

[image: image1]
Case Report: Unclassified Renal Cell Carcinoma With Medullary Phenotype and SMARCB1/INI1 Deficiency, Broadening the Spectrum of Medullary Carcinoma
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Renal medullary carcinoma (RMC) is a rare entity with poor prognosis bearing inactivating genomic alterations in SMARCB1/INI1 resulting in the loss of expression of INI1 and occurring in young patients with sickle cell trait or sickle cell disease. Recently, rare examples with histological characteristics of RMC have been described in older patients without hemoglobinopathies and provisionally termed “Renal cell carcinoma unclassified with medullary phenotype” (RCCU-MP). Fluorescence in situ Hybridization (FISH) can detect alterations in SMARCB1/INI1 consisting mostly in inactivating translocation of one allele and deletion of the second. To date, only seven further cases of RCCU-MP have been described in the literature. Here we report the second Italian case of RCCU-MP, a 62-year-old man presenting with persistent dull back pain and incidentally discovering a 13 cm mass in the right kidney. The nomenclature of this entity is still debated and might be updated as a variant of medullary carcinoma in the upcoming WHO classification. In the meantime, we encourage awareness of these extraordinarily rare neoplasms with poor outcomes.
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INTRODUCTION

Renal medullary carcinoma (RMC) is an aggressive neoplasm accounting for <0.5% of renal cell carcinomas (RCC) (1, 2). This rare entity occurs mainly in the third decade of life and almost all (> 95%) patients have sickle cell trait, sickle cell disease, or associated hemoglobinopathies (2). RMC is characterized by inactivating genomic alterations in SMARCB1/INI1, a tumor suppressor gene (3), resulting in the loss of immunohistochemical expression of INI1 in all cases (4–6). Recently, exceedingly rare tumors sharing morpho-phenotypic features with RMC, but occurring in older patients without hemoglobinopathy have been reported in a few case reports and our recent small case series (7–9) and provisionally termed “RCC unclassified with medullary phenotype” (RCCU-MP) (7, 10). Alterations in SMARCB1/INI1 can be detected by Fluorescence in situ Hybridization (FISH). Almost 85% of patients with RMC show a genetic loss, most commonly due to inactivating translocation of one SMARCB1 allele and deletion of the second allele. Less frequently, deletion of both SMARCB1 alleles, deletion of one SMARCB1 allele and inDel of the second SMARCB1 allele, or deletion of one SMARCB1 allele and truncating non-sense mutation of the second SMARCB1 allele might occur (11). Here we report the second Italian case of RCCU-MP, a fascinating entity whose definition might be further clarified by the new upcoming WHO classification.



CASE DESCRIPTION

A 62-year-old Italian man presented with persistent dull back pain. The patient was on anticoagulant therapy for recent pulmonary thromboembolism, had no previous history of malignancy or surgery, and presented no comorbidities. Ultrasound abdominal examination detected a renal mass, confirmed by a CT scan that documented a 13 × 10.8 × 5 cm solid tumor in the upper pole of the right kidney (Figure 1A), renal vein, and inferior vena cava thrombosis.


[image: Figure 1]
FIGURE 1. Abdominal CT scan showing a bulky renal mass in the upper pole of the right kidney (A). Grossly, renal parenchyma was partially replaced by a whitish, solid, and necrotic mass (B). Histological view showing a solid proliferation of eosinophilic, highly pleomorphic, epithelioid cells, with nested growth pattern and focal pseudo-glandular differentiation, associated with desmoplastic stromal response. Multiple foci of necrosis were present (30% of tumor). Notably, many cells had a high nuclear-cytoplasmic ratio with vesicular nuclei and prominent nucleoli (C,D). Immunohistochemically, the tumor was CK7+ in almost all cells (E) and fumarate hydratase (FH) expression was retained (F); neoplastic cells showed the characteristic loss of INI1 (G). Fluorescence in situ hybridization (FISH) with SPEC SMARCB1/22q12 Dual Color Probe detected, in a representative tumoral area, a loss of one SMARCB1 allele (single green and orange signal per cell) in almost half of the cells (H).


Right radical nephrectomy with cavotomy, thrombectomy, and regional lymphadenectomy was performed.

At gross examination, the tumor presented as a whitish, extensively necrotic mass of 13.1 cm in greatest dimension, infiltrating into the perinephric and renal sinus adipose tissue; neoplastic thrombosis was confirmed (Figure 1B). Incidentally, a metastatic nodule was documented in the ipsilateral adrenal gland.

