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Aim of the study:

1. Re-evauation of the histopathologic types and grading of a sample of urinary bladder
carcinomain Libyan patients by the H& E stain.

2. Detection of the extension of invasion and spread of these urinary bladder carcinomas by

clinicopathological correlation using the TNM classification.

3. Immunohistochemical staining of one of the prognostic urinary bladder tumor marker
(Tp53) & correlation of the results with the available clinicopathologic parameters of urinary

bladder carcinoma.
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INTRODUCTION

The urinary bladder is the most common site of urinary tract tumors, Bladder cancer may
be encountered at any age, but most patients (80%) are 50 to 80 years old. Men are affected
three times as often as women. Most tumors are microscopically classified as urothelial (
transitional cell) neoplasms, squamous cell carcinoma, adenocarcinomas, neuroendocrine
carcinomas are minority. Most tumors are malignant, but their aggressiveness and prognosis
vary, depending on the clinical stage and microscopic grade and type of each tumor

(Robbin&Cortan, 2007).

Tumors are often multifocal and can occur in any part of the urinary tract lined by
transitional epithelium, from the renal pelvis to the posterior urethra. These tumors are believed
to arise as a consequence of irreversible damages of the DNA (initiation), then continued
division and proliferation (promotion). Progression toward neoplasia may require cumulative
effects of one or more initiating/ promoting agents. Molecular genetics and immunopathologic
analysis of bladder cancer have identified a number of abnormalities in some of the genes and
proteins that have been implicated in the development and progression of such tumors, mainly

in the Tp53 pathway (Ryan KM A et al, 2001).

In general, individual prognosis of infiltrating bladder tumors can be poorly predicted based
on clinical factors alone. Tumor multifocality, tumour size of >3 c¢cm, and concurrent carcinoma
in situ have been identified as risk factors for recurrence and progression ( Rodriguez- Alonso A
et al, 2002). Tumour extension beyond the bladder on bimanual examination, infiltration of the
ureteral orifice, lymph node metastases and presence of systemic dissemination are associated

with a poor prognosis ( Haleblian GE et al, 1998).

Morphologic prognostic factors include grade, stage, as well as other specific
morphologic features. Histologic grade probably has prognostic importance for pT1 tumors. As

most pT2 and higher stage tumors are high grade, its value as an independent prognostic marker
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remains questionable. Depth of invasion, which forms the basis of pT categorization is the most
important prognostic factor. In efforts to stratify category pT1 tumors further, sub-staging
systems have been proposed on the basis of the level of invasion into the lamina propria.Tumors
that infiltrate beyond the muscularis mucosae have a higher progression rate (Hasui Y et al,

1994).

Despite marked differences in the prognosis of pT1 and pT2-4 cancers, these tumors are
highly similar on the genetic level, It could therefore be expected, that similar genetic alterations
might be prognostically relevant in all stages. A multitude of molecular features has been
analyzed for a possible prognostic role in invasively growing bladder cancer. Despite all this
extensive research, there is currently no molecular parameter that is sufficiently validated and
has sufficient predictive power to have accepted clinical value in these tumors (Kausch I &

Bohle A, 2002).

The tumor suppressor gene (Tumor protein P53) Tp53 is located on chromosome 17p13
and encodes a nuclear phosphoprotein involved in the cell cycle that allows cellular DNA repair
and/or apoptosis, which occurs by controlling cellular progression from the G1 to the S phase
(Greenblatt Ms et al, 1994). Mutant Tp53 has a prolonged half-life and can be demonstrated by
immunohistochemical techniques . Furthermore, over-expression of Tp53 has been correlated

with the grade of bladder cancer (Sarkis AS et al, 1995).

TP53 Alterations of the TP53 tumour suppressor gene have been by far the most intensively
studied potential prognostic marker . Early studies suggested a strong prognostic importance of
immunohistochemically detectable nuclear TP53 protein accumulation in both pT1 and pT2-4

cancers (Sarkis AS et al ,1993, Schmitz-Drager BJ et al, 2000).

A series of 50 libyan patients with urothialial carcinoma were retrospectively studied.all
carcinomas were selected from the archive of the department of pathology, derived from the
period from 2007 to 2011, based on the availability of representative paraffin blocks.an

experienced pathologist confirmed all histological diagnoses. All tumors were classified using



the histopatholgical criteria of the world health organization (WHO) classification, and staging

was made according to the American joint committee on cancer system.

The aim of this study is to quantify the tumor gene (TP53) status in urinary bladder
cancer & determine whether they correlate with tumor pathologic stage & grade. The
material were include about 50 urinary bladder cancer cases which were graded &
staged. The specimens were be analyzed for Tp53 immunohistochemical staining by
anti Tp53 antibodies. The correlation between histopathological grade & tumor stage

will be evaluated.



