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Background. Nested variant of urothelial carcinoma was added to the WHO’s classification in 2004. Aims. To review the literature
on nested variant of urothelial carcinoma. Results. About 200 cases of the tumour have been reported so far and it has the
ensuing morphological features: large numbers of small confluent irregular nests of bland-appearing, closely packed, haphazardly
arranged, and poorly defined urothelial cells infiltrating the lamina propria and the muscularis propria. The tumour has a bland
histomorphologic appearance, has an aggressive biological behaviour, and has at times been misdiagnosed as a benign lesion which
had led to a significant delay in the establishment of the correct diagnosis and contributing to the advanced stage of the disease.
Immunohistochemically, the tumour shares some characteristic features with high-risk conventional urothelial carcinomas such
as high proliferation index and loss of p27 expression. However, p53, bcl-2, or EGF-r immunoreactivity is not frequently seen. The
tumour must be differentiated from a number of proliferative lesions of the urothelium. Conclusions. Correct and early diagnosis of
this tumour is essential to provide early curative treatment to avoid diagnosis at an advanced stage. A multicentre trial is required

to identify treatment options that would improve the outcome of this tumour.

1. Introduction

Carcinoma of the urinary bladder is the most common
malignancy involving the urinary tract system. Urothelial
carcinomas can also occur in the renal pelvis, ureter, or
urethra but their occurrence is far less common than in
the urinary bladder. The histology of urothelial carcinoma is
variable. On the whole about 70% of urothelial carcinomas of
the urinary bladder are noninvasive or superficially invasive
and these tumours are usually papillary and exhibit different
degrees of differentiation; on the other hand, most muscle-
invasive urothelial carcinomas are nonpapillary and usually
exhibit high-grade cytomorphology. These types of classic
urothelial carcinomas can be easily diagnosed histologically
and they do not pose a problem to the pathologist.

A number of systems have been utilized to grade and
classify urinary bladder tumours. In 1972, the World Health
Organization (WHO) adopted a system which distinguished
papillomas from grades I, II, and III papillary transitional
cell carcinomas. Subsequently in 1998, The World Health
Organization in a collaborative effort conjointly with the
International Society of Urological Pathologists (ISUP) pub-
lished a consensus opinion classification system for urothelial

(transitional cell) tumours. Studies that were carried out
after 1998 were supportive of/validated the clinical signif-
icance of the classification scheme, and in view of this in
2004, the classification system was accepted as the standard
classification system. According to this classification system,
urothelial carcinoma has been classified into (a) low grade
and (b) high grade depending upon the degree of nuclear
anaplasia and architectural abnormalities with exception
of some tumours, for example, tubular or nested/tubular
variant. Invasive urothelial carcinoma is of high grade.

A number of variants of urothelial carcinoma were added
to the World Health Organization classification in 2004 and
some of these include lymphoepithelioma-like cell variant,
sarcomatoid variant, plasmacytoid variant, microcystic vari-
ant, micropapillary variant, nested variant, and small cell
type. These variants of urothelial carcinoma have varied
biological behaviours but small cell carcinoma of the urinary
bladder is a very aggressive tumour with very poor prognosis.
Nested variant of urothelial carcinoma is characterized by
an unusual, bland morphology which mimics some benign
urinary bladder lesions and it has a clinical behaviour which
simulates the clinical behaviour of high-grade conventional
urothelial carcinomas. Nested variant of urothelial carcinoma



was first reported by Stern [I, 2]. The first reported case
of nested variant of urothelial carcinoma was interpreted
as a benign lesion, but this lesion subsequently recurred.
Pursuant to this Talbert and Young [3] reported 3 cases of
nested variant of urothelial carcinoma in 1989 which they
described as the carcinomas of the urinary bladder with
deceptively benign-appearing foci. Murphy and Deana in
1992 [4] coined for this tumour the terminology of nested
variant of transitional cell carcinoma, as it resembles von
Brunn’s nests. There are reports which indicate that such
tumours are diagnosed at an advanced stage and they are
associated with inferior prognosis. There is no consensus
opinion regarding the optimum management of nested vari-
ant of urothelial carcinoma. The ensuing paper contains a
review of the literature on nested variant of urothelial carci-
noma.

