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Sporadic renal hemangioblastomas (RHBs) are a rare subgroup of extraneurologic hemangioblastomas. They are under-recognized renal tumours whose differential diagnosis remains challenging. Here, we describe a case of RHB in a 61-year-old man was admitted to the hospital two days after the discovery of a right kidney mass. Renal carcinoma was clinically considered, and a radical nephrectomy was performed. Follow-up showed no evidence of postoperative tumour recurrence. Histologically, the tumour boundary is clear and fibrous envelope is visible. The tumour issue was mainly composed of tumour cells and a dendritic capillary network, which consisted of multicellular and oligocellular areas. The tumour cells were polygonal, the cytoplasm was eosinophilic or transparent, and intranuclear pseudoinclusions were found. Immunohistochemically, vimentin, a-inhibin, neurogenic specific enolase (NSE), S-100, smooth muscle actin (SMA), and cluster of differentiation (CD)10 antibodies reacted strongly and were diffused, and Ki-67 was 2% positive. CD31 and CD34 showed vascular morphology. We also summarized related case reports (a total of 41 cases in the Chinese and English literature) to explore the clinicopathological characteristics of RHB and improve the diagnosis and treatment of this disease. RHB is a benign tumour with excellent prognosis; however, it is easily misdiagnosed as other common renal malignancies. Immunohistochemistry is vastly helpful in accurate diagnosis of RHB. Preoperative renal biopsy can effectively avoid misdiagnosis and overtreatment.
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Introduction

Hemangioblastoma, also known as capillary hemangioblastoma, is a rare benign tumour (WHO grade 1) that is sporadic, and approximately 25% are associated with von Hippel-Lindau disease(VHLD) (1, 2). VHLD is an autosomal dominant disease associated with germline mutations in the VHLD tumour suppressor gene located on the short arm of chromosome 3p25 (3). Hemangioblastomas usually occur in the central nervous system (CNS) and occasionally in the bone, liver, soft tissue, lung, skin, pancreas, and kidney (4). They are often accompanied by VHLD. The rest were sporadic and no specific pathogenesis was found. Sporadic hemangioblastoma is more common as isolated lesions located in the cerebellum. The cases of sporadic hemangioblastoma in other sites are rarely reported.

The kidney is a rare site for the growth and development of sporadic hemangioblastomas, and there are few reports on these cases. In addition, renal hemangioblastomas (RHBs) are similar to renal cell carcinoma (RCC) according to pathological examinations. Thus, accurate diagnosis of clinical RHB is greatly challenging. Herein, we report a case of sporadic RHB that was not associated with VHLD. Its microscopic appearance could easily be misdiagnosed as other renal tumours, especially RCC, epithelioid angiomyolipoma, and paraganglioma. Therefore, we further elucidated the clinicopathological features and differential diagnosis of RHB. We also reviewed the literature on RHB to provide a more comprehensive basis for RHB.



Case presentation

A man in his sixties was admitted to the hospital two days after the discovery of a mass in the right kidney. Physical examination revealed positive percussion pain in the right renal area, and the patient denied hematuria, frequent urination, urgency, urination pain, dizziness, headache, and other neurological symptoms. There was no family history of kidney cancer, brain tumours, or VHLD. B-ultrasound showed a slightly hyperechoic and well-defined mass in the lower pole parenchyma of the right kidney with a size of 5.5×4.6 cm (Figure 1A). Computed tomography (CT) revealed a heterogeneous and slightly low-density mass in the lower pole parenchyma of the right kidney. In the arterial enhancement phase, heterogeneous and obvious enhancement was observed at the edge (Figure 1B). CT angiography (CTA) showed a mass of 5.2×4.4 cm in size in the lower pole parenchyma of the right kidney. Renal carcinoma was clinically considered, and a radical nephrectomy was performed. Follow-up for over 13 months showed no evidence of postoperative tumour recurrence.




