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Abstract: The cases of primary small cell neuroendocrine carcinoma (SCNEC) of the 
kidney are rarely known in the clinical setting, and our understanding on this cancer is 
limited. We recently found a case of primary SCNEC of the kidney in our clinic. The 
clinical manifestation from the process of diagnosis to the treatment of this case was 
described in this report, enabling further understanding of cancer.
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1 Introduction
The cases of primary small cell neuroendocrine carcinoma (SCNEC) of the kidney are 
considered very rare in the clinical setting. Its malignancy degree is very high, and the 
efficacy of surgical treatment on this form of carcinoma is poor. Post-operative adjuvant 
radiotherapy or chemotherapy is not effective, so the treatment of SCNEC becomes more 
difficult. Our understanding on SCNEC is limited to case reports, and the research on this 
form of carcinoma is also limited.

In this case report, the diagnosis, treatment, and prognosis of SCNEC were 
comprehensively analyzed. This report aims to provide the case data of SCNEC to the 
medical and scientific communities, as to allow a deeper understanding of SCNEC. In 
addition, the goals of this case report include optimizing the diagnosis and treatment 
of SCNEC and improving the prognosis of SCNEC. Thus, this report provides a basic 
understanding of SCNEC detection and treatment that could be useful for future reference.

2 Case report

2.1 Patient examination
A 37-year-old male was admitted to the hospital on the account of “discovery of space-
occupying lesions in the left kidney for a week.” The subject has no special medical 
history in the past.

Physical examination on the subject revealed soft abdomen and left mid-upper abdomen 
with a palpable mass which is tough, mobile, and unclear in size and boundary. The 
subject felt no pinching pain in the bilateral kidney regions. There were no abnormalities 
in an array of tests involving the patient’s blood, urine, liver function, kidney function, 
electrolyte, and tumor markers.

The subject underwent left inferior pole exploration, and the B-mode ultrasonography 
uncovered a hypoechoic nodule, about 7.5 cm × 7.1 cm × 6.5 cm in size. However, the 
nature of the nodule needs to be examined. An auxiliary examination using computed 
tomography (CT) showed irregular soft tissue masses in the mid-abdomen of the subject 
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which can be seen in the left lower pole of the kidney. 
These irregular masses are 6.9 cm × 6.1 cm × 5.3 cm in 
size, adjacent to the region of destroyed renal parenchyma, 
having unclear boundary, uneven density, and average 
CT value of 41 Hu [Figure 1]. Enhanced CT scan showed 
uneven enhancement of some tissues with an average CT 
value of 75 Hu [Figure 2]. Chest CT showed that the lingual 
segment of the middle and upper lobes of the right lung 
was patchy and inflammatory changes were suspected.

2.2 Diagnosis and treatment
Our pre-operative diagnosis of the patient is that the left 
kidney space was blocked and occupied with malignant 
tumors that are waiting to be drained. Laparoscopic radical 
nephrectomy was performed after adequate pre-operative 
preparation. During the operation, the left subrenal mass 
was about 7.1 cm × 6.2 cm × 5.0 cm in size, with toughness, 
unclear boundary, and adhesion to the surrounding tissues. 
No enlarged lymph nodes were found in the abdominal 
cavity or retroperitoneum. After the operation, the general 

specimens were gray-white, tough, about 6.8 cm × 5.9 cm × 
5.0 cm in size. The specimens had no obvious envelope on 
the surface, but the incision tissue, gray-white cut surface, 
and necrosis could be found in the local area.

Based on the pathology report after the surgery, 
the tumor cells appeared small in size and diffuse 
in distribution. The cells, with reduced cytoplasm, 
were arranged in sheets, and the cells were obviously 
undergoing mitosis. In view of this, the type of the tumor 
was considered to be small cell neuroendocrine tumor of 
the kidney [Figure  3]. Immunohistochemistry results of 
the tumor cells include Ki-67 (40%), CAIX (+), RCC (-), 
PAX-8 (-), TFE3 (-), SYN (+), NSE (+), SGA (-), CD56 
(-), and CD99 (+). Tissue-specific silver staining was also 
performed, revealing positive result. The images showing 
the Ki-67 and CAIX immunohistochemical staining are 
shown in Figure 4A and B, respectively.

Figure 1. Computed tomography (CT) plain scan of the subject’s 
mid-abdomen. The irregular soft tissue masses can be seen in 
the left lower pole of the kidney, with a size of 6.9 cm × 6.1 cm 
× 5.3 cm. These irregular masses are adjacent to the regions of 
destroyed renal parenchyma, having unclear boundary, uneven 
density, and an average CT value of 41 Hu.

Figure 2. Enhanced computed tomography (CT) scan showing 
uneven enhancement of some tissues, with an average CT value 
of 75 Hu.

Figure 3. Pathological microscopy showing H and E-stained tumor 
cells at ×400. The tumor cells appeared small in size and diffuse 
in distribution. The cells, with reduced cytoplasm, were arranged 
in sheets and obviously undergoing mitosis. The tumor can be 
classified as the small cell neuroendocrine carcinoma of kidney.

