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Case Report
Imaging manifestations of metanephric adenoma:  
a report of 2 cases and a literature review
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Abstract: Our objective is to summarize the characteristic imaging manifestations of metanephric adenoma (MA) 
and to improve the diagnosis of MA. The imaging and clinical data of two cases with pathologically confirmed MA 
in our hospital were analyzed, retrospectively. The literature reports and characteristic imaging manifestations of 
the disease were discussed. MA is typically unilateral and accompanied by polycythemia. We found that the main 
body of the tumor is outside the kidney outline. The tumor is round with smooth edges. CT scans show an equal or 
low density, and the internal density can be uniform or uneven. Some cases are accompanied by calcification and 
cystic degeneration. Enhanced-CT scanning shows a mild to moderate progressive enhancement. MA presents as a 
hypoechoic mass on ultrasound examination. Color Doppler flow imaging (CDFI) shows a minimal blood flow echo. 
So we can see the imaging manifestations of MA show specific characteristics. When the main body of the tumor is 
located outside the outline of the kidney, the mass shows a mild to moderate progressive enhancement or a delayed 
enhancement after contrast-enhanced scanning. When a renal tumor with polycythemia is encountered, MA should 
be suspected. 
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Introduction

Metanephric adenoma (MA) is a rare primary 
benign epithelial tumor of the kidney, most 
often removed surgically. If MA is suspected 
prior to surgery, the patients can retain the 
nephron through a partial nephrectomy [1, 2] 
maximizing their quality of life post-surgery. 
However, preoperatively, it is often difficult to 
distinguish MA from other malignant renal cell 
carcinomas (RCC) such as chromophobe cell 
carcinoma due to similarities in their clinical 
presentations [3]. Thus, we suggest a renal 
tumor biopsy and minimal surgery. In this study, 
we report two cases of MA that were diagnosed 
preoperatively as RCC and compare our find-
ings with those of the previous medical litera-
ture to improve the preoperative diagnosis and 
provide a basis for clinical treatment. 

Case report

Case 1

A 59-year-old female was admitted to our hos-
pital for a physical examination. A right kidney 

mass was identified through abdominal ultra-
sound. A color Doppler ultrasonography exami-
nation showed that the hypoechoic mass was 
present in the inferior parenchyma of the right 
kidney (Figure 1). The maximum cross-section 
was ~4.7 cm × 3.7 cm. CDFI showed no obvious 
blood flow echo (Figure 2). CT showed a low-
density mass in the inferior pole of the right  
kidney (Figure 3). An enhanced-contrast CT 
showed a slight progressive enhancement of 
the tumor which was located outside the out-
line of the kidney (Figure 4A-E) (Table 1). The 
patient was diagnosed with renal cell carcino-
ma by ultrasound and CT, presurgery. A laparo-
scopic radical right nephrectomy was per-
formed (Table 1). Postoperatively, a gray-yellow 
and gray-white nodule of ~6 cm × 4 cm × 3 cm 
was found in the middle and lower pole of the 
kidney, with a complete surface capsule, a hard 
quality, and a partial invasion into the renal 
parenchyma. Immunohistochemistry: CD57 (+), 
Vim (+), WT-1 (-), EMA (-), P504S (-), CK7 (-), 
CD117 (-), CD10 (-) (Table 1). Combined with the 
morphological characteristics and immunohis-
tochemical data, the lesions were consistent 
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Figure 1. Ultrasound showing a hypoechoic mass in the right kidney (blue 
arrows).

Figure 2. CDFI showing no obvious blood flow (blue arrows).

for MA (Figure 5). The diagno-
sis of MA was then establi- 
shed. The patient recovered 
well after the surgery and was 
treated with anti-inflammatory 
therapy for one week after dis-
charge. At present, the patient 
is on follow-up for 3 years with 
no obvious signs of recurren- 
ce. 