Figure 1 | Imagological examinations showing a large tumour in the right kidney. (A) B-Ultrasonic imaging showed a well-defined and slightly hyperechoic mass in the inferior pole of the right kidney, with uneven internal echo protruding toward the kidney surface. (B) Computed tomography (CT). The circles indicate tumours. The CT image shows a heterogeneous soft tissue mass in the inferior pole of the right kidney with heterogeneous enhancement and well-defined boundaries.





Materials and methods

The resected tumour specimens were fixed in 10% neutral-buffered formalin and processed for immunohistochemistry by following the standard protocol. Paraffin-embedded blocks were sectioned at a thickness of 5μm and stained with hematoxylin and eosin and various antibodies. The antibody clones, working dilutions, and commercial sources are listed in Table 1.


Table 1 | Primary Antibodies Used for Immunohistochemistry of our case of RHB.





Results


Gross specimen

Macroscopically, the right kidney was 12×7×5 cm in size, with a fat capsule on the surface, and the cut surface was gray-red and dark red. A 5×4×3 cm mass could be seen at the inferior pole surrounded by a complete capsule. The mass protruded towards the surface of the kidney and the section of the mass was gray-red, and some areas were gray-yellow. The mass was tough, without necrosis or cystic changes.



Microscopic features

Microscopically, the tumour tissue was clearly demarcated from the surrounding normal renal tissue, which was surrounded by a thick fibrous envelope (Figure 2A). The tumour tissue consisted of multicellular and oligocellular areas (Figure 2B). In some areas, the tumour cells were nested distribution, and abundant thick-walled vascular proliferation, and hyaline degeneration (Figure 2C). The lobulated vascular network separated the tumour tissue into nests or plates. The oligocellular region mainly consisted of abundant hemosiderin, a fibrous interstitium containing reticular vascular channels and rare interstitial cells (Figure 2E). Cytoplasmic staining of the tumour cells was eosinophilic or transparent. Some tumour cells contained foamy lipid droplets. Nucleoli were not obvious and the nuclei were eccentrically displaced and mildly or moderately pleomorphic, with coarse-grained chromatin (Figures 2D, F) and had many distinct intranuclear pseudoinclusion bodies (Figure 2F).




Figure 2 | Microscopic architectural features of sporadic renal hemangioblastoma (RHB). (A) The tumour was surrounded by a thick fibrous envelope and clearly demarcated by the surrounding renal tissue (H&E, ×20). (B) Hypercellular areas and hypocellular areas are irregularly intermixed (H&E, ×40). (C) Blood vessels with thick hyalinized walls are apparent in stroma and tumour cells growing in nests with thick-walled vascular proliferation (H&E, ×40). (D) Hypercellular areas are composed of a large number of tumour cells, surrounded by a rich network of capillaries. The cytoplasm was weakly eosinophilic or transparent, and some cells contained lipid droplets (indicated by the arrow) (H&E, ×400). (E) The hypocellular areas were mainly composed of reticular capillaries and fibrous stroma, with a large amount of hemosiderin in the stroma and few tumour cells (H&E, ×100). (F) The nuclei of the tumour were ovoid pleomorphic or singular, with intranuclear pseudoinclusions (indicated by the arrow) (H&E, ×400).





Immunohistochemical findings

Immunohistochemistry showed that the tumour cells were diffusely positive for vimentin, cluster of differentiation (CD)10, neurogenic specific enolase (NSE), a-inhibin and S-100 (Figures 3A–D), suggesting that the tumour originated from the epithelial tissue. CD31 and CD34 had rich vascular profiles and distributions (Figures 3E, F), consistent with the large capillary network structure of RHB. The Ki-67 index was greater than 2%. The tumour was positive for smooth muscle actin (SMA) immunohistochemical antibody and negative for paired box gene 8 (PAX-8) which ruled out RCC. tumour cells showed diffuse positive immunoreaction to a-inhibin, NSE, and S-100, and negative immunohistochemical antibodies against CD117 and HMB45, ruling out epithelioid angiomyolipoma. The negative reaction of the tumour cells to CD56 and Syn also excluded paragangliomas.




