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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. Despite its deceptively bland histomorpho-
logic appearance, the lesion is reported to have an
aggressive behavior. The collective immunohisto-
chemical expression of suppressor genes, growth
factor, and proliferation activity marker has not
been previously studied in this disease. Formalin-
fixed, paraffin-embedded archival tissues from 12
cases of nested variant of urothelial carcinomawere
stained with monoclonal antibodies to p21, p27,
p53, EGF-R, and bcl-2, as well as the proliferation
marker MIB-1. The area of predominant immuno-
reactivity was also evaluated. The pattern of immu-
nostaining was compared with the clinical parame-
ters. p21was positive in 10 of 12 cases and located at
the deepest portion of the tumor 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 positive for p53 and bcl-2, respectively.
MIB-1 immunoreactivity 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 mo). All patients
except one were alive, although three patients de-
veloped metastases. Nested variant of urothelial
carcinoma is a deceptively benign-appearing neo-
plasm with potential of deep invasion and metasta-
ses. Immunohistochemically, nested variant of
urothelial carcinoma shares some features with

high-risk conventional urothelial carcinomas, such
as loss of p27 expression and high proliferation in-
dex. Nevertheless, p53, bcl-2, or EGF-r immunore-
activity is not frequently seen.
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Nested variant of urothelial carcinoma was de-
scribed as a malignant entity by Talbert and Young
(1). This lesion has a deceptive benign appearance,
characterized by confluent small nests or abortive
tubules of urothelial cells infiltrating the lamina
propria and/or bladder muscularis propria. They
contain urothelial cells with mild pleomorphism,
slightly increased nuclear/cytoplasmic ratio (N/C),
and occasional prominent nucleoli (Fig. 1).
There are �30 cases of nested variant of urothe-

lial carcinoma reported in the literature, suggesting
that this lesion is either rare or underrecognized
(1–8). The largest series (16 cases), was reported by
Drew et al. (3), and the remaining reported cases
originate from several small series and case reports.
Nested variant of urothelial carcinoma is believed
to have an aggressive behavior (3), despite its bland
morphology, emphasizing the importance in recog-
nizing this unusual variant of urothelial carcinoma.
Multiple biological markers have been evaluated

in conventional urothelial carcinomas in an at-
tempt to better understand the molecular events
that lead to disease progression and study the cor-
relation with grade and behavior. Some of these
biological markers include p21, p27, p53, EGF-r,
bcl-2, and MIB-1. In general, loss or absence of
immunoreactivity for cyclin-dependent kinase in-
hibitors p21 and p27 has been associated with poor
prognosis in conventional urothelial carcinoma (9–
12). Overexpression of the tumor suppressor gene
p53 has been related to tumorigenesis, prognosis,
and survival in conventional urothelial carcinoma
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(11–17). Expression of the apoptosis-regulating pro-
tein bcl-2 and the receptor for the epidermal
growth factor EGF-r have also been linked with
poor prognosis and with high-stage conventional
urothelial carcinoma (15, 16, 18). Hence, to evaluate
potential role of these biological markers in nested
variant of urothelial carcinoma, we studied their
expression in a series of 12 cases.

MATERIALS AND METHODS

Twelve cases of urothelial carcinoma with the
morphologic characteristics of nested variant of
urothelial carcinoma as described by Talbert and
Young (1) were identified from the files of Memorial
Sloan-Kettering Cancer Center. All patients were
treated and followed at the same institution. The

diagnosis of nested variant of urothelial carcinoma
was reviewed and confirmed by three authors (OL,
MC, and VER). The specimens were also evaluated
for the presence of conventional urothelial carci-
noma. The demographic information, clinical pre-
sentation, pathologic stage, and follow-up were ex-
tracted from the medical charts.

Tissue fixed in 10% formalin and embedded in
paraffin was available in all cases. Immunohisto-
chemical studies were performed using the avidin-
biotin-peroxidase complex method. The primary
antibodies used were p21WAF1 (Oncogene, Cam-
bridge; 1:100 dilution), p27Kip1 (DAKO, Carpinteria,
CA; 1:2000 dilution), p53 (Clone DO7, DAKO; 1:1000
dilution), MIB-1(Immunotech, Fullerton, CA; 1:50
dilution), bcl-2 (DAKO; 1:50 dilution), and EGF-r
(Zymed, South San Francisco, CA; 1:100 dilution).

