
fped-10-847864 April 1, 2022 Time: 15:38 # 1

ORIGINAL RESEARCH
published: 07 April 2022

doi: 10.3389/fped.2022.847864

Edited by:
Qiangsong Tong,

Huazhong University of Science
and Technology, China

Reviewed by:
Matthieu Peycelon,

Hôpital Robert-Debré, France
Ali Avanoglu,

Ege University, Turkey

*Correspondence:
Zhenli Zhao

zzl8287@163.com

Specialty section:
This article was submitted to

Pediatric Urology,
a section of the journal
Frontiers in Pediatrics

Received: 03 January 2022
Accepted: 21 February 2022

Published: 07 April 2022

Citation:
Hu S, Zhao Z, Wan Z, Bu W,

Chen S and Lu Y (2022)
Chemotherapy Combined With

Surgery in a Case With Metanephric
Adenoma. Front. Pediatr. 10:847864.

doi: 10.3389/fped.2022.847864

Chemotherapy Combined With
Surgery in a Case With Metanephric
Adenoma
Shaohua Hu1, Zhenli Zhao1* , Zhisheng Wan1, Weizhen Bu1, Songqiang Chen1 and
Yiqun Lu2

1 Department of Urology, Hainan Women and Children’s Medical Center, Haikou, China, 2 Department of Urology, Children’s
Hospital of Fudan University, Shanghai, China

Background: Metanephric adenoma is an extremely rare renal neoplasm, especially
in pediatrics. Chemotherapy combined with surgery in metanephric adenoma has not
been reported.

Methods: We describe a case of metanephric adenoma in a child less than 2 years old,
which were treated by chemotherapy combined with surgery.

Results: Nephron sparing surgery was performed after regular chemotherapy, and the
pathological result was metanephric adenoma.

Conclusion: Pediatric metanephric adenoma is extremely rare; the clinical
manifestations and imaging examinations lack specificity. Nephron sparing surgery is
recommended as the preferred treatment for metanephric adenoma. Long-term follow-
up and more in-depth molecular genetic research are still needed to determine the
benign or malignant of metanephric adenoma and whether chemotherapy drugs have
an effect on it.
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INTRODUCTION

Metanephric adenoma (MA) is an extremely rare epithelial tumor of the kidney, which
accounts for about 0.2% of all renal epithelium-derived tumors. This neoplasm mostly occurs
in patients aged 50–60 years old, with a female-to-male ratio of 2:1 (1, 2). Since Bove
et al. (3) first discovered MA in 1979, only a few hundred cases have been reported, and
most of them are adults. The incidence of MA in children is extremely rare, with dozens
of cases reported at present, and only less than five cases in children under 2 years old
(4–7). We reported a child less than 2 years old with postoperative pathological confirmed
MA, who was considered as nephroblastoma by preoperative examination and received
chemotherapy before surgical treatment. To our knowledge, this is the first case of a child
with MA receiving a chemotherapeutic agent. The summary is as follows to improve clinicians’
understanding of MA.
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MATERIALS AND METHODS

Subjects and Ethical Approval
Retrospective analysis was performed on the case data of a
child with MA admitted to the Department of Urology, Hainan
Women and Children’s Medical Center, on 13 September 2021.
The child aged 1 year and 11 months was accidentally examined
by urologic color Doppler ultrasonography in a local hospital,
and found to have a hypoechoic mass in the left kidney. He
was then admitted to our hospital for further treatment. Physical
examination showed no abnormality. Color ultrasound showed
that a substantial mass with a size of 54 × 43 × 44 mm
could be detected in the middle and lower pole of the left
kidney, which was surrounded by a capsule. The mass was
protruding out of the capsule with clear boundary, and mainly
parenchymal echo; a small number of no echo areas also
could be seen in it. The nodular growth of the mass was
observed without obvious strong echogenic. CT suggested a
solid space-occupying lesion in the middle and lower segment
of the left kidney, about 36.70 × 42.10 × 50.60 mm in size,
and nephroblastoma (stage I) was considered (Figure 1). MRI
reviewed a solid space occupying lesion in the lower pole of the
left kidney, and the possibility of nephroblastoma was considered
(Figure 2). CT reexamination after chemotherapy showed that
the solid mass was smaller than before, and the maximum
cross-sectional size was about 36.16 × 39.27 × 49.65 mm
(Figure 3). Neuron-specific enolase (NSE) assay was 25.71 ng/ml
(reference value: 0.00–16.30 ng/ml), urine vanillylmandelic acid
(VMA), Hb: 139 g/L (reference range: 105–145 g/L), and MCV:
79.9 fL (reference range: 80–100 fL); blood routine examination
showed no abnormality.

