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Metanephric adenoma of the right kidney: 
a challenging diagnosis in a 49-year-old 
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ABSTRACT

Background: Metanephric adenoma of the kidney is a rare, usually solitary, and benign tumor of the kidney, predominately 
affecting female patients in the fifth or sixth decade of life. It is considered by some specialists to be the hyperdifferentiated 
benign end of the Wilm’s tumor spectrum. 

Case Presentation: The case was a 49-year-old woman with abdominal pain, a palpable mass in the right abdomen, and mild 
hematuria, without any other symptoms or laboratory findings. An ultrasonography and computed tomography revealed a tumor 
in the upper pole of the right kidney with a  diameter of 5.3 cm. There was no infiltration of the neighboring structures and 
tissues. The differential diagnosis included papillary renal cell carcinoma, adult Wilm’s tumor, and metanephric adenoma. A partial 
nephrectomy was followed. The histological examination of the tumor revealed relatively small unvarying basophilic epithelial 
cells with scant cytoplasm, uniform nuclei, and some areas with nuclear grooves, delicate chromatin, and indistinct nucleoli in a 
loose non-cellular stroma and developed in a tightly packed alveolar, tubular, and rarely papillary pattern. The mitotic rate was 
extremely low. Tumor cells were positive for paired box gene 8, cluster differentiation 57, and Wilm’s tumor 1 and negative for 
racemase, cytokeratin 7, and EMA. The cell proliferation rate Ki-67 was extremely low, and there was diffuse, strong cytoplasmic 
positivity for BRAF V600E staining. Based on morphology and immunohistochemistry, the diagnosis of metanephric adenoma was 
made. 

Conclusion: Although metanephric adenomas may be difficult to diagnose clinically, the histological examination and the 
immunohistochemistry assay, including BRAF V600 staining, can make a safe diagnosis, avoiding the administration of incorrect 
treatment. 
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Background
Metanephric adenoma of the kidney is an infrequent 
benign tumor of the kidney, composed of small primitive 
cells resembling early metanephric tubular differentiation, 
considered by some to be the hyperdifferentiated benign 
end of the Wilms tumor spectrum. The median age of 
the patients at the presentation is approximately 41 years 
(ranging from 11 months to 83 years), predominately 
affecting females (male to female ratio 1:2) [1, 2]. More 
than 50% of these tumors are discovered during the inves-
tigation of other diseases although patients may present 
abdominal or flank pain, palpable mass, hematuria, and 
paraneoplastic symptoms such as hypercalcemia and 
polycythemia [3]. The majority of metanephric adenomas 
are 3–6 cm in diameter although larger tumors (up to 20 
cm) have been reported. They are usually unencapsulated, 
and in several instances, they present cystic features and/
or calcifications.

Histologically, metanephric adenomas generally 
resemble the solid variant of papillary renal cell carcinoma 

and adult Wilm’s tumor [4], a fact that may lead to incor-
rect diagnosis and insufficient treatment. Metastases and 
lymph node infiltration have not been reported in tum-
ors with classic morphology and immunohistochemical 
profile.

Case Presentation
A 49-year-old woman presented with abdominal pain in 
the right side of the abdomen without any other specific 
symptoms. The physical examination revealed a palpa-
ble mass on the right central–lateral abdomen. The blood 
and biochemical tests did not exhibit abnormal results 
although the urinalysis showed a mild hematuria. An 
ultrasonography and non-contrast computed tomography 
of the abdomen revealed a heterogeneous mass located in 
the upper pole of the right kidney, 5.3 cm in maximum 
diameter. Signs suggesting hydronephrosis or infiltration 
of the ipsilateral ureter, renal pelvis, and/or the perirenal 
soft tissues were not revealed. Furthermore, the liver, 
pancreas, spleen, and large intestine were not affected. 
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Lymphadenopathy was not detected. Preoperative diagno-
sis was not definite, and the differential diagnosis included 
papillary renal cell carcinoma [5], Wilm’s tumor [6], and 
metanephric adenoma. A partial–segmental right nephrec-
tomy was performed. The surgical specimens sent for his-
tological assessment included a portion of the right kidney 
with the tumor, a portion of the perirenal and two portions 
of renal parenchyma marked as “surgical margins of right 
kidney tumor centrally and peripherally.” Fixation in 10% 
formalin was followed. Macroscopically, the tumor meas-
ured 4.5 cm × 2.8 cm × 2 cm, and on the cut surface, it was 
well delineated, tan, and lobulated, surrounded by a thin 
discontinuous capsule.  

