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Case Report

Bladder carcinoma with shadow cell differentiation: a
case report with immunohistochemical analyses
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Abstract: A peculiar case of bladder carcinoma showing shadow cell differentiation (SCD) in a 72-year-old man is
presented. The tumor histologically revealed high grade urothelial carcinoma (UC) and partially contained squa-
mous component with a transition to shadow cell nests, similar to those seen in cutaneous pilomatricoma (PMX).
Immunohistochemically, the modes of cell death in the component of SCD were identical to those in PMX. The
present case as well as 10 cases of cutaneous PMX showed nuclear expression of beta-catenin, whereas 10 cases
of bladder UC with squamous differentiation revealed membranous localization without nuclear expression. These
results suggest that nuclear accumulation of beta-catenin may play an important role for SCD in the present case.
SCD in extracutaneous tumor is extremely rare and, in the literature, the present case is the second one as for blad-

der carcinoma.
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Introduction

Shadow cells are specialized form of keratin-
ized cells differentiating toward hair matrix and
are characteristically found in cutaneous
pilomatricoma (PMX) [1], craniopharyngioma
and odontogenic cyst [2]. Shadow cell differen-
tiation (SCD) is also found in gonadal teratoma-
tous tumors [3-7] and in some visceral carcino-
mas [8-14], on extremely rare occasion.
Carcinoma of the urinary tract usually reveals a
histological feature of urothelial carcinoma
(UC), while some cases partially show squa-
mous and/or glandular differentiation [15].
However, there has been only one case report
of bladder carcinoma showing SCD, as far as
we know [14]. This paper presents an addition-
al case of UC with SCD. Furthermore, the modes
of cell death as well as expression pattern of
beta-catenin were compared among the pres-
ent case, cutaneous PMX and bladder UC with
squamous differentiation.

Case Report
Clinical course

A 72-year-old Japanese man noticed asymp-
tomatic gross hematuria and malignant cells

were detected in urinary cytology specimens.
He visited Suwa Red Cross Hospital (Nagano,
Japan) for further examination and treatment of
the tumor. Computed tomography (CT) revealed
a cauliflower-like mass, approximately 3cm. in
diameter, with muscularis propria invasion, on
anterior wall of urinary bladder. Transurethral
resection (TUR) of the tumor was performed
and a histopathological diagnosis of bladder
carcinoma was made. Although invasion of car-
cinoma into muscularis propria was not con-
firmed histopathologically, he underwent total
cystectomy based on CT diagnosis. The residu-
al carcinoma showed intraepithelial spread
without wall invasion in the resected bladder.
The patient has been well without recurrence of
the tumor for one year after operation.

Histopathology

The TUR specimens, resected piece-by-piece,
mostly consisted of carcinoma tissue infiltrat-
ing into lamina propria of bladder mucosa.
Histologically, the tumor formed irregular nests
composed of atypical urothelial cells, including
a small number of large atypical cells bearing
bizarre nucleus, and was diagnosed as high
grade UC (Figure 1A). The tumor nests partially
contained necrotic foci and was scattered with
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Figure 1. Histology of the bladder tumor (H.E. stain).
A: A feature of high-grade urothelial carcinoma with
intermingled large atypical cells with bizarre nucleus
(arrow). B: Shadow cell nests with peripheral squa-
mous component (asterisks) through “transitional”
cells.

apoptotic bodies. In addition, parts of carcino-
ma tissue were intermingled with shadow cells
forming nests or scattered among UC nests
(Figure 1B). The shadow cells showed the same
morphological feature as those in PMX; they
preserved cell shape with eosinophilic cyto-
plasm and ghost-like nucleus. Although UC
nests and shadow cell nests mostly revealed
abrupt mutual transition, some of the latter
contained a small amount of squamous compo-
nents in the periphery of nests through a small
number of “transitional” cells (Figure 1B). In
this paper, “transitional” cells do not mean uro-
thelial cells, but the cells similar to those seen
between basaloid cell layer and shadow cell
nests in PMX.

Immunohistochemistry

Formalin-fixed, paraffin-embedded tissue sec-
tions of bladder tumor were stained for single-
stranded DNA (ssDNA), gamma-H2AX, cleaved
caspase-3, cleaved lamin A, caspase-14, uro-
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Figure 2. Immunohistochemistry of the bladder tu-
mor. (A) Shadow cell nests as well as peripheral squa-
mous component and “transitional” cells are positive
for involcurin. (B)(C) “Transitional” cells in the area
of shadow cell differentiation are immunoreactive for
gamma-H2AX (B) and single-stranded DNA (C).

plakin, involcurin and beta-catenin in order to
examine the modes of cell death/keratinization
in SCD, as previously described [16], and to
characterize SCD. Shadow cell nests were neg-
ative for gamma-H2AX, ssDNA, caspase-14,
cleaved caspase-3 or cleaved lamin A, while
“transitional” cells were reactive for gamma-
H2AX (Figure 2B) and ssDNA (Figure 2C).
Cleaved caspase-3 and cleaved lamin A were
positive in some apoptotic bodies, but were not
in the “transitional” cells.