This study was approved by the Review Board of the
Hainan Women and Children’s Medical Center, Haikou,
China. Written informed consent was obtained from the legal
guardian of the child.

Methods
Preoperative Chemotherapy
According to CCCG-WT-2016 (8), the child was treated with
EE4A chemotherapy.

Surgical Method
The left trans-costal incision was made after completing
preoperative preparation. The tumor was located in the middle
and inferior pole of the left kidney and protruded on the
renal surface; the capsule was intact, the boundary with the
renal parenchyma was clear, and it was not connected with the
renal binding system. There were no enlarged lymph nodes in
the retroperitoneum, renal hilum, and abdominal aorta. The
tumor nutrient artery came from the left renal artery. Partial
left nephrectomy plus left perirenal lymph node dissection was
performed, and the renal artery was blocked 19 min during
the operation. The tumor was completely removed as well
as part of the normal renal tissue 1 cm from the edge. The
operation ended smoothly.

FIGURE 1 | (A) CT plain scan before chemotherapy: CT value was 46 HU.
(B) CT enhanced before chemotherapy: the third stage showed obvious
uneven enhancement, with CT values of about 58 HU, 98 HU, and 133 HU,
respectively.

RESULTS

Postoperative pathology: The tumor was oval in shape, about
58 × 35 × 34 mm in size, with a small amount of kidney tissue
locally attached on the surface. The cut surface was gray and white
with focal gray red, solid and medium in quality. There were
several palpable nodules in perirenal fat sacs and lymph nodes,
with a size of 3 × 2 × 2 mm to 10 × 6 × 2 mm. Microscopic
observation: the tumor tissue was a lamellar, small tubular, and
focal glomerulus-like structure. The tumor cells were uniform
in size, with hyperchromatic nuclei and rare mitotic signs.
No necrosis was observed (Figure 4). Immunohistochemical
results: Vim(+), CK(multifocal+), WT1(+), Pax2(+), CD10(−),
Desmin(−), Myogenin(−), MyoD1(−), S100(−), SALL4(−),
Syn(−), CgA(−), CD99(+), INI-1(+), P53(local weak+), and
Ki67(hot spot about 10%+). No lymph node metastasis
was observed. Molecular detection by ARMS fluorescence
quantitative PCR: BRAF mutation V600E (ABIViia7 fluorescence
quantitative PCR instrument, Xiamen Ed human BrafV600E
gene mutation detection kit). Immunohistochemical results
of consultation in Children’s Hospital of Fudan University:
PAX8(+), CD56(+), CD57(+), Cadherin17(−), P504S a few(+),
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FIGURE 2 | (A) MRI plain scan before chemotherapy: equisignal on T1WI,
slightly higher signal on T2WI, significantly higher signal on DWI, and low
signal on ADC. (B) MRI enhancement before chemotherapy: dynamic
enhancement showed delayed uneven enhancement, and the degree was
weaker than that of renal cortex.

CK7(−), P16 a few (+), WT1(+), pan-TRK(−), CD99a few(+),
Ki-67(+)3%, and PNL2(−). Pathological diagnosis: MA.

DISCUSSION

Brisigotti et al. (9) researched more than 100 cases of
pediatric renal tumors and identified a unique case in 1992;
the tumor cells were well differentiated and morphologically
benign, with no mitotic appearance and adenoma shape.
They named MA for the first time and thought it might
represent the benign counterpart of nephroblastoma. At the
1996 Heidelberg conference on “The influence of molecular
genetics on the classification of renal cell neoplasms,” renal
cell neoplasms were further divided into MA, mephirenal
adenofibroma, papillary renal adenoma, and renal eosinoma (10).
Posterior renal tumor was added to the WHO renal tumor
classification in 2004, which included MA, adenofibroma of
the posterior kidney, and mesenchymal tumors of the posterior
kidney (11).

Metanephric adenoma occurs at all ages and has been reported
from 15 months to 83 years old. Its clinical manifestations are

FIGURE 3 | (A) CT plain scan after chemotherapy: CT value was 43HU.
(B) CT enhanced after chemotherapy: the third stage showed obvious uneven
enhancement, with CT values of about 63HU, 101HU, and 135HU,
respectively.

FIGURE 4 | Microscopic appearance of the metanephric adenoma (HE
10 × 10).

not specific; most patients are only occasionally found during
physical examination (12). In 1995, the Pathology Institute of
Washington, United States, reported the largest number of MA
studies to date; they found that 22% of patients had lower back
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pain, 10% had hematuria, and 10% had significant abdominal
masses (13). Among these clinical manifestations, the incidence
of polycythemia is relatively high, and some studies believe
that MA can lead to polycythemia in patients by producing
erythropoietin and some cytokines (2, 14).