Figure 3 | Immunohistochemical staining. (A) Vimentin staining: diffuse and strong positive cytoplasm of tumour cells. (B) CD10 staining: tumour cells were positive. (C) S100 protein staining: some tumour cells were cytoplasmic positive. (D) SMA staining: diffuse positive cytoplasm of tumour cells. (E, F) CD31 and CD34 showed rich and subtle vascular channels, whereas tumour cells were negative. (A-F original magnification is ×100).






Discussion

Hemangioblastomas are usually sporadic and partly associated with VHLD. Sporadic hemangioblastoma is a rare tumour of unknown etiology, which usually occurs in the CNS, but it can occasionally occur elsewhere.To date, only 40 cases of RHB have been reported in the Chinese and English literature (Table 2) (5–29). Through the analysis and induction of these cases, we found that these tumours mostly occurred in people over 40 years of age (29/41, 71%, ages ranging from 16 to 71 years), and the majority of patients were male (28/41, 68%). All patients had unilateral kidney involvement (41/41, 100%) and the tumours were mostly located in the right kidney (25/41, 61%). Most of the tumours (22/25, 88%) were located in the upper and lower poles, and the remaining 16 cases did not specify the tumour location. The tumours ranged in size from 1.2-15 cm. There was no significant difference in tumour location in the ventral or dorsal kidney, and whether or not they were exophytic. Most of the patients had no special clinical manifestations, and only seven cases (7/41, 17%) developed gross hematuria (6, 9, 10, 17, 23, 29), five patients (5/41, 12%) presented with lumbago or lumbar discomfort (6, 9, 12 23), one patient (1/41, 2%) presented with bilateral subcostal pain (21), and one patient presented with fever (21). Weight loss and other clinical manifestations occurred in only one case (17). Only one patient (1/41, 2%) died of RCC before the next follow-up; all the remaining patients were alive at the next follow-up (18). Only one patient (1/44, 2%) had VHLD (15), with no specific symptoms. CT mostly showed round, high-density, or low-density masses with a clear boundary, which showed heterogeneous enhancement. Forty patients (40/41, 98%) were diagnosed with renal malignant tumours before surgery. Of these 40 patients, two (2/40, 5%) underwent partial nephrectomy (7, 15), and the rest underwent nephrectomy. Only one patient (1/41, 2%) was diagnosed with hamartoma before surgery, and tumour enucleation was performed (16). No recurrence or metastasis was observed, and the prognosis in these cases was good. In the present case, the patient experienced only percussion pain in the right renal region, with no other symptoms. CT showed a mass of slightly low-density shadow in the lower pole parenchyma of the right kidney, and the uneven density was consistent with the characteristics of other RHB cases. The prognosis of our case was good.


Table 2 | Clinical characteristics of the reported cases of RHB.




Clinically, RHBs are rare and difficult to diagnose. Owing to its similar pathological features and immunophenotype to other renal tumours, such as RCC, rhabdomyosarcoma, oncocytoma, epithelioid angiomyolipoma, etc, it is easily misdiagnosed (7, 8). Nevertheless, the biological behavior, treatment, and prognosis of these diseases vary significantly and require accurate identification. We consider this disease as an example for analyzing the differential diagnosis of RHB.

In this case, the characteristics of tumour cells with abundant pale or eosinophilic cytoplasm and a large number of the capillary network were easily confused with RCC, but the characteristics of tumour cells without hyperchromasia, conspicuous nucleoli, mitotic figures, or intranuclear pseudoinclusions, and cavity lipid in the cytoplasm and nucleus eccentric displacement were not consistent with RCC, but may be useful clues for a correct diagnosis. Immunohistochemical analysis of the tumour cells can largely solve the problem of differential diagnosis, as analysis of RCC cells will show limited expression of a-inhibin, NSE, S-100, and keratin. In this case the positive expression of PAX-8, CD10, and CK, and low Ki-67 index was inconsistent with the high proliferation index in RCC (29). The immunohistochemical results ruled RCC out. The accidental positive expression of CD10 further confirmed that RHB could express renal markers. Therefore, attention should be paid to the unexpected positive expression of RHB nephrogenic markers in the differential diagnosis of RCC.

