of immunosuppressive agents on the human immune system, renal transplantation recipients are more prone to malignant tumors (1). Renal cell carcinoma (RCC) is the third most common malignancy in renal transplant recipients after cutaneous tumors and hematopoietic cell diseases (2). However, the simultaneous presence of bilateral renal tumors is rare, especially in transplant recipients without autosomal dominant polycystic kidney disease. And the presence of bilateral primary renal tumors with different pathological components is more rare. In this paper, we described a renal transplant recipient who developed different pathological types of RCC in bilateral native kidneys.



Case report

The patient is a 61-year-old male. He underwent allogeneic kidney transplantation due to uremia in February 2000. The transplanted kidney was placed in the right iliac fossa. After the transplantation, he was normally on immunosuppressive therapy with cyclosporine (100 mg, 2 times/day) and mycophenolate mofetil (0.5 g, 2 times/day). And he maintained regular physical examinations and the function of his transplanted kidney was normal. A few years later, he developed symptoms of hypertension and started treatment with nifedipine controlled-release tablets (20 mg per night). He was also diagnosed with type 2 diabetes and was treated regularly with synthetic human insulin every day. In November 2018, he was admitted to a local hospital for poorly controlled diabetes. During this time, he underwent a Doppler ultrasound for both the native and transplanted kidneys. It showed that the left kidney had an extremely hypoechoic mass with a regular shape and clear boundary, and irregular anechoic areas could be seen in it. The size of the mass was 46 mm × 44 mm. Then an enhanced contrast CT examination of the abdomen and pelvis was performed. It showed that the mass was located in the upper pole of the left native kidney and it was significantly enhanced unevenly in the cortical phase, and the enhancement in the medullary phase was significantly reduced. Surprisingly, the CT revealed that the patient also had a nodule in the upper pole of the right native kidney and mild enhancement was seen in the nodule in the cortical phase (Figure 1).




Figure 1 | Preoperative renal enhanced computed tomography. Arrows show the tumors in the upper poles of bilateral native kidneys. (A) the tumors are enhanced in the cortical phase; (B) The enhancement of tumors is markedly reduced in the medullary phase, showing the performance of “fast in and fast out”.



He was soon referred to our department with the diagnosis of bilateral native renal tumors. At the time of admission, he was in generally good condition. His height was 164 cm, and his body weight was 67 kg. His body temperature was 36.6°C and he has a heart rate of 80 beats per minute. His blood pressure was 189/104mmHg. A previous surgical scar was visible on the right lower abdomen. There was no percussion pain in the native kidney area, no tenderness in the ureteral area, and no abdominal mass was touched. No other significant positive signs were found. White blood cell count was 5.11×10^9/L, hemoglobin was 136.0 g/L, serum creatinine was 97 umol/L (reference values: 59 - 104 umol/L), eGFR was 72.3 ml/min/1.73m^2, fasting blood glucose was 6.55 mmol/L, urine protein was 2+, urine glucose was 1+. Chest X-ray and ECG showed no significant abnormalities. After proper preoperative preparation, the patient underwent bilateral laparoscopic retroperitoneal radical nephrectomy. The procedure was smooth and took 250 minutes. Postoperative gross specimens showed that both kidneys had marked atrophy of the renal cortex with a thickness of about 1 cm; a 43 mm × 40 mm gray-yellow and gray-red mass in the upper pole of the left kidney, with a cystic cavity in it; a gray-white nodule with a diameter of 12 mm in the upper pole of the right kidney, the cut surface was gray-white and showed a thin papillary shape. No signs of tumor invasion of the renal pelvis and hilar vessels were found in both kidneys. No lymph nodes were palpated in the hilar region. Pathological diagnosis (Figure 2): (left native kidney) clear cell RCC, WHO grade 1, T1bN0M0; (right native kidney) type 1 papillary RCC with papillary adenoma formation, Fuhrman grade 1, T1aN0M0. No tumor invasion of perirenal fat, renal sinus, or renal collecting system was found. No hilar lymph node metastasis was detected. The serum creatinine was 127 umol/L on the first postoperative day and it decreased to 112 umol/L on the fourth postoperative day. He recovered uneventfully and was discharged one week after surgery. During the one-year follow-up, he was alive without RCC recurrence and metastasis.




Figure 2 | Postoperative pathology (HE×200): (A) The tumor in the left native kidney is clear cell renal cell carcinoma. The cancer cells are transparent and arranged in empty nests, and thin-walled sinusoidal vessels form a reticular septum; (B) The tumor in the left native kidney is type I papillary renal cell carcinoma of the right native kidney. Papillary structures formed by fibrovascular axis with foamy macrophages.





Literature review and discussion

Kidney transplantation improves survival and quality of life for patients with end-stage renal disease and is less expensive than countless dialysis sessions, making it the preferred form of kidney replacement therapy (3, 4). Nevertheless, transplant recipients are at higher risk of developing malignancies and the renal cancer incidence is 6.8 times higher than that of the normal population due to long-term immunosuppression (5, 6). A recent meta-analysis showed that the overall estimated incidence of RCC was 0.7% in kidney transplant recipients (2). In addition, most renal cancer occurs in the native kidney, and only 9% of the tumors occur in the allograft itself (7). Clear cell carcinoma is the most common pathological type of RCC. However, the incidence of papillary RCC has increased among kidney transplant recipients. Some studies show that the incidence of papillary RCC after renal transplantation is up to 30% (8). The simultaneous occurrence of malignant tumors in bilateral native kidneys is rare, especially in patients without acquired cystic kidney disease. We identified only 13 cases in the published literature that have been shown in Table 1 (9–18). The majority of these patients were male. The time interval between diagnosis and kidney transplantation ranged from 1 to 18.8 years, with a median time of 10.1 years. The case we report has the longest time interval. As can be seen from Table 1, unlike the conventional sporadic cases in which clear cell RCC is the predominant pathological type, the proportion of papillary RCC is markedly higher in native renal tumors after renal transplantation. As with patients with bilateral renal tumors in sporadic tumors, the pathological type of bilateral tumors were consistent in most patients. Interestingly, the case we present has clear cell RCC in the left native kidney and papillary RCC in the contralateral side, which is very rare.


Table 1 | Published cases developing renal cell carcinoma in bilateral native kidneys after kidney transplantation.



The exact reason for the increased risk of RCC after kidney transplantation is uncertain but is thought to be related to immunosuppression and loss of immunosurveillance (19). Risk factors for developing RCC after kidney transplantation include longer dialysis time before transplantation, history of acquired cystic kidney disease, smoking, male sex, older age, and hypertension (2, 20, 21). It is appropriate to perform screening of kidney tumors in post-transplant recipients, as they are prone to develop renal tumors, and early staged RCC often has no obvious symptoms. Ultrasound could play an important role in the detection of renal masses (22). European Association of Urology guidelines and some authors recommend an annual abdominal ultrasound screening to achieve an early diagnosis and a good prognosis (23, 24). In the case we present, the right kidney tumor was not detected at first by ultrasound. Therefore, computed tomography and/or magnetic resonance imaging are often needed as further confirmatory examinations, especially for patients with the renal cystic disease (25).

Localized bilateral native renal tumors can be treated with bilateral radical nephrectomy. Under appropriate circumstances, bilateral nephrectomy can be safely accomplished in a single procedure as in our case[13]. We performed a bilateral retroperitoneal laparoscopic nephrectomy for this patient and the operation is uneventful. Compare with the transperitoneal approach, the retroperitoneal approach is faster and allows extra-peritoneal dissection (26). During the operation, attention should be paid to the shape of the atrophic kidney and the anatomical changes of the renal pedicle blood vessels (27). The prognosis of localized native kidney RCC after nephrectomy is good (23). As shown in Table 1, most of the recipients with localized tumors were alive and without evidence of recurrence and metastasis during the follow-up period.

The treatment of advanced or metastatic RCC in renal transplant recipients can be challenging and the prognosis is relatively poor (28). Immunosuppression is a risk factor for tumorigenesis and progression, but interruptions and reductions in immunosuppressive treatment bring the risk of immunologic graft loss (29). There is currently no consensus on this dilemma. Reduction of immunosuppression drug dose and/or switch to mammalian target of rapamycin inhibitor, graftectomy, and complete withdrawal of immunosuppression, immune checkpoint inhibitors, or tyrosine kinase inhibitor are all possible options (30–32). Shared decision-making involving the urologist, oncologist, transplant specialist, and patient is essential to develop a rational treatment strategy.

In summary, transplant recipients are at higher risk of developing RCC, but simultaneous development of bilateral native kidney tumors is rare. Regular screening can be helpful in early diagnosis. Localized bilateral native renal tumors can be treated with bilateral radical nephrectomy and may have a good prognosis.
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   Background

Metastatic pheochromocytomas and paragangliomas are rare neuroendocrine tumors with a poor prognosis. Bladder paraganglioma concomitant with urothelial papilloma is even rarer. However, the rate of tumor response to cyclophosphamide–vincristine–dacarbazine (CVD) chemotherapy and 5-year overall survival for patients with metastatic PPGLs remained lower. We described, for the first time, a case of a patient with multiple metastatic bladder PGL who received octreotide LAR combined with CVD chemotherapy after urological surgery and then octreotide therapy was continued during follow-up.


 Case presentation

A 43-year-old male patient was admitted to the urology department for frequent micturition syncope concomitant with malignant hypertension. Preoperative findings were elevated levels of normetanephrine in 24-h urine or plasma. CT and MRI indicated diagnosis of suspicious bladder paraganglioma. Transurethral resection of bladder tumor combined with laparoscopic partial cystectomy was performed successfully after preoperative phenoxybenzamine with aggressive volume repletion for 7 days. The result of postoperative pathology was immediate-risk functional bladder paraganglioma (T2N0M0, Stage II) concomitant with urothelial papilloma, and the immunohistochemistry results of PPGL were positive for Ki-67 (15%), SDHB, CgA, and SSTR2. The patient achieved enhanced recovery with normal urination and no syncope after surgery. However, the results of 18F-FDG and 18F-DOTATATE PET/CT found that the metastatic localizations of bladder PGLs were in the liver, lung, and bones at the 8th month after surgery. The patient received octreotide long-acting repeatable plus six courses of CVD chemotherapy for 6 months, and then octreotide therapy was continued every 3 months until now. Metastatic localizations were stable in CT scans, and vanillylmandelic acid in 24-h urine was maintained at lower levels during follow-up.


 Conclusion

Octreotide long-acting repeatable plus CVD chemotherapy after surgery could achieve stable disease in the case with multiple metastatic bladder PGLs, and the following octreotide therapy could maintain a state of stable disease during the period of 6-month follow-up.




 Keywords: metastatic paraganglioma, octreotide, chemotherapy, PET/CT, SSTR2, case report 

  1. Introduction.

Pheochromocytomas and paragangliomas (PPGLs) of the bladder are among the rarest types of thoracoabdominal neuroendocrine tumors (NETs), originating from the neural crest within the bladder wall (1), accounting for approximately 0.7% of all pathological types of PPGLs and less than 0.05% of all bladder tumors (2, 3). Bladder paraganglioma (PGL) concomitant with urothelial papilloma is even rarer. However, 14% of patients with bladder PGLs experienced recurrence and metastasis after partial cystectomy or transurethral resection of bladder tumor (TURBT) (4). In the presence of metastatic PPGLs, the 5-year overall survival (OS) rate was 50%. Cytoreductive resection, including cyclophosphamide–vincristine–dacarbazine (CVD) chemotherapy, was recommended as the mainstay of treatment for unresectable and metastatic PPGLs (5). However, approximately 33% of patients with metastatic PPGLs exhibited a tumor response to CVD chemotherapy (5). The OS rate for responders at 5 years was 51% (6) and the median response duration was 1.3 years (7). Therefore, future in-depth studies on postoperative adjuvant therapeutic strategies for multiple metastatic PPGL are needed to maintain a state of stable disease and further improve prognosis after CVD chemotherapy.

Octreotide is a somatostatin analog (SSA) that suppresses the proliferation of NETs through specifically binding to somatostatin receptors (SSTRs) and alleviates the clinical manifestations of metastatic PPGLs (8). Octreotide long-acting repeatable (LAR) has been recommended to potentially control tumor growth in patients with metastatic neuroendocrine midgut tumors based on the PROMID studies (9, 10). Meanwhile, the radiographic agents of somatostatin receptors, including 68Ga/18F/177Lu-DOTA-D-Phe1-Tyr3-octreotate (DOTATATE) and 18F-AlF-1,4,7-triazacyclononane-1,4,7-triacetic acid-octreotide (18F-AlF-NOTA-octreotide), have diagnostic and treatment significances for metastatic lesions in NETs (11–16). Therefore, the National Comprehensive Cancer Network (NCCN) guidelines recommended peptide receptor radionuclide therapy (PRRT) with 177Lu-DOTATATE or octreotide therapy as a treatment option for patients with PPGLs that are SSTR-positive upon imaging (5). However, PPRTs have not been widely applied as a result of high technically demanding and heavy economic burden.

Nowadays, octreotide LAR has been approved by the Food and Drug Administration (FDA) for unresectable and metastatic gastroenteropancreatic neuroendocrine tumors (GEP-NETs) that are SSTR-positive with imaging (17). Patients with hormonally functional NETs should continue octreotide along with PRRT or octreotide LAR (5). However, whether octreotide therapy combined with CVD chemotherapy could achieve better efficacy in patients with hormonally functional, unresectable, and multiple metastatic bladder PGL that is SSTR-positive upon imaging has not been reported. We describe, for the first time, a case of a patient with multiple metastatic bladder PGL who received octreotide LAR combined with CVD chemotherapy after double resection, and then continued octreotide therapy during follow-up.


 2. Case description.

 2.1. Preoperative condition.

A 43-year-old male patient was admitted to the Department of Urology with frequent micturition syncope concomitant with hypertension for several weeks on 4 November 2020. The patient was free of diabetes mellitus and other chronic cerebrovascular disorders. The patient also had no history of psychological, genetic, or other disorders and no family history of malignant neoplasms. The patient was taking irbesartan and amlodipine for hypertension and angina pectoris for more than 1 year. The physical examination was normal. Clinical laboratory tests including blood routine examination, blood sugar, blood lipid, serum electrolytes, liver function, and renal function were also normal. Routine urine examination of red blood cells was 5.5/HPF (normal range ≤3/HPF). Serum endocrine biomarkers were as follows: normetanephrine (NMN) 18,063.8 pmol/L (normal range ≤709.7 pmol/L), metanephrine (MN) 194.9 pmol/L (normal range ≤420.9 pmol/L), norepinephrine (NE) 8,590.5 pmol/L (normal range 413.9–4,434.2 pmol/L), epinephrine (E) 151.8 pmol/L (normal range ≤605.9 pmol/L), aldosterone (ALD) 232.19 pg/ml (normal range 40–310 pg/ml), and cortisol (COR) 347.00 nmol/L (normal range 160–660 nmol/L). Urine endocrine biomarkers were as follows: NMN in 24-h urine 5,630 nmol/24 h (normal range <312 nmol/24 h) and MN in 24-h urine 79 nmol/24 h (normal range <216 nmol/24 h). The computed tomography urography (CTU) scan indicated a bladder tumor with a sub-circular soft tissue lesion (4.8 cm × 3.7 cm) in the right anterior wall of the bladder with heterogeneous enhancement in the arterial phase and decreased enhancement of venous phase and excretory phase ( Figure 1A ;  Supplementary Figures 1A–C ). Magnetic resonance imaging (MRI) also indicated bladder tumor with an approximately circular signal of high T2-weighted imaging (T2WI) (4.9 cm × 3.8 cm) in the right anterior wall of the bladder ( Figures 1B   , C ;  Supplementary Figures 1D–F ). Cystoscopic findings revealed a cauliflower-shaped mass with the right anterior wall of the bladder directed inward and a tip in the right wall, approximately 0.8 cm in diameter ( Figure 1D ;  Supplementary Figure 1G ). The preoperative diagnosis was suspicious bladder PGL concomitant with bladder tumor.

 

Figure 1 | The results of preoperative examination. (A) The computed tomography urography (CTU) scan showed a roundish soft tissue lesion (4.8 cm × 3.7 cm) in the right anterior wall of bladder with heterogeneous enhancement of arterial phase. (B, C) MRI showed an approximately circular signal of high T2WI (4.9 cm × 3.8 cm) in the right anterior wall of bladder (B) with heterogeneous enhancement of arterial phase (C). (D) Cystoscopy showed inward right anterior wall. 




 2.2. Operative condition and pathologic results.

The patient received preoperative phenoxybenzamine with aggressive volume repletion for 7 days. The patient successfully underwent laparoscopic partial cystectomy combined with TURBT ( Figures 2A   –C ). The postoperative pathology report confirmed bladder PGL (T2N0M0, Stage II) concomitant with urothelial papilloma ( Figures 2D   , E ), with immunohistochemistry (IHC) positive for Ki-67 (15%), chromogranin A (CgA), succinate dehydrogenase B (SDHB), somatostatin receptor 2 (SSTR2), and synapsin (Syn) of bladder PGL as well as CK20 (umbrella cells) and Ki-67 (1%) of urothelial papilloma (GAPP score of 6), and negative for S-100 of bladder PGL ( Figures 2F–I ;  Supplementary Figures 2A–D ). The final diagnosis was intermediate-risk functional bladder PGL concomitant with urothelial papilloma. The patient achieved enhanced recovery after surgery and returned to normal clinical manifestations, including normal urination and no syncope.

 

Figure 2 | The intraoperative condition and postoperative pathology results. (A) Intraoperative condition of urothelial papilloma in TURBT. (B) Intraoperative condition of bladder pheochromocytomas in laparoscopy-assisted partial cystectomy. (C) The postoperative pathology tissues of bladder pheochromocytomas. (D, E) The results of postoperative pathology with HE staining in bladder pheochromocytomas (D) and urothelial papilloma (E). (F–I) The results in IHC staining of Ki-67+ (15%) (F), SDHB(+) (G), CgA(+) (H), and SSTR2(+) (I) in bladder pheochromocytomas. 




 2.3. Postoperative recurrence condition.

The patient was admitted to the Cancer Center because a skull mass was found on the 8th month after surgery without regular follow-up. The 18F-FDG positron emission tomography (PET)/CT findings indicated multiple high uptake liver (2.8 cm × 2.4 cm) with a maximal standardized uptake value (SUVmax) of 17.7 and bilateral pulmonary nodules with a maximum diameter of 0.5 cm ( Supplementary Figures 3A–C ), as well as high uptake masses and osteolytic bone destruction in the right parietal skull bone, vertebral body, and ilium ( Supplementary Figures 3D, E ). These results revealed that the metastatic localizations of bladder PGLs were in the liver, lung, and bones. The patient underwent 18F-DOTATATE PET/CT targeted imaging as a result of the positive expression of SSTR2. The results showed multiple high uptakes of liver and lung nodules with a SUVmax of 65.0 and 2.2, respectively ( Figures 3A   –C ), as well as a high uptake mass with osteolytic bone destruction of the right parietal skull and iliac bone ( Figures 3D   –F ). These results of 18F-DOTATATE PET/CT confirmed the same diagnosis. The level of vanillylmandelic acid (VMA) in 24-h urine was 24.80 mg/24 h (normal range ≤12.00 mg/24 h) ( Figure 4Q ).

 

Figure 3 | The results of 18F-DOTATATE PET/CT for metastatic localizations of paragangliomas. (A–C) Multiple high uptake localizations in liver (A, B) and lung (C). (D, E) High uptake localizations with osteolytic bone destruction of right parietal skull bone (D) and ilium (E). (F) Whole-body SPECT/CT imaging. 



 

Figure 4 | The results of CT and VMA in 24-h urine during octreotide plus six courses of CVD chemotherapy and the flowchart of the timeline for diagnosis and treatment process. (A–D) The size of metastatic localizations of lung had no significant progression on two courses (A), four courses (B), and six courses of chemotherapy (C), and 6-month follow-up (D). (E–H) The size of metastatic localizations of liver had no significant progression on two courses (E), four courses (F), and six courses of chemotherapy (G), and 6-month follow-up (H). (I–L) The size of metastatic localizations of skull had no significant progression on two courses (I), four courses (J), and six courses of chemotherapy (K), and 6-month follow-up (L). (M–P) The size of metastatic localizations of illum had no significant progression on two courses (M), four courses (N), and six courses of chemotherapy (O), and 6-month follow-up (P). (Q) The line graph of VMA levels in 24-h urine changes in the perioperative and chemotherapeutic period. (R) The diagnosis and treatment flowchart. 




 2.4. Treatment strategy and efficacy.

The patient received six courses of CVD chemotherapy with cyclophosphamide (1.4 g day 1), vincristine (2 mg day 1), and dacarbazine (0.4 g days 1–5) on 3 August 2021, every 16–26 days (mean 22 days). Considering the positive expression of SSTR2 in PGL tissues and the high uptake of octreotide on 18F-DOTATATE PET/CT in multiple metastases, the patient was simultaneously subjected to octreotide LAR (30 mg intramuscularly every 4 weeks) based on the recommendation of NCCN guidelines and the PROMID studies (5, 9, 10). The results of CT scans showed no significant progression in the size of the lung, liver, skull, and ilium metastases ( Figures 4A   –L ). The levels of VMA in 24-h urine slowly declined during this period ( Figure 4Q ). Therefore, octreotide LAR plus CVD chemotherapy could achieve stable disease of multiple metastatic bladder PGL.

After finishing the sixth course of CVD chemotherapy and the latest treatment of octreotide LAR on 13 December 2021, the patient continued octreotide therapy (30 mg intramuscularly every 3 months) until now to control hormonally functional PGL. CT scans showed no significant progression of metastatic masses in the lung, liver, skull, and ilium ( Figures 4M   –P ), and the level of VMA in 24-h urine was 17.10 mg/24 h after 6 months ( Figure 4Q ). The patient maintained a state of stable disease during the period of 6-month follow-up. The flowchart of timeline for diagnosis and the treatment process is shown in  Figure 4R .



 3. Discussion.

We described, for the first time, a case of a patient with metastatic bladder PGL who achieved stable disease after octreotide plus six courses of CVD chemotherapy. The patient received laparoscopic partial cystectomy and TURBT after preoperative phenoxybenzamine with volume repletion for bladder tumors. Postoperative diagnosis was the immediate-risk functional bladder PGL concomitant with urothelial papilloma. On the 8th month after surgery, 18F-DOTATATE PET/CT showed that the metastatic localizations of bladder PGLs were in the liver, lung, and bones. The patient received octreotide LAR every 4 weeks combined with six courses of CVD chemotherapy for 6 months and then octreotide therapy was continued every 3 months. The patient achieved and maintained a state of stable disease during the 6-month follow-up.

Bladder PGLs refer to the ectopic pheochromocytomas (PCCs) that arise from sympathetic ganglia of the bladder (18). Approximately 40% of functional PGLs secrete catecholamines (CA) and their metabolites metanephrine (MN) and normetanephrine (NMN) (5), resulting in “quadruple signs”, headache and/or micturition syncope, cold sweating, palpitation and/or persistent hypertension, and hematuria (19). Elevated levels of MN or NMN are suggestive of PCCs or PGLs, and elevations in MN or NMN levels that are three times above the upper limit of normal are diagnostic (5). In general, adrenal PCCs more commonly secrete MN and PGLs secrete NMN (18). In the present case report, the results of 24-h urine or plasma showed that there were elevated levels of NMN and normal levels of MN. Therefore, the patient was classified as functional bladder PGL in combination with the typical hormonal symptoms.

Surgical resection is the mainstay of treatment for bladder PGLs, and surgery can cause a sudden release of large amounts of catecholamines, causing very significant and sometimes life-threatening hypertension (5). However, the prognosis and metastasis rates of bladder PGLs are not affected by the initial surgical choice (20). TURBT can trigger intraoperative hypertensive crisis due to the stimulus of sympathetic plexus, which is distributed in all layers of the bladder walls. Thus, some surgeons choose partial or radical cystectomy as the mainstay of treatment for bladder PGLs. However, adequate preoperative patient preparation ensured the feasibility and safety of TURBT in patients with bladder PGLs (21). In the present case report, radical cystectomy would have increased surgical trauma to increase the risk of lower quality of life. As for the different locations of uroepithelial papilloma with a maximum size of 0.8 cm, the patient received a laparoscopic partial cystectomy combined with TURBT after receiving phenoxybenzamine with aggressive volume repletion for 7 days, and his intraoperative vital signs were stable.

Surveillance for patients with bladder PGLs should be strictly standardized to monitor tumor recurrence and metastasis. There is a lack of data to clearly state the postoperative recurrence and metastasis rates of bladder PGLs. A systematic review by Beilan et al. and a multicenter study of 110 patients by Yu et al. found a metastasis rate of 14.2% and 30% for bladder PGLs, respectively (4, 20). In this case report, the patient showed the occurrence of distant multiple metastasis in bones and visceral organs on the 8th month after the surgical strategy due to irregular surveillance. Therefore, a strict standard surveillance should be developed for these patients with immediate or high-risk functional bladder PGLs. Following complete resection, complete patient history and physical (H&P) examination should be performed and blood pressure and tumor markers (NMN or MN in 24-h urine or plasma) should be measured after 12 weeks to 12 months and then every 6 to 12 months for the first 3 years, and then annually for up to 10 years. After 10 years, surveillance should be considered as clinically indicated (5). For locally unresectable disease or distant metastases of bladder PGLs, chest/abdominal/pelvic CT scans with contrast should be monitored every 3 months for the first year, then every 6 months for the next year, and then annually up to 5 years (4). In addition, FDG-PET/CT scans or SSTR-based imaging can be considered (5). Meanwhile, Katiyar et al. also recommended that all patients with bladder PGLs should have regular cystoscope examinations (22).

Urine or plasma catecholamines are no longer routinely recommended for the evaluation of PGLs as 15% to 20% of patients with PGLs have normal levels of urine catecholamines due to intermittent secretion in some tumors and insignificant secretion by others (5). VMA is the primary end metabolite of catecholamines, so its measurement in 24-h urine has long been used for diagnosis and surveillance of PGLs. The relative rise of VMA levels in the presence of PGLs is much less dramatic than the rise seen in the levels of NMN or MN, and the sensitivity of urine VMA levels is therefore low (below 65%). However, the specificity of the test is high, especially in nonfamilial cases (99%) (23). Therapy with various modalities produces a reduction in catecholamine metabolite excretion in most patients (23). In the present case report, the patient received octreotide LAR plus CVD chemotherapy and the following octreotide therapy in the Cancer Center. Unfortunately, the patient was only monitored by 24-h urine VMA as an alternative marker for lack of requisite equipment and technology. The continuous decline of 24-h VMA also indicated the positive therapeutic effects of multiple metastatic bladder PGLs along with the results of CT scans.