The shadow cells as well as squamous compo-
nent (cells with preserved nucleus) in the
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Figure 3. Immunohistochemistry for beta-catenin. (A)
(B) Nuclear and cytoplasmic localization in urothe-
lial, squamous and “transitional” cells in the present
bladder tumor (A) and in basaloid cells in cutaneous
pilomatricoma (B). Shadow cells (asterisks) are neg-
ative in both tumors. (C) Membranous localization in
the squamous component of bladder carcinoma (dif-
ferent case from the present one).

periphery of the nests showed immunoreactiv-
ity for involcurin (Figure 2A). No components
were reactive for uroplakin. As for beta-catenin
immunostaining, intense nuclear and cytoplas-
mic expression was observed in many UC cells,
squamous component and some “transitional”
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cells (Figure 3A), whereas membranous expres-
sion was focally present. For comparison, cases
of cutaneous PMX and bladder UC with squa-
mous differentiation (10 cases in each) were
retrieved from our database file and were
stained for beta-catenin. All cases of PMX
showed intense nuclear and cytoplasmic
expression of beta-catenin in basaloid cells
(Figure 3B). On the other hand, all cases of
bladder UC with squamous differentiation did
not reveal nuclear expression, but showed
membranous localization in both components
(Figure 3C).

Discussion

Various types of pathological keratinization,
such as squamous eddies, cancer pearls or
dyskeratosis are frequently observed in the
squamous proliferative lesions. SCD is also a
specialized form of keratinization toward hair
matrix [1], while it is extremely rare to find SCD
in the tumors except for PMX, craniopharyngio-
ma and odontogenic cyst [2]. According to
review of the literature, extracutaneous tumors
showing SCD are divided into two categories:
(@) gonadal teratoma and extragonadal der-
moid cyst containing squamous components
[3-7] and (b) carcinoma containing squamous
components (i.e., squamous cell carcinoma,
adenosquamous carcinoma, adenoacanthoma
(adenocarcinoma with squamous metaplasia)
or other types of carcinoma with squamous
metaplasia) [8-14]. There have been 12 report-
ed cases in the latter category (Table 1) and
the primary sites include ovary [8, 9], uterus
[10], colon [10, 11], lung [12], gallbladder [13]
and urinary bladder [14]. Most of these report-
ed cases contained squamous component,
suggesting that shadow cell nests are derived
from squamous components as a variant of
keratinization. Zamecnik et al. [13] also men-
tioned that SCD was frequently found in endo-
metrial adenosquamous carcinoma. As for
bladder carcinoma showing SCD, only one case
has been described so far [14]; the present
case is the second one as far as we know. The
tumor in our case also contained a small
amount of squamous component, which was
confirmed by positive immunoreaction for invol-
curin, in the periphery of shadow cell nests.
Morphologically, it could be regarded as a vari-
ant of UC with squamous differentiation.
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Table 1. Reported cases of tumor with shadow cell differentiation (except for primary cutaneous & odon-
togenic tumors, craniopharyngioma and teratoma/dermoid cyst)

Primary site Age/Sex Histological type” Authors [ref.] Year
Ovary 48/F ASC Fang et al. [8] 1996
31/F endometrioid AC (skin metastasis) Lalich et al. [9] 2010
Uterus 40/F AC with squamous differentiation Zamecnik et al. [10] 1995
53/F “ “
46/F “ “
27/F AH with squamous metaplasia “
Colon 63/M AC with squamous differentiation “
58/M ASC “
65/M AC with squamous metaplasia Nakayama et al. [11] 1997
Lung 76/M SCC Garcia-Escudero et al. [12] 2002
Gallbladder 67/F small cell carcinoma Zamecnik et al. [13] 1998
Bladder 75/M UC with squamous metaplasia Zamecnik et al. [14] 1996
72/M UC with squamous differentiation Nakamura (present case) 2012

“AC: adenocarcinoma, ASC: adenosquamous carcinoma, AH: adenomatous hyperplasia, SCC: squamous cell carcinoma, UC: uro-

thelial carcinoma.

The modes of cell death in extracutaneous
tumors showing SCD have not been examined
so far. We previously examined expression pat-
tern of apoptosis-related markers in various
types of keratinization and clarified that SCD in
PMX is not identical, although partly similar, to
apoptosis [16]; i.e., transitional cells showed
DNA double strand breaks without caspase-3
activation or nuclear fragmentation. The mode
of cell death in SCD in PMX may be “apoptosis-
like programmed cell death” after classification
by Leist and Jaattela [17]. In the present case
also, immunoreaction for gamma-H2AX and
ssDNA in the “transitional” cells suggested
DNA double strand breaks, although morphol-
ogy and other immunohistochemical results
were different from apoptosis. The patterns of
immunoreaction in the areas showing SCD in
the current bladder tumor was same as those
in PMX [16], indicating that the modes of cell
death in these two are identical.

In the present case, nuclear localization of
beta-catenin was observed in many UC cells,
squamous component and some “transitional”
cells. Beta-catenin is a dual-functional protein;
it not only acts as a submembranous compo-
nent of the cadherin-mediated cell adhesion
system, but also accumulates to nucleus and
acts as a key component in the Wnt signal
transduction pathway [18]. This pathway plays
an important role in tumorigenesis including
formation of hair follicle-related tumors. The
majority of cases of cutaneous PMX show
nuclear accumulation of beta-catenin [19, 20]
with frequent mutation in CTNNB1 gene encod-
ing beta-catenin [20, 21]. As for bladder carci-
noma, on the other hand, nuclear expression of
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beta-catenin or CTNNB1 gene mutation is infre-
quently observed in UC [22, 23], but beta-
catenin has not been investigated in UC with
squamous differentiation. We compared the
present case, cutaneous PMX and bladder UC
with squamous differentiation, and found that
beta-catenin accumulated to nucleus of viable
tumor cells in the present case and cutaneous
PMX, but did not in conventional bladder UC
with squamous differentiation. These results
suggest that nuclear accumulation of beta-
catenin in the present case plays a significant
role in cellular proliferation and differentiation
via the Wnt signaling pathway, as in PMX [19-
21]. The present case may be different from UC
with squamous differentiation from a stand-
point of molecular abnormalities. More cases
should be examined further in order to clarify
the mechanism of SCD in the tumors other than
PMX.
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