FIGURE 1. Nested variant of urothelial carcinoma is characterized by confluent small nests and abortive tubules of neoplastic cells infiltrating the
lamina propria and/or bladder muscularis propria.
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Immunostaining enhancement with heat epitope
retrieval procedure was performed for the antibod-
ies p21WAF1, p27Kip1, p53, MIB-1, and bcl-2 using a
regular vegetable steamer. Briefly, the sections were
deparaffinized and placed in a solution of citrate
buffer solution (pH 6.0), steamed for 30 minutes,
then cooled before immunostaining. Prior diges-
tion with pepsin was used for EGF-r immunostain-
ing. The antigen–antibody reaction was visualized
using 3,3'-diaminobenzidine as chromogen. Known
positive and negative tissues were used as controls.
The thresholds that were used to call a lesion pos-
itive or negative were 5% of nuclear staining for
p21WAF1 and p27Kip1, 20% nuclear staining for p53,
5% cytoplasmic staining for bcl-2, and 5% membra-
nous staining for EGF-r. MIB-1 immunostaining
was reported as percentage of nuclear staining. The
distribution of immunoreactivity was also analyzed
in addition to the presence or absence of
immunoreactivity.

RESULTS

The clinicopathologic findings of the 12 patients
with nested variant of urothelial carcinoma are
summarized in Table 1. The patients in this series
included 9 male and 3 female patients ranging in
age from 42 to 90 years old (mean � 65 y). Ten of 12
patients underwent cystectomy, 1 patient received
only radiation therapy because of the presence of
distant metastases, and 1 patient underwent trans-
urethral resection only. All lesions were composed
of small, well-delineated nests of urothelial cells
infiltrating the lamina propria and/or bladder mus-
cularis propria. Direct extension to the bladder mu-
cosal surface was seen in 11 of 12 cases. The neo-
plastic cells displayed mild increase in N/C ratio,
dense cytoplasm, and occasional nucleoli resulting
in a bland morphology. Increased pleomorphism
was seen occasionally in the deepest components
of the tumor. Mitotic figures were not readily iden-
tified. Nested variant of urothelial carcinoma was
the only type of urothelial carcinoma present in

seven patients, and it was the only type seen in the
invasive component in all specimens. The remain-
ing five patients presented with overlying in situ
conventional urothelial carcinoma. Four of the as-
sociated in situ carcinomas were flat, and one was a
low-grade papillary carcinoma. No direct connec-
tion was seen between flat urothelial carcinoma in
situ and the nested variant of urothelial carcinoma
(Fig. 2A). The papillary carcinoma was present, jux-
taposed to the nested variant of urothelial carci-
noma (Fig. 2B). No other type of invasive urothelial
carcinoma was seen in these 12 patients. Pathologic
stage varied from pT1 to pT3b (3pT1, 5pT2, and
4pT3), clinical stage (AJCC 2002) ranged from I to
IV, and the follow-up ranged from 3 to 30 months
(mean � 17.6 mo). At time of last follow-up, nine
patients had no evidence of disease, two patients
were alive with metastases, and one patient had
died of disease. The latter three patients represent
patients who were clinically Stage IV at the time of
diagnosis, with regional metastases at the time of
cystectomy or presence of clinically evident distant
metastases.

Two pathologists (OL and VER) analyzed the im-
munohistochemical findings independently, and
the results represent a consensus of their findings.
In general, there was excellent interobserver agree-
ment. The immunohistochemical results and the
distribution of immunoreactivity for each individ-
ual case are summarized in Table 2.

The majority of cases were positive for p21 and
p27, whereas immunoreactivity for p53 was seen in
only three cases. Two cases showed immunoreac-
tivity for bcl-2 confined to the superficial compo-
nent of the tumor. No immunoreactivity for EGF-r
was seen in any of the cases. Proliferation activity
using the MIB-1 immunoreactivity was present in
all cases and, in most cases, with a proliferative
index of �15% (Table 2).

The distribution of immunoreactivity within tu-
mors was interesting. p21 was located predomi-
nantly in the deepest component of the tumor in 5
of 10 p21-positive cases (Fig. 3A) and was diffusely

TABLE 1. Clinicopathologic Features

Patient Age/Sex Pathologic Stage AJCC Stage Treatment Status Follow-Up Associated CUC (WHO/ISUP 1998)

1 90/F pT1 I Cystectomy NED 30 No
2 73/F pT3b III Cystectomy � chemotherapy NED 5 No
3 65/M pT2b IV Cystectomy � chemotherapy AWM 16 Flat CIS
4 70/M pT3b III Cystectomy � chemotherapy AWM 15 Flat CIS
5 61/M pT3b IV Cystectomy � chemotherapy NED 19 Flat CIS
6 80/M pT3b III Cystectomy NED 27 Flat CIS
7 66/M pT1 I Cystectomy NED 22 No
8 53/M pT1 I Cystectomy NED 19 No
9 51/M pT2 IV RT DOD 3 No