Pathological markers and the timing of metastasis development after initial diagnosis are essential factors affecting the prognosis of patients with metastatic bladder PGLs. High Ki-67 proliferation index is associated with more aggressive clinical courses and worse prognosis (24–26). Although the World Health Organization (WHO) defines a Ki-67 index of 3%–20% as intermediate-grade (G2) PPGLs, this index did not accurately describe prognosis. Nuñez-Valdovinos et al. recommended the Ki-67 index exceeding 10% as G2 PPGLs (27). In this case report, the patient experienced multiple metastases on the 8th month after surgery, although he was diagnosed as G2 bladder PGLs with a Ki-67 index of 15%. According to the study of Hamidi et al. (28), the timing of metastatic development after the initial diagnosis played an important role in the prognosis of metastatic bladder PGLs. Patients who had synchronous metastases had a 7%–48% of metastasis rate and a 3.7-year OS, while the median OS of metachronous metastases was 9.9 years (6, 20). Metastatic PGL was found on the patient on the 8th month after surgery, and it was classified as metachronous metastasis.

Because bladder PGL is insensitive to both chemotherapy and radiotherapy, CVD chemotherapy is used in metastatic bladder PGLs as a palliative chemotherapeutic procedure to delay disease progression, but the rate of tumor response to CVD chemotherapy is 33% (5) and the effective rate is only 37% (29). 131I-MIBG and 68Ga-DOTATATE have been approved by the FDA as radiopharmaceuticals for diagnostic imaging and targeted therapy, with higher sensitivity and specificity, respectively (30, 31). However, less than 40% of patients responded to the modality of 131I-MIBG (32) and several types of octreotide PET/CT had a higher sensitivity of malignant and metastatic lesions than 131I-MIBG. The radionuclides 18F and 177Lu showed the same effects as 68Ga on octreotide radiopharmaceuticals (13–16, 33). In this case report, the sensitivity and specificity of 18F-DOTATATE PET/CT were higher than those of 18F-FDG PET/CT. Therefore, 18F-DOTATATE PET/CT has a high diagnostic value for this case with metastatic PGLs. However, these strategies of targeted radiotherapy, including 177Lu-DOTATATE, 131I-MIBG, and 68Ga-DOTATATE, have not been widely applied as a result of high technically demanding and heavy economic burden.

Octreotide, as a somatostatin analog (SSA), was applied in nuclear imaging and inhibition of proliferation and clinical manifestations of PPGLs through specifically binding to somatostatin receptor 2 (SSTR2). The expression of SSTR2 was positive in more than 93% of metastatic PGLs (34, 35), and SSTR2 mediates both the biochemical and antiproliferative effect of octreotide (36). Octreotide exerts anti-tumor effects via binding to SSTR2; upregulating TRAIL, DR4 and TNFRI; downregulating Bcl-2; promoting cell apoptosis; inhibiting cytokine release, CA, and other hormone synthesis; and tumor angiogenesis (37). Meanwhile, octreotide could promote the mitogenic effect of vincristine. This case report showed that the patient had multiple metastatic bladder PGLs positive for SSTR2, which was confirmed through high uptake of 18F-DOTATATE PET/CT. The NCCN guidelines recommended PRRT with177Lu-DOTATATE or octreotide therapy as a treatment option for patients with PPGLs that are SSTR-positive upon imaging, and patients with hormonally functional NETs should continue octreotide along with PRRT or octreotide LAR (5). Thus, we performed six courses of CVD chemotherapy plus octreotide LAR for 6 months and then continued octreotide therapy for the next 6 months as a result of the technical limitation of 177Lu-DOTATATE. The patient achieved and maintained a state of stable disease during the period of six courses of CVD chemotherapy and 1-year octreotide therapy. Meanwhile, it is important to perform octreotide PET/CT and SSTR2 IHC staining as predictive tests before initiation of treatment.

This study has the following limitations: Firstly, the time of follow-up is not enough to evaluate the efficacy of CVD chemotherapy plus octreotide in the prognosis of multiple metastatic bladder PGL. We only draw a conclusion that this treatment strategy can achieve stable disease. This patient should require longer follow-up in maintaining a state of stable disease. Secondly, due to the lack of requisite equipment and technology, we did not detect NMN in 24-h urine or plasma for this patient when he was found to have multiple metastatic PGLs. The patient was only monitored by 24-h urine VMA as an alternative marker. Thirdly, the patient did not receive gene testing in the perioperative period. Considering that the patient had a functional bladder PGL concomitant with urothelial papilloma, our team suggested that the patient receive gene testing. However, the patient refused our suggestion. SDHB gene mutations are associated with a 40% to 60% risk of developing metastatic PGLs (20, 28, 38–40). Although the patient showed no mutation of SDHB, we also recommended genetic testing in patients with bladder PGLs to better guide adjuvant therapy and to exclude family inheritance. Finally, the metastatic tissues were also not taken for further molecular biological analyses. Further studies are needed to investigate the specific mechanism of octreotide in the treatment of metastatic bladder PGLs in the future.


 4. Conclusion.

Octreotide LAR plus CVD chemotherapy after surgery could achieve stable disease in the case with multiple metastatic bladder PGLs, and the following octreotide therapy could maintain a state of stable disease during the period of 6-month follow-up.
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 Supplementary Figure 1 | The results of preoperative examination. (A–C) The Computed Tomography Urography (CTU) scan showed roundish soft tissue lesion (4.8cm×3.7cm) in the right-anterior wall of bladder with decreased enhancement of venous phase and excretory phase. (D–F) MRI showed an approximately circular signal of high T2WI (4.9cm×3.8cm) in the right-anterior wall of bladder with decreased enhancement of excretory phase. (G) Cystoscopy showed pedunculated, cauliflower-like mass in right lateral wall of bladder with diameter of about 0.8cm. 

 Supplementary Figure 2 | The intraoperative condition and postoperative pathology results. (A, B) The results of postoperative pathology with Syn(+) (A) and S-100 (–) (B) in IHC staining of bladder pheochromocytomas. (C, D) The results of postoperative pathology with HE staining and CK20+(umbrella cells) (C) and Ki-67+(1%) (D) in IHC staining of urothelial papilloma. 

 Supplementary Figure 3 | The results of 18F-FDG PET/CT for metastatic localizations of paragangliomas. (A–C) Multiple high uptake liver (A, B) and lung nodule (C). (D, E) High uptake localizations with osteolytic bone destruction of right parietal skull bone (D), vertebral body and ilium (E). 
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Case report: Sarcomatoid urothelial carcinoma of the renal pelvis masquerading as a renal abscess
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Sarcomatoid urothelial carcinoma (SUC), a rare tumor of the urinary tract epithelium, exhibits a high degree of malignancy and therefore a poor prognosis. Due to the absence of specific clinical presentations and imaging findings, SUC of the renal pelvis masquerades as a renal abscess is frequently under-recognized or misdiagnosed as benign inflammatory disease, resulting in delayed or erroneous treatment. Here, we report a patient with SUC of the renal pelvis who presented with a renal abscess. Repeated anti-inflammatory treatment was ineffective. Unexpectedly, cancerous cells were detected in subsequent exfoliative cytology of nephrostomy drainage fluid. In accordance with this, radical surgery and postoperative chemotherapy were conducted. Fortunately, neither recurrence nor metastasis occurred during a one-year follow-up.
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Introduction

Renal pelvis carcinomas primarily arise in the form of transitional cell carcinomas arising from the urinary tract epithelium. SUC is a rare tumor type that accounts for just 0.3% of all urothelial carcinoma (UC) cases (1). SUCs are highly invasive, progress rapidly, and are generally associated with a very poor patient prognosis (2). Early diagnosis and appropriate treatment can improve prognosis (3). However, renal pelvis tumors may be mistaken for renal abscesses, leading to delayed diagnosis or misdiagnosis when specific clinical symptoms and imaging findings are lacking. SUCs of the renal pelvis masquerading as renal abscesses are extremely rare. In this report, we describe one such clinical case.



Case report

A 71-year-old male reported the development of a fever of no clear origin that rose to 38.5°C beginning 20 days prior to presentation. The fever was mild in the morning and more pronounced in the evening, and was accompanied by nausea, vomiting, dizziness, right-sided back pain, and frequent urinary urgency. Enhanced computed tomography (CT) imaging revealed abnormalities of the right kidney consistent with potential pyelonephritis. Laboratory test results were as follows: white blood cell count 14.79 x 109 cells/L, urine occult blood (UOB) 1+, urinary leukocytes (U-LEU) 3+, erythrocyte sedimentation rate (ESR) 96 mm/h, urine bacterial culture (-), Widal test (-). The patient did not show any significant improvement after anti-inflammatory treatment, and underwent further evaluation at our hospital. Physical examination indicated the presence of positive percussion pain in the right renal area. Enhanced magnetic resonance imaging (MRI) showed multiple irregular mixed signals in the lower and middle parenchyma of the right kidney, with a long T1 low signal on T1WI and a long T2 high signal on T2WI, with marginal circumferential enhancement on enhancement scans. Diffusion-weighted imaging (DWI) showed a high signal and decreased analog-to-digital converter (ADC) values, with marked diffusion restriction of the pelvic wall and parenchymal lesion margins on both DWI and ADC images. The right renal pelvis and calyces were dilated and the right pelvic wall was thickened, with significant enhancement in the arterial phase seen on enhancement scans. Infectious lesions were first considered and a short review in conjunction with clinical treatment was recommended to exclude neoplastic lesions (Figure 1 and Supplementary Figure 1). Laboratory test results at this time were as follows: WBC 22.89 x 109 cells/L; UOB 3+; U-LEU 3+; estimated glomerular filtration rate (eGFR) 96 mL/min. The results of the urine bacterial culture revealed the presence of enterococcus. The patient did not respond to anti-inflammatory treatment, and underwent ultrasound-guided right nephrostomy, which drained 100 mL of pus and provided significant relief of the back pain. The joint consideration of the imaging findings together with the pus drainage provided proof of the presence of a renal abscess. The laboratory findings on the puncture fluid revealed leukocytes (3+) and acid-fast stain (-). Exfoliative cytology analyses of the puncture fluid were performed, and cancerous cells were detected. Anti-inflammatory treatment was maintained for 10 days, and follow-up CT imaging revealed a nephrostomy drainage tube extending from the right renal pelvis to the outside of the body. The right renal pelvis and part of the calyces were dilated, with thickening and enhancement of the wall. The right kidney was less enhanced than the contralateral side. A mass of slight hypointense lesions, approximately 6.3 x 4.6 cm in cross-section, was seen in the lower and middle parenchyma of the right kidney, with mild to moderate heterogeneous enhancement on enhancement scans. The thickening of the right renal pelvic wall was consistent with an infectious lesion, while the abnormal enhancement of the lower and middle portions of the right kidney was thought to correspond with a tumor, suggested in conjunction with the pathology (Figure 2 and Supplementary Figure 2). Following a discussion with the patient and their family, laparoscopic right nephroureterectomy with bladder-cuff resection was performed in our hospital to avoid any further delay in tumor treatment. The patient was transfused intraoperatively with 2 units of erythrocytes and 400 mL of plasma due to preoperative anemia (hemoglobin: 88 g/L). Twenty-four hours after surgery, the patient received a single dose of intravesical chemotherapy (pirarubicin). The gross specimen is shown in Figure 3. Regrettably, we did not photograph the dissected renal pelvis of the specimen, which represents a limitation of our work. The patient recovered well after surgery and was discharged on day 6 postoperatively. Pathology results revealed that the tumor had a biphasic appearance of a high-grade UC and a sarcomatous component with both renal parenchymal and renal sinus fat involvement. Immunohistochemical staining results were P63 (+), CK7 (+), GATA-3 (+), Ki-67+ (60%), P40 (+), epithelial membrane antigen (EMA) (-) and Her2 (0) (Figure 4). According to the American Joint Committee on Cancer (AJCC), the pathological stage was determined to be T3NxMx. The renal function was reviewed 50 days after surgery and showed an eGFR of 91 mL/min, with creatinine and urea nitrogen levels both within normal range. The patient received up to six cycles of treatment with gemcitabine and cisplatin (GC). The renal function was assessed during chemotherapy, showing that the patient tolerated chemotherapy with a mild increase in creatinine. Regular follow-up to date has not revealed any evidence of recurrence or metastatic progression for about 1 year. The treatment flowchart is shown in Figure 5.




Figure 1 | Enhanced MRI examination. (A) axial T1-weighted imging; (B) axial T1-weighted arterial phase imaging; (C) axial T2-weighted imging; (D) coronal T1-weighted arterial phase imaging.






Figure 2 | Review of enhanced CT after nephrostomy. (A) plain scan; (B) arterial phase; (C) venous phase.






Figure 3 | The gross specimen. The right middle ureter was blocked with a Hem-o-lok clip, which avoided the spread and overflow of tumor and pus into the lower urinary tract during the surgery.






Figure 4 | Histological and immunohistochemical features. (A) HE, ×40. Microscopically, the boundary of the tumor is poorly defined and invades the renal parenchyma, with remnants of renal tubules and glomeruli visible in the periphery; (B) HE, ×200. The main bodies of the tumor cells are arranged in bundles, with obvious necrosis and inflammatory cell infiltration; some of the tumor cells are spindle-shaped, some are square or columnar, with a high degree of heterogeneity, high nucleoplasm ratio, obvious nucleoli, and the presence of giant tumor cells; (C) CK7 (+); (D) P63 (+); (E) GATA3 (+); (F) EMA (-).






Figure 5 | Treatment Timeline.





Discussion

SUC is a rare and highly aggressive tumor type that accounts for 0.3% of all UC cases (1). SUC generally developed in the bladder, and reports of SUCs in the renal pelvis are extremely rare (4), with such descriptions largely confined to individual case reports. The first description of a SUC of the renal pelvis was published by Piscioli et al. in 1984 (5). For a systematic overview of all cases of SUCs of the renal pelvis published after the year 2000, see Table 1 (1, 2, 4, 6–21).


Table 1 | Literature review of published cases.



In total, 19 cases have been reported in individuals ranging from 43-81 years of age (average: 65.7 years), with more cases among males than females (M:F = 12:7). These tumors usually develop on the left side (L:R = 12:7) and are most frequently characterized by hematuria (12 cases) and lumbar pain on the affected side (6 cases), with other symptoms, including general discomfort, high fever, abdominal pain and distension, and urinary tract irritations, being relatively rare. Much as in conventional UC cases, these SUC cases were not associated with any specific symptoms (22). Notably, two patients were asymptomatic and one exhibited invasion of adjacent organs and distant metastases when initially diagnosed (6, 21). In 12 cases, the clinical diagnosis of renal pelvic tumors was confirmed based on a combination of clinical symptoms, imaging findings, and laboratory test results prior to surgery. However, some patients were initially diagnosed with renal tumors (4 cases), pyelonephritis (1 case), renal abscesses (1 case), and renal insufficiency (1 case). In 2014, Fernández-Pello et al. reported a case of a patient with SUC of the renal pelvis that presented as a renal abscess such that the patient experienced hematuria and needed to undergo urgent nephrectomy due to infectious shock (14). The elderly male in the present case initially experienced fever as the first symptom of disease, together with dizziness, nausea, vomiting, back pain on the affected side, and urinary tract irritation. While imaging results led to the consideration of pyelonephritis as a diagnosis in this case, the patient did not respond to anti-inflammatory treatment and his blood leukocyte counts rose further, with repeat imaging suggesting a renal abscess. A nephrostomy procedure enabled the drainage of pus, and exfoliative cytology analyses of the drained fluid were consistent with a possible diagnosis of renal pelvis carcinoma such that radical surgery was performed to avoid a missed diagnosis.

Renal abscesses present as a form of inflammatory disease characterized by back pain, urinary tract irritation, and a high fever (23). These abscesses are most common in young and middle-aged individuals, and primarily result from retrograde infections of the urinary tract or bloodborne infections. Factors related to renal abscess susceptibility include nephrolithiasis, vesicoureteral reflux, and diabetes (24). With respect to the relationship between SUC and renal abscess formation, SUCs are generally relatively large when initially diagnosed, often being up to three times larger than conventional UC tumors (25). As such, the presence of the tumor leading to local obstruction, infection secondary to poor urinary flow and urinary reflux may account for abscess formation. In addition, SUCs are often high-grade highly malignant tumors that grow rapidly, with insufficient neovascularization to supply the tumor with blood, leading to necrosis and the accumulation of dead cells in the obstructed collecting system, thus causing the formation of abscesses (22). Therefore, purulent fluid is sometimes related to the presence of a rapidly growing tumor leading to cell necrosis rather than hematuria. That is also true for plasmacytoid bladder cancer with rapidly growing histological variants (26).

When SUCs of the renal pelvis present in combination with a renal abscess, the abscess often masks the symptoms of the associated tumor, resulting in delayed or missed diagnoses in many cases. As such, it is important that the possibility of neoplastic lesions be considered when evaluating and treating patients with renal abscesses. First, urinary cytology should be performed. It is also useful to analyze DNA methylation sites in urothelial carcinoma or chromosomal instability in the exfoliated cells to facilitate their accurate identification (27). Treatment with anti-inflammatory drugs and pus drainage with a ureteral catheter are then justified. In such cases, cytological analysis of the purulent fluid is mandatory for the detection of viable tumor cells. Repeated imaging can also being used to monitor for any changes in these lesions, with MRI offering a better means of detecting lesion-associated soft tissue while also more readily and sensitively allowing for the detection of necrotic liquefied components (28). Fine-needle aspiration biopsy can be performed in individuals who respond poorly to anti-inflammatory treatment and exhibit suspicious imaging findings. Individuals with the potential for malignant disease must undergo surgical treatment as quickly as possible to avoid further diagnostic or treatment delays.

SUC tumors consist of both mesenchymal and epithelial components of monoclonal origin, and diagnosis is generally dependent on pathological examination (22). Microscopically, conventional urothelial, squamous, glandular, or small-cell components may be mixed with sarcomatous areas composed of spindle cells or pleomorphic cells (14). Heterogenous differentiation may exist in sarcomatoid areas, including osteosarcoma, chondrosarcoma, rhabdomyosarcoma, liposarcoma, and angiosarcoma, which have no clear prognostic significance (22). Sarcomatoid carcinoma and carcinosarcoma appear similar on hematoxylin and eosin (HE) staining, necessitating further immunohistochemical characterization for diagnosis, with the aim of demonstrating uroepithelial or at least epithelial origins (9). The sarcomatoid component can retain at least focal expression of cytokeratins, most often high-molecular weight cytokeratins, and can also express p63 and GATA3 (29).

SUC tumors are extremely aggressive and are significantly associated with advanced pathological T-stage, higher tumor grade, and more frequent regional and distant metastases compared to urothelial carcinoma (30). A study using the National Cancer Institute population based SEER database reported that patients with sarcomatoid carcinoma are at greater risk of death compared to those with urothelial carcinoma, even after adjustment for stage of presentation. In addition, carcinosarcoma carries an increased risk of death compared to sarcomatoid carcinoma, which provides some value to the clinical distinction between the two entities (30). Over a median follow-up period of 6 months (range: 3-46 months), among these 19 patients, 10 patients developed recurrent metastases, of whom 7 exhibited new metastatic lesions within 2 months of surgery, most commonly in the lungs and liver. Only a small number of SUC patients reportedly survive for more than 2 years following diagnosis (22). Accurate tumor staging is critical for efforts to appropriately gauge a given patient’s prognosis (3).

With respect to the treatment of SUC, no specific treatment guidelines have been established, and surgery remains the preferred clinical treatment in published reports (NU:10 cases, N:9 cases). Of patients that underwent nephrectomy, 2 exhibited ureteral stump recurrence within 20 days and 2 months after surgery, and another patient experienced surgical site recurrence 1-month post-surgery. Higher recurrence rates were reported following nephrectomy compared with nephroureterectomy. Current consensus indicates that extensive radical surgery is the most appropriate treatment course in order to ensure negative operative margins, thereby contributing to a better overall prognosis (31). In four reported cases, patients underwent adjuvant chemotherapy treatment with regimens designed to treat conventional uroepithelial carcinoma cases (GC, GP, M-VAC), but all four patients experienced recurrent metastatic disease within 1-4 months post-surgery. In two prior multicenter retrospective studies, the overall survival of SUC patients was not found to improve significantly following chemotherapy treatment (32, 33). Moreover, the eGFR is significantly reduced after nephroureterectomy, particularly in elderly patients. Furthermore, 50% of patients are not eligible for platinum-based chemotherapy due to postoperative renal failure. Therefore, patients are at high risk of postoperatively reduced renal function and it is recommended that neoadjuvant chemotherapy be considered (34). At present, the relative efficacy of adjuvant radiotherapy in SUC cases remains to be established. In two cases, patients were treated with radiation targeted to the sites of the metastatic lesions, but both patients died within a few months of treatment and the beneficial effects of irradiation in these cases are unclear. The advent of novel targeted drugs and immune checkpoint inhibitors has offered new treatment opportunities for advanced UC patients. In a 2009 study, Wang et al. reported that most SUC tumors exhibit moderate-to-strong expression of epidermal growth factor receptor (EGFR), indicating that anti-EGFR regimens may be of value for treating this rare cancer type (35). In a 2022 retrospective analysis of 755 advanced UC patients who underwent pembrolizumab treatment, Kobayashi et al. observed positive responses to treatment and improved survival rates among SUC patients (36). Consistently, one patient with metastatic SUC that failed to benefit from postoperative chemotherapy exhibited significant reductions in the size of metastatic lesions following treatment with the immune checkpoint inhibitor atezolizumab (37). Both targeted and immunotherapeutic regimens exhibit great promise as a treatment for SUC patients, although further large-scale multicenter confirmation of these results is warranted. In the present case, the patient was successfully treated with negative margins, and imaging did not reveal any evidence of lymph node metastases. After 6 cycles of postoperative adjuvant GC chemotherapy and regular follow-up for over 1 year, this patient has not exhibited any evidence of recurrent or metastatic disease.

Despite the good prognosis observed, our work still contains limitations. Firstly, we did not photograph the dissected renal pelvis of the specimen, which limits our understanding of the general appearance of SUC of the renal pelvis. Secondly, the patient underwent right nephrostomy after failure of the anti-inflammatory treatment. Although cancer cells were detected on exfoliative cytology of the puncture fluid, which provided support for definitive surgical treatment as soon as possible, there is a risk of implantation metastasis after nephrostomy. Therefore, it is recommended to drain the pus with a ureteral catheter and perform cytology in patients with renal abscesses when there is suspicion of a tumor on imaging. Thirdly, in this case, lymph node dissection (LND) was not done. Based on the NCCN and EAU clinical practice guidelines, template-based and complete LND improve cancer-specific survival in patients with muscle-invasive disease and reduce the risk of local recurrence (38). Even in node-negative patients, LND improves survival (39). In future clinical practice, we should emphasize the possibility of renal pelvic carcinoma with renal abscess, as this may indicate a poor pathological type with high invasiveness, and standard intraoperative lymph node dissection is necessary for more accurate tumor staging and better prognosis. Besides, the patient was reviewed at the local hospital postoperatively without cystoscopy or urine cytology. The rate of bladder recurrence after RNU for UTUC is 22–47% (40). For high-risk tumors, cystoscopy and urine cytology should be performed every three months. We have suggested that the patient includes a cystoscopy and urine cytology at their next review.



Conclusion

SUC is a highly aggressive and rare form of uroepithelial malignancy associated with poor prognostic outcomes. Clinicians must be aware of the potential for combined SUC of the renal pelvis in patients with clinical symptoms and imaging findings consistent with a renal abscess. At present, clinical experience in the treatment of such SUC cases is limited, and surgery remains the preferred treatment while targeted and immune therapies offer the potential for further improvements in patient survival. Maintaining negative operative margins and ensuring accurate pathological staging are both critical to accurately gauging a given patient’s prognosis. It is also essential that the delayed or missed diagnosis of such SUC cases be avoided in clinical practice through appropriate vigilance and diagnostic evaluation.
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Background

Schwannoma is a benign tumor, of which degenerated schwannoma is a subtype. Retroperitoneal schwannomas are extremely rare, as they account for only 3% of retroperitoneal tumors.Degenerated schwannoma is a schwannoma subtype. However,degenerated schwannoma occurring in the adrenal glands is extremely rare.



Case summary

Case 1: A 42-year-old man was referred to our hospital for further examination of a left adrenal mass that was incidentally discovered during a routine physical check-up.No significant abnormalities were found in laboratory tests results. Robotic-assisted laparoscopic excision of the left adrenal gland was performed under general anesthesia. Case 2: A 47-year-old man was admitted to the hospital because of a left adrenal mass found on a routine physical examination.The patient was previously in good health, and there was no family history of a similar disorder. Left-sided laparoscopic adrenalectomy was performed under general anaesthesia. Case 3: A 62-year-old woman with hypertension and diabetes mellitus was referred to our hospital after an incidentally found left adrenal mass.There was no family history of a similar disorder. Left-sided laparoscopic adrenalectomy was performed under general anaesthesia. None of the patients had a recurrence in our study during the postoperative follow-up.



Conclusion

Degenerated schwannoma of the adrenal glands is very rare. The clinical presentations of degenerated schwannoma are nonspecific; a small number of patients do not have any symptoms, and the mass is only found incidentally during physical examination for any number of reasons. The preoperative diagnosis of adrenal degenerated schwannoma is difficult because the diagnosis must rely on pathological examination and immunohistochemistry assays. The management is surgical excision and regular follow-up.
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Introduction

Schwannomas are composed of Schwann cells arising from a peripheral nerve sheath. It is a benign tumor. Degenerated schwannoma is a subtype of schwannoma (1, 2). Degenerated schwannoma in the adrenal gland is extremely rare. Pathogenesis is still unclear, and clinical presentation is not specific. We summarized the clinical and pathological data of patients pathologically diagnosed with degenerated schwannoma in the adrenal glands to improve the understanding of this disease entity.


Case introduction

Three cases of degenerated schwannoma were diagnosed in patients between 26 and 62 years of age (1 females and 2 male).


Case 1

A 26-year-old man was evaluated at the hospital for a left adrenal mass that had been identified incidentally during a physical examination 5 months prior.No significant abnormalities were found in laboratory tests results. Imaging for this case was done at an outside hospital and is no longer available.Robot-assisted laparoscopic excision of the left adrenal gland was performed under general anaesthesia. On gross examination, the specimen was a greyish white and greyish red cyst, measuring 5.0 cm x 3.0 cm x 1.0 cm. Immunohistochemistry showed:VIM (+), S100 (+), ki-67 (10%), SOX10 (+), CD34 (vascular +). The pathologic examination led to a final diagnosis of adrenal glands degenerated schwannoma. No recurrence was observed during the 15 months of follow-up (Supplementary Figure 1).



Case 2

A 47-year-old man was admitted to the hospital because of a left adrenal mass found on a routine physical examination.The patient was previously in good health and had no family history of a special disease. The patient was in good general conditions, physical examination and neurodevelopmental milestones were normal by his age. Systemic examination revealed no abnormalities.The plasma normetanephrine levels were normal. The preoperative plasma renin levels were in the normal range in the supine (2.62 pg/mL; reference ranges 4-24) and upright positions (3.69 pg/mL; reference ranges 4-38). The ultrasound showed a hypoechoic area in the left adrenal gland, measuring approximately 4.2 cm in the right-left diameter × 2.8 cm in anterior-posterior diameter, it had clear borders and a regular morphology without apparent internal blood flow signals. The plain CT scan and contrast-enhanced CT scan revealed a a left adrenal mass, measuring approximately 4.0 cm in the right-left diameter × 2.9 cm in anterior-posterior diameter. A laparoscopic left adrenalectomy was performed under general anesthesia. Gross specimen showed that the capsule was intact with multiple incisions, and the cut surface appeared to be greyish grey-brown with congestion and necrosis. Immunohistochemistry showed:S100 (+), ki-67 (1%), SMA (-), CD56 (+), CD31 (vascular +). The pathologic examination led to a final diagnosis of adrenal glands degenerated schwannoma. No recurrence was observed during the 40 months of follow-up (Supplementary Figure 2).