Metanephric adenoma lacks specificity in imaging.
Ultrasound usually presents as a well-defined round solid
mass with few vessels and may be hyperechoic, isechoic, or
hypoechoic (15). CT plain scan shows well-defined lesions that
are heterogeneous as the tumor grows and may have small spotty
calcifications. The mass may be enlarged after contrast-enhanced
scan, but to a lesser degree than normal kidney, and is usually
accompanied by hemorrhage and necrosis (16). MRI plain scan
shows low or isosignal lesions on T1- and T2-weighted images,
while the degree of enhancement of renal parenchyma decreased
on enhanced MRI, and diffusion weighted magnetic resonance
imaging (DWI) showed obvious high signal (17).

With the increase of MA case reports, the research of
immunohistochemistry, molecular biology, and genetics has
been gradually deepened. MA can occur in any part of
the kidney, usually unilateral, with or without capsule, and
some may be accompanied by cystic changes, hemorrhage, or
necrosis. Histologically, MA can appear as spherical masses
and bud-like structures. These two special forms are unique
organizational structures of MA and have diagnostic value.
Immunohistochemical staining of CK7 negative, AMACR
negative, WT1 positive and CD57 positive were considered as the
characteristics of MA; Kinney (18) found this feature in most MA
cases (31/37) and suggested that only different immunostaining
patterns are present and further FISH analysis is recommended.
Cadherin 17 (CDH17) is mainly expressed in normal intestinal
and digestive tract tumors. Yakirevich et al. (19) first suggested
that CDH17 was a sensitive (81%) and highly specific (100%)
marker of MA. Choueiri et al. (20) identified BRAF V600E
mutations in 26 of 29 MA cases, providing the first evidence that
BRAF V600E mutations are present in 90% of MA cases and can
be used as a potential diagnostic tool. Udager et al. (21) showed
that BRAF V66E had a sensitivity of 88% and specificity of 100%.

In pediatric cases, MA and nephroblastoma are difficult to
identify, and fine needle biopsy is still controversial (13, 22,
23). Barroca et al. (24) believes that immunohistochemical and
molecular studies are still needed to confirm the diagnosis of
MA even if the cellular needle biopsy specimen suggests a
diagnosis of MA. Since MA is considered by most scholars to be
a benign lesion, the surgical method is gradually changing from
nephrectomy to nephron-sparing surgery (5, 25, 26). Although
most scholars consider MA to be a benign lesion, cases with
metastasis or with malignant changes have been reported (27–
29). Therefore, long-term active monitoring and follow-up are
still needed after surgery.

In this case, stage I nephroblastoma was considered in
preoperative examination, and nephron sparing surgery was
planned (30). Preoperative chemotherapy was performed
according to CCCG-WT-2016 (8). CT review after chemotherapy
indicated that the tumor had shrunk by about 1 cm,

and postoperative pathological examination showed no
manifestations of tumor cells such as lysis and necrosis. To
our knowledge, this is the first case of MA in children who
received chemotherapy drugs before surgery. Whether the
tumor shrinkage on imaging was caused by chemotherapy drugs
remains to be further researched.

CONCLUSION

Metanephric adenoma is mostly reported as individual cases
at present, and the incidence rate of pediatrics is lower. There
is a lack of medical evidence in a large number of cases.
We considered that the clinical manifestations and imaging
examinations of children with MA lack specificity, and partial
nephrectomy with nephron sparing is the preferred treatment
for children with MA. Long-term follow-up data and in-depth
molecular genetic studies are still needed to determine the benign
and malignant effects of MA and whether chemotherapy drugs
have an impact on it.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

ETHICS STATEMENT

Written informed consent was obtained from the minor(s)’
legal guardian/next of kin for the publication of any potentially
identifiable images or data included in this article.

AUTHOR CONTRIBUTIONS

SH wrote the manuscript. ZW and WB enrolled the information
of the child. SC collected the imaging and pathological
information. ZZ and YL supported the project. All authors
reviewed the manuscript.

FUNDING

This project was supported by Hainan Province Clinical Medical
Center (QWYH202175).

ACKNOWLEDGMENTS

We thank the parents and child who enrolled in the study. We
also thank to Zhen-Ling Wan for her help in the pathological
examination. And we would like to thank Kui-Ran Dong for his
guidance and help in the therapeutic regimen.

