
We introduce a case of 59-year-old 
female with a nonspecific abdominal 
pain and palpable mass in the central 
abdomen on the left side. A well cir-
cumscribed, large tumour of the left 
kidney compressing abdominal struc-
tures such as aorta, main inferior vain 
and descending large bowel was visu-
alised by radiological studies. There 
was no haematuria, and both kidneys 
were found to be secreting urine. To-
tal left transperitoneal nephrectomy 
was performed. Microscopic examina-
tion revealed tightly packed, uniform, 
small epithelial tumour cells forming 
small acini and tubules. There was no 
infiltrative growth pattern. Vascular 
invasion, pleomorphism or anaplasia 
and mitotic activity were absent. Af-
ter a microscopic and immunohisto-
chemical examination, metanephric 
adenoma (MA) was diagnosed. Me-
tanephric adenoma is a rare benign 
renal tumour. Only 0.2% of adult renal 
epithelial neoplasms are diagnosed as 
MAs. The case description is accompa-
nied by a literature review in which we 
characterise this entity (its aetiology, 
symptoms, macro- and microscopic 
features). Differential diagnosis and 
therapeutic approach are also dis-
cussed.
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Introduction

Metanephric adenoma (MA) – also called embryonal adenoma, nephro-
genic nephroma or renal epithelial tumour – is a rare benign renal tumour 
[1, 2]. Only 0.2% of adult renal epithelial neoplasms are diagnosed as MAs 
[3]. Since 1979 about 130 cases of this adenoma have been reported [4]. The 
tumour occurs usually in the 6th and 7th decade of life, and it is seen predom-
inantly in females – 2 : 1 F : M ratio [5]. Metanephric adenoma very rarely 
occurs in children (the youngest described patient was only 15 months old) 
[4, 6]. About 50% of tumours are incidental findings. The remaining 50% 
present such symptoms as abdominal or flank pain, haematuria, palpable 
mass, hypertension and paraneoplasmatic symptoms – polycythemia and 
hypercalcemia [1, 7, 8].

Case report

A 59-year-old female suffering from nonspecific abdominal pain was ad-
mitted to a primary health care physician. Physical examination revealed 
palpable mass on the left central abdomen, and therefore primary ultra-
sound (US) study was performed. US examination included the following 
findings: “An evident heterogenous change – 13 cm × 18 cm in dimension 
– present in the place of palpable mass in the central abdomen on the left 
side. The change was with visible, probably kidney-derived, blood flow”. Clin-
ical diagnosis was tumour of the left kidney with concomitant abdominal 
pain without hematuria. Computer tomography (CT) of the abdomen re-
vealed: “Tumour of the lower pole of the left kidney, 8 cm × 10 cm × 18 cm in 
dimension, saturating heterogeneously on enhanced CT (attenuated areas 
could be infarct areas). The tumour shifts abdominal organs, i. e. aorta and 
main inferior vain. The descending large bowel was heavily bruised between 
the tumour and abdominal wall. No extrarenal tissue infiltration was found. 
No enlargement of abdominal and pelvic lymph nodes and venal thrombi 
was found. Both kidneys were found to be secreting urine”. The patient was 
admitted to the Department of Urology and Urologic Oncology. A second US 
study revealed: “The hole left kidney remodelled by solid change, probably 
neoplastic in nature. The tumour dimensions are 181 mm × 84 mm × 121 
mm. The tumour adheres to abdominal aorta and vertebra, and constricts 
the iliolumbar muscle” (Fig. 1). Total transperitoneal left nephrectomy was 
performed.

The excised kidney with the tumour was fixed in 10% buffered formalin 
and sent to the Department of Pathology. Macroscopically, the tumour was 
found to be well circumscribed, solid, firm, light tan, 15 cm in diameter and 
compressing the kidney’s parenchyma (Fig. 2). Representative samples were 
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taken and paraffin-embedded. After routine processing, 
4-µm-thick sections were stained with haematoxylin-eo-
sin and viewed under a light microscope.

Microscopically, the tumour was well separated from 
the kidney’s parenchyma. There were tightly packed, uni-
form, small epithelial cells forming small acini and tubules. 
The cells had a scanty, clear cytoplasm. Nuclei were slight-
ly bigger than lymphocytes, irregularly rounded/ovoid 
with delicate chromatin (Fig. 3). There was no infiltrative 
growth pattern, vascular invasion, pleomorphism or ana-
plasia, and mitotic activity was absent.

A representative section was stained immunohisto-
chemically with high quality antibodies against cytokera-
tin 7 (CK7) (DAKO), vimentin (DAKO), and Ki 67 (DAKO). The 
immunohistochemistry stains were viewed under a light 
microscope. There was no expression of CK7 or vimentin in 
tumour cells. Ki67 index was approximately 1%.

According to microscopic and immunohistochemical 
manifestation of the entity, metanephric adenoma was 
diagnosed.

Discussion

Like oncocytoma and papillary adenoma, MA is a benign 
renal epithelial tumour. The same as (occurring mainly in 
children) Wilms’ tumour (WT), MA develops from postna-
tal remnants of the metanephric blastema [6]. Therefore, 
MA have been considered by some authors to be a benign 
counterpart of WT in adults.

