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Abstract

making a diagnosis.

Background: Bladder nephrogenic adenoma (BNA) is a rare benign proliferative pathology of its mucosa. The eti-
opathogenesis of the disease remains uncertain, and the treatment is still challenging.
Case presentation: In this article, we present a clinical case of bladder nephrogenic adenoma in a 6-year-old boy.

Clinical symptoms of the disease appeared 3 years after surgical treatment of obstructive megaureter. Histopathologi-
cal and immunohistochemical examination of glandular polyp biopsies allowed excluding the tumor process and

Conclusion: Nephrogenic adenomas demonstrate a variety of morphologic patterns that may occasionally be con-
fused with malignant processes. We described the endoscopic characteristics of BNA and characterized its histological
and immunohistochemical features in a boy after ureteroneocystostomy.
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Background

Bladder nephrogenic adenoma (BNA) is a rare disease
described only in scanty papers. In male, this disease
occurs twice often as in female. The age range of the
pathology is quite wide but only one-tenth of cases occur
in children. BNA is a benign proliferative mucosa pathol-
ogy at which the tubular, and papillary lesions have a
villous and partially glandular structure. They are more
often found in the bladder neck and urethra. The etiology
and pathogenesis of BNA remain still unclear [1-4].

Case presentation

A 3-year-old patient was admitted to the hospital with
complaints of fever and urination of small volumes. The
findings of urinalysis were leukocyturia, proteinuria, and
bacteriuria. After the full-patient examination based on
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the obtained data, the right-sided obstructive megaureter
was diagnosed. The patient underwent Cohen’s uret-
eroneocystostomy on the right side with resection of the
distal narrowed part of the ureter and tailoring of the
enlarged area along the length according to Hendren’s
technique. The patient was examined 1 year after surgery.
According to the uroradiological examination, no viola-
tion for contrast self-excretion from the urinary tract and
other urodynamic disorders in the postoperative period
was observed. The parameters of dynamic renal scintig-
raphy showed that the function of the operated kidney
approached the contralateral.

Three years after ureterocystoneostomy, the child
developed recurrent hematuria painful frequent urina-
tion of small volumes, and urgent urinary incontinence.
On ultrasonography: the urinary bladder had a clear
but irregular contour; the bladder walls were com-
pacted and thickened; on an internal contour, the mul-
tiple bulk protrusions were visualized. On cystoscopic
examination, the mucosal layer of the bladder was pale
pink and two orifices were found. In the vesical trigone
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region with the spread to the right side wall of the blad-
der, the different glandular polyps (foci of mucosal
lesions in the form of «cauliflower» in the areas from
0.5 x 0.5 cm to 2.5 x 3 cm with vascular germina-
tion) were revealed. The lesions had a papillary shape.
Papillae were short and without branching (Fig. 1). We
endoscopically excised all lesions, which were bleed-
ing and looking like polyps and sent obtained biopsies
for histopathological examination. The histological

Fig. 1 Cystoscopic view of bladder nephrogenic adenoma on the
bladder lateral wall
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specimens with hematoxylin-eosin and histochemical
methods were stained.

According to the histopathological examination, blad-
der nephrogenic adenoma was diagnosed. The areas of
different histological structures with the presence of
those that were similar to glands, cysts, and papillae as
well as various variants of their combinations in the spec-
imens were found (Figs. 2 and 3). The BNA was externally
covered with cubic epithelium and had vacuolated cyto-
plasm and round (sometimes vesicular) nuclei with small
nucleoli («hobnail cells»). Lymphocyte, macrophage,
plasma cell, and neutrophilic leukocyte infiltration in its
stroma was weakly expressed (Figs. 2 and 3).

The immunohistochemical research method was used
for identification of the pathological lesions histogenesis
at the cellular level and its specific antigenic properties.
According to its results, normal urothelial cells revealed
a positive immunohistochemical reaction with antibodies
to GATA3 (Cell Marque, clone L50-823), p40 (Biocare,
clone BC28), and cytokeratin 7 (DAKO, clone OV-TL
12/30). In glandular-like epithelial cells the immuno-
histochemical response was positive with antibodies to
cytokeratin 7 (DAKO, clone OV-TL 12/30), heteroge-
neous positive reaction to CD57 (DAKO, clone TB-01)
and negative with antibodies to Wilms' tumor antigen
(DAKO, clone 6F-H2), alpha-methylacyl-CoA racemase
(AMACR, p504s) (DAKO, clone 13H4), cathepsin K (Cell
Marque, clone 3F9), CDX-2 (DAKO, clone DAK-CDX2),
p40 (Biocare, clone BC28), and GATA3 (Cell Marque,
clone L50-823). With antibodies to vimentin (DAKO,
clone V9) received a negative reaction in epithelial cells
and a positive one in the stroma (Fig. 4).