Case 2

A 44-year-old female was 
admitted to our hospital for a 
painless gross hematuria for 3 
days. The patient presented 
with a painless macroscopic 
hematuria of bright red color 
and hematuria 3 days earlier, 
with no obvious inducement. 
The urine became clear after 
drinking a large volume of 
water. The next day, the patient 
felt significant lower back pain 
which did not improve with 
rest. The patient was admitted 
to our local hospital for treat-
ment. A full abdominal CT plain 
scanning showed a right kid-
ney occupied space. The pa- 
tient had a history of hyperten-
sion for 3 years, which was 
controlled by oral amlodipine 
benzenesulfonate. The other 
signs and laboratory examina-
tions were normal. A color Do- 
ppler ultrasonography exami- 

nation showed a slight hyperechoic mass in the 
inferior parenchyma of the right kidney of 
approximately 5.9 cm × 5.7 cm, with an uneven 
internal echo (Table 1). CDFI showed significant 
blood flow (Figure 6). CT plain scanning showed 
an irregular high and low density mass under 
the right kidney (Figure 7). The main body of the 
tumor was located outside the outline of the 
kidney. A contrast-enhanced scanning showed 
an obvious uneven enhancement and a de- 
creased degree of enhancement in the excre-
tory phase (Figure 8A-C) (Table 1). The patient 
was diagnosed with renal cell carcinoma by 

Figure 3. CT showing a low-density 
mass in the inferior pole of the 
right kidney (blue arrows).
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formed clinically (Table 1). Postoperative gross 
specimens showed a tumor with a cross-sec-
tional size of ~ 6.5 cm × 6.0 cm in the inferior 
pole. Immunohistochemistry: CK (weak +), 
CD57 (focal +), CD10 (-), Vim (-), WT-1 (-), CD117 
(-), CK7 (-) (Table 1). The histological features of 
the tumor were characteristic for MA (Figure 9). 
The diagnosis of MA was established. The 
patient was treated with anti-inflammatory 
therapy for one week after discharge. At pres-
ent, the patient is on follow-up for 7 years with 
no obvious signs of recurrence.

Discussion

MA was first reported by Bove et al. in 1979 as 
a rare primary benign tumor of the kidney that 
currently accounts for 0.2% of adult renal neo-
plasms [4, 5]. MA may be considered a benign 
counterpart of Wilm’s tumor. It was first named 

Table 1. Characteristics of the Case 1 and Case 2 patients
Case 1 Case 2

Density Even Uneven
Outline Outside the outline of the kidney Outside the outline of the kidney
Enhancement Mild to moderate delayed enhancement Obvious delayed enhancement 
EPO - -
CD57 + +
WT-1 - -
Operation type Laparoscope radical nephrectomy Laparoscope radical nephrectomy

Figure 5. Glandular ducts consisting of small and 
uniform embryonic-like cells with more interstitial 
components (H&E × 10).

Figure 4. The enhanced CT scan 
shows a gradual and slight en-
hancement of the mass, and MPR 
showing that the outline of the mass 
is outside the renal parenchyma. A. 
Slight enhancement in the arterial 
phase (blue arrows). B, C. Gradual 
and slow enhancement in the ve-
nous and excretory phases (blue 
arrows). D, E. MPR showing that the 
outline of the mass is outside the re-
nal parenchyma (blue arrows). MPR, 
multi-planar reconstruction.

ultrasound and CT, before the surgery. A laparo-
scope radical right nephrectomy was per-
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by Brisigotti et al. [6] in 1992 in studies of renal 
tumors in children. The major histological fea-
tures of MA are the presence of epithelial cells 
of residual tissue during the embryonic devel-
opment of the kidney [7]. These epithelial cells 
frequently show positive immunoreactivity 
against CD57 and WT-1 antibodies [8]. In these 
two cases, the tumor cells were positive for 
CD57 and negative for WT-1. At present, the 
precise etiology of most cases of MA is still 
unknown. MA can occur at any age but is most 
common in middle-aged women. Most patien- 
ts show no obvious symptoms or signs, with 

equal or slightly higher density in CT plain scan-
ning may be related to intra-tumor bleeding and 
calcification [11]. In 2017, Bidaut et al. reported 
a case of a 7-month-old renal tumor in a child, 
which was misdiagnosed as nephroblastoma 
before the surgery. However, it was pathologi-
cally confirmed to be MA, post-surgery [12]. 
This reminds us to pay attention to the fact that 
not all necrotic and hemorrhagic renal tumors 
are malignant in children. Thus, we suggest 
confirming the complexity of the pathophysio-
logical manifestations of MA. In this report, one 
case was hypoechoic, and the corresponding 
CT plain scanning showed an equal density. The 
other case was hyperechoic, and the corre-
sponding CT plain scanning density was mixed 
and scattered, with a patchy high density, con-
sistent with the medical literature. Color Do- 
ppler ultrasonography often shows a lack of 
blood supply [13, 14]. The enhanced-CT showed 
a mild to moderate gradual enhancement or a 
delayed enhancement, in which delayed en- 
hancement was a more specific sign for MA 
[15]. This may be related to the proliferation of 
fibrous tissue and scar formation in the tumor. 
In this study, no significant blood flow echo was 
observed in one CDFI case, but the CT showed 
mild to moderate enhancement, the degree of 
which did not fade in the delayed phase. These 
findings are consistent with previous studies. 
However, the blood flow echo was rich in CDFI 
in the other case, and enhanced CT scanning 