Case 3

A 62-year-old woman with hypertension and diabetes mellitus was referred to our hospital because of an incidentally found left adrenal mass. There was no family history of a similar disease. On physical examination, the patient was in good general condition, pleuropulmonary and abdominal examination was normal. The plain CT scan and contrast-enhanced CT scan showed a nodular lesion in the left adrenal gland, measuring approximately 3.4 cm in the right-left diameter × 3.0 cm in anterior-posterior diameter, with heterogeneous enhancement (Figure 1). MRI scan + enhancement showed a rounded, well-defined nodule in the left adrenal gland, measuring approximately 3.2 cm in the right-left diameter × 2.7 cm in anterior-posterior diameter × 3.3 cm maximal superior-inferior diameter, with Delayed and progressive enhancement (Figure 2). A laparoscopic left adrenalectomy was performed under general anaesthesia. Gross specimen showed an intact capsule with a greyish white cut surface. Postoperative examination showed a degenerated Schwannoma (left adrenal gland). S100 (+) (Figure 3A), CD56(+) (Figure 3B), CKL(-) (Figure 3C), SOX-10(+) (Figure 3D),VIM (+) (Figure 3E), ki-67 (3%) (Figure 3F), SMA (-), CD34 (vascular +). The pathologic examination led to a final diagnosis of adrenal glands degenerated schwannoma. No recurrence was observed during the 33 months of follow-up (Supplementary Figure 3).




Figure 1 | (A–D) CT of the patient before surgery.






Figure 2 | (A–F) MRI of the patient before surgery.






Figure 3 | (A–F) The graph of immunohistochemical staining.







Related literature learning

Schwannoma (Neurilemmoma) is a benign tumor of nerve sheath origin. It contains multiple subtypes. For example, classic schwannoma, degenerated schwannoma, cellular schwannoma, plexiform schwannoma, etc (1, 3). Schwannomas usually arise in the spinal nerve roots, intracranial nerves, and extremities (4). It is more common in women between 20-50 years-old. Schwannoma mostly occurs in intracranial, cervical, thoracic, or deep soft tissue lesions (4). Schwannomas rarely occur in the retroperitoneum, accounting for only 3% of retroperitoneal tumors. Cellular schwannoma has similar sites to schwannoma but tends to develop more often in deep structures, especially in the posterior mediastinum and paraspinal region. Plexiform schwannoma usually occurs in the superficial soft tissues of the head and neck. Deep-seated nerves are rarely affected. As a subtype of schwannoma, degenerated schwannoma, also known as ancient schwannoma (ancient is assumed to be a state of aging), was first reported in 1951 (5). It is characterized by calcification and cystic degeneration (6). Cellular proliferation, cellular anisotropy, and degenerative changes may be seen. The pathogenesis of degenerated schwannoma is unknown. It may be related to inflammation or mechanical stimulation such as irritation, or it may have no apparent cause (1, 2). Plexiform schwannoma has similar characteristics to the other types but is more likely to progress to malignancy. It is typically characterized by a plexiform or multinodular growth pattern. Cellular schwannoma is often a single mass, but can also be multiple.

Degenerated schwannoma arising from the adrenal glands is an extremely rare entity (7). The clinical presentation of degenerated schwannoma, cellular schwannoma, and plexiform schwannoma is usually asymptomatic, but they can present with nonspecific signs and symptoms The tumor is typically asymptomatic in the retroperitoneum. The retroperitoneum is a large space where degenerated schwannoma grows silently before clinical signs appear (7, 8). This was consistent with previous reports in the literature.

In gross specimen, the tumor had a complete capsule with a well-defined border. In case 1, a greyish white and greyish red cyst with a localised greyish brown cauliflower-like projection on the inner wall of the cyst. In case 2, intact pericardium, multi-sectional incision, greyish grey-brown surface appears to be congested and necrotic. In case 3, complete envelope, greyish white cut surface. Based on previous reports and the present case, it is assumed that most of the degenerated schwannoma in the adrenal gland have intact envelope with well-defined margin and greyish white cut surface.

Degenerated schwannoma is benign tumor. It has a high cell count and cellular anisotropy. Multiple components can be observed: hemorrhage, mucoid degeneration, calcification, inflammatory cell infiltration, hyaline changes in the vessel wall, cystic lumen formation, and nuclear pleomorphism. Histologically, schwannoma is composed of two different types (Antoni A and B). Antoni A type shows mainly densely packed, spindle-shaped cells arranged in short, interwoven bundles and whorls. Antoni B type has a looser structure with cystic spaces mixed within the tissue. Degenerated schwannoma often shows a decrease in Antoni A type. It is mostly presented as the Antonian B type. Degenerative changes are often associated with cellular heterogeneity. It can be easily misdiagnosed as a malignant neoplasm. These two patterns may coexist, but usually, one is predominant in cellular schwannoma. Plexiform schwannoma may not always display the Antoni A and B patterns (but when it does, Antoni A is predominant). S-100 immunohistochemistry analyses reveal positive staining for this marker, which supports the diagnosis of schwannoma (2). In this group, the Antoni A type was reduced and most of them showed the Antoni B type (Figure 4). In this group of cases, S100 was positively expressed and the ki-67 index was low, which indicated a low degree of malignancy and slow cell proliferation.




Figure 4 | (A, B) A Diagram of the Pathology.



Imaging features are usually nonspecific. CT-guided fine needle aspiration biopsy does not appear to provide an accurate preoperative diagnosis. It is easy to diagnose malignant tumors. It is not recommended to carry out puncture biopsy (7, 8). The MRI indicates a benign schwannoma with smooth margins. Compared to muscle, it is isosignal on T1WI and has a high signal on T2WI (8). It was difficult to speculate on the imaging manifestations of this group of cases because there were few relevant imaging examinations. There is no characteristic of an imaging examination for the diagnosis of cellular schwannoma and plexiform schwannoma.Definitive diagnosis still relies on postoperative histopathological examination and immunohistochemistry.We need to be differentiated from the following diseases:1) Pleomorphic sarcoma: It is also known as malignant fibrous histiocytoma. Immunohistochemical markers lack specificity. Pleomorphic sarcoma is one of the most common soft tissue sarcomas, representing 28% of all soft tissue sarcomas (9, 10). Its occurrence is associated with radiotherapy, long-term chronic irritation, and lymphedema. However, the cause of the disease is unknown. Pleomorphic sarcoma mainly occurs in middle-aged and elderly people. It is most often seen in the extremities and retroperitoneum. Local invasion and distant metastasis can occur. We can see the secretion of catecholamines and cortisol (10). Microscopically, the histological characteristics of pleomorphic sarcoma include the complexity of cell components, pleomorphism of tumor cells, and the diversity of tissue structure (11). Immunohistochemistry shows positive staining with waveform protein, actin, CD68, alpha1-chymotrypsin and alpha-1-antichymotrypsin. Surgical treatment is preferred therapy. The prognosis is poor (12). 2) Mucinous liposarcoma: Mucinous liposarcoma is a subtype of liposarcoma. It can easily metastasize outside the lungs. The most common metastases occur in the retroperitoneum. Whole-body MRI is superior to CT for diagnosing bone metastases. CT can only detect 14% of patients with bone metastases (13, 14). The sensitivity of x-rays and bone imaging is even worse. 3)Malignant schwannoma: It is a rare and highly aggressive form of the disease. It occurs mostly in the extremities, chest wall, and abdominal wall. Laryngitis can also occur. Malignant schwannoma accounts for 5%-10% of all soft tissue tumors. It can be induced by radiotherapy. It can also be derived from the presence of a previous associated neoplastic lesion. The clinical presentation is non-specific. It is characterized by “marble-like” spindle-shaped tumor cells. Malignant schwannoma is a highly malignant sarcoma. Malignant schwannoma has a high risk of local recurrence and distant metastasis. Survival rate is generally low (8, 15).

Malignant transformation may rarely occur. During this long period in which tumor volume did not change, it is feasible to observe it. Surgery remains the primary treatment modality, with complete laparoscopic resection of the tumor being preferred (8, 16). After surgical excision of the lesion recurrence is rare (16). It is possible to treat such patients with radiotherapy to reduce blood supply and allow resection (16). Complete resection of the tumor was performed in three cases.No recurrence was seen in any of the patients. There are some limitations and shortcomings in this study. For example, it’s a retrospective study and the number of cases is small. Future multicenter studies with a larger sample size can provide more accurate information about the adrenal glands’ degenerated schwannoma.



Conclusion

In conclusion, the pathogenesis of adrenal glands degenerated schwannoma is unknown.The clinical presentation is non-specific. The diagnosis depends on pathology and immunohistochemistry, with positive expression of S100 in immunohistochemical markers.
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  This is a case of [68 Ga]Ga-Prostate-specific membrane antigen (PSMA)-11 PET/CT in a 73-years old patient presenting high Prostate Specific Antigen (PSA) levels despite both multi-parametric magnetic resonance imaging (mpMRI) and 12-core saturation biopsy negative for prostate cancer (Pca). This is a highly interesting case because, despite the advanced metastatic spread at initial presentation as showed by [68Ga]Ga-PSMA-PET/CT, the primary Pca was detected by none of the diagnostic techniques (12 random sample biopsy, mpMRI, PSMA PET/CT). However, [68Ga]Ga-PSMA-PET/CT showed a suspicious axillary lesion suitable for biopsy, which finally resulted as Pca metastasis. This case report is therefore a brilliant example of how [68Ga]Ga-PSMA-PET/CT optimized patient’s management.



 Keywords: [68Ga]Ga-PSMA-PET/CT, prostate cancer, staging, mini-invasive biopsy, metastatic lymph node 

  1. Introduction.

PSMA is a trans-membrane bound glycoprotein highly expressed in several tissues such as prostate, kidney and salivary glands (1) and represents a successful target for imaging in Nuclear Medicine. PSMA overexpression is present in over 90% of Pca cells, making PSMA a reliable tissue biomarker (2, 3). PSMA binding tracers labelled with [68Ga] or [18F] are currently used in staging PCa and in restaging patients with biochemical relapse. Definitive diagnosis of Pca relies on histopathology; according to EAU guidelines (4) biopsy is performed in patients who present elevated prostate-specific antigen (PSA) screening indicators (i.e. PSA>4 ng/mL) and in those with prostate nodules detected through MRI or abnormal digital rectal examination (DRE) suggestive for clinically significant Pca.

We present the [68Ga]Ga-PSMA-11 PET/CT scan performed in a 73-year-old man after the detection of elevated PSA levels (doubling-time PSA<4 months) and enlarged pelvic and retroperitoneal lymphadenopathies at ultrasound, despite prostate gland negativity at both mpMRI and 12-core saturation biopsy. Nevertheless, [68Ga]Ga-PSMA-11 PET/CT was performed due to its good sensitivity and specificity in staging Pca patients (77% and 97% respectively for lymph node involvement (5)).


 2. Case description.

A 73-year-old man underwent a routinary abdomen ultrasound detecting pelvic and retro-peritoneal adenomegalies, confirmed by a subsequent CT scan. In addition, a clinical suspicion of Pca was raised by significantly increased PSA levels (55 ng/dl versus 2.1 ng/dl the previous year), and a saturation biopsy was performed; however, none of the 12 samples were positive for Pca. The transrectal ultrasound (TRUS) showed diffuse inhomogeneity of the left lobe, while only 1 out of the 12 saturation biopsy’s random samples indicated acute prostatitis (in the left lobe), still not justifying the major rise in PSA levels. Due to further increase of the PSA biomarker up to 77 ng/mL, a mpMRI was performed resulting in low probability of clinically significant Pca (PI-RADS 2) (6) but persistence of enlarged pelvic lymph nodes. A [68Ga]Ga-PSMA-11 PET/CT was then performed as it allows studying prostate gland, lymph nodes and bones at the same time; it was acquired approximately 60 minutes after the injection of 2 Mbq/Kg of [68Ga]Ga-PSMA-11 (according to EAU guidelines (4) and EANM guidelines (7)), with a Field of View (FOV) extended from the vertex to the mid-thigh.


 3. Diagnostic assessment.

The [68Ga]Ga-PSMA-11 PET/CT did not show any significant area of focal uptake within the prostate gland (SUVmax=3.6; (A,  Figure 1 ) orange circle and (B) orange arrow), neither at a 90 minutes-delayed scan; that was in accordance with the previous mpMRI (C) showing PI-RADS 2 prostate gland ( Figure 2 ). Interestingly, multiple PSMA-avid pelvic and retroperitoneal lymphadenopathies were found (SUVmax=34; (A,  Figure 1  ) purple circle and (D) purple arrow, showing an avid right external iliac lymph-node; (E) showing multiple lumbar-aortic lymph-nodes). Further findings were also detected: a single, intense focal bone lesion at L3 vertebral body with osteoblastic pattern (SUVmax=14; (A) yellow circle, (E) yellow arrow) and a single focal uptake in a left axillary lymph-node (SUVmax=19; (A) blue circle; (F) blue arrow). The axillary lymph-node was homolateral to the injection site of a recent anti-SARS-Cov2 vaccination and morphologically not clearly malignant; however, due to its high PSMA expression, it was therefore biopsied with a mini-invasive ultrasound-guided approach and finally diagnosed as Pca metastasis. Immunohistochemistry was also performed ( Figure 3 ). The patient subsequently started Androgen Deprivation Therapy (ADT) plus Docetaxel. Due to adverse drug reaction, therapy was later changed to Cabazitaxel with an initial drop in PSA levels; unfortunately subsequent brain MRI and CT scans detected new multiple brain lesions suspicious for metastases.

 

Figure 1 | (A) [68Ga]Ga-PSMA-11 PET Maximum-Intensity-Projection - MIP; (B) prostate gland at axial-PSMA-PET fused with previous mpMRI axial T1-Lava sequence; (C) prostate gland at mpMRI, coronal view, T2 sequence; (D) right external iliac lymph-node uptake at axial PSMA-PET fused with previous mpMRI; (E) bone lesion at L3 vertebral body with osteoblastic pattern and multiple lumbar-aortic lymph-nodes at axial fused PSMA-PET/CT; (F) left axillary lymph-node uptake at axial fused PSMA-PET/CT. 



 

Figure 2 | (A) PI-RADS 2 prostate gland at mpMRI, ADC, axial; (B) PI-RADS 2 prostate gland at mpMRI, DWI, axial; (C) PI-RADS 2 prostate gland at mpMRI, T2, axial; (D) external iliac enlarged lymph node showing contrast-enhancement at mpMRI, T1 LAVA FLEX sequence, axial. 



 

Figure 3 | H&E staining, showing axillary lymph node biopsy with neoplastic cells with eosinophilic cytoplasm (A). At immunohistochemistry cells resulted positive for NKX3.1 (B) and androgen receptor (C) with nuclear positivity for both antibody and for PSA (D) cytoplasmatic positivity. They resulted negative for synaptophysin, chromogranin and CK7. 




 4. Discussion.

Is it known that targeted prostatic biopsy has a few false negative diagnoses and is not immune to flaws (8); this case was particularly challenging as there was concomitant prostate gland negativity at [68Ga]Ga-PSMA-11 PET/CT. It is acknowledged that PSMA expression in Pca can show inter- and intra-patient heterogeneity, thus in some cases limiting the use of PSMA scans and directed therapy (9). Our case reflects this concept, not common but well known among clinicians, displaying a heterogeneous scenario in a single patient with absent PSMA expression in the primary tumour but with high PSMA expression in multiple nodes and bone Pca metastasis. Moreover, although other episodes of uncommon locations for Pca presentation are reported in literature, like Virchow’s node or gingival metastasis (10–12), the peculiarity of this case is represented by the metastatic presentation in whom, interestingly, none of the diagnostic techniques were able to detect the primary tumour within the prostate gland. It is well recognized that several malignancies can present with subdiaphragmatic nodal findings and PSMA is not a purely prostate-specific radiotracer, therefore the presence of multiple PSMA avid lymphadenopathies could have also raised the suspicion of lymphoma; however, the osteoblastic bone lesion was more suggestive of Pca. In this particular case [68Ga]Ga-PSMA-11 PET/CT was of utmost importance: even if, like MRI, it could not detect the primary prostate cancer it helped to rapidly reach the final diagnosis by detecting extra-pelvic metastasis and selecting the unusual PSMA-avid axillary lesion as the target biopsy, thus optimizing patient’s management; in addition, by detecting a sclerotic bone metastasis typical for PCa (13). This case report is also an example of the crucial importance of using different diagnostic techniques in a multidisciplinary approach when the correct diagnosis is not straightforward.
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Basal cell carcinoma of the prostate (BCCP) is a rare tumor with a total incidence of 140 cases to date. However, BCCP with squamous metaplasia has not been reported as of date. In this paper, we report the first case of BCCP with squamous metaplasia. The patient was hospitalized for progressive dyspareunia and had been treated for recurrent urinary retention four times in 5 years. Rectal examination showed that the prostate was medium in texture with no palpable nodules. The levels of total prostate specific antigen (tPSA), free prostate specific antigen (fPSA), and fPSA/tPSA (f/t) ratio were 1.29 ng/mL, 0.4 ng/mL, and 0.31, respectively. Ultrasound of the urinary tract showed that the prostate gland was 51 mm*40 mm*38 mm in size. We performed transurethral resection of the prostate. Histopathology confirmed the diagnosis of basal cell carcinoma with focal squamous differentiation, and immunohistochemical staining was positive for P63 and 34βE12. A laparoscopic radical prostatectomy was performed 45 days after the first surgery and the postoperative pathology showed a small amount of residual tumor with negative margins and no involvement of the seminal vesicles and vas deferens. The patient was followed up for 50 months and was doing well by the end of our study. We describe the clinical symptoms, pathological features, treatment, and prognosis of patients with BCCP with squamous metaplasia. The relevant published literature is also briefly reviewed.
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1 Introduction

Globally, prostate cancer is the second most common cancer in men (1). The 5- year survival rate of prostate cancer in China is 66.4%, making it the sixth most common cancer among men and the tenth most common cause of cancer death in this population (2). Prostate adenocarcinoma is the most common type of prostate cancer which originates from secretory epithelial cells (3). Basal cell carcinoma of the prostate (BCCP) is a very rare form of cancer. Based on the histological characteristics, BCCP can be divided into the adenoid cystic type and basal cell-like type, and these two different morphological manifestations can appear simultaneously (4, 5). BCCP was previously thought to be insidious but is now considered to be highly aggressive, with the potential for local spread and metastasis (6). Limited by its rarity, there is no standardized treatment for BCCP as of yet.

We report a case of BCCP presenting with difficulty in urination and hence was treated with transurethral resection of the prostate. However, the postoperative histopathology report confirmed the diagnosis of BCCP with focal squamous epithelial metaplasia. To our knowledge, this is the first case of BCCP with squamous metaplasia to be reported.




2 Case report

A 59-year-old Han Chinese male patient was hospitalized for progressive dyspareunia. The patient had a history of four episodes of recurrent acute urinary retention over a 5-year period. Rectal examination revealed a smooth surface of the prostate with no palpable nodules and a medium texture. Ultrasound examination showed that the prostate was approximately 51 mm*40 mm*38 mm in size. The abdominal and lung computed tomography (CT) also reported no abnormalities. Hence, the patient was initially diagnosed with prostatic hyperplasia and was managed with transurethral resection of the prostate. However, the postoperative histopathological findings diagnosed the case as basal cell carcinoma with focal squamous differentiation (Figures 1A, B). Immunohistochemical staining was negative for P504s and NKX3.1 but positive for P63 (Figure 1C) and 34βE12 (Figure 1D). Microscopic examination revealed a predominantly adenoid cystic carcinoma structure with a basal cell mass of variable size containing numerous small round or ovoid window pores in the form of sieve pores with eosinophilic material. Magnetic resonance imaging (MRI) of the prostate performed 40 days postoperatively showed a small lamellar long T2 (Figure 2A) and long T1 signal (Figure 2B) in the central lobe of the prostate with a slightly high signal on diffusion-weighted imaging (DWI) (Figure 2C). Meanwhile, there was no difference in the morphology or signal of the seminal vesicles, and there were no abnormalities in the pelvic lymph nodes. After thorough communication with the patient, a laparoscopic radical prostatectomy was performed 45 days after the transurethral resection of the prostate. Given the patient’s young age and in accordance with their wishes, we preserved the neurovascular bundle during the operation. The postoperative histopathological examination showed a small amount ofresidual cancer with negative margins and no involvement of the seminal vesicles and vas deferens. Immunohistochemical staining revealed negative staining for P504s and NKX3.1, but positive staining for P63 and 34βE12. The patient was regularly followed up after the radical prostatectomy for up to 50 months with a final telephone follow-up on 1 October 2022. The patient reported experiencing urinary incontinence and erectile dysfunction as a result of the operation. However, his urinary incontinence gradually recovered within 3 months postoperatively, while his erectile function improved within 8 months. Prostate-specific antigen (PSA) levels checked during the follow-up period were at 0 ng/mL. No abnormalities were observed on the abdominal and lung CT images and pelvic MRI, with no signs of local recurrence or distant metastases. The patient is now well and is working normally.




Figure 1 | Microscopic findings of the prostate specimen. (A) Basal cell carcinoma of the prostate identified based on predominant adenoid cystic carcinoma morphology; (B) Squamous metaplasia; (C) Specimen section showing positive P63 marker; (D) Section showing positive 34 βE12 marker.






Figure 2 | Prostate MRI. (A) Slightly longer T2; (B) Slightly longer T1; (C) Slightly high signal on DWI. MRI, magnetic resonance imaging; DWI, diffusion-weighted imaging.






3 Discussion

BCCP is a very rare form of cancer that accounts for 0.01% of prostate cancers (7). The first case of BCCP was reported in 1974, and the total cumulativenumber of reported cases till date is about 140 (8, 9). BCCP is usually considered to be insidious, but there are many reported cases of recurrence and metastasis (4, 10). About 44% and 10% of patients experience recurrence and death due to metastasis, respectively (5). After long-term follow-up, it was found five years (10). BCCP can be divided into two types: adenoid cystic and basal cell-like, according to the 2016 World Health Organization classification (11). However, little remains to be known of BCCP due to its rarity.

Based on the current knowledge on BCCP, its age of onset is between 28 to 97 years old, with the highest prevalence in 60 to 75 years age group (6). Approximately 89% of patients with BCCP initially present with predominantly obstructive lower urinary tract symptoms, while others present with hematuria (8). The serum PSA levels are usually within normal limits, which results in its misdiagnosis as prostatic hyperplasia (12). Its diagnosis is often confirmed by histopathological examination after transurethral resection of the prostate (8). It is commonly reported that, grossly, BCCP is yellow in color with a hard consistency (6). Further, BCCP is classified into adenoid cystic type and basal cell-like type based on histological characteristics. The basal cell-like type is characterized by large, pleomorphic nuclei with little cytoplasm, with the tumor cells arranged in a fenestrated or nested pattern; meanwhile, the adenoid cystic type is characterized by cystic dilated alveoli and sieve glands, with eosinophilic hyaline material and basophilic mucoid secretions in the lumen (4, 5).

Immunohistochemical analysis differentiates BCCP from adenocarcinoma and benign basal cell hyperplasia. P63 and 34βE12 markers are highly specific and sensitive for basal cell carcinoma of the prostate, and the diagnostic value is improved when these tests are performed together (13). Other markers such as CD44 and P53 may also be useful in the diagnosis of prostate basal cell carcinoma, but the results are inconsistent (8). The strong expression of Bcl-2 and increased Ki-67, which are associated with the grade of malignant tumors, help to distinguish it from benign basal cell hyperplasia (8, 12). There is typically no PSA or PAP immunostaining in BCCP (8).

As clinical samples of BCCP are rare, few basic studies have been performed as of date. Recently, Low et al. performed the first whole-genome sequencing of formalin- and paraffin-embedded samples from two BCCP patients and found a significant loss of chromosome 16 copy number in both cases and an overall low number of single nucleotide variants (14). In addition, whole-genome sequencing revealed several protein-coding mutations, including KIT, DENND3, PTPRU, and ITGA2, while in vitro validation of prostate basal cells showed a significant increase in cell proliferation in the absence of CYLD expression (14).

Due to the rarity of BCCP, no standard treatment protocol has yet been developed. Radical prostatectomy is considered to be the most effective treatment, and early radical prostatectomy can achieve good outcomes (4). Positive cut margins and peripheral nerve infiltration are indications for postoperative adjuvant radiotherapy (6). In patients with advanced BCCP, a combination of treatment modalities is often used but their efficacy is still unclear (6, 8). In contrast to prostate adenocarcinoma, basal cell carcinoma, a non-androgen-dependent tumor, has little or no androgen receptor (AR) expression, rendering endocrine therapy ineffective (4, 6). However, treatment poside was reported to be potentially effective (10). Targeted therapy against the fibroblast growth factor receptor (FGFR) has also been attempted with limited success (8).

Squamous metaplasia of the prostate originates from the basal cells of the prostatic urothelium, prostatic ductal epithelium, or prostatic alveolar epithelium (15). Furthermore, squamous metaplasia of the prostate occurs after radiotherapy or hormonal therapy in adenocarcinoma (16). However, there is no information available on the treatment and prognosis of BCCP associated with squamous metaplasia to date.




4 Conclusion

In conclusion, BCCP is a rare malignancy of the prostate, and we report the first case of basal cell carcinoma with squamous metaplasia. Our case adds a useful piece of puzzle that will be interesting to researchers in urological oncology field, given that the PSA levels of the patient were normal, and the final diagnosis was identified incidentally after transurethral resection of the prostate. Although the biology and prognosis of the disease are not fully understood, early treatment is the key to ensure a good prognosis.
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Langerhans cell sarcoma (LCS) is a rare malignancy of dendritic cells and usually results in a poor oncological outcome. Thus, LCS is usually given a positive administration. Herein, we presented the first case of primary LCS in the urinary bladder staged T1N0M0 and treated by TURBT and short-term local chemotherapy. Our experience in this unique case may suggest that LCS in the urinary bladder with a non-muscle-invasive stage may be managed according to the treatment model of non-muscle-invasive urothelial carcinoma of the urinary bladder.
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Background

Bladder cancer is a common genitourinary malignant tumor with urothelial carcinoma as the main type (1). The treatment modality is currently based on TNM staging, and the surgical treatments of non-muscle-invasive (NMIBC), muscle-invasive (MIBC), and postoperative adjuvant therapy vary differently (1). In addition to conventional surgical treatments such as transurethral resection of bladder tumor (TURBT), regular cystoscopy and postoperative adjuvant bladder irrigation chemotherapy or immunotherapy are required for NMIB (1, 2). For MIBC and recurrent NMIBC, radical cystectomy is one of the standard treatment modalities, which can be performed by a robot-assisted, laparoscopic, or open approach (3). Overall, these three treatment approaches’ short- and long-term outcomes differ and require effective communication with patients (4).