Fig. 2 Bladder nephrogenic adenoma displays structures that look like glands (A), cysts (B), and papillae (C) covered with cubic epithelium;
lymphocyte, macrophage, plasma cell, and neutrophilic leukocyte infiltration weakly expressed in the stroma (D) (H&E staining, x 100)
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expressed in the stroma (B) (H&E staining, x400)

Fig. 3 Bladder nephrogenic adenoma displays structures that look like papillae covered with cubic epithelium (A); lymphocyte infiltration weakly
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Fig. 4 Bladder nephrogenic adenoma. All epithelial cells are positively stained (immunohistochemical reaction with antibodies to cytokeratin 7,
x400)

Six months after endoscopic resection of tumor-like
formations, cystoscopy revealed no bladder mucosa
lesions.

Discussion

There are various factors that lead to the development of
BNA: infectious, traumatic, and toxic agents [5]. Accord-
ing to the literature, this illness has been stated to be
associated with surgery for congenital malformations of
the urinary system in children and prostate pathology in
adults [4, 6, 7]. For clinical course, the dysuric symptoms

with urgent urinary incontinence and sometimes hema-
turia are typical [1, 4, 7, 8]. Signs of bladder mucosa
inflammation usually are detected cystoscopically—red
velvet areas with exophytic structures which can be pap-
illary, polypoid, fungating, or sessile. Mostly they are
cystic and sometimes pseudoinfiltrative formations with
small thin papillary structures on the mucosa surface. In
20% of cases, the lesions are multiple and large [2, 4, 5].
BNAs include structures that look like cysts, papil-
lae, and tubules. These histological structures consist of
small hollow tubules that are microscopically similar to
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mesonephric. The formations are usually lined with a sin-
gle layer of mitotically inactive, bland cuboidal, and hobnail
cells or low columnar epithelium. Nephrogenic adenoma
borders with the urothelium which has structure of vascu-
lar cystic tubules lined with hobnail cells [2, 9].

Small clusters and single-scattered cells that have
vacuolated cytoplasm and central nuclei are cytologi-
cally detected. The cell nuclei have evenly distributed
chromatin with small nucleoli. Up to 10% of cells have
a pale, almost transparent cytoplasm and small nuclei
without nucleoli in them. Sometimes small pseudopap-
illary clusters of cells with irregular nuclear membranes
and prominent nucleoli are also detected [2, 4, 5]. In the
surrounding tissues, inflammatory infiltrate consisting
of plasma cells, neutrophils, lymphocytes, and stroma
edema is detected [3]. In general, BNA has a benign
course, even with significant cytological atypia [1].

At the immunohistochemical examination, BNA by
positive staining of PAX2, PAXS8, and CA-125 is charac-
terized. Moreover, some authors consider that positive
staining of PAX2 confirms the nephrogenic adenoma
origin from renal tubules [10]. At the same time, positive
staining is also obtained with cytokeratin 7, racemase,
a-methylacyl-CoA racemase (AMACR), P504S, CAM5.2,
CK20, CD10, EMA, pancytokeratin (AE1/AE3), and
keratin (for fibromyxoid variant) [4, 9]. Negative staining
with PSA, CK20, CD10, CK903, and p63 is also observed.
Despite this, with these antibodies, the staining may be
focally positive too [9, 10].

Conclusion

Thus, nephrogenic adenomas demonstrate a variety of
morphologic patterns that may occasionally be confused
with malignant processes. In our article, we described the
endoscopic characteristics of BNA and characterized its
histological and immunohistochemical features in a boy
after ureteroneocystostomy.

The pathogenesis of BNA in our patient was due to
the migration of renal tubules glandular epithelium cells
with their bladder mucosa dissemination and invasion
after vesicoureteral obstruction removal, as well as blad-
der mucosa metaplasia due to traumatic injury during
surgery.

The presented clinical and diagnostic data allows com-
pleting and enlarging the currently available evidence
about bladder nephrogenic adenoma in children.

Abbreviations

BNA: Bladder nephrogenic adenoma; AMACR: Alpha-methylacyl-CoA
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