10 59/M pT2a II Cystectomy NED 24 No
11 42/F pT2a II Cystectomy NED 20 No
12 76/M pT2a I TUR NED 12 Low Grade Papillary UC

M, male; F, female; NED, alive with no evidence of disease; AWM, alive with metastases; DOD, dead of disease; CIS, carcinoma in situ; CUC,
conventional urothelial carcinoma; TUR, transurethral resection.
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distributed in the remaining 5 cases (Fig. 3B). Im-
munohistochemical staining for p27 was seen in 11
cases. The immunoreactivity was localized only in
the superficial component of the tumor in 10 of
these 11 cases (Fig. 4A), whereas only one p27-
positive case displayed a diffuse immunoreactivity
(Fig. 4B). Interestingly, five cases with p21 expres-
sion confined to the deepest component of the
tumor showed p27 immunoreactivity only in the
superficial component of the tumor. Overexpres-
sion of p53 was observed only in three cases. Pre-
dominant p53 overexpression was noted in the

deepest areas of the tumor in two cases (Fig. 5A)
and was diffusely distributed in the remaining case
(Fig. 5B). No case showed immunoreactivity for
EGF-r. Immunoreactivity for bcl-2 was seen in the
superficial component of the tumor in two cases
(Fig. 6). All cases showed immunoreactivity for
MIB-1, ranging from 15–35%, except for one case, in
which only 2% of the cells were positive. Three
cases showed increased immunoreactivity in the
deepest component of the tumor (Fig. 7A), whereas
the remaining nine cases displayed diffuse immu-
noreactivity (Fig. 7B).

FIGURE 2. A, no direct connection was seen between overlying flat urothelial carcinoma in situ (short arrow) and the nested variant of urothelial
carcinoma (long arrow). B, low-grade papillary carcinoma (short arrow) was present, juxtaposed with the nested variant of urothelial carcinoma
(long arrow).

TABLE 2. Immunohistochemical Results and Geographic Distribution of Several Markers in Nested Variant of

Urothelial Carcinoma

Case
p21 p27 p53 EGF-R bcl2 MIB-1

Result Location Result Location Result Location Result Result Location % Location

1 � Diffuse � Surface � � � 20 Diffuse
2 � Diffuse � Diffuse � � � 15 Diffuse
3 � Diffuse � � � � 35 Diffuse
4 � Diffuse � Surface � � � 35 Diffuse
5 � Base � Surface � Base � � Surface 2 Base
6 � � Surface � � � 20 Diffuse
7 � Base � Surface � � � Surface 35 Diffuse
8 � Base � Surface � � � 15 Base
9 � � Surface � Diffuse � � 30 Diffuse

10 � Diffuse � Surface � � � 30 Base
11 � Base � Surface � � � 20 Diffuse
12 � Base � Surface � Base � � 15 Base
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DISCUSSION

Most carcinomas of the urinary bladder, flat or
papillary, do not represent a major diagnostic prob-
lem for the pathologist. Nonetheless, some variants
of urothelial carcinoma such as the nested variant
have a bland morphology (19) and have growth
pattern characteristics that overlap with various be-
nign entities such as in nested papilloma, Brunn
nests, and nephrogenic metaplasia. For these rea-
sons, they might pose a diagnostic dilemma. The
neoplastic cells in nested variant of urothelial car-
cinoma show little atypia, and they are arranged in
nests that mimic cystitis cystica or Brunn’s nests,
leading to a possible underrecognition of this tu-
mor. This lesion was even described as a benign
lesion (20) before the original description of it as a
malignant tumor by Talbert (1).

The demographics of our patient population are
very similar to previously reported studies of nested
variant of urothelial carcinoma. There is a marked
predominance of male patients, with a mean age of
�60 years. This age and sex distribution is similar to
that in conventional urothelial carcinoma, a finding
already noted by Drew et al. (3). The patients in our
series presented with pathologic stage ranging from
pT1 to pT3b (3 pT1, 5 pT2, and 4 pT3), whereas
most patients previously described were reported
as pT1 or pT2 (3). The higher stage presentation in
our series might reflect the nature of our institution.
Most patients (9 of 12) in our series were alive
without evidence of disease at last follow-up, de-
spite the higher stage presentation. Conversely,
Drew et al. (3) reported a high incidence of persis-
tent or progressive disease in his series. It is impor-

FIGURE 3. p21. A, immunostaining only in the deep component of the tumor (arrow). B, diffuse immunostaining.
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tant to indicate that the majority patients in our
series were treated with cystectomy, whereas all
cases reported by Drew et al. (3) were treated only
with transurethral resection. These findings suggest
that this disease should be approached clinically as
high-risk disease, with early cystectomy as an op-
tion for pT1 and pT2 tumors. We have previously
demonstrated that cytologic follow-up in these pa-
tients after TUR is difficult (21).

