Case Report

World | Nephrol Urol.2014;3(1):58-62

Squamous Cell Carcinoma of the Urinary Bladder:
A Clinicopathological Study of Four Cases and
a Review of the Literature

Konstantinos Stamatiou®, Eleni Chelioti™ ¢, Maria Sotiraki®, Evdokia Efthymiou®,
Alexia Papalexandrou®, Aikaterini Tsavaric, Kalliroi Koulia®,
Thivi Vasilakaki®, Maria Tsilivigkou®

Abstract

Squamous cell carcinoma (SCC) of the bladder is a relatively rare
tumor. There are no specific diagnostic tests and it is usually diag-
nosed in advanced stage. Therefore, the prognosis is poor and most
patients die. The only proved predisposing factor is chronic irrita-
tion of the bladder by urinary infection, calculi and long-term in-
dwelling catheterization. Here we are reviewing the pathologic and
clinical characteristics of four consecutive cases of this rare tumor.
Three patients were males and the remaining one was female. The
median age was 70.1 years (range, 62 - 74 years). Patients under-
went transurethral resection of bladder tumor. In all the four cases,
the diagnosis of bladder SCC was established on the pathologic ex-
amination of the resected tissue. Three out of these four patients
died within 22 months of the diagnosis of SCC, while the remaining
is alive and disease-free 2 years after initial. The aggressive nature
of the tumor precludes radical therapy whenever possible, since ad-
juvant therapy seems to have little effect.
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Introduction

Squamous cell carcinoma (SCC) of the bladder generally
represents 2% to 7% of all urothelial cancers with consider-
able geographic variability in prevalence worldwide [1]. In
the western world, SCC represents less than 5% of all blad-
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der tumors. There are no specific diagnostic tests and it is
usually diagnosed in advanced stage. Therefore, the progno-
sis is poor and most patients die. The only proved predispos-
ing factor is chronic irritation of the bladder by urinary infec-
tion, calculi and long-term indwelling catheterization. Here
we are reviewing the pathologic and clinical characteristics
of four consecutive cases of this rare tumor.

Case Report

Three specimens of SCC of the bladder were obtained be-
tween 2010 and 2013 and all were received via consultation
with one of the authors. The sections were fixed in 10% buff-
ered formalin, processed in the standard fashion, embedded
in paraffin, cut at 4 mm intervals and stained with H&E. Im-
munohistochemical staining was performed by the standard
immunoperoxidase technique. The antibodies used included
cytokeratin (CK 5, 6, 7) uroplakine III, prostate-specific anti-
gen (PSA), P63, CK19, CK20 and cyclooxygenase 2 (COX-
2). Cases were scored for the percentage of mixed compo-
nent, necrosis and heterologous elements.

Patient demographics and prior history
Three patients were males and the remaining one was fe-

male. Their median age was 70.1 years (range, 62 - 74 years)
and most of them were older than 70 years. One patient pre-

Figure 1. Computed tomography (CT) of the abdomen
showed a 6 cm solid mass in the left groin.
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Figure 2. The biopsy specimen consisted partly of normal
diverticula wall and partly of invasive keratinizing squamous
cell carcinoma involving the diverticula wall and the full thick-
ness of the adjacent bladder wall extending into the perivesi-
cal soft tissue.

sented with de novo bladder cancer. Of note, the tumor was
found accidentally by abdominal ultrasound. None of the
remaining patients had a previous history of bladder cancer
and there was no clear evidence of a bladder tumor in their
initial assessment. In one of these two patients, the tumor
was found in a bladder diverticulectomy specimen whereas
the remaining patient underwent transurethral resection of
a suspicious lesion of the bladder for diagnostic purposes.
The diagnosis of bladder SCC was established by the patho-
logic examination of the resected bladder tissue in all four
patients.