Langerhans cell sarcoma (LCS) is a rare malignancy of the epidermis’s dendritic cells involved in multiple-organ recidivism (5). It is characterized by cytological atypia, frequent mitoses, and aggressive clinical behavior and usually results in poor oncological outcomes (5, 6). We present the first case of primary LCS in the urinary bladder, with early results that look extremely promising. TURBT and bladder irrigation chemotherapy were performed. No local tumor recurrence was observed during the 3 years of follow-up. The approval for this study was obtained from the Institutional Review Board of Fujian Provincial Hospital. Written informed consent was obtained from the guardians of the patient.




Case presentation

A 63-year-old man was admitted to our hospital for urinary urgency and frequency for 6 months, accompanied by a urinary interruption. He complained of no gross hematuria or other discomfort. His medical history is not unique. Ultrasonography examination revealed a substantial mass located in the bladder and also two small stones. After admission, computed tomography (CT) showed a lobulated tumor located in the bladder’s posterior wall with a clear boundary. The size was approximately 3.5 × 2.4 × 2.1 cm. The enhanced CT scan indicated that the tumor was significantly enhanced (Figure 1). The patient was likely to be diagnosed with NMIBC based on preoperative examinations. Thus, TURBT was performed to remove the tumor and obtain an exact pathological and staging diagnosis. During the operation, the tumor was located on the left posterior wall, with around 1.5-cm pedicle, like a cauliflower. The postoperative pathological results showed that the tumor cells were epithelioid, spindle-shaped, and vacuoles in the nucleus. The nucleolus was visible; the nuclear membrane was transparent; karyolysis, focal necrosis, and also rich blood vessels could be seen; and some interstitial inflammatory cells were seen infiltrated. In combination with immunohistochemistry, LCS was finally confirmed (Figure 2). Immunohistochemical results showed positive expressions of S100 (++, sarcomatoid area: +), CD27 (++, sarcomatoid area: +), CD1a (++, sarcomatoid area: +), Ki67 (35%), CD68 (++), and CD163 (++). Negative expressions were shown in ALK Actin (SM), Desmin, ALKp80, HMB45, Malan-a, CK (pan), Gata-3, CD34, CD30, CD20, CD3, CD21, CD99, CD56, EMA, sox10, CD56, SY, and C123. No tumor invasion of muscular bladder tissue was found. The postoperative staging was made as T1N0M0, a high-risk NMIBC. The patient was treated twice with 50 mg of epirubicin for bladder irrigation, once within 24 h after surgery and the other 1 week after surgery. After the pathological diagnosis is confirmed, since there is no empirical reference for bladder LCS treatment, we recommend Bacillus Calmette-Guerin (BCG) for adjuvant therapy according to the treatment guidelines for high-risk NMIBC (1, 7). However, patients refused BCG therapy due to drug accessibility and economic reasons. In addition, the patient did not cooperate with other treatments and rigorous follow-up planning. Fortunately, the patient had no significant discomfort after 3 years of follow-up. Both cystoscopy and evaluation of exfoliative cytology specimens revealed no tumor recurrence.




Figure 1 | Results of computed tomography urography. Cross sections: panel (A) (arterial phase) and panel (B) (delay 2 phase). Sagittal section: panel (C) showed a lobulated tumor located in the bladder’s posterior wall with its clear boundary. The size was approximately 3.5 × 2.4 × 2.1 cm. The enhanced CT scan indicated that the tumor was significantly enhanced.






Figure 2 | Panel (A) (HE, ×40) and panel (B) (HE, ×200) showed that the tumor cells were epithelioid, spindle-shaped, and vacuolar in the nucleus. The nucleolus was visible, and the nuclear membrane was clear. Immunohistochemical results are as follows. Panel (C) CD1a (×100, ++), for sarcomatoid area +. panel (D) S100 (×100, ++), for sarcomatoid area +. panel (E) CD27 (×100, ++), for sarcomatoid area +. panel (F) Ki67 (35%).






Discussion

Langerhans cell sarcoma (LCS) is a rare malignant tumor of Langerhans cells; less than 70 cases have been reported (5). The age of onset of LCS is more extensive, including adults and children. LCS is characterized by multiple-organ recidivism, including skin, lymph nodes, liver, spleen, lungs, and bone (5). According to the previous systematic review (5), our case of LCS is the first case reported primarily in the urinary bladder.

The distinguished diagnosis should be made between LCS and Langerhans cell histiocytosis (LCH) (5). LCH is a clinically benign disease and rarely transforms into LCS (6). The Langerhans cells are distinguished by their morphology and are a positive expression of CD1a, S100, CD21, CD35, and CD68 (8). A recent study found that B7-H1, B7-H3, and B7-H4 were expressed on Langerin+ tumor cells and may also be potential biomarkers to identify LCS (9). The diagnosis of LCS is only confirmed by pathological examination, based on the malignant cytological features, number of mitoses present, and immunohistochemical profiles (5). Our case fit those characterized descriptions of Langerhans cells and was also positive in the distinctive immunohistochemical profiles.

The clinical spectrum of changes in LCS is vast and can develop into highly invasive lesions, often leading to patient death. However, given LCS rarity, there is a lack of evidence regarding the most appropriate treatment for this disease. 52% of patients with LCS were managed by a single modality, compared with 42% treated by combination therapy (5). The role of surgery is essential and was used in 47.0% (31/66) LCS cases and was the sole intervention in 14% (9/66) of them (5). Other treatment modalities include adjuvant therapy, chemotherapy, radiotherapy, and bone marrow transplant (5). Up to date, the overall 5-year disease-specific survival (DSS) for all LCS patients was 28%, whereas in the case of single-organ involvement, the 5-year DSS was 70% (5). This means the oncological outcome would be much better if LCS is only a single focal lesion. The present case is only a single focal lesion and primarily occurred in the urinary bladder. After TURBT treatment for this patient, only twice epirubicin for bladder irrigation therapy was performed without any other treatment. No local tumor recurrence was observed during the 3 years of follow-up. Furthermore, Kawase et al. (10) found that CD56-positive LCS showed invasive clinical behavior and poor prognosis. In our case, the patient was negative for CD56, suggesting a good prognosis. In the present case, we preferred intravesical BCG instillation as postoperative adjuvant therapy, which is the first choice of postoperative treatment for high-grade NMIBC to reduce recurrence rates and risk of progression (7). However, for NMIBC, several intravesical treatments can reduce the risk of recurrence compared with TURBT alone, in which BCG is considered the only drug associated with a reduced risk of progression but may have a higher risk of adverse events compared with other intravesical treatments (11). However, when BCG or mitomycin C shortage happens, several other intravesical chemotherapies may be considered, including gemcitabine and epirubicin (12). Due to drug accessibility and economic considerations, the presented case only undertook twice adjuvant epirubicin irrigation. Fortunately, no signs of tumor recurrence happened until 3 years after surgery, even without regular follow-ups.

As a case report, our study had significant limitations to the value of evidence-based medicine. First, given the rarity of LCS originating in the bladder, we could only provide a unique case to share our experience. Therefore, our experience might give a little reference value, and we needed to be vigilant that LCS in other body parts is fatal cancer, although our case had no tumor recurrence 3 years after treatment, which did not mean that the lethal characteristics of LCS primarily in the bladder would reduce. Thus, we are still vigilant and should consider favorable comprehensive treatment and strict follow-up for such patients. In addition, we presented a T1N0M0 stage of LCS and shared our treatment experience; we could not anticipate the oncological outcomes of a more aggressive cancer stage (MIBC or an advanced one) and other appropriate treatment modalities, including surgery and management of medications.




Conclusions

The present case is the first report of primary LCS in the urinary bladder. The diagnosis of LCS in the urinary bladder should be made according to pathological examination. Our experience in this unique case may suggest that LCS in the urinary bladder with a non-muscle-invasive stage may be managed by transurethral resection of the bladder tumor and local chemotherapy, as well as close follow-up.
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Papillary renal neoplasm with reverse polarity (PRNRP) is a rare renal tumour and was newly named in 2019. This study reported a case of a 30-year-old female patient with a left renal tumour without any clinical symptoms and whose CT scan of her left kidney showed a mass of 2.6 cm×2.3 cm, which was considered to be renal clear cell carcinoma. Laparoscopic partial nephrectomy was performed, and histopathology and immunohistochemistry confirmed papillary renal neoplasm with reverse polarity, which had unique clinicopathological features, immunophenotype, KRAS gene mutation and relatively indolent biological behaviour. As newly diagnosed cases, rigorous and regular follow-up is necessary. In addition, a literature review was performed from 1978 to 2022, and 97 cases of papillary renal neoplasms with reverse polarity were identified and analysed.
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Introduction

Papillary renal neoplasm with reverse polarity is a newly reported papillary renal tumour that accounts for approximately 4% of all previously diagnosed papillary renal cell carcinomas (PRCC) (1). This tumour was initially classified as papillary renal cell carcinoma, but it has unique morphological features and a better prognosis. In 2019, AI-Obaidy et al. first diagnosed papillary renal neoplasm with reverse polarity and proved that it was different from papillary renal cell carcinoma in pathological morphology, immunohistochemistry and chromosomal features (2). Because PRNRP is rare, it is easily misdiagnosed preoperatively as other types of renal tumours. Surgeons often choose the appropriate surgical method based on their experience in the treatment of common renal tumours. The key to the treatment is to completely remove the tumour. Current data suggest a good prognosis after resection of PRNRP (1, 2); however, the long-term outcome is unclear, and regular follow-up is necessary. Here, we reported a case of papillary renal neoplasm with reverse polarity and reviewed the relevant literature to further understand the clinical features, pathology, treatment and prognosis of PRNRP, and to strengthen the awareness of this rare disease.





Case presentation

A 30-year-old female patient was admitted to the hospital with a left renal mass found on physical examination. During the course of the disease, there was no low back pain, haematuria, frequent urination and pain, dizziness, palpitations, fever or chills. The patient had not received any specific treatment previously and followed a healthy diet and lifestyle and had no family history of the disease or similar diseases. The patient’s vital signs were normal. There was no swelling, tenderness or pain induced by tapping over either kidney area. Urological ultrasound showed a moderate echogenic mass of approximately 2.6 cm×2.3 cm in the middle and upper parts of the left kidney, with a clear boundary and regular shape and no blood flow signal (Figure 1). Chest CT showed no abnormalities. Abdominal CT showed a left renal mass, and renal clear cell carcinoma was considered (Figure 2). The preoperative diagnosis was a left renal mass, and the patient underwent laparoscopic partial left nephrectomy. The tumour capsule was intact in the resected specimen, and brown fish-like tissue was observed after a longitudinal incision of the tumour. Histopathological studies of the resected tumour revealed the tumour was well demarcated and had a complex branched papillary structure with a fibrous vascular axis, and the papillary surface was covered with a monolayer of cuboidal or columnar cells, with eosinophilic cytoplasm and characteristic nuclei located at the top of the cytoplasm away from the basement membrane (Figures 3A, B). Immunohistochemical studies of the tumour showed that the lesion was positive for the expression of GATA3, KRT7, p504s, EMA, PAX-2, PAX-8, SHDB, Ki-67 and TTF-1 and negative for vimentin, CD5, CD10, WT-1, CAIX, TFE-3, HMB-45, CD117, ALK and TG (Figures 3C, D). Histomorphology and immunophenotype were consistent with papillary renal neoplasm with reverse polarity. The patient declined further molecular genetic testing for financial reasons. The patient did not receive any treatment for 7 months after the operation, and there was no recurrence or metastasis.




Figure 1 | Colour ultrasound. This image shows a moderate echogenic mass of approximately 2.6 cm×2.3 cm in the middle and upper parts of the left kidney, with a clear boundary and regular shape [yellow+ and green+]. CDFI: no blood flow signal in the mass.






Figure 2 | Computed tomography. These images show a 2.4 cm×2.2 cm equal-density mass in the anterior upper part of the left kidney, with poorly defined margins and a calcium density shadow in the mass [(A), red arrow]. The enhancement scan shows inhomogeneous enhancement [(B, C), red arrow].






Figure 3 | Pathology and immunohistochemistry. The tumour is well demarcated and has a complex branched papillary structure with a fibrous vascular axis [H&E, 40x (A)]; The surface is covered with a monolayer of cuboidal or columnar cells, with eosinophilic cytoplasm and characteristic nuclei located at the top of the cytoplasm away from the basement membrane [H&E, 100x (B)]. The tumour cells expressed keratin 7 diffusely and strongly [immunohistochemistry, 40x (C)]; GATA3 was diffusely expressed in tumour nuclei [immunohistochemistry, 100x (D)].







Systematic review of literature

The PubMed database was searched for case reports and case series of papillary renal cell carcinoma and papillary renal neoplasm with reverse polarity published between 1978 and 2022. Using the following keywords: (oncocytic papillary renal cell carcinoma) or (oncocytic PRCC) or (papillary renal neoplasm with reverse polarity) or (PRNRP), 403 results were retrieved. After removing unrelated studies, 11 publications describing 97 cases were finally identified (Table 1). The review series included 97 patients (56 men and 41 women) with a definite diagnosis of papillary renal tumour with reverse polarity. The evaluation showed that 31 cases of PRNRP occurred in the left kidney, and 43 cases occurred in the right kidney. The age of PRNRP patients ranged from 35 to 82 years, with an average age of 62.2 years. The diameter of PRNRP ranged from 0.8 to 8.5 cm, with an average diameter of 2.1 cm. Most tumours have no clinical symptoms and are diagnosed incidentally during imaging examination. The World Health Organization (WHO)/International Society of Urological Pathology (ISUP) showed low nuclear grade (13), and most of the reported PRNRP cases were staged as pT1. Among them, 52 patients underwent laparoscopic partial nephrectomy, 10 patients underwent laparoscopic radical nephrectomy, and 2 patients underwent renal biopsy, all of which were confirmed as PRNRP by histopathology. Seventy-four of 97 patients were followed up from 1 month to 222 months, and no tumour recurrence during the follow-up period.


Table 1 | Clinicopathologic Features of 97 Patients With PRNRP in the Literature.







Discussion

Papillary renal neoplasm with reverse polarity is a rare type of renal neoplasm reported recently. In 2003, Allory et al. found that some papillary renal cell carcinomas had a good prognosis and called it “oncocytoid-type papillary renal cell carcinoma” (14). Lefevre et al. named it “oncocytic papillary renal cell carcinoma”, and this term was widely used in 2005 (15). In 2017, Saleeb et al. classified papillary renal cell carcinoma into 4 types based on immunohistochemical and molecular phenotypes and proposed the term “low-grade eosinophilic papillary renal cell carcinoma, type 4” (16). In 2019, AI-Obaidy et al. named this tumour papillary renal neoplasm with reverse polarity for the first time and proved that it was different from papillary renal cell carcinoma type I and type II in terms of pathological morphology, immunophenotype and chromosomal characteristics (2). Subsequently, 89 additional cases of PRNRP were reported, and 8 patients did not include detailed clinical data (1) and were therefore not included in Table 1.

According to the study reported by AI-Obaidy et al., the incidence of PRNRP was similar in males and females, and the age ranged from 46 to 80 years, with an average age of 64 years (2). However, our systematic review showed that the incidence of PRNRP was slightly higher in males than in females, with an average age of 62.2 years. In terms of age, the evaluation indicated that the youngest patient in the past was 35 years old, while the present patient was 30 years old, which is the youngest patient identified to date. Previous data indicated that the tumour size was 3.0 cm or less, with an average of 1.6 cm. The evaluation results showed that the average tumour diameter of 97 patients with PRNRP was 2.1 cm (range: 0.8-8.5 cm). PRNRPs are usually asymptomatic, and often are discovered incidentally on imaging. Although our evaluation shows that the majority of PRNRPs are small in size, as they gradually grow, they may compress surrounding organs, impair kidney function, and even rupture bleeding,etc.

PRNRP usually has no specific clinical symptoms, thus posing significant preoperative diagnostic challenges. Imaging examinations do not provide much diagnostic information because of their rarity. At present, there is a lack of literature reports on the imaging features of PRNRP, and more data need to be collected and further explored. Histopathology and immunohistochemistry are the gold standard for the diagnosis of PRNRP. Chang et al. proposed the following four diagnostic criteria: (I) Mainly protruding thin papillary or tubular papillary growth; (II) Focal or diffuse interstitial vitrification; (III) Eosinophilic fine granular cytoplasm; (IV) The tumour nuclei were neatly arranged on the top of the cytoplasm far away from the basement membrane, showing the characteristics of “reverse polarity”, with the same size and low nuclear grade (1). This patient was a 30-year-old female who was considered to be diagnosed with clear cell carcinoma before surgery and underwent laparoscopic partial nephrectomy. The postoperative pathological diagnosis was PRNRP, and the clinical stage was pT1. The patient did not receive any treatment and did not have any discomfort for 7 months after the operation.

Immunophenotypically, PRCC strongly expressed vimentin and p504s, but did not express GATA3 and 34βE12. PRNRP strongly expressed GATA3 and KRT7, and expressed p504s to varying degrees, and could express 34βE12, but could not express vimentin. This tumor strongly expressed KRT7 and partially expressed p504s, but did not express CD10, which was consistent with the PRCC phenotype. However, unlike other PRCC subtypes, PRNRP typically expresses GATA3. PRNRP does not express vimentin, CD10, CAIX, CD117, TFE-3, ALK, etc, which is helpful for differential diagnosis from other rare types of renal cell carcinoma. The low proliferation index of Ki-67 suggests that it has a good prognosis. The above immunophenotypes were consistent with those reported in the literature (2), supporting the diagnosis of PRNRP in this case. In addition, 7 cases of PRNRP reported by Zhou et al. were all positive for 34βE12 except for the specific expression of GATA3 (4), which was not recorded in other studies. The results provide new insights into the diagnosis and even treatment of papillary renal neoplasms with reverse polarity.

Recent studies have shown that PRNRP has high-frequency KRAS gene mutations; the KRAS mutation rate was found in 85% of the tested cases, and KRAS gene mutations in PRNRP were concentrated in the exon 2 codon 12 (3, 10). Among them, the G12 V missense mutation was the hotspot mutation (mutation rate was 33.3%-75.0%), followed by G12D (0-30.7%), G12R (3.8%-25.0%) and G12C (0-11.1%), the BRAF V600R mutation was detected in one KRAS wild-type case (3, 5, 17). Fluorescence in situ hybridization (FISH) analysis showed that 32% (14/44) of papillary renal tumours with reverse polarity had abnormalities in chromosomes 7 and 17, and only 2 cases (2/44) had chromosome Y deletion (10), which further proved that it was similar but not identical to classic PRCC. In this study, because the patient refused to undergo molecular genetic testing, we could not further understand whether the patient had gene mutations and chromosomal variations. Therefore, PRNRP has unique clinicopathological features, immunophenotypes, and KRAS gene mutations and can be clinically differentiated from common papillary renal cell carcinoma, renal papillary adenoma, clear cell papillary renal cell carcinoma, and Xp11.2 translocation-associated renal cell carcinoma.

To date, there is no consensus on the optimal treatment strategy for PRNRP. The preferred treatment for any nonmetastatic, solid renal mass is surgical resection, preferably using a minimally invasive approach (18). For localized renal tumours, surgical treatment mainly includes radical nephrectomy (RN) and partial nephrectomy (PN). Nephron sparing partial nephrectomy is recommended for certain patients, and a negative surgical margin should be achieved while removing the renal mass. Compared with radical nephrectomy, partial nephrectomy can preserve the normal renal parenchyma while removing the tumour, reduce the incidence of long-term renal insufficiency, reduce the incidence of cardiovascular events, and improve the quality of life of patients with renal tumours (19–22). Other options for treating renal masses less than 3 cm include thermal ablation, cryoablation, and radiofrequency ablation. Renal mass biopsy should be performed in all patients receiving these regimens to facilitate histological diagnosis and guide subsequent treatment and follow-up. However, patients should be advised that these treatment options increase the risk of local recurrence or tumour persistence (18). At present, there is no literature report on the treatment of PRNRP by various ablations, and further studies are needed to verify its effect. Active monitoring is an acceptable option for some patients with renal masses less than 2 cm (grade C). It is suitable for elderly patients with serious complications or short life expectancy. However, continuous imaging must be performed to monitor changes in renal tumour size. Patients and their families need to understand the risks of active surveillance. For patients who choose active surveillance, renal mass biopsy is recommended for further risk factor stratification (18). If the benefit of intervention exceeds the benefit of active surveillance, active treatment should be chosen. Combined with a literature review, PRNRP is usually treated by partial nephrectomy or radical nephrectomy, and the treatment effect is good. Urologists can choose the appropriate treatment according to the specific situation of patients and their own clinical experience. Although PRNRP has a good prognosis, the current data are insufficient to draw conclusions about the long-term efficacy of treatment for this tumour, and regular follow-up is necessary. In our study, the patient had no clinical symptoms, no abnormalities on chest CT, no surrounding organ infiltration or regional lymph node enlargement on abdominal CT, so the diagnosis of localized renal tumor was considered. After we actively communicated with the patient about the treatment plan, the patient underwent laparoscopic partial nephrectomy to remove the tumour and absence of recurrence at follow-up, and renal ultrasound or CT examination is necessary in the future.





Patient perspective

Kidney tumor had brought me great trouble and anxiety, affecting my daily life. After talking to my doctor, I underwent a laparoscopic partial nephrectomy to remove the tumor. When histopathology and immunohistochemistry confirmed PRNRP, my fears and concerns disappeared. I achieved physical and psychological healing. I think I have been treated successfully. I will follow the doctor’s advice for regular follow-up in the future.





Conclusion

PRNRP is a newly recognized low-grade renal tumour with relatively indolent biological behaviour. Its pathological morphology, immunophenotype and molecular genetic changes are different from those of classical PRCC type 1 and type 2. It may be a special subtype of PRCC, which has not yet been classified into the WHO (2016) classification of renal tumours (23). However, PRNRP is a provisional subtype of papillary RCC in WHO 2022 but has not yet been incorporated into an independent histological type or subtype (24). Urological surgeons should recognize this rare disease to distinguish it from other renal tumours. Due to the rarity of this tumour, its pathogenesis and histological origin still need to be further improved, and more cases and follow-up data need to be accumulated to further explore its biological behaviour. Therefore, it is of positive clinical significance to distinguish PRNRP from papillary renal cell carcinoma for targeted therapy.
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We reported an 85-year-old patient with malignant glomus tumor (GT) of the prostate. He presented with urinary frequency for more than 2 years and gross hematuria for 7 days. Computed tomography scan showed that the prostate was markedly irregularly enlarged, and the boundary between the prostate and the posterior wall of the bladder was unclear. Bilateral kidneys and ureters were dilated. Biochemical examinations showed that the serum potassium was 7.24 mmol/L and the serum creatinine was 974.6 μmol/L. Transurethral diagnostic resection was performed after restoring homeostasis through several times of bedside blood filtration. The pathological diagnosis was malignant GT. The patient’s renal function recovered after bilateral nephrostomy, and he refused further treatment and was out of contact after 9 months. We summarize the clinical and histopathological features of malignant GT of the prostate in order to improve the early recognition of the disease by clinicians.
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1 Introduction

Glomus tumors (GTs) are mesenchymal neoplasms consisting of a combination of glomus cells originating from normal glomus, blood vessels, and smooth muscle cells (1). Most GTs are benign and often occur in the skin of the head and neck, muscles, and distal limbs, especially the nail bed (2). Malignant GTs are extremely rare accounting for <1% of all GTs. Only a few cases of malignant GTs have been reported, and most of them were locally aggressive and distally metastatic (3).

In this study, we report a case of aggressive GT probably originating from the prostate. A systematic literature review was performed using PubMed (MEDLINE) for searching. There are no published reports of malignant GTs invading the prostate, and this may be the first case. This report extends the differential diagnosis of prostate tumors.




2 Case presentation

An 85-year-old man was admitted on 2 January 2022 for a chief complaint of urinary frequency for more than 2 years and gross hematuria for 7 days. The patient had a history of urinary frequency for 2 years but was not under regular treatment or medication. He had no history of bladder or prostate cancer and no history of any chronic medical conditions. Physical examination revealed edema in bilateral lower limbs. Biochemical tests showed high serum potassium (7.24 mmol/L), blood urea nitrogen (92.67 mmol/L), and serum creatinine (974.6 μmol/L). His serum prostate-specific antigen (PSA) level was in normal range (1.66 ng/ml). Bilateral hydronephrosis and a low-equal echo mass behind the bladder approximately 60×93×65mm in size were found in ultrasound examination. There was irregular enlargement of prostate, measuring about 58×93×106mm, with uneven internal echo. Computed tomography (CT) scan showed that the bladder wall was thickened, especially in the posterior wall. The prostate was irregular in shape, significantly enlarged in volume and with indistinct boundaries to the rectum. The local border between the prostate and the posterior wall of the bladder was poorly delineated (Figures 1A, B). After several times of bedside hemodialysis, the patient’s hyperkalemia and renal failure gradually recovered.




Figure 1 | Preoperative computed tomography (CT) scans. (A) Markedly enlarged prostate with irregular morphology, measuring approximately 58×93×106mm, with an indistinct border with the rectum. (B) Indistinct demarcation of the prostate from the posterior bladder wall. The red arrow indicates the site of the lesion.



Cystoscopy and transurethral diagnostic resection were performed on 20 January 2022. The prostate gland was found to be significantly enlarged and protruded into the bladder under cystoscopy. There were multitudinous cauliflower-like masses measuring approximately 3.0×4.5cm in extent in the portion of the prostate that protruded into the bladder and the bladder neck. Bilateral ureteral orifices were not visible. Part of the prostate that protruded into the bladder was excised for pathological examination. Histopathology examination revealed that the tumor cells were oval and uniform in size. The cells had a clear boundary and were mainly distributed around the blood vessels. Tumor cells showed diffuse atypia with increased mitotic activity and multifocal necrosis under high power field (Figures 2A, B). Immunohistochemical markers were diffusely positive for smooth muscle actin (SMA), while they were negative for vimentin, HMB45, TFE3, and desmin (Figures 2C–G). These findings were highly suggestive of a malignant glomus tumor. Considering the clinical stage and the patient’s physical condition, combined with the financial situation, the patient and his family refused to receive additional treatment. The patient was discharged with bilateral nephrostomy and was required to recheck regularly. The patient failed to show for follow-up after 9 months. The treatment timeline for this patient is summarized in Figure 3.




Figure 2 | The hematoxylin–eosin (HE) and immunohistochemical pictures. (A) The tumor cells are uniform in size, round in shape, well-defined, and distributed around blood vessels (HE, original magnification, 100×). (B) The tumor cells show diffuse heterogeneous proliferation, increased mitotic signs, and visible multifocal necrosis (HE, original magnification, 200×). Immunohistochemistry: SMA (C), Vimentin (D), Desmin (E), TFE3 (F), and HMB45 (G).






