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Abstract

A 42-year-old woman was referred to our hospital with a chief 
complaint of asymptomatic gross hematuria. Computed tomogra-
phy revealed a 4-cm tumour in the left kidney and radical nephrec-
tomy was performed. Microscopically, the tumour was completely 
necrotic and consisted of nests of cells with abundant cytoplasm 
and large nuclei. Immunohistochemical analysis indicated com-
plete infarction of the chromophobe renal cell carcinoma. Two 
years after surgery, the patient remained recurrence-free. 

Introduction 

Spontaneous regression of cancer was first defined by 
Everson and Cole in 1959 as the partial or complete disap-
pearance of a malignant tumour without any treatment.1

Spontaneous regression of renal cell carcinoma (RCC) was 
first reported by Bumpus2 in 1928 and has occasionally 
been reported since then. Almost all reported cases concern 
the regression of metastases, and regression of the primary 
tumour is extremely rare. We report a case of spontaneous 
necrosis of a primary chromophobe RCC.

Case report 

A 42-year-old woman was referred to our hospital with a 
chief complaint of asymptomatic gross hematuria. Her medi-
cal history was unremarkable, and she was not under any 
oral medication. Physical examination did not reveal any 
abnormal findings. Serum laboratory data indicated slight 
anemia (hemoglobin level 9.2 g/dL). Computed tomography 
(CT) revealed a hypovascular mass in the left kidney, mea-
suring 4 cm in diameter (Fig. 1). 

RCC (cT1aN0M0) was diagnosed, and radical nephrec-
tomy was performed. The excised tumour was an encapsu-
lated dark-reddish mass (Fig. 2). 

Microscopically, the tumour was completely necrotic. 
It consisted of nests of cells with abundant cytoplasm and 
large nuclei. For the most part, the tumour structure was 
intact (Fig. 3, part A). Immunohistochemically, the tumour 
cells stained positive for cytokeratin (AE1/AE3), cytokeratin 
7, and c-kit (weak staining) and negative for vimentin and 
CD10 (Fig. 3, part B). 

On the basis of these findings, the tumour was diagnosed 
as a completely infarcted chromophobe RCC. Two years 
after surgery, the patient was recurrence-free.

Discussion 

Spontaneous regression of metastases of RCC is occasionally 
reported. Most cases of spontaneous regression are associ-
ated with kidney resection.3,4 Even if rare, this procedure is 
supposed to induce the spontaneous regression of metastases 
due to immune mechanism and elimination of substances 
secreted by neoplasm.

However, spontaneous regression of primary RCC is 
extremely rare, and only 4 cases have been reported to 
date.5-8 However, in these studies, spontaneous regression 
was diagnosed on the basis of CT and magnetic reso-
nance imaging findings, and regression was not confirmed 
histologically. In the present case, histologic examina-
tion showed that the tumour cells in the resected speci-
men were almost necrotic, although the tumour structure 
was intact. Furthermore, immunohistochemical analysis 
confirmed a precise diagnosis of spontaneously necrotic 
chromophobe RCC. To the best of our knowledge, this is 
the first case of spontaneous regression of primary RCC 
diagnosed on the basis of histological examination of the 
resected tumour.
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The mechanism of spontaneous regression is unclear. 
Researchers have proposed the involvement of humoral, 
immunological, vascular, and other factors,7,8 but these 
hypotheses remain undemonstrated. Spontaneous regression 
of other types of neoplasms (e.g., hepatocellular carcinoma) 
has been reported.9,10 There are 2 possible mechanisms to 
explain this phenomenon: tumour hypoxia and systemic 
inflammatory activation.10

Adequate blood supply is essential for tumour growth. 
Necrosis of the tumour tissue and a compromised blood 
supply are likely factors contributing to spontaneous regres-
sion.11 Tumour hypoxia is also a likely explanation, given 
that this mechanism is exploited in treatment modalities, 
such as transarterial embolization and antiangiogenic 
therapy (i.e., vascular endothelial growth factor inhibitors). 
However, if hypoxia progresses gradually, tumour cells are 
likely to produce angiogenic factors in response to envi-
ronmental cues; therefore, tumour necrosis is most likely 
induced by acute hypoxia.12

Several reports have documented elevated cytokine lev-
els in cases of spontaneous tumour regression, suggesting 
the involvement of a systemic inflammatory response.10

Induction of cytokines, such as interferon, interleukin (IL)-
2, IL-6, and IL-12, can play an important role in cancer cell 
regression, supported by the fact that immunotherapy is a 
standard treatment for RCC.

Conclusion 

In the current case, no viable cells were observed and the 
histological findings were similar to those seen after trans-
catheter arterial embolization. Accordingly, we speculate 

that the acute hypoxia theory could explain tumour necrosis 
in this case. However, given the limited number of reported 
cases, the exact regression process remains uncertain, and 
future studies may help elucidate the underlying mechanism.

Matsuzaki et al.

Fig. 1. Computed tomography scan showing a hypovascular mass in the left 
kidney, measuring 4 cm in diameter.

Fig. 2. The excised tumour as an encapsulated dark-reddish mass.

Fig. 3. A: Hematoxilin-eosin (H&E) staining of the tumour tissue (×20). B: H&E 
staining (×100) and cytokeratin 7 staining (lower right) of the tumour tissue. The 
tumour was completely necrotic. Tumour cells with abundant cytoplasm and 
large nuclei formed nests. Tumour structure was intact. 
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