Figure  4. Immunostaining of tumor cells. (A) Ki-67 
immunohistochemical staining with a result of 40% of positive 
staining. (B) Positive CAIX immunostaining.
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One month after the surgery, the subject received 
chemotherapy regimen consisting of etoposide and cisplatin 
(EP) for only 4 times, without any other treatment. Three 
months after surgery, CT showed that multiple nodules of 
different sizes were found in both lungs, and metastasis 
was considered. Mediastinal lymph node enlargement 
and retroperitoneal lymph node enlargement were also 
observed. Systemic bone imaging suggested active bone 
metabolism in many parts of the body, indicating the 
possibility of metastatic bone tumors. The subject died of 
multiple systemic metastases in 7 months after the surgery.

3 Discussion
SCNECs are the most common in the lung, while 
extrapulmonary carcinomas mainly occur in the 
gastrointestinal tract and urinary system[1]. Small cell 
neuroendocrine carcinomas (SCNECs) in the urinary 
system predominate in the bladder and prostate[2]. 
Nevertheless, SCNEC originating in the kidney is extremely 
rare. Several reports showed that the incidence of small 
cell renal cell carcinoma increased significantly in patients 
with long-term use of immunosuppressive agents[3]. Small 
cell renal carcinoma was first reported by Capell. Due to 
the low incidence of small cell renal cancer, our knowledge 
and understanding of the small cell carcinoma of the 
kidney are limited to case reports. SCNEC originates from 
the cancer stem cells with multidirectional differentiation 
potential[4]. SCNEC has a high degree of malignancy, and 
its clinical manifestations are similar to those of other 
renal tumors. Most patients with SCNECs originating from 
other sites may suffer from the ectopic hormone secretion 
syndrome, while those with renal SCNECs are seldom 
affected by this syndrome[5]. The symptoms of ectopic 
hormone secretion syndrome also disappear or decrease 
with the removal of the tumor[6]. Local vascular infiltration, 
lymph node metastasis, and even distant metastasis have 
already happened at the time when most patients were in 
the medical consultation stage[7]. Although no intravascular 
tumor thrombus and lymph node enlargement were found 
in this case, micrometastasis could not be excluded.

SCNEC usually presents as a large solid mass with 
round or irregular shape and unclear boundary on CT scan. 
When necrosis occurs in the center, it can be homogeneous 
and isodense. At the same time, it is accompanied by 
invasion of adjacent tissues, cancer thrombus in blood 
vessels, enlargement of lymph nodes, and metastasis in 
distant areas. On the contrast-enhanced CT scan, slight or 
irregular enhancement can be seen. Imaging examination 
is of certain significance for clinical staging, but the final 
diagnosis still depends on the pathological examination. 
Under light microscopy, the tumor cells of SCNEC were 
small, round or short diamond, and arranged in a lamellar 
nest. Fewer cytoplasm and obvious nuclear mitosis can 
be observed[8]. Neuroendocrine markers were presented 
positive in the immunohistochemical staining of renal small 

cell carcinoma. The positive staining of SYN, NSE, CgA, 
CD56, and CD99 form an important basis for the diagnosis 
of SCNEC[7]. SYN is a more sensitive indicator. The 
positive expression profile of two or more neuroendocrine 
markers is helpful in the diagnosis and differential diagnosis 
of small cell carcinoma of the kidney. However, when 
neuroendocrine markers were negative, renal small cell 
carcinoma could not be excluded[9]. The positive expression 
of SYN, NSE, and CD99 is an important index in the 
diagnosis of renal small cell carcinoma. Recent studies 
have found that KI-67 can not only be used as an important 
indicator for the diagnosis of SCNEC but also be used to 
judge the malignant degree and prognosis of tumors[10].

SCNEC is highly malignancy and associated with 
poor therapeutic effect. At present, there is no uniform, 
standard treatment for this type of tumor. Radical 
nephrectomy is a traditional treatment, but whether post-
operative chemotherapy or radiotherapy can benefit the 
patients’ survival remains to be studied. Some reports 
show that SCNEC is more sensitive to chemotherapy 
than radiotherapy[11]. Post-operative platinum-based 
chemotherapy regimen can achieve an average survival time 
of 17.3  months among patients[12]. In this case, platinum-
based chemotherapy was still used after the surgery, but the 
survival time of patients did not prolong. This may be related 
to the presence of multiple systemic micrometastases before 
the surgery. Therefore, whether post-operative chemotherapy 
can prolong the survival time of patients is closely related to 
whether the tumor has distant metastasis. However, it has 
recently been reported that the use of sunitinib as targeted 
therapy can benefit follow-up[13]. Although SCNEC is highly 
malignant, in situ SCNEC confined to the kidney only 
undergoes radical nephrectomy, and the operative effect is 
still good and the survival time is as long as 137 months[8]. 
Therefore, early diagnosis and treatment of SCNEC is the 
key to improving the survival of patients.

SCNEC is an extremely rare form of tumor which 
has poor prognosis. Most clinicians have less clinical 
experience with this tumor type. At present, a large number 
of related cases are required to provide a stronger basis for 
clinical diagnosis and treatment of SCNEC.

4 Conclusion
At present, a large number of related cases are required to 
provide a stronger basis for clinical diagnosis and treatment 
of SCNEC.
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