Figure 3 | Treatment timeline of the malignant glomus tumor case.






3 Discussion and conclusion

The diagnosis of malignancy should take into account tumor size, infiltration, mitotic activity, nuclear atypia, and vascular involvement (4). By summarizing the pathological features of 52 cases, Folpe and colleagues proposed a subclassification of atypical and malignant GTs (5). The criteria for the diagnosis of malignancy are as follows: i) deep location of the tumor, ii) size of the tumor>2cm, iii) atypical mitosis or obvious nuclear heterogeneity, iv) mitotic cells accounting for five or more of 50 under high power field (HPF). Malignant GTs have a high rate of distant metastasis. The overall metastasis rate is 38% for cutaneous malignant GTs. Common metastatic sites are the bone, brain, liver, lung, small intestine, and adjacent lymph nodes (6, 7). If a GT is larger than 2cm and deep in location, but without nuclear heterogeneity, it will be classified as an undetermined malignant potential GT (8).

GTs rarely originate from the urinary tract. Only six cases of GT occurring in the bladder have been reported up to now (9, 10). Gross hematuria is often the only symptom of GT in the lower urinary tract. Radiographic examination can evaluate the tumor’s location, size, depth of infiltration, and distant metastasis. In the case of malignant GT of the bladder, distant metastases can occur at early stage (11). It is difficult to diagnose a malignant GT by radiographic imaging. The accurate diagnosis relies on pathological examination. The ectopic GTs have the same histological and immunohistochemical features as those in limbs; it is vital for the diagnosis of ectopic GTs (12). In immunohistochemistry of GTs, the marker for smooth muscle actin (α-SMA) and muscle-specific actin (MSA) are mostly positive, while the epithelial markers (e.g., CK5/6, CK7, CK20, and CKpan), CD56, CD34, CD31, and EMA are negative (9, 13–15).

In this case, the giant tumor of the prostate had invaded the posterior wall of the bladder, and its pathological features meet the diagnostic criteria of malignant GTs. Considering the rigorousness, it needs to be differentiated from the following diseases. First is prostate cancer, which mostly originated from the peripheral zone of the prostate gland and where the serum PSA is elevated and the immunohistochemical markers such as P50, PSA, and PAP are positive. Second is the prostate lymphoma (PL), which is rarely observed, too, and mostly occurs in relatively young patients. Heterogeneous lymphocytes arranged in sheets can be seen under the microscope, and immunohistochemical markers of lymphocyte origin are positive (16). Third is the small cell prostate neuroendocrine carcinoma (SCPC), which is another rare and highly aggressive malignant tumor. The tumor cells are small and round or short spindle-shaped and are focally positive for chromogranin A, CD56, and synaptophysin in immunohistochemistry and have a high Ki-67 proliferation index (17). This tumor lacks the expression of androgen receptors and does not secrete PSA (18). Fourth are the rhabdomyosarcoma tumors, which are characterized by soft tissue differentiation features. Tumor cells have abundant cytoplasm and positive expression of mesenchymal-derived immunohistochemical markers (19). Fifth are the perivascular epithelioid neoplasia (PEComas), which is also mesenchymal in origin, and the malignant ones have similar histological features to malignant GT (20). The immunohistochemical markers are usually strongly positive for HMB45, SMA, and TFE3 (21), but in this case, immunohistochemistry was negative for HMB45 and TFE3. Sixth is the bladder neck tumor. Cystoscopy showed that the prostate was protruded into the bladder. We resected part of the prostate tissue that protruded into the bladder and sent it for pathological examination; combined with the opinion of our MDT, the tumor was considered to have primary origin in the prostate.

There are no definite treatment protocols for malignant GTs of the prostate at present. We can refer to the treatment of GTs that occurred in other organs to make the therapy plan. Transurethral resection of bladder tumor (TURBt) is an effective method for benign (22) or undetermined malignant potential (23) GTs of the bladder. Malignant GTs are highly aggressive with poor prognosis. Shim et al. treated a patient with malignant GT of the bladder with a combination of TURBt and chemotherapy, whereas the patient died of pulmonary failure due to tumor metastasis 2 months after surgery (11). The optimal treatment of malignant GT remains undefined, and the current published literature only consists of individual case reports or series. In this case, the tumor had invaded the bladder; systemic and local therapy may be beneficial to some extent. We offered the patient the therapy options of radical prostatectomy combined with post-operative radiotherapy and chemotherapy, but the patient and his family refused additional treatment due to financial reasons. Further examination such as chest CT and bone scan can help us to clarify the clinical stage, confirm the presence of distant metastasis, and develop an individualized treatment plan. 18F-Fluorodeoxyglucose FDG PET/CT can help us to identify the primary site of a tumor. However, due to financial reasons, the patient and his family refused further examinations. Pathological examination of a portion of the prostate tissue sample obtained by diagnostic TURP and normal prostate tissue could not be identified in the tissue specimen provided. Thus, the tissue sample obtained by this method was abnormal, and the examination method needs to be improved and further examination performed to obtain a more accurate tissue condition. Thus, we did not have enough evidence to be certain that the tumor was considered to have primary origin in the prostate, which is the limitation of this case report.

In summary, this report reminds us that in case of irregular enlargement of the prostate with a normal serum PSA level, the possibility of malignant glomus tumor should be considered. For GT of the prostate, the clinical manifestations are non-specific, and pathological examination is the gold standard of diagnosis. It is important to involve multidisciplinary teams in the management of the disease. For early confined lesions in the prostate, radical prostatectomy is the preferred surgical procedure. For the cases in advanced clinical stage, the appropriate treatment scheme needs further study.
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Rationale

Primary renal parenchymal squamous cell carcinoma (SCC) is an extremely rare tumor that is difficult to diagnose by hematology and imaging studies and is often diagnosed later than other primary renal cancers.





Diagnosis

A 52-year-old male patient was found to have cysts in both kidneys for 1 week. No urgency and frequency of urination, no dysuria, no gross hematuria, and no significant changes in recent body weight were reported.





Interventions

The upper pole of the right kidney is a cystic and solid mass (8.3 cm * 8.2 cm * 8.1 cm), the cystic part has long T1 and long T2 signals, the solid part has mixed signals, and some parts have limited diffusion. There were nodular long T1 and short T2 calcification signals. An enhanced scan of the solid part showed uneven enhancement and continuous enhancement of the mass capsule. Cystic renal cancer was considered because of the multiple cysts in both kidneys. Surgical treatment was performed. Postoperative pathology revealed well-differentiated squamous cell carcinoma of the right kidney with cystic degeneration, 8.5 cm * 6 cm in size, infiltrating the renal parenchyma, and the cutting edge was negative. The pathological stage was pT2bN0M0.





Outcome

At the follow-up 5 months after the operation, no metastasis was found.





Conclusion

Renal SCC is rare and easily misdiagnosed and missed. Pathological diagnosis is still the gold standard for its diagnosis. However, with active surgical treatment, the short-term prognosis of the patient is good.





Keywords: carcinoma, squamous cell carcinoma, renal parenchyma, pathology, prognosis




1 Introduction

Primary renal parenchymal squamous cell carcinoma (SCC) is an extremely rare tumor that is difficult to diagnose by hematology and imaging studies and is often diagnosed later than other primary renal cancers. This article reports a case of squamous cell carcinoma originating in the renal parenchyma. After active surgical treatment, the postoperative recovery was good, but the prognosis still needs long-term follow-up.




2 Case presentation

This human study was approved by The Second Affiliated Hospital of Zhejiang University School of Medicine Institutional Review Board, and the patient provided informed consent for the publication of the case.

A 52-year-old male patient was admitted to the hospital on 4 January 2022 for “one week of renal cyst found in physical examination”. One week prior, the patient went to the hospital for a physical examination. Abdominal B-ultrasound showed that there were multiple cysts in both kidneys, including a larger right kidney with calcification of the cyst wall and multiple calcifications. Further enhanced CT scan of the kidney revealed cystic solid lesions of the right kidney with multiple calcifications. There was no acute urination, no dysuria, and no gross hematuria. There had been no recent significant change in body weight. Upon physical examination, no obvious mass was found in the waist and abdomen, and there was no percussion pain in the renal region. There was no abnormality in routine hematuria and renal function. The tumor markers were as follows: squamous cell carcinoma antigen (SCCA) 4.1 μg/ml, alpha-fetoprotein (AFP) 3.6 ng/ml, carcinoembryonic antigen (CEA) 3.3 ng/ml, renal contrast-enhanced MR revealing a cystic solid mass in the right upper pole (8.3 cm * 8.2 cm * 8.1 cm), the signal of the solid part was mixed, the solid part was inhomogeneously enhanced, and the capsule of mass was continuously enhanced. Cystic renal carcinoma and multiple renal cysts were considered. Emission computed tomography (Ect) examination: mild-to-moderate reduction of left renal function and a right renal cyst. Right upper pole renal cell carcinoma was considered. On 6 January 2022, a robot-assisted partial nephrectomy was performed under general anesthesia. The patient was placed in the left lateral position, a channel was established in the posterior peritoneum, and the extraperitoneal fat and perirenal fascia were cleaned. It was found that the tumor was located in the upper pole of the kidney, protruding from the surface of the kidney, approximately 8 cm * 8 cm in size, was cystic solid, and had no obvious adhesion to the surrounding area. The tumor was completely resected with scissors along the surface of the tumor, 0.5 cm away from the edge of the tumor. The gross specimen revealed well-differentiated squamous cell carcinoma of the right kidney with cystic change, 8.5 cm * 6 cm in size, infiltrating the renal parenchyma, with the negative cutting edge of the broken end. Pathological diagnosis was pT2bN0M0. Immunohistochemistry showed Pax-8 (+), CK5/6 (+), P40 (+), p63 (+), and GATA-3 (partial +). Gene detection revealed that there was no first-order variation with clear clinical significance and nine secondary variants with potential clinical significance (ARID1A p.P1207fs, FAT1 p.Q961X, FBXW7 p.S92X, FGFR3 p.S249C, KMT2D p.L4152fs, KMT2D p.P4324fs, NFE2L2 p.L30F, PIK3CA p.E545K, and TERT c.-124G>A). Five months after the operation, a CT examination showed no local or retroperitoneal metastasis. Tumor markers were as follows: SCCA 0.8 μg/ml, AFP 2.0 ng/ml, and CEA 1.2 ng/ml.




3 Discussion

Primary squamous cell carcinoma of the kidney is a rare urological tumor, accounting for 0.5%–0.8% of renal malignancies (1), including renal pelvis SCC and renal SCC. There are more and more reports on renal pelvis SCC in clinical practice. Most experts believe that long-term renal pelvic stones, chronic pelvic inflammatory reaction, and hydronephrosis are the main reasons for inducing SCC (2–4). There are also reports that chemical substances (including drug abuse), hormone imbalance in the body, vitamin A deficiency, and chronic inflammatory reactions of renal transplantation are all potential causes (5). With the deepening of research, renal pelvis SCC is considered to be caused by urothelial metaplasia (6). Primary renal parenchyma SCC is extremely rare. So far, only nine cases including this case have been reported (2–4, 6–10) Table 1. The mechanism of the disease is not clear.


Table 1 | Case review.



The onset of primary renal SCC is insidious, with no obvious symptoms, typical signs, and imaging manifestations in the early stage. It is often covered by hydronephrosis, calculus, or inflammation, which is easy to be misdiagnosed and missed. Compared with other types of tumors, it is often diagnosed later (11). According to the reported primary renal SCC, 88.89% (8/9) patients had lumbar and abdominal pain, and 22.22% (2/9) had hematuria. There was no significant difference in the incidence rate between sexes (5 men and 4 women). The most common tumors were on the right side (6/9 cases) and the inferior pole (5/9 cases). Although two cases were associated with renal calculi, the histology of the renal pelvis system was normal in all cases. More than half of the cases (5/9) were in the advanced stage (higher than pT3), and two cases had lymph node metastasis, which led to a worse prognosis. The patient was diagnosed with a renal cyst upon physical examination, and the tumor did not invade the collection system. FDG-PET/CT result was improved, and the possibility of metastatic renal SCC was excluded. However, FDG-PET/CT was not effective in distinguishing renal inflammatory diseases from various types of tumors (3). SCCA is a tumor-associated antigen extracted from cervical squamous cell carcinoma. It has certain clinical value in the diagnosis and monitoring of tumor recurrence of squamous cell carcinoma (12). With textual research considering the non-specific characteristics of the case, it is difficult to make a definite diagnosis before the operation. For imaging findings of renal tumors, a biopsy can be performed to confirm the diagnosis. Ureteroscopy and urine cytology are helpful in the diagnosis of renal pelvis SCC or invasive lesions.

For primary renal SCC, a pathological examination is still the gold standard for diagnosis. As it is not sensitive to chemoradiotherapy, radical nephrectomy is recommended for treatment, and surgery is also the most effective way for patients with local metastasis. All reported cases were followed up for an average of 4.22 months, and all patients survived. Only one pT3aN1 patient had ovarian metastasis (7). The patient was followed up for 0.5 years. There were no signs of recurrence and metastasis, indicating that early diagnosis and early treatment of renal SCC can achieve a better curative effect, but it is still lacking long-term follow-up verification. If the tumor relapses, there are still many targeted drugs to choose from according to the results of gene detection. Examples include bevacizumab combined with everolimus (T3A), sunitinib (T3A), temsirolimus (T3B), and mTOR inhibitors (sirolimus, everolimus, and T4) (based on the patient’s gene detection).




4 Conclusion

Primary renal parenchymal SCC is a very rare tumor, and at hematological and imaging examinations, diagnosis is difficult, compared with other primary renal cell carcinomas, and its diagnosis is often late. There is still no unified treatment plan, surgery is still the main choice, and new targeted drugs also provide individualized schemes, but their efficacy still lacks clinical follow-up verification.
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As a recently named rare renal tumor of epithelial origin, papillary renal neoplasm with reverse polarity (PRNRP) has unique histomorphological features and immunophenotypes, often associated with KRAS mutations and showing indolent biological behavior. In this study, we report a case of PRNRP. In this report, nearly all tumor cells were positive for GATA-3, KRT7, EMA, E-Cadherin, Ksp-Cadherin, 34βE12, and AMACR in varying intensities, focally positive for CD10 and Vimentin, while negative for CD117, TFE3, RCC, and CAIX. KRAS mutations (exon 2) were detected by amplification refractory mutation system polymerase chain reaction (ARMS-PCR), while no NRAS (exon 2-4) and BRAF V600 mutations (exon 15) were detected. A transperitoneal Robot-Assisted Laparoscopic Partial Nephrectomy was performed on the reported patient. No recurrence or metastasis was found during the 18 months of follow-up.
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Introduction

Papillary renal cell carcinoma (PRCC) was classified by Delahunt and Eble in 1997 into type 1 and type 2 as the second most common carcinoma of renal cells, depending on the tumor histomorphology and clinical prognosis (1, 2). Since 2003, a type of PRCC with favorable prognoses has been continuously reported, with eosinophilic granule-rich cytoplasm and non-overlapping low-grade nuclei. They are called oncocytic PRCC, which cannot be classified as traditional type 1 or type 2 (3–6). In 2019, Al-Obaidy et al. collected 421 cases of PRCC diagnosed at the pathology departments of three medical institutions from 2004 to 2017, from which they selected 18 morphologically similar tumors that differed from traditional PRCC tumors according to the morphological traits and analyzed immunophenotype and chromosomal of these tumors and found their indolent biological behavior. Thus, this tumor was named papillary renal neoplasm with reverse polarity (PRNRP) (7). Another study by Al-Obaidy et al. in the same year demonstrated that the PRNRP is associated with a high frequency of KRAS mutations (8).

Specifically, this tumor type is different from PRCC. PRCC type 1 tumors comprise papillary and tubular structures, where foamy histiocytes are aggregated in clusters inside the fibrovascular axis. The tumor cells are arranged in monolayers, with sparse basophilic or clear cytoplasm and low-grade nuclei. In PRCC type 2 tumors, histiocytes are rarely seen inside the fibrovascular axis, and tumor cells exhibit pseudostratified arrangement with abundant eosinophilic cytoplasm, high nuclear grade, and neoplastic necrosis. In contrast, PRNRP is composed primarily of papillary architectures, which can be accompanied by varying numbers of tubular-papillary structures. The tumor cells are arranged in monolayers with identical morphology, abundant eosinophilic cytoplasm, and low-grade nuclei. Their nuclei are located at the cytoplasmic top, far from the basement membranes, exhibiting reverse polarity. Immunophenotypically, PRCC tumors are often positive for AMACR, RCC, KRT7, and Vimentin but are negative for GATA3 and 34βE12, whereas PRNRP reveals diffuse staining of GATA3, L1CAM, and 34βE12 but is almost negative for Vimentin.

So far, only about 18 studies have been reported with the diagnostic term PRNRP, with a total of approximately 200 cases. Here, we report a case of PRNRP recently diagnosed in our department.



Case report

A 57-year-old male presented with a mass in the right kidney on physical examination four years ago, who did not receive any therapy. In the past half month, the patient felt occasional pain in bilateral upper limbs, abdomen, and neck, but no low back pain or gross hematuria. Ultrasonography showed a bump in the middle of the right kidney, with slightly hyperechoic, a clear boundary, and no blood flow signal. Enhanced computed tomography of the lower abdomen showed quasi-circular isodense shadows of 2.9 cm × 2.5 cm in the right kidney, with arc-shaped calcifications at the edge and a CT value of 34 HU. The patient underwent A transperitoneal Robot-Assisted Laparoscopic Partial Nephrectomy.

Gross examination: a mass of 3 cm ×2.5 cm ×1.5 cm in size was observed on the cut surface of partial kidney tissue (size: 3.8 cm x 3 cm x 2 cm), with clear demarcation and intact capsule. The cut surface of the tumor was grayish-yellow, thin papillary, and brittle, which was tightly adjacent to the renal capsule.

Microscopically, the tumor was clearly demarcated, with a fibrous pseudocapsule, and multiple lymphocytic infiltrates were present at the capsule edge (Figure 1A). The tumor cells were mostly in a slender papillary architecture, while locally in a tubular papillary shape. Papillary branching was visible, with a few large papillae and others edematous (Figure 1B). The tumor cells were morphologically uniform, cuboidal in shape, and arranged in monolayers, with abundant eosinophilic granules in the cytoplasm. Their nuclei were either round or oval, located at the cytoplasmic top and exhibiting a “reverse polar” arrangement. Their nucleoli were inconspicuous, corresponding to the WHO/ISUP grade 1, and no mitotic figures were noted (Figure 1C). Mast cells infiltrated the papillary stroma, and a few macrophages were focally observed, which phagocytosed some hemosiderin granules (Figure 1D). Focal papillary stroma underwent hyaline degeneration. Osseous metaplasia was locally visible in the tumor (Figure 1E). No tumor necrosis or psammoma body was observed.




Figure 1 | (A–E) Histomorphological features of papillary renal neoplasm with reverse polarity. The tumor is well defined, with a fibrous pseudocapsule and many lymphocyte infiltrates at the capsule margin (H&E stain, ×40) (A). It showed a slender papillary structure with local tubular papillary branches (H&E stain, ×40) (B). Low-grade nuclei, inverted linear nuclear location (H&E stain, ×200) (C). A few foamy macrophages are observed in the stroma (H&E stain, ×100) (D). Osseous metaplasia was locally visible in the tumor (H&E stain, ×200) (E).



Immunohistochemically, nearly all tumor cells expressed GATA-3, KRT7, EMA, 34βE12, E-cadherin, Ksp-Cadherin, and AMACR (Figures 2A–E). However, the staining intensities varied. Furthermore, the tumor cells were positive for CD10 and Vimentin at a few foci (Figure 2F), while negative for CD117, TFE3, RCC, and CAIX. The Ki-67 proliferation index was approximately 1%, and SDHB expression was not lost.




Figure 2 | (A–F) Immunohistochemical profiles of papillary renal neoplasm with reverse polarity. The tumor cells are positive for GATA-3(×200) (A), KRT7(×200) (B), 34βE12(×200) (C), Ksp-Cadherin(×200) (D), AMACR(×200) (E), and Vimentin(×200) (F); however, the staining intensities varied.



Real-time fluorescent quantitative polymerase chain reaction was used to detect the somatic hot spot mutation of Exon 2, 3, and 4 of KRAS and NRAS genes and the mutation of BRAF gene V600. The results showed the presence of KRAS Exon 2 mutation (Figure 3), while no NRAS or BRAF V600 mutation was detected. Finally, we made the pathological diagnosis of papillary renal neoplasm with reverse polarity (PRNRP) for the tumor.




Figure 3 | The KRAS mutation status of the papillary renal neoplasm with reverse polarity. Real-time fluorescent quantitative polymerase chain reaction analysis showed the KRAS mutation was present in exon 2-codon 12: p.G12V (c.35 G >T).





Discussion

Approximately 15% of renal cell carcinomas are PRCCs, whereas 1.3–9.1% of PRCCs are PRNRPs (1, 9, 10). PRNRP is more common among the middle-aged and elderly (46–84 years), without significant gender predilection. It often occurs in the right kidney, while rarely in both kidneys. PRNRPs are discovered accidentally during physical examination since most patients have no apparent symptoms, except for some with hematuria or low back pain (7, 10–12).

PRNRPs are 0.8–8 cm in diameter and well-demarcated with a fibrous pseudocapsule (7, 12). Tumor periphery lymphocyte infiltration can be seen microscopically. The tumor mainly comprises a slender papillary architecture with a fibrovascular axis and more or less tubular structures. Thick papillae or interstitial hyaline degeneration and cystically dilated papillae are observable. Papillary edema may appear, and small amounts of foamy histiocytes or hemosiderin-phagocytosing macrophages may be present in the papillary stroma. Papillae or canalicular lumens are smooth and covered with a monolayer of cuboidal tumor cells. Their cytoplasm contains abundant eosinophilic granules. Some tumor cells may have intracytoplasmic vacuoles, and clear cytoplasm is occasionally seen in focal tumors. Tumor cells have characteristic nuclei located at the cytoplasmic top far away from the basement membranes, exhibiting reverse polarity. The nuclei have uniform size and regular shape, which do not overlap. Occasionally, the nuclei are transparent, pyknotic, or mildly irregular, with inconspicuous nucleoli (WHO/ISUP grade 1–2). No psammoma bodies, mitotic figures, or tumor necrosis are present, and intratumoral osseous metaplasia is occasionally visible (7, 10, 12–16). The tumor histomorphology in the present study is consistent with previous reports.

A study by Al-Obaidy et al. showed that all tumor cells are diffusely and strongly positive for EMA and GATA3, moderately strongly positive for L1CAM, diffusely and strongly positive for MUC1 and AE1/AE3 (except for one case), and focally positive for CD10. Besides, most tumor cells are diffusely positive for KRT7 and reacting for AMACR to varying degrees but negative for Vimentin and CD117 (7). However, according to the study by Kim et al., most tumor cells are positive for KRT7 and EMA, and variably positive for AMACR and Vimentin, but negative for CD10 (13). It implies PRNRP could focally express CD10 and Vimentin. Zhou L et al. found that all 7 PRNRP cases expressed 34βE12 diffusely and strongly, whereas only 12 of 183 PRCC cases did. 34βE12 is, therefore, conducive to PRNRP/PRCC differentiation (12). A study by Kim et al. demonstrated that PRNRP could express E-cadherin in varying degrees, while Ji RH et al. reported that tumor cells expressed E-cadherin diffusely and strongly in all 9 cases of PRNRP. Thus, E-cadherin can also serve as an adjuvant diagnostic immunomarker for PRNRP (13, 17). In the PRNRP patient described in this report, nearly all tumor cells were positive for GATA-3, KRT7, EMA, E-Cadherin, Ksp-Cadherin, 34βE12, and AMACR in varying intensities, focally positive for CD10 and Vimentin, while negative for CD117, TFE3, RCC, and CAIX, showing agreement with previous reports.

According to recent research, PRNRP is often associated with KRAS mutations, primarily involving codon 12 in exon 2. A literature review reveals that 78 of 92 (84.8%) PRNRP cases harbor KRAS mutations (8, 10, 11, 13–19). In the present report, KRAS mutations (exon 2) were detected by amplification refractory mutation system polymerase chain reaction (ARMS-PCR), while no NRAS (exon 2-4) and BRAF V600 mutations (exon 15) were detected, showing a good agreement with the literature reports. Al-Obaidy et al. performed Fish chromosomal detection on 15 PRNRP cases, finding that 33% of the patients had trisomy 7, 33% had trisomy 17, and 20% had both trisomies 7 and 17. Besides, 14% of the male patients had Y chromosomal deletions without deleting 3p (7). Contrastively, in the studies of Al-Obaidy et al. and Ji RH et al., no abnormalities of chromosomes 7, 17, or Y were detected (16, 17). It is thus inferred that chromosomal abnormalities are less common in PRNRP than in PRCC, which also confirms that PRNRP resembles but differs from PRCC.

PRNRP should be differentiated from various renal tumors with papillary architecture based on histological and immunohistochemical analyses of these tumor types. Firstly, as previously mentioned, it should be differentiated from PRCC, which is classified into type 1 and type 2. Secondly, PRNRP shares similarities with clear cell PRCC (CCPRCC) regarding reverse polarity of nuclei and diffuse staining of GATA3, but the latter has clear cytoplasm, specific cup-shaped staining of CAIX, diffusely Cyclin D1-positive nuclei, no AMACR expression, and no KRAS mutations. In contrast, PRNRP shows some reactivity for AMACR but no expression of CAIX and is often associated with KRAS mutations. Thirdly, papillary adenomas of the kidney are defined as small, low-grade, and unencapsulated tumors with papillary or tubular architecture that measure no larger than 15 mm, harboring similar immunophenotypes and molecular alterations as PRCC, which can be differentiated from PRNRP by IHC staining.

Regarding clinical staging, the PRNRPs reported in the extant literature were all at stage T1, primarily treated by local nephrectomy and occasionally by radical nephrectomy. Postoperative recurrence or metastasis is not reported.

In conclusion, the mild tumor cell morphology, low Ki-67 proliferation index, lack of tumor necrosis and mitosis, and no tumor recurrence or metastasis during follow-up suggest that PRNRP is an indolent renal tumor with an immunophenotype distinct from other renal cell carcinomas and is often associated with KRAS gene mutations; a few may have trisomy of chromosome7, 17 and loss of Y. Given the limited number of cases currently available, further research with more cases is required in the future.
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Epithelioid sarcoma (ES) is a rare soft tissue malignant tumor with an uncertain histogenetic origin. It usually arises in soft tissues of the extremities, while ES in adrenal gland is extremely rare. There is no special clinical manifestation in the early stage, so it may be misdiagnosed and delay the treatment. We reported a 69-year-old male with an adrenal ES. The tumor was completely resected, and two months later, positron emission tomography-computed tomography(PET/CT) noted recurrence at the tumor bed and multiple metastases. The patient has been treated with chemotherapy with good effects. We summarize the radiological findings and immunohistochemical indexes of primary epithelioid sarcoma of adrenal gland, which may be useful to promote disease awareness and help to distinguish among other lesions.
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Introduction

Epithelioid sarcoma (ES), a malignant mesenchymal tumor that occurs in extremities of adolescents, was originally described by Enzinger in 1970 (1). In 1997, Guillion et al. (2) identified proximal ES after observing ES in perineum, genital tract, and pelvis in young people. Recurrence and metastasis are prevalent. Clinically, ES of the adrenal is extremely rare, with a few cases having been documented. In this report, we describe an adrenal ES case with a focus on imaging findings and immunohistochemical indexes to promote disease awareness.