Microscopically, the tumor was surrounded by a thin 
fibrous capsule, consisting of relatively small unvarying 
basophilic epithelial cells with scant cytoplasm, uniform 
nuclei, and in some areas, nuclear grooves, delicate chro-
matin, and indistinct nucleoli. The neoplasm was com-
posed of cells which had developed in a tightly packed 
alveolar, tubular, and rarely papillary pattern, in a loose 
non-cellular stroma (Figures 1–4) [7]. The mitotic rate 
was very low, whereas the features suggesting infiltration 
of the capsule were not revealed. Calcifications, vascular 

emboli, or vascular infiltration was not detected. The 
specimens sent separately as “surgical margins” were both 
free of tumor cells.

The immunohistochemistry assay revealed dif-
fuse positivity of the tumor cells for paired box gene 8  
(Figure 5), Wilm’s tumor 1 (WT-1) (Figure 6), and clus-
ter differentiation 57 (CD57) (Figure 7) and no staining 
for racemase (p504s) (Figure 8), cytokeratin 7 (CK7) 
(Figure 9), EMA, RCC, carbonic anhydrase-IX (CA-
IX), and CD10. The cell proliferation rate Ki-67 (Figure 
10) was extremely low (~2%). In addition, there was 
diffuse, strong cytoplasmic positivity for BRAF V600E 
(Figure 11) staining.

Based on the morphological and immunohistochemi-
cal findings, the diagnosis of metanephric adenoma was 
made. The patient has remained disease free and without 
symptoms for 1 year.

Discussion 
Metanephric adenoma is a rare, benign, mostly asymp-
tomatic, and usually solitary tumor of the kidney. It is 
reported more often in the fifth or sixth decade of life 
and affects a higher number of females than males. This 

Figure 1. Hematoxylin–eosin stain (10×).

Figure 2. Hematoxylin–eosin stain (20×).

Figure 3. Hematoxylin–eosin stain (20×).

Figure 4. Hematoxylin–eosin stain (40×).
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benign, highly cellular epithelial neoplasm of the kid-
neys is composed of small, uniform, primitive, embry-
onal-looking cells, which resemble early metanephric 
tubular differentiation, making part of the spectrum of 
neoplasms that include metanephric adenofibroma and 
metanephric stromal tumor. In this case, there was no 

clear clinical suggestion. However, the morphological 
findings, including the lack of capsular infiltration, the 
absence of vascular invasion, and the very low mitotic 
rate, as well as the results of immunohistochemistry 
(strong diffuse staining for CD57 and WT-1), lead us to 
the diagnosis of metanephric adenoma, given that a strong 

Figure 5. Strong and diffuse positivity for PAX-8. 

Figure 6. Strong and diffuse positivity for WT-1.

Figure 7. Strong and diffuse positivity for CD57. 

Figure 8. Negativity for p504s (10×).

Figure 10. Low cell proliferation rate Ki-67 (10×).

Figure 9. Negativity for CK7 (10×).
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Figure 11. Strong cytoplasmic positivity for BRAF V600 (10×).

What is new?
Metanephric adenomas are renal tumors that may be diffi-
cult to be recognized clinically. Histological examination of 
such tumors, including immunohistochemical assessment 
of BRAF V600 staining, may be very useful for the establish-
ment of the correct diagnosis.

diffuse positivity excluded the possibility of Wilms tumor, 
and the lack of staining for CK7, p504s, and CA-IX ruled 
out papillary renal cell carcinoma [8,9].

In addition, an immunohistochemical assay for BRAF 
V600E mutation was performed, as the somatic muta-
tion of BRAF oncogene had been recently detected 
immunohistochemically and molecularly in most of the 
metanephric adenomas [10]. Most of these BRAF alter-
ations relevant to the V600E mutation, making the VE1 
antibody a trustworthy detector of BRAF V600E muta-
tion. In this case, strong diffuse cytoplasmic positivity for 
BRAF V600 staining strongly supported the diagnosis of 
metanephric adenoma.

Conclusion
Although metanephric adenoma may be difficult to diag-
nose clinically, the histological examination, including a 
full panel of immunohistochemistry tests, could lead to 
a safe diagnosis and the avoidance of misdiagnosis and 
consequently incorrect treatment [11].

List of Abbreviations 
CD10 Cluster differentiation 10
EMA Epithelial membrane antigen
RCC Renal cell carcinoma antigen
CA-IX Carbonic Anhydrase-IX
CD57 Cluster differentiation 57
CK7 Cytokeratin 7
p504s Racemase
WT-1 Wilm’s tumor 1
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Summary of the case

1 Patient (gender, age) A 49-year-old female

2 Final diagnosis Metanephric adenoma

3 Symptoms Palpable mass of the right abdomen, mild hematuria

4 Medications -

5 Clinical procedure Partial nephrectomy, histopathological examination

6 Specialty Pathology