Radiological studies of a few MA cases have brought 
variable results. On US (ultrasound scan) the tumour can 
be iso-, hypo- or hyperechoic (compared to the adjacent 
renal tissue). The tumour is considered to be rather hypo-
vascular, so colour Doppler US usually shows no vascular 
flow. On unenhanced CT the tumour has higher saturation 
than the adjacent kidney, but on enhanced CT it is usually 
of lower attenuation. Both T1- and T2-weighted MRI show 
a lower signal intensity in the tumour than in adjacent re-
nal parenchyma [1, 4].

Some authors suggest a preoperative diagnostic biopsy 
of the tumour, but cytology diagnosis using fine needle as-
piration can be extremely difficult and immunohistochem-
ical analysis on cell block sections could be required [1, 4].

Macroscopically, most MAs are well circumscribed (but 
not encapsulated), round, solid, firm and have a light tan/
white surface [1, 3]. Occasionally, some tumours can be 
cystic. Larger tumours may be hemorrhagic and softer 
[1, 5, 7]. Multifocality is uncommon. Most adenomas are 
30–60 mm in diameter, but the range of size is wide. The 
largest recorded tumour measured 20 cm × 19 cm × 15 cm 
[7, 8].

Microscopically MA is a highly cellular tumour, com-
posed of small uniform epithelial cells arranged in very 
small acini and tubules separated by acellular, oedema-
tous or hyalinised stroma. Cells have a scanty, clear or pink 

Fig. 1. Abdominal US study: Left kidney remodelled by solid hy-
poechoic tumour 181 mm × 84 mm × 121 mm in dimension

Fig. 2. Macroscopically: Well circumscribed, solid, firm, light tan tu-
mour 15 cm in diameter compressing the kidney’s parenchyma

Fig. 3. Microscopic slide, HE, magnification 10×. Tightly packed, uni-
form, small epithelial cells forming small acini and tubules. Tumour 
cells with scanty, clear cytoplasm and irregularly rounded/ovoid nu-
clei with delicate chromatin. Vascular invasion, pleomorphism, ana-
plasia and mitotic activity are absent
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cytoplasm. Nuclei are slightly bigger than lymphocytes, ir-
regularly rounded/ovoid with delicate chromatin. Glomer-
uloid bodies composed of lobulated papillary projections 
are common [4, 8]. No, or just a few, blood vessels can be 
seen. About 20% of tumours have psammoma bodies/dys-
trophic calcifications within hyalinised stroma [4, 5]. Me-
tanephric adenoma never presents an infiltrative growth 
pattern, vascular invasion, pleomorphism or anaplasia and 
has virtually no or extremely low mitotic activity [2].

These features are helpful in differential diagnosis be-
tween MA and epithelial variant of Wilms’ tumour, without 
anaplasia. Our adenoma shares microscopic features not 
only with WT, but also with the solid variant of papillary re-
nal cell carcinoma type I (PRCC). Some fluorescence in situ 
hybridisation (FISH) and classic genetic studies suggest-
ed a genetic relationship between MA and PRCC through 
sharing trisomies of the 7th and 17th chromosome and loss 
of a Y chromosome in these entities. Other studies have 
found normal, or variants of normal karyotypes in MA. 
Nowadays, most investigators assume that these tumours 
are not genetically related [3, 9, 10]. Consequently, the re-
lationship between MA, WT and PRCC is a still a matter of 
controversy. Appropriate differentiation of MA from these 
two entities is crucial because an adjuvant therapy is con-
sidered after surgical resection of WT and PRCC. Less com-
monly, the differential diagnosis of our adenoma includes 
metastatic lung carcinoma, metastatic papillary thyroid 
carcinoma and metastatic poorly differentiated (insular) 
thyroid carcinoma [2, 5].

The immunohistochemical panel shown in Table 1 can 
be useful in the differentiation of PRCC and WT from MA 
(Table 1). Metanephric adenoma may also show positivi-
ty for vimentin, S-100 protein, EMA, lyzozyme and α-1-
antitrypsin [1].

Most reports describe total nephrectomy as a golden 
standard treatment for MA. Many authors believe that 
partial nephrectomy should be seen as an option because 
it is a procedure with better renal function preservation. 
Furthermore, in 2004 a laparoscopic total nephrectomy 
was performed for MA treatment in 31-year-old female, 
and in 2007 a laparoscopic partial nephrectomy was made 
for MA treatment in a 47-year-old male [1].

In conclusion, although MA is a rare kidney tumour, the 
possibility of its occurrence should not be forgotten. The 
radiological findings are variable, but the tumour is usual-
ly solid, well-circumscribed and hypovascular. Metanephric 
adenoma is usually asymptomatic or causes abdominal 
pain and concerns middle-aged women. Combining these 

features could prompt a partial nephrectomy instead of 
total nephrectomy.

The authors declare no conflict of interest.
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Table 1. Immunohistochemical markers helpful in differential diagnosis of metanephric adenoma

CK7 WT1 CD57 AMACR

MA neg./focally posit. posit./neg. diffuse posit. neg./posit.

PRCC diffuse posit. neg. neg. posit.

WT neg. posit. neg. neg.

MA – metanephric adenoma; PRCC – papillary renal cell carcinoma; WT – Wilms’ tumour; CK7 – cytokeratin 7; WT1 – Wilms’ tumour antigen 1; CD57 – cluster of 
differentiation antigen 57; AMACR – Alpha-methylacyl-CoA racemase protein