Case presentation

A 69-year-old man with an incidental right adrenal gland mass was admitted to our institution. He had no relevant past medical history, and no family history was identified. Hematological examination did not reveal any abnormal findings. Adrenal function laboratory assay indices were normal, including cortisol, catecholamine and aldosterone. Initial CT scan revealed a round-like, well-defined slightly hypodense lesion in the right adrenal gland region measuring approximately 10.6×6.4×11.0 cm in size, with a CT value of about 34 HU. The right posterior liver, portal vein and upper pole of the right kidney were displayed (Figure 1). Right adrenal gland imaging was not conclusive. A follow-up MRI (Figure 2) revealed a 10.2×6.5×10.5 cm oval tumor in the right suprarenal region, with a high-low mixed sign on T1WI and slightly high signals on fat suppression T2WI sequence. A central scar was noted in the lesion, which was hypointense on T1WI and T2WI. Upon enhancement scan, the lesion exhibited a slight to moderate heterogeneous enhancement with no enhancement in the central scar. Visualization of the right adrenal gland was not clear. There were no significant enlarged lymphnodes or metastatic foci. Gene detection and FDG PET/CT were not carried out due to economic reasons.




Figure 1 | Selected window images of axial, coronal plain abdomen CT scan soft tissue demonstrating a heterogeneous adrenal mass measuring 10.6×6.4×11.0cm, which abutted and compressed the liver parenchyma, right renal and IVC.






Figure 2 | The MRI findings of primary adrenal sarcoma. (A) coronal T2-weighted MR image, (B) axial T1-weighted MR image, (C) axial fat suppression T2-weighted MR image, (D, E) The tumor showed heterogeneous high signal intensity on DWI and low signal intensity on ADC map, (F–I) axial fat suppression T1-weighted MR imaging (F), and Gadolinium-enhanced T1-weighted MR mages at arterial (G), portal (H) and delayed phases (I), the tumor exhibited heterogeneous enhancement and no enhancement in the central scar.



Given the extensive region of focus, laparoscopic right adrenalectomy and intestine adhesion relaxation were performed. Intraoperative findings showed that the right adrenal was occupied by a round-like mass with a diameter of about 10 cm, while the normal adrenal tissue was compressed. Due to the huge size, adhesion of the lesion and liver was obvious and the inferior vena cava was compressed. Pathological examination revealed an incomplete capsule in the adrenal tissue, whose cut surface was gray, reddish-gray and soft. Microscopically, polygonal cells were established to be distributed separately, scattered, in clusters orpatches, with large, vesicular nuclei and prominent nucleoli. Immunohistochemical analysis showed that tumor cells were positive for CK8/18, EMA, vimentin, CD10, Desmin, CD34, SMARCB1/INI-1, SOX-2, SALL4, p53 and Ki-67, while SMARCA4/BRG1, SMARCA 2(BRM), Cr, S-100, HMB-45, Pax-2, Pax-8, WT-1, CK5/6, Melan-A, CK-7, Alpha-inhibin, RCC, MyoD1, Myogenin and SMA were negative (Figure 3). Based on the above findings, the patient was diagnosed with right adrenal epithelioid sarcoma. About two months after the operation, PET/CT examination showed recurrence with multiple systemic metastases. Then, the patient underwent chemotherapy of anlotinib combined with anti-PD-1 antibody and epirubicin for 1 cycle. At present, he has a good response, showing the reduction or disappearance of tumor mass, and close follow-up is continuing.




Figure 3 | Microscopic findings of primary adrenal epithelioid sarcoma. (A) hematoxylin-eosin staining shows that polygonal cells were distributed separately, scattered, in clusters orpatches, with large nuclei and prominent nucleoli (magnification, ×100); (B) immunochemical staining shows nuclear positivity for INI-1 (magnification, ×400).







Discussion and conclusion

Epithelioid sarcoma (ES), a malignant soft tissue sarcoma with a certain degree of epithelization, accounts for < 1% of soft-tissue sarcomas. The two pathological subtypes of ES are classical and proximal types. The conventional type is more common and is often located in superficial dermis or subcutaneous tissues of distal limbs of young adults, whereas the proximal type is quite often located in the proximal soft tissue of elderly patients, such as the limb band, trunk and pelvis. The tumor cells of this subtype are higher grade and demonstrate a rhabaoid phenotype, compared to the classical type.

Because it is highly rare, accurate diagnosis of the primary ES of solid organs by radiologists is difficult. To elucidate on the disease, we report a case of adrenal ES, which is the fifth reported case of ES arising from the adrenal gland.

For our case, the mass was detected during physical examination, without obvious clinical manifestations. In a review of previous CT imaging in 2019, no adrenal mass was found, indicating rapid progress. Reports on MRI and CT of proximal ES involving uterine body, cervix and renal have been relatively few. To date, four cases of primary adrenal epithelioid sarcoma have been reported, but imaging features were not mentioned (3–6). A typical CT of proximal ES reveals slightly lower or equal density mass in homogeneous enhancement on enhanced scan. For the larger, manifestations include tissue invasion, hemorrhage and necrosis, but it is rarely to find calcification (7). On MRI, proximal ES is usually homogeneous in signal, isointense or hyperintense in T1WI and T2WI, and homogeneous or heterogeneous enhancement, with no enhancement in the necrotic area. There is infiltration to adjacent tissues or bones in some cases (8). In our case, plain CT revealed a slightly low-density mass in the right adrenal gland. Upon MRI, the mass exhibited heterogeneous isointensity in T1WI and relative hyperintensity with hypointensity central scar inside in fat-suppression T2WI. The mass had hyperintense signals on DWI and hypointense signals on the ADC map, while the central scar presented hypointensity. After Gd-DTPA enhancement scanning, it also showed progressive and slight to moderate enhancement on fat-suppression T1WI, with no enhancement of the central scar. The CT findings were comparable to those reported earlier. Due to the small number of reported patients, characteristic imaging findings should be investigated further for comprehensive understanding of the disease. A summary of clinical characteristics and imaging findings of the four reported cases of primary adrenal ES are listed in Table 1.


Table 1 | Case reports of primary ES of adrenal gland.



Malignant lesions with adrenal masses should be considered in differential ES diagnosis. Adrenocortical adenocarcinoma, the most common primary malignant tumor of the adrenal gland, is usually characterized by irregular, huge and ill-defined mass (>5 mm in diameter), prone to central necrosis, and 20~30% with calcification. Lesion enhancement scan findings revealed a heterogeneous enhancing mass that descended and attenuated slowly (9). Angiosarcoma is a well-defined heterogeneous tumor that is characterized by bleeding and calcification. The necrosis area of angiosarcoma is greater, compared to that of ES. Meanwhile, it has specific imaging features on enhanced CT or MRI: demonstrating peripheral enhancement in arterial phase and expansion to the center in venous and delayed phase, which is similar to typical findings of hemangioma (10, 11). A large mass with intra-tumor necrosis and adjacent structure invasion are common imaging findings of leiomyosarcoma, but bleeding and calcification are rare. The solid portion is persistently enhanced, while the area of cystoid variation and necrosis are not enhanced (12). Visible tumor neovascularization and needlepoint-like blood vessels in the tumor can reflect its characteristics and be of great value for differential diagnosis. ES should also be differentiated from Sarcomatoid carcinoma, which presents as large cystic and solid mass, and evident delayed enhancement of the wall and septa (13).

In previous studies, immunohistochemical analysis of adrenal ES revealed positive expressions of epithelial markers, cytokeratins, vimentin, CD34, and negative expressions of CD31, SMARCB1/INI-1 and S-100. In particular, the loss of SMARCB1/INI-1 is considered to be the most specific aspect of immunohistochemical features for the diagnosis of ES. SMARCB1/INI-1 is one of a component of SW1/SNF chromatin-remodeling complex, which is the main condition factor for regulating gene expression (14). It is noteworthy that SMARCB/INI-1 was positive in our case, while the loss of SMARCB1/INI-1 expression has been detected in all previous reports of adrenal ES. The positive expression of SMARCB1/INI-1 often suggests malignant rhabdoid features, which may be correlated with the core subunit protein deficiency or other abnormalities causing dysfunction of SWI/SNF chromatin remodeling (15). Kohashi et al. (16) found that SMARCB1/INI-1 preserved ES predicts more aggressive biology behaviors than epithelioid sarcoma with loss of SMARCB1/INI-1 expression. Therefore, the expression of SMARCB1/INI-1 may be an important index of poor prognosis of proximal ES.

In conclusion, we report a case of proximal adrenal ES, which is rare and not commonly suspected in clinical practice. However, due to the high aggressiveness, poor prognosis, and prone to recurrence and metastasis, radiotherapy and chemotherapy after radical surgical resection is the optimal treatment. Currently, definite diagnosis of adrenal ES depends on histopathologic and immunohistochemical characteristics, but imaging examination displays some features and plays a significant role in diagnosis and differential diagnosis, providing the relationship with nearby structures. Therefore, awareness of the above may be useful for clinical diagnosis and treatment.
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Introduction

Neoadjuvant nivolumab and cabozantinib in locally advanced renal cell carcinoma in a horseshoe kidney is a novel therapeutic approach in the preoperative setting.





Methods

We report a case of a 52-year old male who presented with a large inoperable tumor of the horseshoe kidney and achieved major partial radiologic response after neoadjuvant therapy with nivolumab and cabozantinib leading to radical resection of the tumor. The patient remains tumor free on the subsequent follow-up and his renal function is only mildly decreased. The systemic treatment was complicated by hepatotoxicity leading to early nivolumab withdrawal.





Results

Currently, the combination therapy based on immune checkpoint inhibitors and tyrosine kinase inhibitors represents the treatment of choice in treatment-naïve patients with metastatic renal cell carcinoma in any prognostic group. The neoadjuvant treatment approach is being tested in prospective clinical trials and results are eagerly awaited. Renal cell carcinoma in a horseshoe kidney is an uncommon finding that is always challenging. Additionally, management guidance in this patient population is lacking. In some patients neoadjuvant therapy could be the only way to preserve kidney function. The initial treatment strategy should be individualized to patient needs aiming at the radical resection of the primary tumor as the only chance of getting the tumor under control in the long term.





Conclusion

Herein, we highlight the feasibility of neoadjuvant systemic therapy with nivolumab and cabozantinib allowing the subsequent performance of radical tumor resection with negative margins in a patient with advanced renal cell carcinoma in a horseshoe kidney, removing the primary tumor while sparing the patient from lifelong dialysis.
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Introduction

In recent years, the use of immune checkpoint inhibitors (ICIs) has revolutionized the therapeutic landscape of metastatic renal cell carcinoma (mRCC) (1–5). Undoubtedly, immunotherapy denotes a great opportunity to control the disease in patients from a long-term perspective. The widespread use of ICIs across various tumor types represents an unprecedented advancement in the therapy leading to cancer cell elimination. However, less advance has been made in terms of identification of patients who would derive benefit from immune targeted approach.

The current first line strategy in mRCC comprises mainly a combination of an ICI plus tyrosine-kinase inhibitor (TKI) based on prior demonstration of the benefit of these combinations. One such example is the combination of an anti-PD1 antibody nivolumab with TKI cabozantinib which has shown superior efficacy compared with sunitinib monotherapy in the first-line setting in patients with mRCC regardless of their prognosis according to the International Metastatic Database Consortium (IMDC) Risk Score for RCC, introducing a shift in the common therapeutical practice of the first-line treatment (3). Moreover, combination immunotherapy with a PD-1 inhibitor and TKIs have shown high complete and overall response rates in the metastatic setting. Nevertheless, the efficacy of the combination in the preoperative setting needs to be evaluated (6).

Localized renal cell carcinoma (RCC) can be inoperable for several reasons including solitary kidney or locally advanced disease. Data on optimal therapeutic strategy in this patient population are scarce. The potential of the neoadjuvant treatment approach in this patient population lies in downsizing the primary tumor, enabling radical tumor resection (7).

We describe a case of a patient with locally advanced inoperable RCC of a horseshoe kidney treated with neoadjuvant nivolumab and cabozantinib leading to radical resection of the primary tumor 7 months later.





Case description

A 52-year-old Caucasian male, non-smoker, with an Eastern Cooperative Oncology Group (ECOG) status 0 with no serious comorbidities presented in October 2021 with anemia and hematuria. The abdominal CT scan revealed a horseshoe kidney, a bulky tumor at the junction of the lower kidney poles affecting a large part of the right kidney. The dimensions of the tumor were 150x120x100 mm (Figures 1A, B). The tumor was located close to large abdominal vessels. The chest CT and bone scan showed no evidence of metastatic disease. Upon review of imaging during the multidisciplinary genitourinary board, it was concluded that the tumor was unresectable due to its size and proximity to the renal vasculature. Moreover, the risk of irreversible kidney injury resulting in the need of lifelong dialysis was extremely high. Ultrasound-navigated biopsy of the tumor was performed. Histology subsequently revealed grade 1 clear cell renal cell carcinoma (ccRCC). After an in-depth discussion with the patient, nephrectomy was not indicated and the patient opted to proceed with off-label systemic treatment consisting of nivolumab and cabozantinib.




Figure 1 | (A) Initial contrast-enhanced CT. A horseshoe kidney with a bulky tumor affecting a large part of the right kidney, a coronal plane. (B) An axial plane. (C) Follow-up contrast enhanced CT. Partial regression of the tumor after, 2 month from therapy initiation, a coronal plane. (D) An axial plane. (E) Follow-up contrast enhanced CT. Partial regression of the tumor, 5 months from therapy initiation, a coronal plane. (F) An axial plane. (G) Follow-up contrast enhanced CT. Complete radiographic regression of the tumor, a coronal plane. (H) An axial plane.



The combination therapy with nivolumab (240 mg intravenously every two weeks) and cabozantinib 40 mg orally daily was started in December 2021. In January 2022, 6 weeks after therapy initiation, the patient developed grade 3 hepatotoxicity according to Common Terminology Criteria for Adverse Events (CTCAE) version 5.0 manifested by elevation of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) with bilirubin levels within normal limits. Other potential causes of hepatotoxicity including infections or obstruction were ruled out. The therapy was stopped immediately and corticosteroid administration with prednisolone 1mg/kg orally was initiated with close monitoring of liver enzymes and other related parameters. Within a week of therapy, slow lowering of corticosteroid dose was possible because of a decrease in AST and ALT levels to grade 1 suggesting immune-related toxicity. In February 2022, the restaging CT scan was performed showing tumor size reduction to 90x60x100 mm, i.e. partial regression by Response Evaluation Criteria in Solid Tumors (RECIST) 1.1 was achieved (Figures 1C, D). Since the surgical intervention was not feasible yet, it was decided to continue with systemic treatment for additional 3 months. However, nivolumab had to be permanently discontinued due to the history of grade 3 hepatotoxicity, and single agent cabozantinib was administered since March 2022. The standard cabozantinib dose of 60 mg daily had to be reduced to 40 mg daily because of hand-foot syndrome. In May 2022, the CT scan showed an additional decrease in the tumor size (90x55x95mm) with no evidence of distant metastases. The most marked effect of the therapy was noticed at the start of the treatment, with only mild reduction of the tumor in the last 3 months (Figures 1E, F). Taking this into consideration, the multidisciplinary tumor board team decided to proceed with radical tumor resection. In June 2022, after one-month washout of cabozantinib, the radical resection, including a right heminephrectomy of the horseshoe kidney was performed successfully without any postoperative complications. A significant decrease in estimated glomerular filtration (GF) (>25%) was noted, but the value of GF remained above 50 ml/min (chronic kidney disease stage 3a). Final histological analysis showed regressively changed (ccRCC) (Figures 2A–C), pathologic TNM classification was pT2a with negative margins evaluated as a major partial response.




Figure 2 | Histological examination. (A) A regressively changed clear cell renal cell carcinoma. (B) A regressively changed clear cell renal cell carcinoma in detail. (C) A regressively changed clear cell renal cell carcinoma, hyalinosis and stromal edema.



In September 2022, a follow up CT scan confirmed complete radiographic remission, and no further systemic therapy was offered after the operation (Figures 1G, H). The patient remains asymptomatic and disease-free 20 months after the initial diagnosis. All relevant data are depicted in a timeline (Figure 3).




Figure 3 | A timeline showing relevant data from the patient case report.







Discussion

We report here an excellent outcome of the combination of nivolumab plus cabozantinib given in the neoadjuvant setting in a patient with locally advanced inoperable RCC in a horseshoe kidney. The therapy led to significant tumor shrinkage and subsequent successful surgical resection of the tumor with durable remission. To the best of our knowledge, this is the first report of neoadjuvant nivolumab plus cabozantinib, enabling radical tumor resection due to therapy-induced downsizing of the primary tumor, reported in the literature.

Neoadjuvant therapy remains under investigation and no systemic therapy in localized or locally advanced RCC has been FDA-approved so far. The successful use of a preoperative treatment approach to facilitate surgical resection using multiple tyrosine kinase inhibitors (MTKIs) was reported only in anecdotal case reports (8, 9). In several phase 2 trials addressing the neoadjuvant strategy low complete response rate has been typically observed (10–12). Neoadjuvant cabozantinib in patients with unresectable locally advanced RCC facilitating nephrectomy has also been reported (13–15). Combination therapy of nivolumab and cabozantinib yielded the greatest reduction in the primary tumor size in a retrospective study (16).

Antitumor response promoted by ICIs via PD-1/PD-L1 inhibition potentially induces a long-term effect by eliminating of metastatic clones. Concerning immunotherapy in the preoperative setting, in 2021 Gorin et al. published data on high-risk nonmetastatic RCC patients given preoperative nivolumab (only 3 doses of nivolumab, 240 mg, administered intravenously) with only 1 patient out of 17 having pathological response with immune-related features in the removed kidney (17). The PROSPER RCC trial presented at ESMO 2022 did not show any improvement in recurrence free survival in patients with a high risk of recurrence in the arm with perioperative nivolumab (10 doses of nivolumab, 480 mg, 1 dose administered prior to surgery followed by 9 doses postoperatively) (18). Results from further clinical trials currently underway, including dual-agent immunotherapy, may elucidate the optimal therapeutic strategy in this patient population (19, 20). In Checkmate-9ER, the overall response rate in the whole population was 55.7%, however, efficacy data of locally advanced patients from the trial have not been published yet (3).

The therapy preference should always be carefully considered and discussed in patients with a solitary kidney or significantly impaired renal function where kidney function preservation is at risk. Regarding the large inoperable tumor mass in this case, we decided to initiate the combination strategy of nivolumab with cabozantinib to attempt downsizing the tumor. One of the critical moments of the whole process is finding a strategy that would preserve maximum of functional renal parenchyma, and failure to do this adversely affects the patient´s prognosis

The tumor size reduction was rapid at the beginning of the therapy when the combination of both drugs was given. The tumor diameter decreased by 30% after 2 months of cabozantinib therapy with nivolumab, while an additional 4% decrease was obtained during single-agent cabozantinib therapy. The pathologist described the tumor as 85x87x50 mm in size, but only a small portion of the tumor consisted of viable tumor cells. The discrepancy between the radiological and actual tumor size has been previously described as viable tumor cells might represent only a small proportion of the remaining mass (21).

Management guidance on tumors arising from a horseshoe kidney remains anecdotal owing to the rarity of this presentation. Only case reports or small case series provide clinical data on therapeutic management specific to this particular presentation. The variable anatomy of a horseshoe kidney, aberrant vasculature with accessory arteries and branches arising from arteries other than the aorta, and the complexity of the tumor renders surgery highly demanding (22). In order to optimize the final treatment outcome, preoperative planning should always precede.

Various histopathological subtypes of renal abnormalities have been described in association with renal tumors in a horseshoe kidney, hence a tumor biopsy preceding the operation is warranted.

In the current case, no complications associated with the surgery or wound healing disturbances were noted. Wound healing problems resulting from TKI therapy have been previously published (23), as were fibrotic changes induced by ICIs and discovered during the surgery (24). A combination of both approaches may become a challenge for the operating surgeon.

Not only efficacy but also safety is of concern when we manage a patient with localized disease considering a future surgical procedure. Identifying the optimal therapy at the very beginning is crucial as novel potent therapies emerge. The patient in the present case experienced grade 3 hepatotoxicity leading to ICI termination followed by single agent TKI. In the Checkmate-9ER trial 5.6% patients discontinued both agents and nearly 20% patients permanently stopped the combination therapy and continued with single agent therapy due to adverse events (3). Toxicity may develop later during the course of therapy such as the case of a RCC patient who developed hypophysitis 9 months after ICI therapy initiation that manifested during the postoperative course following cytoreductive nephrectomy (25). Adverse events induced by ICIs may be unpredictable and patients whenever received immunotherapy should be carefully followed for potential side effects.





Conclusion

The present report demonstrates the potential of neoadjuvant nivolumab and cabozantinib therapy to downsize an initially inoperable RCC leading to subsequent radical surgical resection. The neoadjuvant approach with nivolumab and cabozantinib may be a viable option for patients with initially inoperable RCC, including patients with a solitary kidney.
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Case Report: Optimum excision with split skin graft closure in the management of penile sebaceous carcinoma
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Sebaceous carcinoma (SC) is a rare malignant skin neoplasm derived from the meibomian gland of adnexal epithelium, which is frequently confused with basal cell carcinoma (BCC), exhibiting sebaceous differentiation and commonly found in the head and neck regions. We report a case of penile sebaceous carcinoma, an extremely rare anatomical site for SC. A 68-year-old man presented with a 4-month history of painless, non-healing ulcerated nodules over the left side of the penile shaft. Wedge biopsy showed adenocarcinoma with signet ring differentiation. We proceeded with wide local excision (WLE) of the lesion with the inclusion of the indurated skin and 5 mm of normal margin, followed by primary closure of the scrotal defect and split skin grafting of the penile shaft by using a thigh skin donor. The final histopathological examination revealed sebaceous carcinoma with pagetoid spread. The patient achieved recurrence-free survival without any form of adjuvant therapy after 4 years of follow-up.
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1 Case report



1.1 Introduction

A 68-year-old man presented with a 4-month history of painless, non-healing ulcerated nodules over the left shaft of the penis. The lesion progressively increased in size with areas of induration extended from the left base of the penis to the scrotum, discharging non-foul-smelling haemoserous fluid. He was otherwise well without systemic manifestation. The patient was an active smoker with underlying hypertension. He had no family history of malignancy; had no previous exposure to chemicals, carcinogenic agents, or radiation; and denied a history of trauma, sexual promiscuity, or possible sexually transmitted disease. Clinically, the lesion measured 20 × 15 × 10 mm with ulceration at the root of the penis. The tumour was mobile. The surrounding penile skin and left hemiscrotum were indurated, inflamed, and haemorrhagic with whitish flaky deposits (Figure 1). Bilateral inguinal lymph nodes were not palpable. Systemic examinations were unremarkable.




Figure 1 | Ulcerative lesion measuring 20 × 15 × 10 mm located at left root of penis; surrounding penile skin and left hemiscrotum were indurated, inflamed, and haemorrhagic with whitish flaky deposits.



Initial histopathological examination (HPE) of the biopsied lesion revealed a neoplasm characterized by signet ring morphology. A panel of immunohistochemical (IHC) studies showed positivity towards epithelial membrane antigen (EMA) and cytokeratin (CK) 7. There was a negative expression of tumour cells towards CK20, squamous markers (p63), and prostate-specific antigen (PSA). Based on the tumour morphology, the diagnosis of metastatic adenocarcinoma was considered. Screening for possible primary origin including tumour markers, cystoscopic examination, and upper and lower gastrointestinal endoscopic examination were unremarkable. Staging computed tomography (CT) scan of the thorax, abdomen, and pelvis was unremarkable. We proceeded with wide local excision (WLE) of the lesion with the inclusion of the indurated skin and 5 mm of normal skin margin. The scrotal defect was closed primarily; penile shaft defects were closed with split skin grafting (SSG) using a left thigh skin donor due to a big skin defect.

HPE of the excised tumour nodule revealed malignant cells exhibiting sebaceous differentiation characterized by pleomorphic vesicular nuclei with prominent eosinophilic nucleoli, abundant vacuolated cytoplasm, and numerous mitotic figures (Figures 2A, B). Only a focal area of signet ring morphology was found. The malignant cells also showed pagetoid spread along the dermo-epidermal junction and surrounding the hair follicles (Figure 2C). IHC studies showed similar EMA and CK7 expression as in the biopsied sample (Figure 2D).




Figure 2 | (A) Histologically, the penile tumour is composed of nests and lobules of malignant cells with clear foamy cytoplasm (H&E, ×10). (B) Higher power view of the tumour cells shows enlarged vesicular nuclei, conspicuous nucleoli, and abundant multivesicular cytoplasm (H&E, ×40). (C) Pagetoid spread along the dermo-epidermal junction is evident as adjacent to the main tumour mass (H&E, ×10), (D) which is highlighted by CK7 immunostain (×4). (E, F) Both the invasive and pagetoid components show positivity to EMA (×4, ×10).



The tumour showed positivity to EMA and CK7, both in the invasive component and in the pagetoid spread (which is located within the epidermal and dermo-epidermal junction). Figures 2E, F show an EMA stain in this tumour. The malignant cells were negative for S100 and CK5/6. Considering the tumour morphology and IHC study, the final diagnosis of sebaceous carcinoma (SC) with pagetoid spread was made. The surgical margin was negative.

Adjuvant radiotherapy and closed surveillance were discussed with the patient, and he preferred closed surveillance. SSG was completely taken by the host (Figures 3, 4) with good penile erection.




Figure 3 | Post-op image showing split skin graft.






Figure 4 | Split skin graft was fully taken by host without contracture; penis appeared normal.



He was followed up every 3 months for the first 2 years and 6 months after 2 years to assess for local recurrence and inguinal lymphadenopathy. An abdomen ultrasound was performed every 6 months. He did not show local recurrence, lymph nodes, or distance metastasis after 6 years of follow-up.




1.2 Discussion

Sebaceous gland carcinoma is a rare malignant skin neoplasm that constitutes fewer than 1% of cutaneous malignancies (1). It commonly occurs in the head and neck region, especially in the periorbital area (1, 2). Extraocular manifestation has been reported involving the external auditory canal, oral mucosa, scalp, vulva, ovaries, parotid, cervix, breasts, lungs, larynx, pharynx, palmoplantar region, nose, anal margin, penis, and salivary glands (3). Its incidence peaks in the seventh decade of life with a relative male:female ratio of 2:1 (4, 5).