Detailed clinical features
Case 1

A 62-year-old man with no prior history of bladder cancer
presented with chronic urinary retention. Upon ultrasound
investigation, he was found to have an enlarged urinary blad-
der with a considerable amount of residual urine (greater
than 1,000 mL). His prostate gland was 58 cm?. He also had
at least three urinary bladder diverticulae of 3 cm diameter
or greater (the larger of them had a diameter of 5 cm). A
mild dilatation of both left and right renal pelvis was not-
ed as well. His serum creatinine level was 6 mg/dL and his
blood urea nitrogen was 97 mg/dL. He reported difficulty in
urination in the last 6 months. A catheter was placed until
the normalization of blood urea nitrogen and serum creati-
nine levels and the patient underwent the regular diagnos-
tic workout. Intravenous pyelography and cystoscopy con-
firmed the findings of the ultrasound investigation. Urine
cytology revealed abundant infectious cells; however, it was
negative for malignancy. Digital rectal examination was
normal and serum PSA value was 2.5 ng/mL. The patient
underwent transurethral resection of the prostate and 7 days
later bladder diverticulectomy. Difficulty in the detachment
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Figure 3. The biopsy specimen consisted partly of normal
diverticula wall and partly of invasive keratinizing squamous
cell carcinoma involving the diverticula wall and the full thick-
ness of the adjacent bladder wall extending into the perivesi-
cal soft tissue.

of the larger diverticula from the surrounding tissues during
the procedure revealed a soft tissue mass arising from the
diverticula wall and expanding to the adjacent fat and perito-
neum. Histological examination diagnosed SCC of the blad-
der. Computed tomography (CT) scans of the abdomen and
chest and complete gastroenterologic investigation excluded
other locations.

Case 2

A 74-year-old male smoker with a history of recurrent non-
muscle-invasive grade 2 urothelial carcinoma and few TUR-
BTs was admitted to our department with a bladder tumor
found accidentally by abdominal ultrasound. He was asymp-
tomatic although he had a positive urine culture. Of note,
his regular follow-up examinations (cystoscopy, urine cytol-
ogy and abdominal ultrasound) 6 months prior his admission
were normal. The patient underwent clinical and radiological
evaluation: cystoscopy showed the tumor to appear as a solid
mass located in the posterior bladder wall while the CT scan
of the abdomen was suspicious for locally advanced disease
(invasion of the vescical fat). CT scans of the chest, and
brain as well as a bone scan were all negative for metastatic
disease. Histologic examination of the TUR-BT specimens
confirmed the diagnosis of locally advanced pure SCC of the
bladder without urothelial element.

Case 3

A 72-year-old patient suffering of chronic obstructive uropa-
thy (benign prostate hypertrophy related renal insufficiency)
and arterial hypertension was admitted to our hospital with
anouria. His serum creatinine level was 8.5 mg/dL and his
blood urea nitrogen was 387 mg/dL. He reported a long-term
catheter use, for at least 5 years, because of prostatic hyper-
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Figure 4. COX-2 was expressed homogeneously and in-
tensely in the cytoplasm of neoplastic cells.

trophy and recurrent urinary retention. Physical examination
revealed a palpable mass (probably corresponding to block
nodes) in the left groin and an enlarged prostate gland. Ab-
dominal ultrasound revealed excessive hydronephrosis and
cortical thinning of kidneys, apparent thickening of bladder
wall and a 120 cc volume prostate gland. CT of the abdo-
men showed a 6 cm solid mass in the left groin (Fig. 1), a
small solid mass in the liver, left para-aortic and internal iliac
lymph nodes and ipsilateral osteolytic lesions on the base of
the pubo-ischial ramus and the pubic body. The bladder wall
was thickened and the middle lobe of the prostate protruded
in the lumen of the bladder. CT of the chest found no abnor-
malities. The patient’s renal function was improved after five
dialysis sessions and bilateral placement of percutaneous
nephrostomy tubes. He underwent transdermal biopsy of the
mass. Histological examination diagnosed SCC of unknown
origin (Fig. 2). Patient subsequently underwent additional
tests. Urine cytology diagnosed uroepithelial atypia while
cystoscopy revealed an ulcerated area on the left lateral wall
above the ipsilateral vesicoureteral junction. Histologic ex-
amination of the TUR-BT specimens confirmed the diagno-
sis of stage IT SR.

Case 4

A 71-year-old woman came to the emergency department of
our hospital with gross hematuria. Her past medical history
included episodes of cystitis caused by vesical stones. Bi-
manual examination and endoscopic evaluation revealed a
fungating mass in the bladder neck measuring 3 x 2 cm in
size. Cystoscopic biopsies were taken.