The aggressive behavior of nested variant of
urothelial carcinoma underscores the importance
of distinguishing them from benign proliferative
lesions such as Brunn’s nests, cystitis glandularis,
nephrogenic metaplasia, and inverted papilloma.
Cytologic atypia is not a good parameter because
the mild atypia seen in nested variant of urothelial
carcinoma can be deceptive, especially at low- and

medium-power magnification. Obviously, invasion
of the muscularis propria excludes the possibility of
any benign lesion.

Previous studies performed in conventional
urothelial carcinoma have indicated that alter-
ations in cell-cycle regulation are important in the
neoplastic transformation and progression (13).
Some of the markers implicated in this process
include p21, p27, p53, and bcl-2.

The cyclin-dependent kinase inhibitor p21 is a
protein that can lead to cell cycle arrest at G1 phase
by inhibiting DNA replication through interaction
with PCNA (22). The presence of p21 expression has
been associated with low-grade urothelial carcino-
mas (23) and decreased probability of tumor recur-
rence (2). Stein et al. (2) have demonstrated that the
majority of tumors with overexpression of p53

FIGURE 4. p27. A, presence of immunoreactivity in the superficial component only (long arrow) with loss of immunostaining in the deep
component (arrowhead); note presence of reactivity in the lymphocytes (short arrow). B, diffuse immunostaining.
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showed loss of p21, whereas most tumors that are
p21 positive contained wild-type p53. This is a find-
ing similar to what was observed in our series. Eight
of 10 p21-positive cases showed no overexpression
of p53, whereas 1 case with diffuse overexpression
of p53 showed absence of expression of p21. The

study by Stein et al. (2) also concluded that tumors
with p53 overexpression and lack of p21 expression
demonstrated higher rate of recurrence and worse
survival when compared with p53 overexpression/
p21-positive and p53 wild type/p21-positive cases.
This was also a finding of Qureshi et al. (11) in their
study of nine cases of conventional urothelial car-
cinoma. Interestingly, the only patient who died of
disease in our series displayed p53 overexpression
and lack of p21 expression. We only encountered
two cases with p53 overexpression in which p21
was expressed.

Most cases (10 of 12) showed expression of p21,
with predominant expression in the deepest com-
ponent of the tumor in 5 of 10 positive cases. Of
note, increased proliferation activity as shown by
MIB-1 immunoreactivity was also noted in the
same area; therefore, the presence of p21 expres-
sion in the deepest component of tumor might
indicate increased transcription of the protein in an
attempt to stop the cell cycle by counterbalancing
other tumorigenic pathways.

Other biological markers that have been studied
in conventional urothelial carcinoma include p27, a
p53-independent cyclin-dependent kinase inhibi-
tor. Low p27 expression has been associated with
progression of disease (9), poor overall survival, and
relapse (10). In our series, low or absent p27 expres-
sion in the deeper component of the tumor in as-
sociation with high proliferation index (�15%), was
seen in nine cases. These findings might suggest
that loss of p27 and high proliferation index repre-
sent common tumorigenic pathways in nested vari-
ant of urothelial carcinoma.

The immunoreactivity of p27 in 10 of 11 p27
positive nested variant of urothelial carcinoma
cases was quite peculiar because it was limited to
the superficial component of the tumor. Further-
more, 5 of these 10 cases demonstrated immuno-
reactivity for p21 only in the deepest component of
the tumor. This finding might suggest that, in se-
lected cases, once p27 protein transcription is de-
creased, a different pathway induces the expression
of p21 in an attempt to inhibit cell proliferation.

The widely studied tumor suppressor protein p53
has been associated with aggressive biological be-
havior in conventional urothelial carcinoma (24).
However, its role as an independent prognostic fac-
tor in immunohistochemical studies has been dis-
puted in the literature. This controversy may be
attributed to lack of standards in performing and
analyzing the immunohistochemical data. None-
theless, p53 overexpression was not found to be a
frequent event in nested variant of urothelial
carcinoma.