Clinical and histopathological diagnoses at presentation can be challenging, as SC might resemble other benign and malignant epithelial neoplasms (2). It does not demonstrate any specific clinical features, leaving clinicians with diagnostic dilemmas, hence delaying diagnosis (5). Extraocular lesions had been described as slow-growing, firm, yellow-pink nodules, while some reported lesions had haemorrhagic surfaces or ulcers (5). The gold standard for diagnosis is tissue biopsy for HPE. Conventional microscopic findings of neoplastic cells with sebaceous differentiation on hematoxylin and eosin (H&E) staining are histologically diagnostic of SC. However, this histological recognition can be challenging, which requires adjunct IHC studies to differentiate it from other pathological entities (2, 5).

There are several differential diagnoses of SC from a histopathological point of view, which includes basal cell carcinoma (BCC) with sebaceous differentiation, clear cell squamous cell carcinoma, balloon cell melanoma, and metastatic clear cell renal cell carcinoma. BCC typically shows nests and lobules of basal cells with peripheral retraction artefacts and some mucinous stroma. Even though the basaloid cells may mimic germinative cells of SC, BCC does not show pagetoid intra-epidermal spread as was observed in this tumour. There were no retraction artefacts observed in this tumour. BCC is usually immunonegative to EMA while positive to BerEP4 (6).

Pagetoid cells are not specific to SC, as they can be seen in melanoma, extramammary Paget’s disease, and Paget’s disease of the nipple. Morphologically, they can look similar; therefore, immunohistochemistry studies are needed to differentiate them. Melanoma will be positive for S100 (our tumour is negative for S100). Both extramammary Paget’s and Paget’s of the nipple are positive for CK7. Nevertheless, Paget’s disease of the nipple usually demonstrates the presence of underlying ductal carcinoma in situ or invasive breast carcinoma. The invasive tumour in our case showed morphology that was consistent with SC. Pagetoid spread of carcinoma cells within the epidermis is a well-known phenomenon in SC (6).

Squamous cell carcinoma (SCC) may also show clear cell and signet ring features that may resemble SC. The clearing of cytoplasm (clear cell) and the peripherally located nuclei (signet ring pattern) give this tumour variant its name. Nevertheless, SCC is typically positive for CK5/6 immunostain, which is not present in this tumour (7).

Balloon cell melanoma is an uncommon variant of malignant melanoma, which is characterized by the ballooning of the neoplastic melanocytes, which resemble pseudolipoblast. The neoplastic cells may show melanin pigments within the cytoplasm. Immunohistochemical studies play an important role in delineating the origin of these balloon cells, as the neoplastic melanocytes are immunopositive to S100, HMB45, Melan A, and SOX 10 (8). In our case, the S100 stain was negative.

Clear cell renal cell carcinoma (CcRCC) is the most common type of renal cell carcinoma (RCC), comprising up to 70% of all RCC cases. The accumulation of lipids and glycogen gives the cytoplasm of the neoplastic cells its clear morphology. Metastasis is common in RCC and therefore needs to be excluded in any tumour with clear cell morphology. CcRCC typically shows a delicate capillary network within the tumour, which is not observed in our case. CcRCC will show immunopositivity to CD10, CA-IX, PAX8, and RCC markers while immunonegativity to CK7 (9). The neoplastic cells in this case show strong positivity to CK7. There was also no history of renal tumours in this patient.

In 1974, Rulon and Helwig addressed the confusing nomenclature and systematically classified sebaceous gland tumours into three categories: sebaceous adenoma, BCC with sebaceous differentiation, and sebaceous carcinoma (4). SC was described as the presence of cytoplasmic vacuolization and positivity for lipid stains of the well-differentiated tumoural cells such as the oil red 0 or Sudan IV techniques, separating it from basosebaceous epithelioma (4). The clinical significance in differentiating these two lies in the biological property of the tumour whereby basosebaceous epithelioma follows the more indolent behaviour of BCC, rendering slow progression, infrequent recurrence, and rare metastasis, while SC is rather aggressive with a high risk of regional metastases (4).

Earlier reports recommended WLE and removal of grossly involved lymph node chains for extraocular SC (4, 10, 11). Data for analysis on prophylactic lymphadenectomy were limited (4). Furthermore, opinions were divided on postoperative irradiation and chemotherapy. Adjuvant therapy was employed in most cases with disseminated disease; hence, the benefit recorded may not be reflective of tumour sensitivity to irradiation or chemotherapeutic agents.

According to Yamamoto et al., although there is a role for sentinel lymph node biopsy (SNB) for intraocular SC, they did not recommend routine SNB for extraocular SC except for vulvar cancer. Other than SC vulva, which has established systematic review and meta-analysis, there are limited data for the rest of extraocular SC. Due to scarce information on SNB for penile sebaceous carcinoma well as its value, we did not proceed with SNB in our patient.

The current standard practice of management for localized SC is WLE with a tumour-free margin of 5–6 mm, followed by radiotherapy (1). We achieved good negative margin excision for this patient, which left behind a big penile skin defect that was impossible for primary closure. We closed the penile defect with SSG from the left tight based on our experiences in managing penile lymphogranuloma (6). The patient achieved 4 years of recurrence-free survival with optimum tumour margin excision without any form of adjuvant therapy. SSG uptake was excellent with good penile erection. Diagnosis and treatment in the early stage of the disease were strong factors for his excellent prognosis. Metastatic sebaceous carcinoma is very rare, with very little evidence on the role of chemotherapy in the treatment of metastatic disease (1).




1.3 Conclusion

Clinical and histopathological diagnoses of SC can be challenging. WLE with a good tumour margin is important to achieve good recurrence-free survival.





2 Limitation

The rarity of sebaceous carcinoma of the penis makes the diagnosis of SC penis difficult. There is limited literature available, which is mostly case reports and case series. The lack of prospective studies and standard treatments increased the challenges faced in this case.




3 Patient’s perspective

The patient was worried and anxious about his diagnosis during the initial stages. However, with adequate discussion and counselling by multidisciplinary teams (urology and oncology), the patient understood his condition and the operative procedure. He became hopeful and agreed to proceed with his treatment.
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Authors N Histopathological type Localised/Metastatic

Morozumi et al. (11) 146 ‘WDLPS 146 (100%)/0 (0%)
Montgomery et al. (1) 19 ‘WDLPS 19 (100%)/0 (0%)
Montgomery et al. (1) 10 DDLPS 9 (90%)/1 (10%)
Kryvenko et al. (13) 42 DDLPS 40 (95%)/2 (5%)

DDLPS, dedifferentiated liposarcoma; WDLPS, well-differentiated liposarcoma.
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Reference Age/

Sex
Jung-Sik 50/M
et al. (8)
(2014)
Liu et al. 55/M
(11)(2014)

Zhangetal.  31/M
(12)(2014)

Etit Detal.  56/M
(13)(2018)

Haixing 43M
et al. (14)

(2019)

Gaurav Garg  55/M
et al. (15)

2019)

Luetal. (16) 65/M
(2021)

Dilasma 67/M
et al. (18)
(2021)

Present Case  62/M

Clinical feature

residual urine sensation,
and perineal discomfort

dysuria and urinary
frequency
intermittent gross
hematuria and dysuria

anus pain

no obvious symptoms

lower urinary tract
symptoms

intermittent hematuria and
lower urinary tract
symptoms

vague abdominal pain,
discomfort and sudden
reduction of appetite
changes in urination
habits, frequent urination,
and difficulty defecating

Tumor
size (cm)

9.7x8.8x8.4

10x10.5x9.5

6x6.1x6.5

13x10x16

N/A

10.4x8.6x8

28x23x16

9.5x4.8x9.5

PSA

(ng/
ml)

0.85

11

27

32

N/A

N/A

1459

N/A, not available; PSA, prostate specific antigen; RP, radical prostatectomy.

issued by the National Institutes of Health in 2008.

Tumor
risk level
grading*

medium risk

high risk
medium risk
medium risk

high risk

N/A

high risk

high risk

medium risk

Immunohistochemistry

CD117(+) , CD34 (+) , $100
)

CD117 (+) , CD34 (+) , DOG-
1(+), S100 (-) , SMA (-)

CD117 (+) , CD34 (+),DOG-1
(+),8100 (-) , SMA (-)

CD117 (+) CD34 (+) DOG-1
(+) S100 (-) , SMA (-)

CD117 (+) CD34 (+), DOG-1
(+) , S100 (-) SMA (-)

CD117(+), CD34 (+) , $100 (-)

CD117 (+) , CD34 (+), DOG-
1(+),S100 (-) , SMA (-)

CD117 (+) , CD34 (+) , S100
(-)., SMA (-)

CD117 (+) , CD34 (+) , DOG-
1(+), S100 (-) , SMA (-)

Treatment Follow-

N/A

imstinib

imstinib

RP-+imatinib

PR-imstinib

imstinib

RP-+imatinib

RP

imatinib

up time
(Ms)

N/A

12

19

N/A

Outcomes

N/A

No recurrence
and metastasis

Dead

Decreased
tumoral volume
No recurrence

and metastasis

Decreased
tumoral volume

No recurrence
and metastasis,
with elevated PSA

No recurrence
and metastasis

No recurrence
and metastasis
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Recurrence or  Follow Positive IHC

Case Reference Location ~ Presentation Treatment 3 : Molecular Test
Metastasis up (mo) staining
Charny et al. Flank pain, Surgery, AD
1 AR, 7 |E Right EIPe SR NA NA NA Cp99 EWS-FLII fusion (RT-PCR)
(12) hematuria chemotherapy
Surgery, AD Died of
Huang et al. Local €D99, NSE, §-100,
2 enp kel 45 M| Left Hematuria chemotherapy, e 2u disseminated - NA
13) = and lung metastasis : FLIL
palliative RT metastasis
3 Songetal 12 M | Right Abdorsival ey |- SrgenAD No s Alive CD99, NSE, Vimentin  EWS translocation (FISH)
(14) chemotherapy
. Flank pain,
4 Lietal. (15) 6  F | Left g Surgery No 6 Alive €D99, TLEL NA
hematuria
Surgery, CD99, FLL,NKX 22, EWS translocation (FISH),
5 Current 4 M Left Lower back N 15 Al
urren e DACPAN - hemotherapy °© e synaptophysin (focal) | EWS-FLI1 Fusion (Archer)

¥, female; M, male; AD, adjuvant; RT, radiotherapy; IHC, immunohistochemistry; TLE, Transducin-Like Enhancer of split 1; NSE, Neuron-Specific Enolase; FISH, Fluorescence in situ hybridization; NA, not assessed.
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e24 years, male,
previous surgery
for varicocele and
history of
prostatitis

e6-months history of
left lower back pain

eLeft distal segmental
ureterectomy

*Frozen sections
suggested a
urothelial carcinoma

*Robot-assisted
uretero-ureteral
termino-terminal
anastomosis and
ureteral double-J
stenting

eAbdominal US

eUro-TC showing
narrowed left
ureteral lumen and
ipsilateral
hydronephrosis

eDiagnostic
ureteroscopy
detecting a polypoid
fibrotic lesion;
biopsy not possible;
cytology negative

*VDCx4/IEX5

epartial ureterectomy
and surrounding soft
tissue resection

*No residual tumor

*Obstructing grayish mass of
the ureteral wall of 2 cm

*Solid growth of round to
spindle, monotonous, small
cell malignant proliferation
(GATA3-, CD99+, FLI1+,
NKX2.2+, Synaptophysin +)

oFISH: EWSR1 traslocation in
80% of cells

*NGS: EWSR1-FLI1 fusion

eDiagnosis of primary
ureteral Ewing Sarcoma

eAfter 15 months, alive

*CT total body: no sign of
recurrence or
metastatic disease

eProgrammed
maintenance
chemotherapy
(VCx3/1EXx2)
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Follow-

Tumor : Recurrence/
Symptoms Urine Culture up 5 State
number Metastasis
(mo)
1 Hajime K 56/F Urinary Multiple Enterococcus Total cystectomy 9 No Japan
et al,1990 frequency,
(4) micturition
pain
!
2 Pawade | 67/F Dysuria NA NA Chemotherapy 24 No UK
et al,1993 (CHOP)
@1
\
3 Pawade ] 74/F Dysuria NA NA Radiotherapy dead NA UK
et al, 1993
@1
|
4 Pawade ] 22/F | Hematuria, NA NA Chemotherapy and 46 No UK
et al, 1993 dysuria, radiotherapy
(21) frequency
!
5 Pawade | 83/F | NA NA NA Radiotherapy 20 No UK
et al, 1993
@1)
|
6 Pawade | 80/ NA NA NA Not treated 30 Died of unkown UK
et al, 1993 M cause
@1
|
7 Fernandez 73/F | Pain left NA NA Chemotherapy 8 Died of Spain
AM lumbar area, unrelated cause
et al, 1996 Dysuria
(36)
I
8 Fernandez 50/F Fever NA NA Chemotherapy 60 No Spain
AM
et al, 1996
(36)
|
9 Fernandez 75/F Hematuria, NA NA Chemotherapy 9 No Spain
AM Dysuria
et al, 1996
(36)
'
10 Kempton CL 70/ NA NA NA Chemotherapy and 48 No Chile
et al, 1997 M radiotherapy
(37)
L !
11 Yuille FA 80/F | Hematuria Solitary NA Radiotherapy 16 No UK
et al, 1998
(22)
!
12 Gallardo J 70/F | Hematuria Solitary NA Chemotherapy and 48 NA Chile
et al, 1988 radiotherapy
(38)
'
13 Ando K 77/ Urinary Solitary NA TURBT 36 No Japan
et al, 1999 retention
©)
L
14 Kawakami K 27/ NA NA NA Chemotherapy and 18 No Japan
et al,2000 M radiotherapy
©6)
15 Tasu JP 75/F Hematuria NA NA Chemotherapy and 36 No France
et al, 2000 radiotherapy
(39)
16 Bates AW 66/F NA Solitary NA NA 12 No UK
et al,2000
(23)
17 Bates AW 79/F | Hematuria Multiple NA NA NA NA UK
et al,2000
(23)
18 Bates AW 59/F NA Solitary NA NA 36 No UK
et al,,2000
(23)
19 Al-Maghrabi 64/F Haematuria, NA Staphylococci, Radiotherapy 156 No Canada
] etal.,2001 frequency Streptococci, Escherichia
(40) coli, Diphtheroid bacillus
20 Al-Maghrabi 69/F Frequency, Multiple Escherichia coli Radiotherapy 60 No Canada
] etal.,2001 urgency
(40)
21 Al-Maghrabi ~ 72/F | Haematuria, NA Escherichia coli Radiotherapy 36 No Canada
] etal.,2001 nocturia
(40)
22 Al-Maghrabi = 62/ Haematuria, Solitary Staphylococcus aureus Radiotherapy 24 No Canada
] etal,.2001 M urgency
(40)
23 Wazait HD 65/F | Dysuria, NA Coliform Bacteria Chemotherapy 36 No UK
et al,,2002 frequency (CHOP)
(24)
24 Wazait HD 70/F Hematuria Solitary NA Chemotherapy 60 No UK
et al,,2002 (Chlorambucil)
(24)
25 Painemal DC  70/F | Hematuria Solitary NA Chemotherapy and 48 No Chile
et al, 2001 radiotherapy
(41)
26 vanden- 59/ Hematuria Solitary Negative Antibiotics 36 No Netherland
Bosch J et M
al,2001 (30)
27 Krober SM 57/ Obstructive Solitary NA Antibiotics 36 No Germany
et al,2002 M dysuria
(31)
28 Oscier D 78/F NA Solitary Escherichia coli Antibiotics 19 NA UK
et al,,2002 (trimethoprim,
(25) nitrofurantoin, and
cephradine)
29 Hughes M 82/F | Hematuria NA NA Chemotherapy NA Died, negative UK
et al,2005 (ChlVP) for recurrence
(26)
30 Hughes M 81/F Hematuria NA NA Diathermy 12 No UK
et al,2005
(26)
31 Hughes M 28/ Hematuria NA NA Chemotherapy 120 No UK
et al,,2005 M (ChIVP)
(26)
32 Hughes M 76/F Hematuria NA NA Radiotherapy 24 No UK
et al,2005
(26)
I
33 Hughes M 77/ Hematuria NA NA Chemotherapy 48 No UK
et al,2005 M (ChID)
(26)
|
34 Hughes M 66/F Recurrent NA NA Chemotherapy NA Died, negative UK
et al,,2005 UTIs (ChID) for recurrence
(26)
|
35 Takahara Y 85/F Hematuria Solitary NA Radiotherapy NA No Japan
et al,2005
@)
I
36 Kakuta Y 84/F | General Solitary NA Chemotherapy (R- 6 No Japan
et al,2006 fatigue, loss of CHOP)
(8) weight
|
37 Hatano K 84/F Hematuria Multiple Escherichia coli Radiotherapy 14 No Japan
et al,2007
)
|
38 Ueno Y 64/F | Asymptomatic | Solitary Negative TURBT and 19 Recurred in Japan
et al,2007 radiotherapy stomach
(10)
|
39 Fujimura M 69/F Hematuria NA Escherichia coli Antibiotics 25 No Japan
et al,2008
an
|
40 Terasaki Y 64/F General NA Escherichia coli retuximab and 14 No Japan
et al,2008 malaise Radiotherapy
(12)
|
41 Sen S 31/F Hematuria Solitary NA Chemotherapy NA NA UK
et al,2010 (CHOP)
(27)
|
42 Terada T 88/F Hematuria Solitary NA Antibiotics 6 NA Japan
et al,2011
(13)
|
43 Maninderpal 65/F | Nausea, Solitary NA Chemotherapy (R- 12 dead Malaysia
KG et feeling unwell CHOP)
al,2011 (4)
i
44 Szopinski TR 17/F  Asymptomatic | Solitary NA TURBT and 24 No Poland
et al,2011 chemotherapy
(33)
I
45 Morita K 68/F Recurrent NA Negative Chemotherapy NA No Japan
et al,2012 UTIs (rituximab)
(14)
|
46 Mizuno K 72/F | Hematuria Solitary NA Chemotherapy 12 No Japan
et al,2013 (rituximab) and
(15) radiotherapy
47 Takahashi H 71/F Recurrent Solitary NA TURBT NA NA Japan
et al,2013 UTIs
(16)
48 Bacalja | 48/F | Asymptomatic | Solitary Escherichia coli Chemotherapy (R- NA NA Croatia
et al,2013 CHOP),
(42) radiotherapy,
antibiotics
49 Lucioni M 72/F Dysuria Multiple Escherichia coli Antibiotics 6 No Ttaly
et al,2013 (ciprofloxacinfor 6
(32) weeks)
50 Chen YR 63/F | Hematuria Multiple  Negative Radiotherapy 11 No Taiwan
et al,2014
(28)
51 Haddad- 54/ Asymptomatic = Solitary Negative Radiotherapy 36 No American
Lacle JE M
etal,2014
(43)
52 Matsuda I 78/F Cystitis NA Escherichia coli Chemotherapy NA NA Japan
et al,2014 (rituximab)
)
53 Hsu JS 76/F Recurrent Solitary NA Radiotherapy 3 No Taiwan
et al,2015 UTIs
(29)
54 Vempati P 65/F Asymptomatic | Multiple NA TURBT and 3 No American
et al 2015 radiotherapy
(34)
55 Jitani AK 53/F Dysuria, Solitary Negative Chemotherapy (R- 6 No India
et al,2016 urgency, urge CHOP)
(44) incontinence
56 Ozawa M 72/F Asymptomatic | NA NA TURBT 13 No Japan
et al,2018
17)
57 Isono M 77/F | Pollakisuria, Multiple Escherichia coli Radiotherapy 66 No Japan
et al,2018 voiding pain,
(18) hematuria
58 Kadam PD 74/F Haematuria Solitary Negative Radiotherapy NA NA Singapore
et al,2019
(45)
59 XuH 77/ Frequent Multiple NA TURBT 15 No China
et al,2020 urination,
(3) urinary
urgency,
dysuria
60 Lyapichev 58/F | Dysuria, Solitary NA Chemotherapy 120 No American
KA nocturia, (rituximab)
et al,2020 urinary
(46) frequency
61 Bhutani N 40/ Hematuria NA NA TURBT and 24 No India
et al,2020 M radiotherapy and
(35) Chemotherapy (R-
CHOP)
62 Mandal § 78/ Urinary NA NA Radiotherapy 6 No American
et al,2021 M frequency
“47)
63 Yamamoto A = 74/F Residual urine | Solitary NA TURBT and 12 No Japan
et al,2021 radiotherapy
(19)
64 Ishibashi N 77/ Hematuria, Solitary Escherichia coli TURBT and 24 No Japan
et al,2021 perineal pain radiotherapy
(20)
F, female; M, male; y, years old; N/A, not available or provided not in English; UTIS: Urinary tract infection; TURBT, transurethral resection of the bladder tumour; CHOP,
cyclophosphamide, doxorubicin, vincristine and prednisolone; R-CHOP, rituximab with CHOP; ChIVP, Chl, chlorambucil; V, vincristine; P, prednisolone; ChlD, Chl, chlorambucil; D,
dexamethasone.
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Clinical symptoms

Preoperative
diagnosis

Surgical
treatment

pathology

Heterologous
component

Stage

Adjuvant treatment

Follow-up
(months)

NO. Age/
sex/
side

1 Vermeulen P, | 77/M/R

etal.

2 Hisataki, etal. | 43/F/L

3 AcikalinM F, | 66/M/L

etal.

1 Thiel D D, 1ML

etal

5 Masue N, 56/MIL

etal.

6 Nakano Yeet | 8I/F/L

al.

7 T6/ER

8 AbnHLetal | 68/MR

9 Fernindez- SSIM/R

Pello’s, etal.

10 TianX.etal | 49/F/L

1 WangRetal | 63/M/L

12 LsMeta. | 47/M/L

13 RashidS,etal.  70/MR

14 MohanBP,  68/F/L

etal

15 SekidoY, 72MIR

etal

16 Hoshiyama A, | 75/M/L

etal.

17 NasrolkhiH, | 68/ER

etal.

18 NakanoY, T5/F/L

etal

No

Flank pain

Hematuria and flank pain

Hematuria

Hemat
infection

and urinary

Hematuria

Hematuria, anemia and
renal insufficiency
Hematuria and flank pain
‘Hematuria and septic
shock

Hematuria

High fever and flank pain

Hematuria and flank pain

Urgency, urinary
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of brain metastases

AC(GP)
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10/Retroperitoneal recurrence; 14/
DOD

2/Metastasis(liver, right kidney,
thorax); 7/DOD

12/NED
S/Disappearance of lung metastases;
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1/Metast;

lung, spine); 2/DOD
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6/Multiple
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M, male; F, female; R, right; L, lef; RPT, renal pelvic tumor; MCRCC, multilocular cystic renal cel carcinoma; RA, renal abscess; RCC, renal cell carcinoma RI, renal insufficiency: NU, nephroureterectomy; N, nephrectomy; SC, sarcomatoid carcinoma; SCC, squamous cell
carcinoma; ITCC, invasive transitional cell carcinoma; CIS, carcinoma in situ; TCC, transitional cell carcinoma; PUC, papillary urothelial carcinoma; HGTCC, high grade transitional cell carcinoma; NR, not reported; AC, adjuvant chemotherapy: MVAC, methotrexate
+vinblastine+adriamycinscisplatin; GP, gemcitabine +paraplatin; NED, no evidence of discase; DOD, died of discase.
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First Tumor Follow-up

author Age Years after Immunosuppressive  size (cm! Presentin time
Sex 9 § Pp! ) RCC types : 9 Outcome
year (y)  transplantation drug (left/ signs
country right)
Carmellinil 6 months
lar cell intermi ilateral nept ith Died of
o e | 45 s S T—— soso | Emdarcd intemitent . bilateral nephrectomy wit ied of
carcinoma fever episodes lymphadenectomy RCC
Tl (9)
Okumi alveolar type and 30 months
2001 mile | 47 101 NA 16633 granular cell No Tia bilateral nephrectomy AWRM
Japan (10) subtype.
Tanhez 4 months
2007 NA NA NA NA 30 papillary NA NA bilateral nephrectomy AWRM
Brazil (1)
Nobushita - il biliteral 1 18 months.
2008 female | 265 85 e S 40/45 | clear cells g NA o MR AWRM
() cyclosporin ematuria nephrectomy
Klatte 5.1 years
Died of
2009 male | 587 33 NA 2516 | papillary No Tla NA o
other cause
Taly (13)
mile | 386 153 NA 1514 papillary No Tla NA 46 years AWRM
mae 467 16 NA 20665 papillary No 1:;’ NA Tyears AWRM
male 459 141 NA 07175 | dlear cells No ;;“I NA B3 yen AWRM
a
Bing 21 months
- tacrolimus
b female | 67 2 +mycophenolate 1122 dclearcell papillary | NA Tla bilateral nephrectomy AWRM
S (1) +prednisone
Cheung . 119 months
2011 mile | 48 123 cyclosporin+ prednisone 15/60  papillary NA i bilateral nephrectomy AWRM
China (15)
Noce hendiate bl NA
2012 male 61 4 TR R et 10037 NA gross hemturia | T3 bilateral nephrectomy NA
+acrolimus
Ttaly (16)
Geramizadeh " recurrent 3 years
2020 male 16 6 mehplprednlsolone - 7020 papillary urinary tract T/ iateral nephrectomy AWRM
cyclosporin e, Tia
Iran (17) infection
Hong 3 months
ed bilateral retroperitoneal
2021 male 27 13 NA 0325 papillary No Tla E“gmmai: ';m‘:::“""“ AWRM
China (18) paroscopic nep y
current case o o left: clear cell TIb/ bilateral retroperitoneal 12 months.
3 4. Wi
iy mle | 67 188 cyclosporin + prednisone 2| e vapilry No 45 i ne ity AWRM

AWRM, alive without recurrence and metastasis; NA, not available; RCC, renal cell carcinoma.
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Variable First cycle  Second cycle  Third cycle

Weight (kg) 434 41.7 427
Height (cm) 141 141 141
Body surface area 13 1.28 129
Hb (g/dl) 10.5 10.5 10.5
Creatinine (mg/dl) 0.96 0.97 0.87
AST (U/L) 23 24 24
ALT (U/L) - 14 -

TSH (ulU/ml) 22 0.9 1.9
T4 (ug/dl) 74 8.7 7.0

AST, aspartate aminotransferase; ALT, alanine transaminase; TSH, thyroid-stimulating
hormone (range: 0.27-4.2 ulU/ml); T4, thyroxine (range: 4.8-12.5 pg/dl).
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Variable First cycle Second cycle  Third cycle

Weight (kg) 46 45 46
Height (cm) 145 145 145
Body surface area 1.36 1.35 1.36
Hb (g/dl) 10.1 9.0 10.4
Creatinine (mg/dl) 423 4.14 3.74
AST (U/L) 16 = -
ALT (U/L) - - -
TSH (ulU/ml) 1.10 - -
Free T4 (ng/dl) 1.10 - -

Free T4 (range: 0.93-1.7 ng/dl).
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Author Age Presentation Location Treatment Treatment Tumor New otherapy Prognosis

(years) size extent targeted
drugs
1 Terada (8) 7 Hematuria and Multiple: Cystectomy and NA, with PTANIMI  Absent Absent Alive and disease
Tlumbago bladder, left nephroureterectomy | perirenal fat free at 3 months
ureter, and left invasion after surgery
Kidney
2 Kulshreshtha 60 Weight loss for 3 Mid and lower Radical 65x55cm  pT4NIMO  Absent Absent Alive and disease
© months pole of the left nephrectomy with free at 13 months
Kidney Iymph node after surgery
dissection
3 Ghosh (2) 51 Dull and Lower pole of Radical 58 x5.5cm pTIbNOMO  Absent Absent Alive and disease
intermittent flank the right kidney nephrectomy free at 12 months
pain for 5 months after surgery
4 Sahoo (6) 50 Right abdomen Upper pole of Radical 80x60cm | pT2aNxM0  Absent Absent Alive and disease
pain for 6 months the right nephrectomy free at 6 months

after surgery

5 Wang (3) 61 Hematuria and Right kidney Radical NA, with pT3aNxM0  Absent Absent Alive and disease
lumbago for 2 nephrectomy perirenal fat free at 1 month
months invasion after surgery

6 Zhang (4) 61 Intermittent flank  Lower pole of Radical NA, with pT3aNxM0  Absent Absent Alive and disease
pain for 2 months | the right kidney | nephrectomy perirenal fat free at 3 months

invasion after surgery

7 Fotovat (7) 41 Flank pain and Lower pole of Radical NA, with pT3aNIMO  Absent Present Metastasis to the
dysuria for 3 the left kidney nephrectomy perirenal fat ovary at 8 months
months invasion after surgery

8 Present 61 Flank pain and Lower pole of Radical 9.0 x 8.0 cm PT4NOMO  Absent Absent Alive and disease

(2022) weight loss for 2 the right kidney ~ nephrectomy with free at 5 months
months right after surgery

hemicolectomy

9 Liang 52 1 week of renal Upper pole of Robot-assisted 83x82x81 pI2aNxM0  Absent Absent Alive and disease
cyst found in the right kidney partial nephrectomy = cm free at 6 months
physical after surgery

examination
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The imaging examination suggested Bilateral nephrostomy was performed

prostate occupying lesions. to relieve symptoms.
Laboratory examination revealed Cystoscopy and diagnostic Patient refusal of other treatments and
hyperkalemia and renal failure. transurethral resection was performed. request for discharge.

