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Nephrogenic adenoma (NA) is an unusual benign epithelial tumor in the genitourinary tract. Here we report a
fibromyxoid nephrogenic adenoma in a 37-year-old female presenting with over 10-year slow-growing renal
pelvic mass that was diagnosed with bland spindle cell lesion in multiple previous biopsies. This is the first
reported case of pure fibromyxoid NA in renal pelvis with close comparison and correlation of biopsy and

resection findings over a 10-year span. This will enhance awareness of pathologists to consider this unusual
entity when examining spindle cell lesions in this setting, and prevent misdiagnosis and overtreatment of a

typically benign process.

1. Introduction

Nephrogenic adenoma (NA) is a rare, benign tumor that typically
develops along the urinary tract, in which the urinary bladder is most
commonly documented site followed by the urethra and ureter, and
rarely the renal pelvis.'"® It is more common in males, with a
male-to-female ratio of approximately 2:1 and a wide age range (4
years—81 years)." It predominantly occurs in adults (90 %) and rarely in
children (10 %).° NA mainly presents with irritative bladder symptoms
including urinary frequency and urgency, flank pain, and hematuria.
Macroscopically, NA generally presents as a lesion with papillary ar-
chitecture and measures 1-2 cm on average. It is microscopically
composed of surface papillary structure with subepithelial entrapped
small tubular components, and both the surface epithelium and sub-
mucosal tubules are usually lined by a single layer of mitotically inactive
bland cuboidal or hobnail cells. Although rare, recurrences and malig-
nant transformations of NA have been reported.®

Broad spectrum of morphologic patterns, including tubular, papil-
lary, cystic, fibromyxoid, diffuse and flat pattern, has been reported in
NA.” Histologically, fibromyxoid NA generally presents with a
well-circumscribed bulbous, or tumefacient architecture, and is
composed of mitotically inactive bland spindled cells within a myxoid or
collagenized stroma, with only rare tubular structures. Notably, several
architectural patterns are often admixed. So far, in the current literature,

only 14 cases of fibromyxoid NA, including admixed classic/fibromyx-
oid NA and pure fibromyxoid NA, have been reported in the urinary
tract. Interestingly, in the renal pelvis, only 3 pure fibromyxoid NA have
been documented,®® and no more than 20 cases (including all the var-
iants of NA) have been reported.'®!! Herein, we report a rare case of
pure fibromyxoid NA involving the renal pelvis, with more than 10-year
clinical observation and comparison and correlation of biopsy and
resection findings.

2. Case presentation

A 37-year-old female presented to the urology department of Uni-
versity of California Irvine Medical Center with a right renal pelvis mass.
Her history of urinary symptoms, dated back to a decade ago, and
included recurrent urinary tract infection, gross hematuria, and inter-
mittent chronic flank pain. CT imaging performed at her initial pre-
sentation revealed a nodular thickening at the right renal pelvis. Over
the following years, she continued to remain symptomatic. Subse-
quently, she underwent cystoscopy a few years later, and the results
were negative. In addition, repeat CT at this time showed progressive
wall thickening of right proximal intra- and extra-renal collecting sys-
tem with edema; this was regarded to be possibly associated with
inflammation. A decade after her initial symptomatology, CT imaging
reported a predominantly peripherally enhancing cystic-appearing
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Fig. 1. Section of the first-time in house biopsy specimen shows bland spindle cell lesion with smooth muscle proliferation (4X and 10X); immunostains reveal that
lesional cells are positive for Desmin, SMA, Caldesmon, and low ki-67 staining index as indicated in the images above.

GATA3

AE1/AE3 .

SMA i Y

Fig. 2. Section of the second-time in house biopsy specimen shows similar morphological lesion with urothelial epithelial cells (H&E staining); immunostains reveal
that urothelial epithelial cells are positive for GATA3 and AE1/AE3, and spindle-shaped cells are positive for Desmin and SMA as indicated in the images above.

structure in the right renal pelvis measuring 1.9 x 1.3 x 0.9 cm. She
underwent multiple biopsies. The first biopsy revealed submucosal
spindle cell lesions, while the subsequent one showed urothelial mucosa
with acute and chronic inflammation and bland spindle cells. No ma-
lignancy was identified. Her two most recent biopsies showed spindle
cell lesion with smooth muscle differentiation (positive for desmin, SMA
and Caldesmon) and without cytologic atypia. Tubular structure or
urothelial epithelial cells were identified and a low proliferative index
(<1 %) as demonstrated by Ki-67 staining (Fig. 1) was noted. The uro-
thelial components were labelled by GATA3(Fig. 2). Afterwards, the
patient developed uncontrolled worsening right flank pain, despite non-
surgical interventions. CT at this time showed a right renal pelvis mass
measuring up to 2.1 cm (Fig. 3). She eventually elected for simple
nephrectomy.

Histopathologic findings revealed a solitary polypoid renal pelvis
mass consisting of predominantly spindle cell and few entrapped tubules
lined by a single layer of hobnail epithelial cells, sclerotic stroma, and

calcification (Fig. 4). The pure tubular or tubular and papillary archi-
tecture of classic NA was not identified. Marked subepithelial lymphoid
aggregate with germinal center formation and accompanying fibrosis
was identified in the renal pelvis and adjacent ureter. A mild chronic
inflammatory process extended into the pelvic fat. Akin to the immu-
nohistochemical stain findings of her prior biopsies, the spindle cell
component within the nodule were positive for desmin and SMA, and
the urothelial epithelial cells strongly and diffusely labelled for GATA3
(Fig. 5). The tubules underlying the epithelium showed strong immu-
noreactivity for pan-cytokeratin AE1/AE3, as well as PAX8 and GATA3
(Fig. 5). Based on the patient’s clinical presentation, imaging findings,
histologic and immunoprofile, the pathologic diagnosis is consistent
with fibromyxoid NA.