Proliferation activity as seen by immunoreactivity
for the proliferation marker Ki-67 using the anti-
body MIB-1 has been associated with aggressive-

FIGURE 5. p53. A, rare immunoreactivity in the deep component of
the tumor (arrow). B, diffuse immunostaining.

FIGURE 6. bcl-2. Immunostaining present only in the superficial
component of the tumor.
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ness in conventional urothelial carcinoma. Several
investigators (25, 26) have indicated that prolifera-
tion activity is an independent indicator on univar-
iate analysis. The relationship of proliferation activ-
ity with other biological markers such as p53 and
p27 has also been well studied and appears to cor-
relate with poor prognosis (10, 11, 15). High prolif-
eration index was frequently seen in nested variant
of urothelial carcinoma and may be helpful in dis-
tinguishing nested variant of urothelial carcinoma
from benign proliferative lesions such as cystitis
cystica, Brunn’s nests, nephrogenic adenomas, or
inverted papillomas. These proliferative lesions are
known to have a proliferation index that does not
exceed 10%, as opposed to nested variant of urothe-
lial carcinoma (27–30). This feature can be useful in
superficial biopsies in which the infiltrative nature

of nested variant of urothelial carcinoma cannot be
easily evaluated.

The apoptosis regulating protein bcl-2 is reported
to correlate with poor patient outcome, particularly
when associated with p53 overexpression (15, 16).
This tumorigenic pathway does not appear to play a
role as a prognostic factor in nested variant of urothe-
lial carcinoma because expression of bcl-2 and p53
overexpression were not common events in our se-
ries. Only 1 case in our series showed bcl-2 expression
in combination with p53 overexpression.

EGF-r is another biological marker that has been
studied in conventional urothelial carcinoma and
has been associated with poor prognosis and high
proliferation index (18, 31). The expression of EGF-r
also does not appear to play a role in nested variant
of urothelial carcinoma because EGF-r expression

FIGURE 7. MIB-1. A, immunoreactivity limited to the deep component of the tumor (arrow). B, diffuse immunostaining.
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was not seen in any case in our series, despite the
high proliferation index seen in most cases.

The heterogeneous geographic distribution of bi-
ological markers in nested variant of urothelial car-
cinoma is interesting. It suggests that these tumors
are composed of neoplastic cells with heterogenous
phenotypes and that this heterogeneity can be geo-
graphically related. Intratumoral histologic, cytoge-
netic, and immunohistochemical heterogeneity is a
known phenomenon in conventional urothelial
carcinoma. It is not unusual to see the presence of
glandular or squamous differentiation in close as-
sociation with conventional urothelial carcinoma.
Morphologic heterogeneity can also occur in nested
variant of urothelial carcinoma, where increased
atypia in the deepest component of the tumor has
been described in the literature and it was present
in one case in our series. Intratumoral cytogenetic
heterogeneity has also been demonstrated in con-
ventional urothelial carcinoma by comparative
genomic hybridization (32), loss of heterozygosity,
and single nucleotide polymorphism (33) studies.
Diaz-Cano et al. (33) have also reported differences,
although not significant, in immunohistochemical
expression of p53, p21, and pRB in superficial and
deepest component of muscle-invasive conven-
tional urothelial carcinoma. Curiously, those inves-
tigators reported that p21 expression was higher in
the superficial compartment of conventional
urothelial carcinoma, whereas in our study, p21
was present diffusely or predominantly in the deep-
est component of nested variant of urothelial car-
cinoma. The presence of immunoreactivity only in
the superficial component raised the possibility
that fixation could be responsible for the difference
in immunoexpression between different compart-
ments. This problem was not an issue in our series
because there was immunoreactivity in both super-
ficial and deep compartments for different antibod-
ies with equal intensity. Furthermore, immunore-
activity for p27 was seen in lymphocytes located
deep in the tissue fragments, whereas p27 expres-
sion was seen only in the superficial component.

In summary, nested variant of urothelial carci-
noma is a deceptively bland-appearing neoplasm
with potential of deep invasion and metastases that
should not go unrecognized. Immunohistochemi-
cally, nested variant of urothelial carcinoma shares
some features with poor-prognosis conventional
urothelial carcinoma, such as loss of p27 expression
in the deeper component of the tumor and high
proliferation index. Other biological markers asso-
ciated with poor prognosis in conventional urothe-
lial carcinoma, such as p53, bcl-2, and EGF-r, are
not frequently altered in nested variant of urothelial
carcinoma. Increased immunostaining for MIB-1
has the potential to become a helpful marker to

distinguish nested variant of urothelial carcinoma
from benign proliferative lesions, which it mimics.
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