Frontiers in Pediatrics | www.frontiersin.org 4 April 2022 | Volume 10 | Article 847864

https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/pediatrics#articles


fped-10-847864 April 1, 2022 Time: 15:38 # 5

Hu et al. Chemotherapy With Surgery in a Pediatric With Metanephric Adenoma

REFERENCES
1. Amin MB, Amin MB, Tamboli P, Javidan J, Stricker H, de-Peralta Venturina

M, et al. Prognostic impact of histologic subtyping of adult renal epithelial
neoplasms: an experience of 405 cases. Am J Surg Pathol. (2002) 26:281–91.
doi: 10.1097/00000478-200203000-00001

2. Schmelz HU, Stoschek M, Schwerer M, Danz B, Hauck EW, Weidner W, et al.
Metanephric adenoma of the kidney: case report and review of the literature.
Int Urol Nephrol. (2005) 37:213–7. doi: 10.1007/s11255-004-6105-2

3. Bove KE, Bhathena D, Wyatt RJ, Lucas BA, Holland NH. Diffuse metanephric
adenoma after in utero aspirin intoxication. A unique case of progressive renal
failure. Arch Pathol Lab Med. (1979) 103:187–90.

4. Liu M, Xue LY, Zhang YZ, Fan GP, Xue JP, Li YH. Clinical manifestation
and CT diagnosis of metanephric adenoma in children. Radiol Pract. (2006)
8:841–3. doi: 10.3969/j.issn.1000-0313.2006.08.026

5. Liniger B, Wolf RW, Fleischmann A, Kluwe W. Local resection of metanephric
adenoma with kidney preservation. J Pediatr Surg. (2009) 44:E21–3. doi: 10.
1016/j.jpedsurg.2009.05.028

6. Li ZW, Song HC, Sun N, Zhang WP, Tian J, Xie XH, et al. Diagnosis and
treatment of pediatric metanephric adenoma: a report of 5 cases. Chin J Pediatr
Surg. (2017) 38:542–5. doi: 10.3760/cma.j.issn.0253-3006.2017.07.012

7. de Jel DVC, Hol JA, Ooms AHAG, de Krijger RR, Jongmans MCJ, Littooij
AS, et al. Paediatric metanephric tumours: a clinicopathological and molecular
characterisation. Crit Rev Oncol Hematol. (2020) 150:102970. doi: 10.1016/j.
critrevonc.2020.102970

8. Chinese Children Cancer Group, Chinese Anti-Cancer Association.
Recommendations for the diagnosis and treatment of pediatric Wilms’
tumor (CCCG-WT-2016). Zhonghua Er Ke Za Zhi. (2017) 55:90–4.
doi: 10.3760/cma.j.issn.0578-1310.2017.02.006

9. Brisigotti M, Cozzutto C, Fabbretti G, Sergi C, Callea F. Metanephric adenoma.
Histol Histopathol. (1992) 7:689–92.

10. Kovacs G, Akhtar M, Beckwith BJ, Bugert P, Cooper CS, Delahunt B, et al.
The Heidelberg classification of renal cell tumours. J Pathol. (1997) 183:131–3.
doi: 10.1002/(SICI)1096-9896(199710)183:23.0.CO;2-G

11. Eble JN, Sauter G, Epstein JI, Sesterhenn IA, Srigley JR, Sesternenn IA, et al.
Pathology and Genetic of Tumours of the Urinary System and Male Genital
Organs. Lyon: IARC Press (2004).

12. Lowe LH, Isuani BH, Heller RM, Stein SM, Johnson JE, Navarro OM,
et al. Pediatric renal masses: wilms tumor and beyond. Radiographics. (2000)
20:1585–603. doi: 10.1148/radiographics.20.6.g00nv051585

13. Davis CJ Jr., Barton JH, Sesterhenn IA, Mostofi FK. Metanephric adenoma.
clinicopathological study of fifty patients.Am J Surg Pathol. (1995) 19:1101–14.
doi: 10.1097/00000478-199510000-00001

14. Yoshioka K, Miyakawa A, Ohno Y, Namiki K, Horiguchi Y, Murai M, et al.
Production of erythropoietin and multiple cytokines by metanephric adenoma
results in erythrocytosis. Pathol Int. (2007) 57:529–36. doi: 10.1111/j.1440-
1827.2007.02136.x

15. Bastide C, Rambeaud JJ, Bach AM, Russo P. Metanephric adenoma of the
kidney: clinical and radiological study of nine cases. BJU Int. (2009) 103:1544–
8. doi: 10.1111/j.1464-410X.2009.08357.x
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