2. Methods

Extensive literature search was done using various internet
search engines to identify case reports, case series, and
review manuscripts as well as conference abstracts on nested
variant of urothelial carcinoma using the following terms:
nested variant of urothelial carcinoma and nested variant of
transitional cell carcinoma. The identified documentations
were thoroughly read in order to ascertain the presentation,
investigation, diagnostic features, tumour stage, manage-
ment, and outcome of nested variant of urothelial carcinoma.
Details of diagnostic features, tumour details and outcome
were not detailed in few of the identified documentations
on nested variant of urothelial carcinoma; however, enough
information was gathered to summarize the presentation,
diagnosis, management, and outcome of patients in most
cases (see Tables 1 and 2).

3. Results/Literature Review

3.1. Definition. Nested variant of urothelial carcinoma is one
of the variants of urothelial carcinoma that was added to
the WHO classification in 2004. This variant of urothelial
carcinoma exhibits a deceptively bland-appearing invasion by
nests of cells [5]. They are rare tumours which are com-
posed of irregular and confluent small nests and abortive
tubules which are made up of urothelial cells infiltrating the
lamina propria or muscularis propria, usually without any
evidence of surface epithelium [3]. Nested variant of urothe-
lial carcinoma was first described in 1989 by Talbert and
Young [3] who reported the cases of 3 men aged from 53 to
77, and who had carcinoma of the urinary bladder which
was characterized by foci with a deceptively benign histologic
appearance. In two cases this feature led to a significant delay
in the establishment of the correct diagnosis. The diagnostic
difficulty in these cases resulted from the resemblance of
foci of infiltrating carcinoma von Brunns nests, cystitis
glandularis, cystitis cystica, and nephrogenic adenoma, alone
or in combination. The features that helped in distinguishing
these foci from benign processes were an irregular distri-
bution, the presence of large numbers of closely packed
epithelial aggregates, focal-to-moderate cytologic atypia, and
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transitions to unequivocal carcinoma. In the third case, the
superficial component of a carcinoma closely resembled an
inverted papilloma [3].

3.2. Epidemiology. Nested variant of urothelial carcinoma
usually occurs in men who are older than 60 years which is
similar to the occurrence of classic urothelial carcinoma [6].

3.3. Age. Nested variant of urothelial carcinomas has been
reported in patients aged between 42 years and 90 years.

3.4. Clinical Features. Nested variant of urothelial carcinoma
is either rare or underreported with a reported incidence of
0.3% of invasive bladder tumours [6]. Lin and associates [7]
stated that the nested variants of urothelial carcinoma exhibit
aggressive behaviour despite their bland cytologic features.
Wasco and associates [8] stated that the clinical outcome of
pure or mixed nested variant with usual urothelial carcinoma
is similar. Often nested variant of urothelial carcinoma at
first presentation is diagnosed in an advanced stage and the
tumour often involves the ureteric orifices [6].

It has been stated that the neoplasm resembles von
Brunn’s nest [4] and it may be misinterpreted as benign [9].

3.5. Treatment. Radical surgical resection is the treatment of
choice [6].

3.6. Macroscopic Features. Quite often there is no evidence of
a clearly defined tumour.

3.7 Microscopic Features. The described microscopic features
of nested variant of urothelial carcinoma include the follow-
ing.

(i) Irregular and confluent small nests and abortive
tubules are composed of urothelial cells infiltrating
the lamina propria or muscularis propria, usually
without surface involvement [2].

(ii) The tumour cells usually exhibit mild atypia (mild
pleomorphism, slightly increased nuclear/cytoplas-
mic ratios, occasional prominent nucleoli, and rare
mitotic figures) and resemble cystitis glandularis and
cystitis cystica [5].

(iii) Deep tumour-stroma interface is jagged and infiltra-
tive [6].
(iv) Often more atypia and focal anaplasia with increasing
depth of invasion are one of the features [6].
(v) Typical urothelial is often present [10].
(vi) Retraction artefact may be seen [6].

(vii) By definition these tumours cannot be high grade or
have overlying surface carcinoma in situ [6].

3.8. Cytology. It has been stated that subtle features are not
diagnostic themselves—these subtle features include medium
sized round/polygonal cells with abundant, dense, slightly
granular basophilic cytoplasm and well-defined cell borders,
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irregular cell counters, increased nuclear/cytoplasmic ratio,
coarse chromatin, and occasional prominent nucleoli [15].

3.9. Positive Immunohistochemical Stains. Nested variants of
urothelial carcinoma stain positively for the following:

(i) CK7, CK20, p63, Ki-67, and CK903 [28],
(ii) variable P53 [6].