Jan 2, 2022 Jan 20, 2022 Feb 2, 2022
From Jan 3 to Jan 19, 2022 Jan 26, 2022

Bedside hemodialysis was performed Malignant glomus tumor was diagnosed.

three times a week. Developed the individualized treatment plan.

Hyperkalemia and renal failure recovered.





OPS/images/fonc.2023.1121307/fonc-13-1121307-g002.jpg





OPS/images/fonc.2023.1121307/fonc-13-1121307-g001.jpg
j‘_ T i; T _ T j TRTRTAl _m

| P L] L L ) (L L

L i g
=1
&






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Case reports in genitourinary oncology: 2022



		Case report: An ectopic adrenocortical adenoma in the renal sinus



		Background



		Case Preentation



		Conclusion



		Introduction



		Case description



		General features



		Microscopic characteristics



		Immunohistochemistry









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Supplementary Material



		References









		Case report: A case of neoadjuvant immunotherapy in combination with the Yang–Monti technique for the treatment of ureteral carcinoma after radical cystectomy and left radical nephroureterectomy



		Background



		Case presentation



		Discussion



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Conflict of Interest



		References









		Case Report: Neoadjuvant immunotherapy with pembrolizumab alone for bilateral upper tract urothelial carcinoma is a feasible strategy for kidney sparing and avoidance of hemodialysis



		Introduction



		Case description



		Case 1



		Case 2









		Discussion



		Conclusion



		Patient perspective



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Supplementary material



		References









		A case report of adenofibroma arising from the seminal vesicle: A rare giant pelvic mass



		Introduction



		Case presentation



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		A rare case of prostate neuroendocrine tumor: A case report



		Introduction



		Case report



		Discussion



		Conclusion



		Limitation



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		References









		Case report: Immune-mediated meibomian gland dysfunction following pembrolizumab therapy for advanced urothelial carcinoma



		Introduction



		Case presentation



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		References









		Primary urachal signet ring cell carcinoma: A case report



		Introduction



		Case presentation



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Case report: Two cases of primary paratesticular liposarcoma



		Introduction:



		Case presentation:



		Case1:



		Chief complaints and History of illness:



		Physical examination:



		Laboratory examinations:



		Imaging examinations:



		Treatment, outcome and follow-up:



		Pathological examination:



		Gross view



		Microscopic examination



		Immunophenotype



		FISH









		Pathological diagnosis:









		Case 2:



		Chief complaints and history of illness:



		Physical examination:



		Laboratory examinations:



		Imaging examinations:



		Treatment, outcome, and follow-up:



		Pathological examination:



		Pathological diagnosis:















		Discussion:



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		References









		Case report: Significant benefits of tislelizumab combined with anlotinib in first-line treatment of metastatic renal pelvic urothelial carcinoma with sarcomatoid carcinoma differentiation



		Background



		Case presentation



		Conclusion



		Background



		Case presentation



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Case report: Going through pregnancy safely after twice partial nephrectomy for bilateral kidneys with HLRCC-associated RCC



		Background



		Case presentation



		Conclusions



		Introduction



		Case report



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Supplementary material



		References









		Pure laparoscopic radical nephroureterectomy for complicated renal pelvis carcinoma combined with horseshoe kidney: A case report and literature review



		Introduction



		Case presentation



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Papillary renal neoplasm with reverse polarity with a favorable prognosis: Two cases report and literature review



		Background



		Case presentation



		Conclusion



		Introduction



		Case presentation



		Case 1



		Case two









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		References









		Case Report: Robot-assisted laparoscopic nephron-sparing surgery for a renal abscess mimicking a tumor



		Introduction



		Case description



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Alveolar rhabdomyosarcoma of epididymis: A case report



		Introduction



		Case report



		Discussion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		References









		Case report: Capillary hemangioma in the renal hilum mimicking paraganglioma



		Background



		Case presentation



		Conclusions



		Introduction



		Case presentation



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		References









		Primary extragastrointestinal stromal tumors of the prostate: A case report and literature review



		Introduction



		Case report



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Case report: Solitary fibrous tumor of the kidney with a NAB2-STAT6 fusion gene



		Background



		Case Summary



		Conclusion



		Highlights



		Introduction



		Case description



		Chief complaints



		History of present illness



		History of past illness



		Personal and family history



		Physical examination



		Laboratory investigations



		Imaging investigations



		Diagnostic assessment



		Final diagnosis



		Treatment



		Findings in pathological examination



		Findings in immunohistochemical staining



		Findings in gene testing



		Outcome and follow-up









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Case report: Kidney perivascular epithelioid cell tumor treated with anti-VEGFR tyrosine kinase inhibitor and MTOR inhibitor



		Introduction



		Case report



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		References









		Case report: High-grade endometrial stromal sarcoma with adrenal glands metastases: An unreported site of metastasis



		Background



		Case summary



		Conclusion



		Introduction



		Case introduction



		Related literature learning



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		References









		Case report: Paratesticular dedifferentiated liposarcoma with poor prognosis



		Background/Aim



		Case Report



		Conclusion



		Introduction



		Case description



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		References









		Case report: Complete response of a bladder cancer patient with multiple hepatic and pelvic metastases treated by nab-paclitaxel combined with sintilimab



		Background



		Case presentation



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Supplementary material



		References









		Case report: Gemcitabine intravesical hyperthermic infusion combined with tislelizumab in muscle invasive bladder urothelium carcinoma



		Background



		Case report



		Conclusion



		1 Introduction



		2 Case description



		3 Discussion and conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Rare primary bladder mucosa-associated lymphoid tissue lymphoma: A case report and review of literature



		Introduction



		Case presentation



		Systematic review of literature



		Discussion



		Patient perspective



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Abbreviations



		References









		Case report: Primary Ewing sarcoma of the ureter, an exceptional finding of unique manifestation of disease



		1 Introduction



		2 Case description



		3 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		References









		Renal cell carcinoma of different pathological types in bilateral native kidneys of a kidney transplant recipient: A case report and literature review



		Introduction



		Case report



		Literature review and discussion



		Ethics statement



		Author contributions



		Conflict of interest



		References









		Case Report: Octreotide plus CVD chemotherapy for the treatment of multiple metastatic paragangliomas after double resection for functional bladder paraganglioma and urothelial papilloma



		Background



		Case presentation



		Conclusion



		1. Introduction.



		2. Case description.



		2.1. Preoperative condition.



		2.2. Operative condition and pathologic results.



		2.3. Postoperative recurrence condition.



		2.4. Treatment strategy and efficacy.









		3. Discussion.



		4. Conclusion.



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Supplementary material



		References









		Case report: Sarcomatoid urothelial carcinoma of the renal pelvis masquerading as a renal abscess



		Introduction



		Case report



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Supplementary material



		References









		Case Report: Adrenal glands degenerated schwannoma: Report of three cases and literature review



		Background



		Case summary



		Conclusion



		Introduction



		Case introduction



		Case 1



		Case 2



		Case 3















		Related literature learning



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Supplementary material



		References









		Case report: PSMA PET/CT addresses the correct diagnosis in a patient with metastatic prostate cancer despite negative core biopsies and mpMRI. A diagnostic challenge



		1. Introduction.



		2. Case description.



		3. Diagnostic assessment.



		4. Discussion.



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Basal cell carcinoma of the prostate with squamous metaplasia: A case report and literature review



		1 Introduction



		2 Case report



		3 Discussion



		4 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		References









		Primary Langerhans cell sarcoma in the urinary bladder: Case report and literature review



		Background



		Case presentation



		Discussion



		Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Rare papillary renal neoplasm with reverse polarity: A case report and review of the literature



		Introduction



		Case presentation



		Systematic review of literature



		Discussion



		Patient perspective



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Abbreviations



		References









		Malignant glomus tumor of prostate: A case report



		1 Introduction



		2 Case presentation



		3 Discussion and conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		References









		Primary squamous cell carcinoma of renal parenchyma: A case report and literature review



		Rationale



		Diagnosis



		Interventions



		Outcome



		Conclusion



		1 Introduction



		2 Case presentation



		3 Discussion



		4 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Supplementary material



		Abbreviations



		References









		Papillary renal neoplasm with reverse polarity: A case report



		Introduction



		Case report



		Discussion



		Patient perspective



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Abbreviations



		References









		Imaging findings of primary epithelioid sarcoma of adrenal gland: a case report and literature review



		Introduction



		Case presentation



		Discussion and conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Neoadjuvant nivolumab and cabozantinib in advanced renal cell carcinoma in a horseshoe kidney – how to achieve a safe and radical resection? a case report and review of the literature



		Introduction



		Methods



		Results



		Conclusion



		Introduction



		Case description



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		References









		Case Report: Optimum excision with split skin graft closure in the management of penile sebaceous carcinoma



		1 Case report



		1.1 Introduction



		1.2 Discussion



		1.3 Conclusion









		2 Limitation



		3 Patient’s perspective



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		References























OPS/images/fonc.2023.1121307/crossmark.jpg
©

2

i

|





OPS/images/fonc.2023.1101268/table1.jpg
Case
NO

First author, year

Sex

Age
(y)

Symptoms

Location

Size
(cm)

Surgery

Stage

Follow-
up
(mo)

Recurrence/
Metastasis

1 Al-Obaidy et al,, 2019 (2) M 50 NA Left 2.5 PN pTla NA NA
2 Al-Obaidy et al,, 2019 (2) F 70 NA Left 1.2 RN pTla NA NA
3 Al-Obaidy et al,, 2019 (2) F 72 NA Left 2.3 Renal pTla 7 No
biopsy
4 Al-Obaidy et al, 2019 (2) = F 75 NA Right 10 PN pTla 44 No
5 Al-Obaidy et al,, 2019 (2) M 69 NA Right 1.0 PN pTla 16 NA
6 Al-Obaidy et al,, 2019 (2) M 80 NA Left L5 PN pTla NA NA
7 Al-Obaidy et al,, 2019 (2) F 76 NA Left 1.5 Renal pTla 2 No
biopsy
8 Al-Obaidy et al,, 2019 (2) F 77 NA Right 1.0 RN pTla 30 No
9 Al-Obaidy et al, 2019 2) = F 54 NA Right 1.0 RN pTla 48 No
10 Al-Obaidy et al,, 2019 (2) M 66 NA Right 1.0 RN pTla 80 No
11 Al-Obaidy et al,, 2019 (2) F 58 NA Right 11 RN pTla 1 No
12 Al-Obaidy et al,, 2019 (2) F 46 NA Left 3.0 PN pTla 1 No
13 Al-Obaidy et al,, 2019 (2) M 54 NA Right 1.8 PN pTla 67 No
14 Al-Obaidy et al,, 2019 (2) M 66 NA Right 3.0 PN pTla 17 No
15 Al-Obaidy et al, 2019 (2) = M 50 NA Right L1 PN pTla 22 No
16 Al-Obaidy et al, 2019 2) = F 64 NA Right 3.0 RN pTla NA No
17 Al-Obaidy et al., 2019 (2) M 75 NA Right 0.8 RN pTla 7 No
18 Al-Obaidy et al,, 2019 (2) M 50 NA Right 23 PN pTla 222 No
19 Tong et al., 2020 (3) M 56 Incidental Right 2.7 PN pTla 5 No
detection
20 Tong et al., 2020 (3) M 51 Incidental Left 2.8 PN pTla 5 No
detection
21 Tong et al., 2020 (3) M 61 Incidental Left 2.5 RN pTla 17 No
detection
22 Tong et al., 2020 (3) M 42 Incidental Right 2.0 PN pTla 22 No
detection
23 Tong et al., 2020 (3) M 60 Incidental Left 4.5 PN pTib 36 No
detection
24 Tong et al., 2020 (3) M 78 Incidental Right 1.0 RN pTla 38 No
detection
25 Tong et al., 2020 (3) F 52 Haematuria Left 15 PN pTla NA NA
26 Tong et al,, 2020 (3) F 59 Incidental Right 3.0 PN pTla NA NA
detection
27 Tong et al., 2020 (3) 42 Lower back pain Left 15 PN pTla 35 No
28 Tong et al., 2020 (3) 63 Incidental Right L9 PN pTla 57 No
detection
29 Tong et al., 2020 (3) F 50 NA Right 32 PN pTla 24 No
30 Tong et al., 2020 (3) M 60 NA Left L5 PN pTla 23 No |
31 Tong et al., 2020 (3) F 79 NA Right 2.5 PN pTla 41 No ‘
32 Zhou et al,, 2020 (4) F 69 NA Left 25 NA pTla 48 No ‘
33 Zhou et al., 2020 (4) M 48 NA Right 22 NA pTla 24 No ‘
34 Zhou et al,, 2020 (4) M 65 NA Left 8.0 NA pTla 7 No
35 Zhou et al., 2020 (4) M 61 NA Right 2.5 NA pTla 3 No
36 Zhou et al,, 2020 (4) F 74 NA Right 12 NA pTla 50 No
37 Zhou et al,, 2020 (4) B 58 NA Right 25 NA pTla 65 No
38 Zhou et al,, 2020 (4) M 54 NA Right 1.5 NA pTla 3 No
39 Kim et al., 2020 (5) F 64 NA Left 1.3 PN pTla 200 No
40 Kim et al,, 2020 (5) M 59 NA Right L0 PN pTla 15 No
41 Kim et al,, 2020 (5) F 61 NA Right 2.0 PN pTla 7 No
42 Kim et al., 2020 (5) B 70 NA Right 13 PN pTla 133 No
43 Kim et al., 2020 (5) M 72 NA Right 0.9 PN pTla 53 No
44 Kim et al., 2020 (5) M 52 NA Left 1.2 PN pTla 79 No
45 Kim et al., 2020 (5) M 36 NA Left 1.5 PN pTla 86 No
46 Kim et al., 2020 (5) F 69 NA Left 2.5 PN pTla 60 No
47 Kim et al,, 2020 (5) M 52 NA Left 15 PN pTla 84 No
48 Kim et al., 2020 (5) M 60 NA Right L5 PN pTla 72 No
49 Kim et al,, 2020 (5) M 54 NA Left 3.0 RN pTla 47 No
50 Kim et al., 2020 (5) F 58 NA Left 13 PN pTla 34 No
51 Kim et al., 2020 (5) M 55 NA Left 1.8 PN pTla 46 No
52 Kim et al,, 2020 (5) M 61 NA Right 1.0 PN pTla 9 No
53 Kim et al., 2020 (5) M 66 NA Left L5 PN pTla 59 No
54 Kim et al., 2020 (5) M 64 NA Right 1.2 PN pTla 21 No
55 Kim et al., 2020 (5) F 57 NA Left 0.9 PN pTla 16 No
56 Kim et al., 2020 (5) F 56 NA Left 1.5 PN pTla 9 No
57 Kim et al., 2020 (5) F 51 NA Left 2.7 PN pTla 164 No
58 Kim et al,, 2020 (5) M 59 NA Right 17 PN pTla 55 No
59 Kim et al., 2020 (5) M 63 NA Right 17 PN pTla 91 No
60 Kim et al., 2020 (5) M 61 NA Left 1.9 PN pTla 32 No
61 Kim et al., 2020 (5) M 68 NA Right 1.5 PN pTla 30 No
62 Kim et al., 2020 (5) B 74 NA Right 22 PN pTla 40 No
63 Kim et al., 2020 (5) M 61 NA Left L6 PN pTla 13 No
64 Kim et al,, 2020 (5) F 51 NA Right 2.0 PN pTla 21 No
65 Kim et al., 2020 (5) B 77 NA Right 3.0 PN pTla 17 No
66 Kim et al., 2020 (5) M 61 NA Right 17 PN pTla 16 No
67 Kim et al., 2020 (5) M 67 NA Left 23 PN pTla 11 No |
68 Kim et al., 2020 (5) M 60 NA Right 5.8 PN pTla 29 No ‘
69 Lee et al,, 2020 (6) M 67 NA Right 4.5 NA pTib 6 No ‘
70 Song et al., 2020 (7) M 54 Incidental Right 23 PN pTla 6 No ‘
detection
71 Kiyozawa et al., 2021 (8) F 48 Incidental NA 3.0 NA pTla NA No
detection
72 Kiyozawa et al., 2021 (8) F 58 Incidental NA 1.3 NA pTla NA No
detection
73 Kiyozawa et al., 2021 (8) M 66 Incidental NA 1.4 NA pTla NA No
detection
74 Kiyozawa et al., 2021 (8) B 65 Incidental NA 12 NA pTla NA No
detection
75 Kiyozawa et al., 2021 (8) M 47 Incidental NA 1.2 NA pTla NA No
detection
76 Kiyozawa et al., 2021 (8) F 82 Incidental NA 1.0 NA pTla NA No
detection
77 Kiyozawa et al., 2021 (8) F 77 Incidental NA 3.0 NA pTla NA No
detection
78 Kiyozawa et al., 2021 (8) M 78 Incidental NA 5.0 NA pTib NA No
detection
79 Kiyozawa et al., 2021 (8) M 72 Incidental NA 1.4 NA pTla NA No
detection
80 Kiyozawa et al., 2021 (8) F 68 Incidental NA 2.0 NA pTla NA No
detection
81 Kiyozawa et al., 2021 (8) M 66 Incidental NA 17 NA pTla NA No
detection
82 Kiyozawa et al., 2021 (8) B 79 Incidental NA 1.0 NA pTla NA No
detection
83 Kiyozawa et al., 2021 (8) M 73 Incidental NA 1.7 NA pTla NA No
detection
84 Kiyozawa et al., 2021 (8) F 75 Incidental NA 3.0 NA pTla NA No
detection
85 Kiyozawa et al., 2021 (8) M 66 Incidental NA 1.4 NA pTla NA No
detection
86 Pivovarcikova et al., 2021 F 56 NA NA 2.0 NA pTla NA NA
©)
87 Pivovarcikova et al., 2021 F 71 NA Left 2.1 NA pTla 17 No
©)
88 Pivovarcikova et al., 2021 M 67 NA Right 4.5 NA pTib 6 No
©)
89 Wei et al., 2022 (10) F 67 NA NA 1.0 NA pTla 23 No
90 Wei et al., 2022 (10) E 40 NA NA 85 NA pT2a 141 No
91 Wei et al., 2022 (10) M 49 NA NA 2.0 NA pTla 110 No
92 Wei et al., 2022 (10) M 71 NA NA 35 NA pTla 33 No
93 Wei et al., 2022 (10) R 74 NA NA 35 NA pTla 20 No
94 Wei et al., 2022 (10) M 61 NA NA 0.9 NA pTla 12 No
95 Wei et al., 2022 (10) M 69 NA NA 2.3 NA pTla 12 No
96 Zhang et al., 2022 (11) M 71 Incidental Left 1.8 PN NA NA NA
detection
97 Wang et al., 2022 (12) M 35 Incidental Right 1.7 PN NA 6 No
detection

F, female; M, male; y, years old; N/A, not available; RN, radical nephrectomy; PN, partial nephrectomy.
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Author  Age/  Size/Location  Symptom Imaging finding Diagnosis  Laboratory examination Histology Treatment

(s) Gender (R/L) methods
Alikhan 72IM 3.6cm/R Abdominal CT and MRI: an incidental adrenal mass Adrenalectomy  Urine testing for Cells with abundant AEI/AE3+ Laparoscopic
etal. pain and metanephrines, eosinophilic cytoplasm and EMA+ CD34+  adrenalectomy
(3)2017 nausea normetanephrines, and cortisol, | atypical, vesicular nuclei CD314;lossof  and radiation
serum ACTH, renin, and nuclear INI-1 therapy
aldosterone were negative. expression
Huang 3UE 44x29x33  nauseaand  CT:a heterogenous mass and retroperitoneal = CT-guided Functional biochemical workup  Cells with granular AEI/AE3+ CK7  Neoadjuvant
etal. cm/L rectal Iymphadenopathy; MRI: an extensive core biopsy was negative. cosinophilic cytoplasm, +Fli-1+CD34  chemotherapy
2019 bleeding. hypermetabolic mass and left retroperitoneal irregular nuclear borders, and  +; focal CD99+;  with ifosfamide
lymphadenopathy; PET/CT: no additional nuclear hyperchromasia with  loss of nuclear  and
distant metastasis prominent nucleoli. expression of anthracycline
INI-1;
Monappa 1M 108x108xI135cm/  Rightloin  CT:a well-defined complex cystic lesion with | Tumor Serum lactate dehydrogenase  Cells with hyperchromatic,  AEI/AE3 Right
etal. (5), R pain and a heterogeneously enhancing solid peripheral | excision levels were high and 24-h pleomorphic nuc +vimentins- suprarenal
2020 abdominal | component vanillylmandelic acid was prominent nucleoli and focal  CD34+; tumor excision,
fullness normal alveolar pattem and loss of and
interstitial hyalinization. expression of  adrenalectomy
INI-1
Martinez 82/F 33am/L. right flank  CT: an indeterminate mass with an absolute | Mass excision | Metabolic workup with a Cells with moderate Cam 52+ Adrenalectomy,
etal. (6), pain and relative washout of 21.9% and 10.1% comprehensive metabolic eosinophilic cytoplasmand  CD34+ focal splenectomy,
2020 panel, plasma metanephrines,  rhabdoid features, associating  calretinin+; nephre-
and dexamethasone with prominent lymphoid loss of nuclear  ctomyand mass
suppression test was normal. infilirate. expression of  excision.
INI-1;
Present 69M  106x64x110cm/  Incidental | CT:a heterogencous mass; Adrenalectomy | The index of adrenal function  Cells distributed separately,  INI-1+, Adrenalectomy
case R finding MRI: a heterogencous mass with laboratory assay was normal scattered, in clusters or epithelial
hypointensity central scar, and slight to patches, with large, vesicular  markerss+,
moderate enhancement with no enhancement nuclei and prominent cytokeratins+,
of central scar nucleoli. vimentin+, and

CD3a+
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Time Line in Management

March 2022

-First presentation in clinic and TRUS biopsy
-Histopathology result 12/3/2022

-MDT discussions : to proceed with concurrent
chemotherapy and radiotherapy (Cisplatin and
Etoposide for 4 cycles and 70 Gy, 35 fractions)

April till July 2022

August 2022

-Completed 4 cycles of chemotherapy

(in between there was delay of 3™ cycle due to
patient requested for postponement of 2
weeks for festive celebration)

-PET-CT done after 3™ cycle of chemotherapy
-Started on radiotherapy

-Till date, ongoing 20 fractions (planned for
total 35 fractions)
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Year Authors Nation Case Sex Age

(2}
1978  Jakseetal. Germany 1  Male 51
(4)
1981  Atsuo Japan 1 Male 53
etal. (5)
1985  Gorrea Spain 1 NA 28
etal. (6)
1990  Chen etal. USA 1 Male 73
@)
1997 Loggie USA 1 Male 35
etal. (8)
2004  Singh India 2 Male 17
etal. (9)
Male 31
2007  Akihiro Japan 1 Male 65

etal. (10)

2009 Larsetal. Sweden 2 Male 51
(11)

Male 53
2013 D.Hayes Ireland 1 Female 38
etal (12)
2016  Amitet al. India 1 Male 61
(13)

Stage is accessed according to the Sheldon staging systems.
NA, not available; y, years; m, months.

Primary
symptom

Dysuria

Hematuria
Hematuria
Hematuria
Hematuria
Hematuria

Hematuria

Hematuria
Hematuria
Hematuria
Abdominal pain

Increased
frequency of
urination

Stage

TIA
1A
IVB
1A
VB
TIA

VB
TIA

Ic
IVA
TIA

1A

Treatments

Radical cystoprostatectomy with en bloc
resection of the urachus

Partial cystectomy with en bloc resection
of the urachus, chemotherapy

Cytoreductive surgery

Partial cystectomy with en bloc resection
of the urachus

Cytoreductive surgery, chemotherapy

Partial cystectomy with en bloc resection
of the urachus, radiotherapy

Cytoreductive surgery, chemotherapy
Radical cystectomy with en bloc resection
of the urachus, chemotherapy

Radical cystoprostatectomy with en bloc
resection of the urachus

Radical cystoprostatectomy with en bloc
resection of the urachus, chemotherapy

Partial cystectomy with en bloc resection
of the urachus

Radical cystectomy with en bloc resection
of the urachus

Recurrence
after surgery
(m)

NA

20

NA

21

16
NA

NA

Survival after
surgery (m)
>72

35

23
NA

19
>60

14
26
NA

NA
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Diagnostic transurethral
resection was performed.
Signet ring cell carcinoma

was identified.

Chemotherapy regimen
combining S-FU with
cisplatin was conducted.

Oral anlotinib was used.

v/ Palliative surgery was

performed.
Sheldon IVB primary
urachal signet ring cell

carcinoma was diagnosed.

v'  Chemotherapy was restarted
after the urinary tract infection
was controlled.

v' Oral anlotinib was restarted.

Sever urinary tract v' No radiographic or

infection was identified biochemical (CA72-4,
Chemotherapy was CA199, CA125, CEA,
paused. AFP) progression was

Oral anlotinib was paused. observed.





