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Abstract: Metanephric adenoma (MA) is an extremely rare, benign neoplasm of the kidney. Ultrasound and

computed tomography (CT) features of a case of MA in a 49-year-old woman were presented in this paper to

enrich imaging manifestations of this rare entity. At plane CT, a solid mass with calcification spots was noted.

After iv contrast agency, the mass showed slight irregular peripheral enhancement in the corticomedullary

phase, which was obviously lower than surrounding renal cortex. Slowly filling-in was noticed in the

nephrographic phase with irregular necrosis.
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Introduction

Metanephric adenoma (MA) is a rare neoplasm, accounting
for 0.2% of adult renal epithelial neoplasms (1). MA can
present at any age, ranging from 15 months to 83 years,
and the majority of cases occurs in patients in fifth and sixth
decades and are seen preponderantly in females by a 2:1 ratio
(2,3). Only a few case reports deal with MA in the literatures
and imaging manifestations has not been well documented.
Here, we presented a case of MA to describe its ultrasound
and computed tomography (CT) findings. Pathological
appearances were correlated and literatures were reviewed.

Case report

A 49-year-old woman visited our hospital due to an
intermittently vague pain in left flank for a duration of
3 weeks. Her physical examination and laboratory tests were
unremarkable. A protruding hypoechoic mass measured
80 mm x 55 mm was detected in the superior pole of her left
kidney by ultrasound (Figure 1A4). No capsule was detected,
and the inner echo was heterogeneous. The renal sinus
was pushed to the other side of the mass while no tumor
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thrombus had been found in the renal veins and inferior
vena. Color Doppler flow imaging showed that there were
a little blood flow signal in the surrounding and the inner
of the mass (Figure 1B). Dynamic contrast-enhanced CT
examination was performed with unenhanced scanning,
the corticomedullary phase and the nephrographic phase.
In unenhanced scanning, the mass was well-demarcated
with a few small calcification spots and protruded out of
renal outline (Figure 1C). It was of iso-attenuation to renal
parenchyma. After the injection of contrast materials,
peripheral mild nodular enhancement occurred in the
corticomedullary phase (Figure 1D). Enhancement degree
of the peripheral enhanced nodular was lower than that of
renal cortex, but slight higher than medullar with CT value
of 96, 180 and 80 HU, respectively. Centripetal and more
pronounced enhancement with an irregular unenhanced area
was noticed in the nephrographic phase, but enhancement
of the mass was lower than that of renal cortex and medullar
with CT value of 103, 166 and 232 HU, respectively
(Figure 1E). Although the classical renal cell carcinoma
was excluded, other malignant entities, such as papillary
renal cell carcinoma and sarcoma, were still suspected. The
patient received a laparoscopic total nephrectomy. At gross
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Figure 1 Ultrasound and CT findings of a metanephral adenoma in a 49-year-old woman. Pathological images. (A) Longitudinal scan shows
a hypoechoic mass in the superior pole of the left kidney with a clear margin and protruding out of the kidney outline (arrow and cross
marks); (B) color Doppler flow imaging in longitudinal scan shows a little blood flow signal in the surrounding and the inner of the mass;
(C) unenhanced transverse CT image shows a well-demarcated mass in the superior pole of the left kidney (long arrow) and small spot-like
calcification (short arrow) in the mass; (D) transverse CT image in the corticomedullary phase shows slight peripheral enhancement (arrows)
of the mass; (E) transverse CT image in the nepherography phase shows the peripheral enhancement increasing in degree and areas with
irregular necrosis (star) and well-defined margin (arrows); (F) the cut-surface of the mass (arrows) is in a mixture color of yellowish-grey
and tan pink with a well-circumscribed border (short arrows) and irregular necrosis (stars); (G) photomicrograph of histological specimen
(hematoxylin-eosin stain, original magnification x100) shows epithelial cells of the tumor with small, uniform, round nuclei and scant

cytoplasm. No karyokinesis was observed.

