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Case Report

Mucinous metaplasia in urothelial tract may be the
precancerous lesion of mucinous adenocarcinoma:
report of two cases and review of literature
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Abstract: Primary mucinous lesions of the urinary system are extremely rare. We describe two cases of primary
mucinous lesions of the urothelial tract. One case is of mucinous metaplasia in the bladder of a 40-year-old man
presenting with frequent urination, urgency, and gross hematuria. The other case is of mucinous adenocarcinoma
in the pelvis of an otherwise healthy 67-year-old man with left nephrolithiasis. The histological images of the two
cases demonstrate a spectrum from benign mucinous metaplasia to malignant mucinous adenocarcinoma, and
suggest that mucinous metaplasia in urothelial tract may be the precancerous lesion of mucinous adenocarcinoma.
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Introduction

Primary mucinous lesions of the urinary system
are extremely rare and most of the previous
case reports have been from Asian countries.
The reported lesions include mucinous meta-
plasia, mucinous adenoma, and mucinous ade-
nocarcinoma. Current hypothesis suggests that
a mucinous adenoma-carcinoma sequence
exist similar to colonic neoplasia; however,
there are no studies exploring the evolution of
these tumors. Here we report two cases of pri-
mary mucinous lesions of the urinary system
and discuss previous findings in the literature.

Case report

The first case is of a 40-year-old man present-
ing with frequent micturition, urgency, and
gross hematuria for 11 days. On physical exam-
ination, there was no tenderness or masses on
palpation. Cystoscopy revealed rugged papil-
lary lesions involving the roof, trigone and neck
of the urinary bladder. Transurethral resection
of bladder tumor (TURBT) was performed. The

tumor was entirely resected and measured 4.5
x 3.0 x 1.5 cm in size. On microscopic examina-
tion, there were numerous glands lined by uro-
thelium and intestinal type epithelium without
atypia, consistent with cystitis cystica and cysti-
tis glandularis of intestinal type (Figure 1). The
“intestinal” appearance was striking. In some
areas transition zones from urothelium to muci-
nous columnar epithelium were seen (Figure 2).
The intestinal areas consist of glands lined by
mucinous columnar epithelium (goblet cells)
with basally located nuclei. There was no nucle-
ar hyperchromasia, nuclear pleomorphism, or
pseudostratification. Mitoses, necrosis, or sig-
net ring cells were not seen. Prominent edema
and mild inflammation were present and mucin
accumulation was prominent. Focal mucin
extravasation into the stroma was identified,
with dissecting mucin pools (Figure 3). The epi-
thelial cells showed no evidence of invasion.
The diagnosis was cystitis cystica and cystitis
glandularis of intestinal type.

The second case was an otherwise healthy
67-year-old man with left nephrolithiasis found
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Figure 1. Histopathology of the bladder mucosa sho-
wing cystitis cystica (A), cystitis glandularis of intesti-
nal type (B) in the bladder lamina propria (hematoxy-
lin-eosin (HE), original magnification, x10).

Figure 3. Remarkable “intestinal” appearance: focal
mucin extravasated into the stroma with dissecting
mucin pools (1) (HE, x40).

Figure 2. The transition zone (1) from transitional epi-
thelium to mucinous columnar epithelium (HE, x40).

on routine physical examination for one month.
There were no complaints of hematuria or
pyuria. Computed tomography scan and ultra-
sonic study showed gross nephrolithiasis and
hydronephrosis of the left kidney. Radionuclide
renal dynamic imaging revealed a normal right
kidney, and left kidney failure. Abdominal CT
scan, pelvic ultrasound, and chest X-ray did not
reveal any other abnormalities. Left nephrecto-
my was performed; the kidney was enlarged
and showed hydronephrosis. The kidney also
adhered to the surrounding tissue, and upon
separation, large amounts of mucin was excret-
ed. At the pathology laboratory we received an
irregularly nodular kidney which measured 11.5
x 7.0 x 4.0 cm in size. Upon sectioning, there
was significant hydronephrosis with dilatation
of the pelvic-calyceal system, thinning of the
cortex and loss of the corticomedullary demar-
cation. The normal structure was replaced by a
multi-cystic mass filled with mucoid material
and an irregular staghorn stone measuring 5.0
x 2.3 x 2.0 cm within the mucinous material.
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Figure 4. The transition zone (1) from transitional
epithelium to metaplastic columnar epithelium (HE,
x100).

The inner walls were smooth with focally papil-
lary excrescences. Microscopic examination
revealed renal parenchyma atrophy, fibrous
proliferation, and a cystic cavity. The cysts were
dilated and lined by single-layer or pseudostrat-
ified columnar epithelium. In a focal area, the
transition zone from urothelium to metaplastic
columnar epithelium was seen (Figure 4). Parts
of the columnar epithelium were single-layered
without obvious atypia. The cells had vacuolat-
ed cytoplasm, and basally located small nuclei
(Figure 5). Other parts of the columnar epithe-
lium were arranged into pseudopapillary and
glandular pattern with atypical cells containing
round to ovoid nuclei that were enlarged and
hyperchromatic (Figure 6). Nucleoli were not
prominent, and mitotic figures were not easy
identified. Necrosis was not observed. The
mucin infiltrated into the fibrous stroma and
focally formed mucin pools (Figure 5). The
immunohistochemical stains showed strong
expression of CK7, CK20, CDX-2 and P53 in the
tumor cells, while CK34RE12 staining was neg-
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Figure 5. The mucin infiltrated into the fibro-stroma
and abundant mucin gathered into pools (A), with
low-grade intraepithelial neoplasia (1) on the surface
of the mucosa (HE, x10).
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Figure 6. Some pseudostratified columnar epithe-
lium in high-grade intraepithelial neoplasia (HE,
x200).

ative. Ki-67 labeling index was very high.
[-catenin was strongly positive with both cyto-
plasmic and cell membrane staining patterns
(Figure 7). The histological features of cellular
atypia and mucin infiltration are most consis-
tent with the diagnosis of mucinous adenocar-
cinoma. No other tumors were found in the
patient confirming a primary pelvis mucinous
adenocarcinoma.

