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Abstract

Renal angiomyoadenomatous tumour is a rare, recently described 
neoplasm with a distinctive histological appearance. Although 
reported in the pathology literature, to our knowledge, no prior 
reports have described its imaging appearance. We describe the 
computed tomography and magnetic resonance imaging features 
of an incidentally detected renal angiomyoadenomatous tumour 
that appeared as a well-marginated, solid T2-hypointense enhanc-
ing mass, in a 50-year-old woman. It is indistinguishable from a 
variety of benign and malignant renal neoplasms.

Introduction 

Renal angiomyoadenomatous tumour is a rare neoplasm 
with a distinct histological appearance that differentiates it 
from other neoplasms of the kidney.1,2 It is typically com-
posed of a characteristic clear cell epithelial component 
admixed with a prominent smooth muscle stroma.2 There are 
other renal neoplasms that may demonstrate epithelial and 
stromal elements, including a subset of clear cell renal cell 
carcinoma (RCC),3 angiomyolipoma2 and mixed epithelial 
and stromal tumor of the kidney.4 The stromal component, 
especially in angiomyolipoma, may overlap morphologically 
with the renal angiomyoadenomatous tumour. However, a 
renal angiomyoadenomatous tumour has a distinct epithe-
lial component characterized architecturally by nests and 
tubules of epithelial cells that are embedded in a charac-
teristic stroma, and individually surrounded by a distinct 
vascular pattern and a prominent capsule.1,2 The epithelial 
cells consist of cuboidal to columnar clear cells containing 
basally located nuclei.

Renal angiomyoadenomatous tumour was originally 
reported in 2000;1 since then a single case series and case 
report have described the histological features.2,5 To the best 

of our knowledge, the imaging appearance of renal angio-
myoadenomatous tumour has not been formally described. 
The objective of this report was to present the computed 
tomography (CT) and magnetic resonance imaging (MRI) 
findings in a patient with renal angiomyoadenomatous 
tumour.

Case report

A 50-year-old woman was found to have an incidental 
renal mass on an abdominal CT scan performed for chronic 
abdominal pain at an outside institution (Fig. 1). A well-
marginated 2.9 × 2.4 × 2.3 cm mass arose from the upper 
pole of the left kidney. The mass was centrally and exophyti-
cally located and abutted renal sinus fat. No calcification 
or fat was evident. A small area of low density within it 
measuring 0.9 × 0.7 cm represented either cystic change or 
necrosis. There was no involvement of the ipsilateral renal 
vein or lymphadenopathy, nor was there distant metastases. 
No other solid lesions were seen in either kidney. After the 
administration of intravenous iodinated contrast material, 
the mass was slightly hypodense (147 HU) to renal paren-
chyma in the nephrographic phase.

On MRI, the mass appeared isointense on T1-weighted 
images and hypointense on T2-weighted images. After 
administration of intravenous gadolinium chelate, the mass 
enhanced heterogeneously by 245% and 83% in the nephro-
graphic and excretory phases, respectively. The small area of 
low density seen on the CT scan demonstrated no enhance-
ment.

The patient initially had a CT-guided percutaneous fine 
and core needle biopsy that revealed only fibromuscular 
stroma and unremarkable renal parenchyma. The smooth 
muscle marker, desmin, was immunoreactive in the stroma, 
but human melanosme B-45 (HMB45) immunostain, typi-
cally immunoreactive in angiomyolipomas, was negative. 
The possibility of a smooth muscle predominant angiomyo-
lipoma was raised, however, a RCC was also considered 
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as rare clear epithelial cells were found on the concurrent 
fine needle biopsy specimens. Subsequently, the patient 
underwent partial nephrectomy. A 5.0 cm surgical specimen 
was received which contained a 3.1 cm well-circumscribed 
mass with a white whorled surface; no hemorrhage, fat or 
necrosis was identified (Fig. 2). Morphologically the tumour 
contained branching tubules and nests of renal epithelial 
cells with clear cytoplasm. These epithelial structures were 
dispersed in an associated smooth muscle stroma that also 
formed a prominent capsule around the tumour. Epithelial 
nests, tubules and microcysts (up to 0.2 cm) were each char-
acteristically surrounded by individual small capillaries that 
were revealed by hematoxylin and eosin stain and with the 
vascular marker CD31. Normal renal structures (glomeruli 
and tubules) were entrapped by the tumour.

Discussion 

Renal angiomyoadenomatous 
tumour is a rare neoplasm of 
the kidney. Although relatively 
recently reported in the pathol-
ogy literature,1,2,6,7 to the best 
of our knowledge, its imaging 
appearance has not been for-
mally described.

Radiologically, no specif-
ic feature was identified that 
was unique to this entity. Our 
patient demonstrated a markedly 
enhancing mass that was isoin-
tense and hypointense on T1 and 
T2-weighted imaging, respective-
ly. The pronounced enhancement 
seen on imaging likely correlated 
to the distinct vascular network 
seen pathologically. We did not 
identify a capsule on CT or MRI 
despite the presence of a promi-
nent capsule on histological 
evaluation.