pathological examination, the mass was in oval shape and Microscopy revealed small, tightly packed acini and tubules
showed a well-defined pushing border with no capsule. in organized arrays (Figure 1G). The tumor cells were small
The cut-surface was shown as a mixture color of yellowish- and uniform with round nuclei and scant cytoplasm. No
grey and tan pink (Figure 1F). Multiple foci of hemorrhage, karyokinesis was observed. A final diagnosis of MA was made
one focus of necrosis and calcification were also noted. pathologically.
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Discussion

MA is often found incidentally without any related clinical
manifestations or with several unspecific presentations,
such as flank pain, abdominal mass, hematuria, dysuria, or
hypertension (3). Due to its benign characteristics, partial
nephrectomy is highly recommended and some successful
cases have been reported (4-6). Therefore, it is important
to differentiate MA from other clinically aggressive
renal tumors preoperatively. But unfortunately, even at
pathological examination, MA still has some overlapping
features with papillary renal cell carcinoma (7).

In present case, the MA appeared as a well-demarcated
soft tissual mass protruding out of renal outline with
a few spot-like calcification inside it. Dynamic CT
enhancement revealed slight peripheral enhancement in
the corticomedullary phase and the enhancement became
centripetal and more pronounced with an irregular
unenhanced area in the nephrographic phase. The
enhancement degree was lower than renal cortex in both
the corticomedullary and nephrographic phases. Well-
defined margin, calcification and irregular necrosis area
were also noted at gross pathological examination. Other
characteristical CT finding of this case is its heterogenous
enhancement, which is consistenced with of irregular
necrosis at gross specimen. Masuda ez 4/. reported a case of
MA as a hypovascular renal mass that showed gradual and
prolonged enhancement on multiphase enhanced CT (8),
but the peripheral to centripetal and more pronounced
enhancement was not mentioned by them. Zhu and
colleagues reported CT findings of eight cases of MAs
recently (9). Unlike the present case, all their cases were
poorly-defined and seven of eight were centered in the renal
medulla. In a study of Mantoan Padilha and colleagues,
which included 21 MAs, all the MAs were well demarcated
at pathological examinations (7). Other characteristics
of MAs were hypovascular in relation to adjacent renal
parenchyma. In present case, we also found that the
enhancement of the solid components was lower than that
of the renal cortex in both the corticomedullary and the
nepherographic phases. Another feature seen in this case
was peripheral enhancement with centripetal filling-in.

For renal cell carcinoma (RCC) is the most common renal
renal tumor and needs total nephrectomy at most situations,
it is necessary to include RCC in differential diagnosis when
a solid mass without visible fat is confronted in the kidney at
cross-section imaging. Clear cell RCC often shows marked
and heterogeneous enhancement at the corticomedullary
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phase and decreasing at the nephrographic phase (10). These
hypervascular characteristics can be helpful to distinguish
MA from clear cell RCC, but MA is difficult to differentiate
from other hypovascular renal masses, especially solid
papillary RCC. Therefore, many patients received total
nephrectomy. Except for hypovascular, the present case also
showed a characteristic of peripheral enhancement with
centripetal filling-in. However, 74% of papillary RCC (10)
showed predominantly peripheral enhancement, neither can
this feature be used as a sign to differentiate the two entities.

In summary, we presented the CT features of a case of
MA with pathological correlated. It manifested as a well-
circumscribed, heterogenerous renal mass protruding
out of renal outline. The dynamic enhancement pattern
was of progressive and centripetal enhancement, and
hypovascular related to renal parenchyma. Although it
could be differentiated from conventional RCC, it is
difficult to be distinguished from other hypovascular renal
masses, especially solid papillary RCC. Familiarity with its
imaging features can help radiologists to include MA into
differential diagnostic array and to guide further evaluation
and management.

Disclosure: The authors declare no conflict of interest.
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