Histologically, the tumor consisted of a proliferation of epithelioid cells, with enlarged and pleomorphic nuclei and eosinophilic cytoplasm, showing predominant solid and nested growth pattern, focally glandular, infiltrative borders, and extensive replacement of renal medulla (Figures 1C,D). The neoplasm was associated with desmoplastic stromal response, inflammatory lymphocytic infiltrate, and multiple foci of necrosis (~30% of the tumor). One metastatic hilar lymph node was observed. Non-neoplastic kidney showed chronic interstitial nephritis and mild glomerulosclerosis. Histological features, together with medullary involvement, prompted us to the hypothesis of medullary carcinoma.

The tumor cells showed an immunophenotype specific of the proximal renal tubule, with immunopositivity for cytokeratin 7, PAX8, and FH (retained), and absence of GATA3 and OCT3/4. Focal immunoreactivity for CA IX and Racemase was found. Expression of INI1 was lost, as expected in the suspicion of RMC (Figures 1E–G). Blood tests did not show evidence of sickle cell trait, sickle cell disease, or any other hemoglobinopathy, therefore the diagnosis of RCCU-MP was made. To detect SMARCB1/INI1 alterations, FISH was performed on paraffin sections of both tumoral areas and adjacent normal tissue using a commercial SPEC SMARCB1/22q12 Dual Color Probe (ZytoLight®, according to the manufacturer's protocol). Loss of one SMARCB1 allele was found in 42% of cells in the tumoral area (hemizygous deletion) (Figure 1H). Six months later, the patient experienced mediastinal nodal, hepatic, and bone metastases. Therefore, systemic therapy (Pembrolizumab + Axitinib and Radiotherapy on bone lesions) was administered. After 8 months of follow-up, the patient was alive with the disease.



DISCUSSION

In this study, we described the eighth case reported so far of RCCU-MP (7–9). The provisional diagnostic terminology of “RCCU-MP” has been recently proposed by international genitourinary pathologists for extraordinarily rare tumors with morphological and phenotypical characteristics of RMC but without sickle cell trait nor sickle cell disease (10, 12). However, the definite designation of these neoplasms is still debated (2).

In the past, this entity has been mislabeled as other RCC subtypes, such as unclassified RCC or Collecting duct carcinoma (CDC). Therefore, it has been possibly under-reported in the literature. Indeed, RCCU-MP is often a challenging diagnosis. In the absence of hemoglobinopathies, the differential diagnosis of RCCU-MP comprises CDC (HMWK+, OCT3/4-, INI1+), upper tract urothelial carcinoma (UTUC) (GATA3+, p63+, OCT3/4-, INI1+), Fumarate-Hydratase deficient RCC (FH-d RCC) (FH-, OCT3/4-, INI1+), ALK-rearranged RCC (ALK+, INI1+), and metastatic carcinoma (2). Rarely, some rhabdoid features might raise the differential diagnosis with rhabdoid tumors of the kidney (9).

Genes related to hypoxia have been advocated in the pathogenesis of SMARCB1 abnormalities in RMC, triggered by red blood cell sickling and subsequent ischemia. SMARCB1 has been suggested to be located in a hotspot region for de novo mutations susceptible to hypoxic stress mediated by peculiar medullary microvascular physiology (13). Given the overlapping features between RMC and RCCU-MP, Sirohi et al. recently suggested that a genetic predisposition unrelated to hemoglobinopathies might lead to SMARCB1 abnormalities mediated by the same vascular mechanisms (14). Although interesting, this hypothesis needs further validation.

To the best of our knowledge, only seven further cases of RCCU-MP have been systematically collected and reported in the literature (7–9), whose clinical features are summarized in Table 1. The patients were mostly Caucasian and men, with a mean age of 52 years, and almost all cases were locally advanced (pT3) with distant metastases. Interestingly, in only one case genetic alterations were investigated, with a negative result (9). All cases were centered in the renal medulla; the main morphological pattern was solid, either nested or cord-like, often with necrosis and diffuse polymorphism. Four cases showed rhabdoid features while desmoplasia and inflammation were documented in almost all patients. Morphological features are summarized in Table 2. All cases were INI1-(lost), PAX8+ and FH+(retained), 4/5 cases were CK7+, and 5/7 cases were OCT3/4+.


Table 1. Clinical and pathologic data for RCCU-MP cases.
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Table 2. Morphologic features.

[image: Table 2]

This is the eighth case of RCCU-MP reported so far. The current classification of this rare entity is still debated: RCCU-MP and RMC share both morphological and phenotypical features so they might be regarded as variants of the same disease in the next future.

Waiting for the new WHO classification, awareness of the diagnosis of these rare entities should be encouraged since they identify patients with poor prognoses and might reveal unacknowledged hemoglobinopathies.
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