3.10. Negative Immunohistochemical Stains. Nested variants
of urothelial carcinoma stain negatively with

(i) Bcl12, EGFR, and PSA [6].

3.11. Differential Diagnosis. Some of the listed differential dia-
gnoses of nested variant of urothelial carcinoma include the
following.

(i) Adenocarcinoma: colonic differentiation and more
prominent atypia [6].

(ii) Cystitis cystica/cystitis glandularis: this has no atypia
and no invasion [6].

(iii) Inverted papilloma: this has no deep invasion [6].

(iv) Nephrogenic metaplasia/adenoma: this usually has
papillary component, prominent tubular, or cystic
structures lined by single layer of cuboidal cells, no
atypia, and no invasion [6].

(v) Adenocarcinoma of prostate: this is centred in the
p
prostate gland and immunohistochemically stains
positively with PSA and PSAP [6].

(vi) Urothelial carcinoma with small tubules: this is an
invasive carcinoma with small gland-like spaces lined
by urothelial cells without intracellular mucin or
columnar lining; some authors have considered this
as part of nested variant of urothelial carcinoma [29].

(vii) von Brunn’s nests: these have no invasion, no promi-
nent atypia, and no focal anaplasia as stated by some
authors [30].

3.12. Characteristic Diagnostic Criteria Used to Confirm Nested
Variant of Urothelial Carcinoma. Rouse [5] summarized the
diagnostic features that could be used to confirm the dia-
gnosis of nested variant of urothelial carcinoma as follows.

(1) Infiltrative pattern: it is worth noting that (a) the infil-
trative pattern may sometimes be difficult to assess on
biopsies that are small; (b) deep foci of classical jagged
invasion quite often exist; (c) if present evidence of
muscularis propria involvement is definitional (d) the
stroma may be desmoplastic or normal.

(2) Predominant pattern—variably sized nests are seen
and these are most often small sized and fused.

(3) Frequent forms of lumens or spaces—(a) the lumens
are quite often empty; however, necrotic debris may
be found in them or PASd stainable material; (b) the
carcinoma cells forming and lining the spaces do not
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have secretory/glandular cytoplasmic differentiation;
() the lining cells of the spaces tend to be transitional
or squamous PASd negative; (d) There is no absence
of goblet cells; and (e) if extensive then the terminol-
ogy of microcytic urothelial carcinoma can be used.

Cytologically predominantly bland—the cytological
features of this tumour include the following (a) focal
cytologic atypia is almost invariably present but
sometimes this is only present in deeper tissues; (b)
the overlying mucosa is often normal or there may be
a papillary component; (c) nested variant of urothelial
carcinoma often involves the ureteric orifices; and (d)
despite the bland cytology these tumours are usually
aggressive and invasive tumours [5].

3.13. Salient Points from Reported Cases and Case Series. Lin
and associates [7] stated the following.

(i) Nested variant of urothelial carcinoma is character-
ized by confluent small nests and abortive tubules of
mildly atypical neoplastic cells infiltrating the lamina
propria and/or muscularis propria of the bladder.

(ii) Despite its deceptively bland histomorphologic app-
earance, the lesion is reported to have an aggressive
behaviour. The collective immunohistochemical exp-
ression of suppressor genes, growth factor, and pro-
liferation activity marker had not been previously
studied in this disease.

(iii) They had stained formalin-fixed, paraffin-embedded
archival tissues from 12 cases of nested variant of
urothelial carcinoma with monoclonal antibodies to
p21, p27, p53, EGF-R, and bcl-2, as well as the
proliferation marker MIB-1. They also evaluated the
area of predominant immunoreactivity. They also
compared the pattern of immunostaining with the
clinical parameters.

(iv) p21 was positive in 10 of 12 cases and located at the
deepest portion of the tumour in 5 of 10 positive cases.
Immunoreactivity for p27 was seen in 11 of 12 cases
and limited to the superficial portion of the tumor in
9 of 11 positive cases. Only 3 and 2 of 12 cases were pos-
itive for p53 and bcl-2, respectively. MIB-1 immunore-
activity ranged from 2 to 35% of the neoplastic
cells, with most tumors showing a proliferation index
of >15%. Follow-up ranged from 3 to 30 months
(mean, 17.6 months). All patients except one were
alive, although three patients developed metastases.
Nested variant of urothelial carcinoma is a deceptively
benign-appearing neoplasm with potential of deep
invasion and metastases. Immunohistochemically,
nested variant of urothelial ca