Histologic features
Case 1
The biopsy specimen consisted partly of normal diverticula

wall and partly of invasive keratinizing SCC involving the
diverticula wall and the full thickness of the adjacent bladder
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wall extending into the perivesical soft tissue (Fig. 2, 3). Sur-
gical margins were not disease-free. Immunohistochemistry
study demonstrated positive stain for cytokeratins (CK) 5, 6
and COX-2 and negative for PSA, CK19 and CK20 and P63.
Some of the tumor cells were immunoreactive with P63 and
uroplakine III. COX-2 was expressed homogeneously and
intensely in the cytoplasm of neoplastic cells (Fig. 4).

Case 2

The biopsy specimen had an overall volume of 5 cc. His-
tological examination showed a well-to-moderate differen-
tiated squamous carcinoma. Squamous differentiation was
characterized by irregular and infiltrative nests or sheets of
polygonal cells with distinct cellular borders, eosinophilic
cytoplasm and varying degrees of keratinization. The adja-
cent bladder epithelium showed dysplasia and SCC in situ
along with extensive squamous metaplasia. Immunohisto-
chemical study showed that the tumor cells were positive for
CK5/6 and COX-2. Squamous metaplastic epithelium also
expressed COX-2.

Case 3

Histopathology examination of percutaneous biopsy speci-
mens revealed moderate differentiated SCC. In immunohis-
tochemistry, the tumor cells were positively stained for CK5-
6, partly positive for uroplakine III and negative for CK7
and PSA. Histological examination of the bladder biopsy
also diagnosed stage II SCC with same immunohistochemi-
cal characteristics.

Case 4

Histological examination of the mass showed a well-to-mod-
erate differentiated squamous carcinoma. Squamous differ-
entiation was characterized by irregular and infiltrative nests
or sheets of polygonal cells with distinct cellular borders,
eosinophilic cytoplasm and varying degrees of keratiniza-
tion. The tumor elicited areas of necrosis and demonstrated
muscle wall invasion. The non-neoplastic tissue showed
extensive squamous metaplasia. The immunohistochemical
study showed that the tumor cells were positive for CK5/6
and COX-2 and negative for CK19 and CK20. Some of the
tumor cells were immunoreactive with P63. COX-2 was ex-
pressed homogeneously and intensely in the cytoplasm of
neoplastic cells. Squamous metaplastic epithelium also ex-
pressed COX-2.

Patient treatment and outcomes
Case 1

Despite extended surgical excision, tumor recurrence, bac-
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terial infection and abscess were developed locally in due
course. The patient did not respond to the antimicrobial treat-
ment and underwent two more surgical interventions. He
also developed distant metastases and died of septic shock,
26 days after the second intervention.

Case 2

The patient was unfit for radical surgical treatment and was
advised to receive radiotherapy and adjuvant chemotherapy
with cisplatin plus gencitabin. He was found with evidence
of metastatic disease at the last follow-up (18 months after
diagnosis); however, he refused treatment and died 8 months
after the time of diagnosis.

Case 3

During hospitalization, the patient had recurrent UTI that
was treated with appropriate antimicrobial therapy. The
patient developed multiple visceral metastases and died 4
months after the time of diagnosis.

Case 4

The patient underwent staging and he was found with a
T2NOMO disease. He subsequently underwent radical cys-
tectomy. Two years after initial diagnosis, he is alive and
disease-free.

Discussion

SCC is a histologically distinct form of cancer. It arises from
the uncontrolled multiplication of cells showing particular
cytological or tissue architectural characteristics of squa-
mous cell differentiation, such as the presence of keratin,
tonofilament bundles or desmosomes. Epidemiological stud-
ies indicate that the development of SCC of the urinary blad-
der is closely associated with chronic inflammation of the
urinary tract. In fact, SCCs occur in association with schisto-
somiasis in 83% of the cases [2]. Actually, the exact underly-
ing mechanism is currently unknown. COX-2 is markedly
expressed in all SCCs suggesting that chronic inflammation
stimulates the production of COX-2 protein and that an in-
creased COX-2 level in turn induces the development of
SCC of the bladder affecting many biological features of this
tissue including apoptosis, cell adhesion, angiogenesis and
invasiveness [2].