Figure 6. Ultrasonography showing a slightly hyperechoic mass in the right 
kidney with abundant blood flow (blue arrows).

Figure 7. CT plain scanning showing an irregular high 
and low density mass under the right kidney (blue 
arrows).

restricted cases showing lower 
back pain or microscopic he- 
maturia. In this report, one 
case had no obvious symp-
toms, and the other had lower 
back pain and gross hematu-
ria. Approximately 10 to 12% of 
patients have associated poly-
cythemia [9] because post-
renal adenoma cells produce 
glycoprotein hormones such 
as erythropoietin [10]. Neither 
of our cases was accompanied 
by polycythemia, suggesting a 
low incidence of this manife- 
station. 

Bastide et al. in 2009 reported 
that MA has a variety of ultra-
sonic manifestations that can 
be a high, equal, and low ec- 
ho, with no specificity [9]. The 
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showed an obvious uneven enhancement, 
which was inconsistent with the general char-
acteristics reported in the literature, indicating 
that the enhancement of MA is diverse. This 
patient was accompanied by gross hematuria, 
suggesting that the enhancement is related to 
the large tumor size and increased neovascu-
larization. However, the delayed phase enhan- 
cement of this case was also clear, which is in 
accordance with the characteristically delayed 
enhancement characteristics of MA. This could 
represent a distinguishing factor of renal clear 
cell carcinoma. In addition, through a review of 
the literature, the vast majority of MA present 
with exogenous growth, that is, the main body 
of the tumor is generally outside the outline of 
the kidney, even when the tumor is small, and 
this characteristic was also roughly consistent. 
As far as we know, this point has not been men-
tioned in the previous medical literature. This 

differed from eosinophilic adenoma, renal chro-
mophobe cell carcinoma, and other renal blood 
supply tumors, which can be used as auxiliary 
identification points. The vast majority of schol-
ars consider MA to be a benign tumor, which is 
frequently treated by nephron-sparing surgery 
and radical nephrectomy. In the case of a clear 
diagnosis presurgery, most researchers sug-
gest that nephron-sparing surgery should be 
adopted. But in clinical work, MA is often diag-
nosed as the pathological result post-surgery, 
which is difficult to distinguish from a malignant 
tumor before the operation, hence radical 
nephrectomy is often performed, causing an 
unnecessary loss. Therefore, it is suggested 
that when there is no obvious invasion of the 
collecting system in the preoperative evalua-
tion, we should be cautious about choosing a 
radical nephrectomy. Finally, it should be noted 
that although it is considered that the biology of 
MA is benign, cases complicated with nephro-
blastoma, papillary carcinoma, or lymph node 
metastasis have also been reported [16-18], 
suggesting that regular follow-ups should be 
performed after surgery to monitor possible 
recurrence. 

In summary, MA is a rare and relatively benign 
tumor, so it is necessary to understand its typi-
cal pathological and imaging manifestations. 
Patients with exogenous growths, mild to mod-
erate progressive enhancements, or delayed 
enhancement combined with clinical polycythe-
mia should be highly suspected for MA.

Disclosure of conflict of interest

None.

Figure 8. Enhanced scanning showed an obvious uneven enhancement and a decreased degree of enhancement in 
the excretory phase, and the main body of the tumor was located outside the kidney outline. A, B. Obvious uneven 
enhancement in arterial and venous phase (blue arrows). C. Decreased degree of enhancement in the excretory 
phase (blue arrows). A-C. The main body of the tumor was located outside the kidney outline.

Figure 9. Glandular ducts consisting of small and 
uniform embryonic-like cells with less interstitial 
components (H&E × 100).
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