In addition, a primary diagnosis of epithelioid angiomyolipoma needs to be considered as a possibility. In this case, abundant capillary network, hyperplasia and dilation of thick-walled vessels, interstitial edema, hyperplasia of collagenous fibers, large polygonal cells with abundant cytoplasm, and fat vacuoles were observed. These features support a diagnosis of epithelioid angiomyolipoma; however, the absence of adipose tissue and the smooth muscle component of hyperplasia did not support this diagnosis. Immunohistochemical findings of epithelioid angiomyolipoma are usually positive for HMB45, and negative for NSE, a-inhibin, and S100, which was not observed in this case. Thus, we ruled out epithelioid angiomyolipoma.

Finally, we observed that part of the tumour cells had a nested pattern, the nucleus appeared as intranuclear pseudoinclusions, and some cells had inconspicuous nucleoli. A few cells had a rich capillary network and significant fibrosis, which could be mistaken for a fiber interval that is rich in blood vessels. These pathological changes supported the diagnosis of pheochromocytoma. However, this case lacked mitotic figures and clearly visible nucleoli, and immunohistochemical results were negative for CD56 and Syn; therefore, this diagnosis was ruled out. As mentioned earlier, after excluding the above pathological diagnosis, we re-analyzed the case according to the histological and immunohistochemical characteristics of the case, shifted the diagnosis direction to a relatively rare kidney disease, and finally arrived at a diagnosis of RHB. This also suggests the importance of preoperative renal biopsy to diagnose RHB in clinical practice, so as to avoid overtreatment.

Through the related literature review, we found that RHB mostly had no special clinical manifestations. CT examination showed inhomogeneously enhancing masses which suggest malignant tumours. In addition, RHB was rich in blood flow and easily cause hematoma after renal biopsy (30). The safety and diagnostic accuracy of renal biopsy need to be further improved (31). In clinical practice, preoperative biopsy is not used for the cases of malignant tumour clearly defined by imaging. Therefore, renal biopsy is rarely used for RHB. However, a large number of studies have shown that preoperative renal mass biopsy can avoid misdiagnosis and over-treatment of renal tumours to a great extent, and encourage the expansion of clinical application of renal mass biopsy (32–36). That said, current literature showed that important technical skills in renal biopsy are required to improve the diagnostic accuracy and reduce the risk for patients associated with this procedure (31, 37, 38). When diagnosing malignat renal tumours in the future, we should be aware of RHB and consider renal biopsy in order to avoid misclassification. In the postoperative pathological examination, the pathological manifestations of RHB are also easily misdiagnosed as other renal malignancies. Therefore, whenever pathological diagnosis is not clear, immunohistochemistry should be performed to assist the diagnosis and adjust treatment and follow-up.



Conclusion

RHB is a benign tumour with excellent prognosis and the correct identification of this pathological entity can prevent overtreatment. However, accurate diagnosis of RHB is extremely challenging. In this case, where the morphological features of RHB partially overlap with RCC, epithelioid angiomyolipoma, and pheochromocytoma, as seen in the present cases, the rarity of RHB may lead to misdiagnosis. However, combined immunohistochemistry is helpful in diagnosising renal tumours. Therefore, careful analysis of the gross, histological, and immunohistochemical results of the tumour can effectively lead to a correct diagnosis. Meanwhile, clinicians should be aware of RHB, and renal biopsy should be considered in combination with clinical and imaging findings to avoid misdiagnosis.
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