Discussion

The normal urological system is lined by urothe-
lium. Chronic irritation often induces metapla-
sia of the urothelium but squamous metaplasia
is much more common than mucinous meta-
plasia. It has been hypothesized that mucinous
metaplasia of the urothelial tract is due to
chronic stimuli such as nephrolithiasis, chronic
inflammation, hydronephrosis [1]. In the first
case, although mild inflammation was present,
two types of epithelium were seen, urothelium
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Figure 7. Immunohistochemistry showing 3-catenin
was strongly positive in the cytoplasm and cell mem-
brane (x100).

and mucinous columnar epithelium, with the
latter referred to as intestinal metaplasia.
Extravasation of mucin into the stroma with dis-
secting mucin pools would generally create
diagnostic difficulties. However, in the first
case, an orderly arrangement of the glands,
lack of more than mild atypia of the cells, and
absence of invasion favored a diagnosis of cys-
tis glandularis of intestinal type [2, 3]. Similar to
the first case, there was a number of mucinous
epithelium present in the second case. The his-
tory of nephrolithiasis and presence of the tran-
sition zone between urothelium and mucinous
type epithelium provide strong evidence for a
close relationship between nephrolithiasis and
mucinous metaplasia. Furthermore, frank atyp-
ia and invasive mucin pools were present and
the diagnosis of mucinous adenocarcinoma
was appropriate.

Mucin extravasation is a common finding in
mucinous tumor of the urinary system. Shah VB
et al. reported a mucinous adenocarcinoma of
the renal pelvis leading to pseudomyxoma peri-
tonei [4]. In the appendix, once the mucin infil-
trates into the muscularis mucosa, it is neces-
sary to diagnose the lesion as low-grade appen-
diceal mucinous neoplasm rather than muci-
nous adenoma. It is proposed that the same
standards used in mucinous appendix tumors
are more appropriate in the evaluation of muci-
nous tumors in the urinary system; thus, the
first case may be diagnosed as a low-grade
mucinous neoplasm.

When invasive mucinous carcinomas are iden-
tified in the urinary system, it is essential to rule
out metastasis before labeling them as primary
tumors. In the renal case, there are several
lines of evidence that highly suggest a primary
tumor. First, the patient had a history of neph-
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rolithiasis. The nephrolithiasis acts as a chronic
stimulator that triggers the metaplasia of the
urothelium and eventually neoplasia. However,
some authors regard the stone formation as
the result of the neoplasm, and the glycopro-
teins secreted by the tumor combine with cat-
ions such as sodium, calcium, and magnesium,
causing stone formation [5-7]. Secondly, in the
transition zone from urothelium to metaplastic
columnar epithelium, there is low-grade and
high-grade intraepithelial neoplasia, suggest-
ing a sequential evaluation process and sup-
porting the diagnosis of a primary tumor.
Thirdly, extensive post-operation work-up
including Gl endoscopy, chest and abdominal
CT scan, chest X-ray, and pelvic ultrasound was
negative, rule out the possibility of metastasis.
Lastly, cytoplasmic-membranous staining of
B-catenin was observed in 83.3% of primary
bladder adenocarcinoma and only 25% of met-
astatic colonic adenocarcinoma [8]. Thus, the
cytoplasmic-membranous staining of 3-catenin
in this case would be consistent with a primary
tumor.

Although intestinal metaplasia often coexists
with adenocarcinoma of the urinary bladder, it
is unclear whether intestinal metaplasia of the
bladder is a premalignant lesion. Morton MJ et
al [9] used quantitative fluorescent in situ
hybridization (FISH) to measure telomere length
and UroVysion FISH to detect cytogenetic
abnormalities in urinary bladder specimens
with intestinal metaplasia. The results showed
significant telomere shortening in intestinal
metaplasia of the urinary bladder and cytoge-
netic abnormalities associated with urothelial
carcinoma, suggesting that intestinal metapla-
sia is a precursor to adenocarcinoma of the
bladder. However, many others retrospectively
evaluated the association among Intestinal
metaplasia and bladder carcinoma, and found
mucinous metaplasia is not a risk factor for
bladder adenocarcinoma [10]. From the mor-
phology, our cases revealed the spectrum from
normal mucinous epithelium, low-grade and
high-grade dysplasia, which may suggesting a
sequential evaluation process of mucinous epi-
thelium from benign to malignant. At the latest
follow-up (9 and 10 months, respectively), no
signs of recurrence or metastasis were seen in
either patient from the two cases reported
here. However, it is also proposed that the per-
sistence of mucinous metaplasia, which was
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seen in the first case, has the potential to prog-
ress to mucinous adenocarcinoma after a long
duration. However, the genetics mechanism of
the evolution remains to be further research.
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