Although less than 4% of SCC cases are at risk of me-
tastasis and hence life-threatening [3], SCC of the bladder
usually has poor prognosis as most patients die within a short
period from the time of diagnosis [4]. Radical cystectomy
with urinary diversion appears to be the treatment of choice
but 5-year survival rates are still unsatisfactory ranging from
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27% to 33%. Why this tumor exhibits a highly aggressive
behavior when located in the bladder is not known. How-
ever, the natural history of this malignancy may be linked
to its histological characteristic (squamous element) and its
pathogenesis. The squamous element may be present in the
bladder either as a result of metaplastic transformation of
the normal mucosa or through differentiation of the conven-
tional transitional cell carcinoma. Both represent an adaptive
change which occurs in response to long-term irritation of
the bladder mucosa. The pathogenesis of SCC of the blad-
der is not clearly understood; however, it is associated with
the epithelial metaplasia. The last has been extensively in-
vestigated in the cervix: many studies demonstrated that the
region of the epithelium which has undergone metaplastic
changes is particularly susceptible because the immature
metaplastic epithelial cells are susceptible to carcinogens
and that most, if not all, cervical carcinomas develop there
[5]. Respectively in the bladder, the fully differentiated nor-
mal urothelium subjected to metaplasia is gradually con-
verted into another type epithelium composed by stratified
squamous cells, which is susceptible to mutations. Addi-
tionally, keratinization and extend of squamous metaplasia
seems to play an important role in the pathogenesis of SCCs.
In fact, non-keratinizing squamous metaplasia, also known
as vaginal metaplasia as it is mostly found in females, is lim-
ited (it normally occurs in the trigone of the bladder) and it
is well defined. It does not have clinical significance and it
is considered an anatomic variation, caused by a hormonal
influx [6]. In contrast, keratinizing squamous metaplasia is
associated with SCC. It is considered a pre-cancerous condi-
tion especially when more than 50% of the bladder surface
is affected [7]. The exact pathophysiologic mechanism of
the transformation from keratinizing squamous metaplasia
to SCC is not clearly understood; however, it is mediated
by the epithelial growth factor (EGFR) a tyrosine kinase
that transduces signals controlling cell proliferation. Actu-
ally, an increased EGFR receptor activity has been reported
in squamous carcinomas associated to previous squamous
metaplasia of the bladder [8]. Enhanced activity of EGFR
is also found in the bladder of patients with muscle inva-
sive SCC derived from keratinizing squamous metaplasia.
Of note, most of these cancers are invading the muscularis
propria of the urinary bladder at the time of diagnosis [6, 9].
Interestingly, conventional urothelial carcinomas containing
squamous cell component display highly aggressive behav-
ior: more than 90% of these carcinomas are poorly differen-
tiated (histological grade: G3) and most patients (76%) car-
rying these tumors are diagnosed at an advanced stage [10,
11]. Interestingly, the occurrences of disease recurrence and
mortality rates of patients with transitional carcinomas with
squamous differentiation are two-fold and four-fold higher
than in patients without squamous differentiation respective-
ly [10, 12]. Whether the unfavorable prognostic value can be
attributed to squamous differentiation and if it is dependent
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on intrinsic biologic properties of the tumor are not known.
It could be however assumed that the strong adhesion be-
tween cells that characterize SCCs may be associated with
the aggressive nature of both primary SCCs and transitional
carcinomas containing foci of squamous metaplasia. In fact,
structures involved in cell-to-cell adhesion and cell adhe-
sion molecules play a significant role in cancer progression.
Moreover, cell-to-cell interactions of cancer cells with endo-
thelium determine the metastatic spread. In addition, direct
tumor cell interactions with platelets, leukocytes and soluble
components significantly contribute to cancer cell adhesion,
extravasation and the establishment of metastatic lesions
[13]. It remains obscure, how during metastases, reduced
adhesion (despite the presence of retentive cytokines) per-
mits the cancer cells to migrate from the primary site while
increased adhesion capacity permits the cancer cells to settle
on the secondary environment. Evidence suggests that cells
cannot effectively migrate unless they can establish a num-
ber of new adhesions; however, too much adhesion may im-
pede translocation of the cell body. In confirmation to the
above, expression of the adhesion molecule E-cadherin was
not correlated with tumor progression, invasion and metas-
tasis in the tumor cells of SCC human bladder cancer [14].
Whether and if cell adhesions serve as key sites for signal
transduction and establishment of cell polarity remains also
unknown.

In conclusion, efforts on early diagnosis and control of
local recurrence should be addressed in order to improve
survival of patients with SCC of the urinary bladder. While
monitoring protocols required for the early control of local
recurrence, future studies should target the relationship be-
tween cell adhesion motility and translocation since which
may be important for effective chemotaxis.
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