The imaging appearance of 
renal angiomyoadenomatous 
tumour was not specific as sev-
eral other renal neoplasms may 
have a similar appearance. The 
two most common are papillary 
RCC and angiomyolipoma with 
minimal fat. The low T2 signal 
of papillary carcinoma is well-
documented8-10 and has been 
shown to be due to papillary 
architecture with contribution 
from the presence of hemosiderin 
in some cases.8 However, papil-

lary renal cell carcinoma typically is hypovascular and does 
not enhance markedly as seen in this case.11 Renal angio-
myoadenomatous tumour is more likely to be confused with 
angiomyolipoma with minimal fat. It is also T2 hypointense 
due to its predominant smooth muscle content12 and like 
renal angiomyoadenomatous tumour, angiomyolipoma with 
minimal fat typically enhances avidly.13 Other enhancing 
masses that may demonstrate a low signal on T2-weighted 
imaging include capsular leiomyoma,14,15 metanephric ade-
noma,16 solitary fibrous tumour17 and mucinous tubular and 
spindle cell carcinoma of the kidney.18 Finally, clear cell 
RCC is typically hyperintense on T2-weighted imaging,19

but may demonstrate T2 hypointensity if it has undergone 
internal hemorrhage. Therefore, when an enhancing T2 

Fig. 1. A 50-year-old woman with renal angiomyoadenomatous tumor of left kidney. A and B, Axial (A) and coronal 
(B) CT scan during nephrographic phase demonstrates 2.9 cm intraparenchymal enhancing mass (arrows). Central 
low density likely represents cystic change (arrowhead, B). C, Coronal T2-weighted magnetic resonance image 
shows T2-hypointense intraparenchymal lesion (arrow). D and E, Coronal (D) and sagittal (E) T1-weighted sequence 
in nephrographic phase shows enhancement of the mass (arrows). Central area of non enhancement likely 
represents cystic change (arrowhead, E).
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hypointense mass is encountered, a percutaneous biopsy is 
recommended to differentiate between benign and malig-
nant pathologies.20 Obtaining a prospective diagnosis prior 
to surgery would be useful for guiding management.

Mixed epithelial and stromal tumour of the kidney is 
another neoplasm that demonstrates both epithelial and 
stromal components. Unlike renal angiomyoadenomatous 
tumour, mixed epithelial and stromal tumours often dem-
onstrate significant cyst formation as well as interspersed 
areas of solid growth and presents as a multiloculated cystic 
mass. Not surprisingly, given the contrasting gross and histo-
logic features of these two entities, the imaging appearances 
are very different. In our experience, mixed epithelial and 
stromal tumour of the kidney typically manifests as a mul-
tiseptated cystic lesion usually classified as either Bosniak 
category III or IV.21

Little is known about the epidemiology and natural history 
of this entity due to its rarity, although an association with 
clear cell tubulopapillary RCC (also referred to as clear cell 

papillary RCC) and end stage kidney disease has been raised. 
Michal and colleagues reported the pathological features of 
5 patients;2 there was male predominance (4 patients) with a 
mean age of 64.6 years (range: 49 to 93). The mean tumour 
size was slightly larger than the current case at 4.1 cm (range: 
2.3 to 8.5). At gross pathological examination all tumours 
demonstrated microcystic change without necrosis, with 1 
patient demonstrating marked cystic change. Microcysts up to 
0.2 cm in greatest dimension were noted in the current case.

Venugopal and colleagues reported a single case of renal 
angiomyoadenomatous tumour.5 No formal evaluation of 
the radiological appearances was presented; however, from 
limited images, there appeared to be some differences in 
imaging features. The mass appeared ill-defined with periph-
eral cystic elements and was hyperintense on T2-weighted 
MRI. No comment on enhancement after intravenous con-
trast material administration was made. Pathologically, simi-
lar to our case, there were no malignant features, such as 
cellular atypia, mitoses, necrosis or vascular invasion.

Fig. 2. Morphologic features of the renal angiomyoadenomatous tumor. A, Low power image of the tumour demonstrates the solid 
growth pattern and the overlying well-circumscribed capsule. Unremarkable renal parenchyma is present to the left of the dotted 
line. B and C, Epithelial structures lined by cuboidal to columnar cells with clear cytoplasm embedded in a smooth muscle stroma. 
The ratio of epithelial to stromal components varies throughout the tumour (hematoxylin and eosin stain). D, CD31 immunostain 
highlights the prominent vascular pattern that surrounds the epithelial structures (this can also be seen in B and C).
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Renal angiomyoadenomatous tumour is felt to repre-
sent a benign neoplasm, but there has been reluctance to 
characterize it definitively as such due to the few reported 
cases in the literature and the limited follow-up available. 
All cases reported by Michal and colleagues2 showed no 
atypia or mitoses on microscopic examination. Four of 
the patients were followed. One patient died of metastatic 
colonic adenocarcinoma 29 months after nephrectomy with 
no evidence of recurrence of the renal tumour. The other 
3 patients were without recurrence 8, 9 and 12 months 
post-resection, respectively. Our patient also demonstrated 
pathological features of a benign neoplasm. Clinical follow-
up 6 months after resection demonstrated no evidence of 
recurrence.

Conclusion 

Renal angiomyoadenomatous tumour appears as a well-
marginated, solid enhancing renal mass. It should be includ-
ed in the differential diagnosis of a solid renal neoplasm. 
Although it is difficult to make recommendations based on 
a single case report when encountering a small (<3 cm) 
markedly enhancing T2 hypointense mass, angiomyolipoma 
with minimal fat and renal angiomyoadenomatous tumor 
are both considered and a biopsy is indicated. The imaging 
appearances of additional patients with this type of tumour 
need to be reviewed to determine whether the appearance 
described herein is typical.
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