The patient is doing well after surgery with resolution of her
symptoms.
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Fig. 3. Coronal images from contrast-enhanced CT urography including noncontrast (A), arterial phase (B), nephrographic phase (C), and 15-min delayed phase (D),
which demonstrate an approximately 2.1 c¢m filling defect in the right renal pelvis, best appreciated on delayed phase (dotted yellow arrow). There is urothelial
thickening and enhancement on the arterial and nephrographic phases, with adjacent inflammatory fat stranding from the proximal to mid right ureter (solid yellow
arrows). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)
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Fig. 4. Section of the final resection specimen shows a single solitary polypoid renal pelvis mass consisting of predominant spindle cell and few entrapped tubules
lined by a single layer of hobnail epithelial cells, marked subepithelial lymphoid aggregate with germinal center formation, stromal fibrosis, and calcification.

3. Discussion

Histologically, a spectrum of differential diagnoses are recognized
for the diagnosis of NA, mainly including clear cell adenocarcinoma,
papillary urothelial carcinoma, metastatic prostatic adenocarcinoma,
and nested variant of urothelial carcinoma.'”'* Although several
overlapping histopathological features of the entities above are shared
by NA, fibromyxoid NA generally presents with a well circumscribed
bulbous, or tumefacient architecture composed of compressed spindled

cells and scattered tubular structures in a prominent fibromyxoid or
collagenized background. Immunoreactivity for PAX2, PAX8, and
GATA3 have been extensively reported in multiple independent
studies,'> however P504S and Napsin-A that are generally positive in
classic NA have been reported to be negative in all the fibromyxoid NA.’
In our case, histopathologic findings revealed a solitary urothelial-lined
polypoid renal pelvis mass containing bland spindled cells with smooth
muscle differentiation, and rare entrapped tubules lined by a single layer
of hobnail epithelial cells within a collagenized stroma. No prominent
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Fig. 5. Immunostains of the mass reveal that urothelial epithelial cells and epithelial cell-lining the tubules are positive for PAX8, GATA3 and AE1/AE3, and spindle-

shaped cells are positive for Desmin and SMA as indicated in the images above.

mitosis, cytologic atypia, or necrosis is identified. IHC showed immu-
noreactivity for AE1/AE3, PAX8, GATA3, desmin and SMA with low
proliferative index (<1 %). These morphological and immunohisto-
chemical findings argued against clear cell adenocarcinoma and uro-
thelial carcinoma, and are more supportive of the diagnosis of
fibromyxoid NA.

NA is believed to occur secondary to urothelial injury due to chronic
irritation or inflammation, including trauma, instrumentation, in-
fections, lithiasis, diverticuli, intravesical BCG therapy, and surgery.15
From a mechanistic point of view, two primary mechanisms regarding
the pathogenesis of NA has been reported. One theory posits that NA
may be a metaplastic lesion due to chronic irritation.'® This is why NA is
also named as nephrogenic metaplasia. The second theory postulates
that seeding or implantation of sloughed renal tubular cells in the setting
of an injured urothelial mucosa is significantly associated with the
pathogenesis of NA.!” Notably, NA has been demonstrated to be closely
associated with chronic inflammation.'® Chronic inflammation, on one
hand, will contribute to the metaplastic process'’; on the other hand,
chronic inflammation can cause persistent tissue injury to further
aggravate metaplasia,'” as well as facilitate the seeding or implantation
of incidental or procedure-induced sloughed renal tubular cells in
setting of the injured urothelial mucosa.'” Both the metaplastic process
and implantation of renal tubular cells in the injured urothelial mucosa
have been demonstrated to be involved in the pathogenesis of NA.'%!”

The patient’s clinical history is noteworthy for irritative urinary
symptoms, including recurrent urinary tract infection and gross hema-
turia, that were intermittently present for over 10 years. Furthermore,
multiple cystoscopies and biopsies may have further accelerated the
disease process. Microscopically, marked subepithelial lymphoid
aggregate with germinal center formation and accompanying fibrosis
were identified in the stroma of renal pelvis, as well as mild chronic
inflammatory infiltrate extending into the pelvic fat. Given this
constellation of clinical and histologic findings, we speculate that her
history of both long-term chronic urinary irritation and multiple surgical
procedures may have cooperatively contributed to the progression of
NA.

As mentioned above, NA can be easily misdiagnosed due to the
nonspecific clinical manifestations or be confused with other malignant
lesions due to significant overlapping histopathologic or immunohisto-
chemical patterns. In this scenario, non- or minimally invasive tests,
including urine cytology, as well as molecular techniques, such as single

cell-RNA sequencing, might be promising tools for the early identifica-
tion and diagnosis of NA. In fact, Zulfia and colleagues have investigated
the diagnostic significance of urine cytology from patients with
morphological and immunohistochemically diagnosed NA, and found
that cytologic features of NA cannot be used as diagnostic criteria, since
they are not characteristic for this entity.’® Therefore, in-depth research
and understanding of NA from molecular or genomic point of view may
provide more detailed insights into the pathogenesis of NA, which will
be helpful for the early diagnosis of NA, as well as the subclassification
of NA.

4. Conclusion

To the best of our knowledge, this is a rare description of a pure
fibromyxoid NA of the renal pelvis with more than 10-year clinical
observation, as well as comparison and correlation of biopsy and
resection findings. The patient’s prior persistent urinary symptoms and
multiple previous procedure cooperatively functioned as the underlying
culprit of NA.
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