Chapter 2

Review of Literature



Urinary Bladder

The urinary bladder, an epithelial-lined hollow viscus with strong muscular wall, is
characterized by its distensibility, it can accommodate up to 400-500 ml of urine with out
achange in intraluminal pressure. The urinary bladder is a temporary reservoir of urine that
varies in size , shape , position , and relations according to its content and state of neighboring

viscera

Embryology of urinary bladder

The cloaca is divided by the urorectal septum into a dorsal rectum and a ventral urogenital
sinus. It is this urogenital sinus that will give rise to the majority of the urinary bladder; it is
aided by the caudal migration of the cloacal membrane, which will close the infraumbilical
portion of the abdominal wall. The caudal portions of the mesonephric ducts become dilated and
eventually fuse with the urogenital sinus in the midline dorsally, contributing to the formation of
the bladder trigone. While these ducts contribute initially to the formation of the mucosa of the
trigone, this is subsequently entirely replaced by endodermal epithelium of the urogenital sinus.
The gradual absorption of the mesonephric ducts bring about the separate opening of the ureters
into the urinary bladder in the area of the trigone. During embryologic development, the allantois
regresses to completely form a thick, epithelial-lined tube, the urachus, which extends from the

umbilicus to the apex (dome) of the bladder. ( Figure2-1) (Moore K, 1982; Kissane JM, 1989).

Before or shortly after birth, the urachus involutes further becoming simply a fibrous cord.
Pathologists commonly refer to this fibrous cord, which extends from the dome of the bladder to
the umbilicus, as the urachal remnant, but it should be called the median umbilical ligament
since acoeurachal remnantae refers to remnants of the epithelial lining of the urachus that

occasionally persist within the median umbilical ligament (Moore K, 1982).



The epithelial lining of the urachus is urothelium, similar to that of the urinary bladder and
ureter, but it frequently undergoes metaplastic change that is mostly of a glandular nature
urogenital sinus in continuity with the allantois. The lamina propria, the muscularis propria, and
the adventitia develop from the adjacent splanchnic mesenchyme. These facts are important in
understanding the histogenesis and nomenclature of lesions arising from the epithelial surface, as
well as the bladder wall. For example, glandular features within benign (cystitis glandularis,
nephrogenic. The epithelium of the urinary bladder is endodermally derived from the cranial
portion of the adenoma) and malignant (adenocarcinoma) urothelium is not due to mesodermal
within the trigone but come about through a process of metaplasia and are a reflection of
histologic plasticity (multipotentiality) of the urothelium. Since the mesonephric ducts involute
totally during embryologic development, it is wrong to refer to tumors with mixed epithelial and
sarcomatoid features arising in the bladder epithelium as mesodermal mixed tumors. They are, in
fact, endodermal mixed tumors and are usually called sarcomatoid carcinomas (Eble JN, 2004

etal).
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Figure ( 2-1): Embryology of urinary bladder
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Anatomic Considerations:

Bladder:

In the adult, the empty urinary bladder lies within the anteroinferior portion of the pelvis
minor, inferior to the peritoneum. In infants and children, it is located in part within the
abdomen, even when empty . It begins to enter the pelvis major at about 6 years of age and will
not be found entirely within the pelvis minor until after puberty. Nevertheless, in adults, as the
bladder fills it will distend and ascend into the abdomen, at which time it may reach the level of

the umbilicus (Moore KL, 1985).

The bladder lies relatively free within the fibrofatty tissues of the pelvis except in the area of
the bladder neck, where it is firmly secured by the pubovesical ligaments in the female and the
puboprostatic ligaments in the male. The relative freedom of the rest of the bladder permits

expansion superiorly as the viscus fills with urine (Tanagho E, 1992).

The empty bladder in an adult has the shape of a four-sided inverted pyramid and is enveloped
by the vesical fascia . The superior surface faces superiorly and is covered by the pelvic parietal
peritoneum (Figures2-2, 2-3) . The posterior surface, also known as the base of the bladder, faces
posteriorly and inferiorly. It is separated from the rectum by the uterine cervix and the proximal
portions of the vagina in females and by the seminal vesicles and the ampulla of the vasa
deferentia in males. These posterior anatomic relationships are very important clinically. Since
the majority of vesicle neoplasms arise in the posterior wall adjacent to the ureteral orifices,

invasive tumor may extend into adjacent soft tissue and organs (Moore KL, 1985).

The intimate relationship to the previously mentioned organs explains why hysterectomy and
partial vaginectomy are commonly performed at the time of radial cystectomy in women.
Similarly, we know that perivesical and seminal vesicle involvement is a bad prognostic sign in
bladder carcinoma in males , a reflection of high pathologic stage (Utz DC et al, 1980;
Mahadevia PS et al, 1986; Ro JY et al ,1987).



It is important to note that seminal vesicles may contain carcinoma without invasion, and this
occurs in cases of in situ urothelial carcinoma involving prostatic and ejaculatory ducts and
extending into the seminal vesicle epithelium. The latter is a rare occurrence, but these patients
do not appear to have a similarly bad prognosis unless prostatic stromal invasion is present. The
two inferolateral surfaces of the bladder face laterally, inferiorly, and anteriorly and are in
contact with the fascia of the levator ani muscles. The most anterosuperior point of the bladder is
known as the apex, and it is located at the point of contact of the superior surfaces and the two
inferolateral surfaces. The apex (dome) marks the point of insertion of the median umbilical
ligament and consequently is the area where urachal carcinomas are located (Meyers FH et al,

1968; Tanagho EA et al, 1968).

The trigone is a complex anatomic structure located at the base of the bladder and extending to
the posterior bladder neck. In the proximal and lateral aspects of the trigone, the ureters enter
into the bladder (ureteral orifices) obliquely. The muscle underlying the mucosa in this region is
a combination of smooth muscle of the longitudinal layer of the intramural ureter and detrusor
muscle . The intramural ureter is surrounded by a fibromuscular sheath (Waldeyer's sheath) that
is fused into the ureteral muscle. This fibromuscular tissue fans out in the area of the trigone and
mixes with the detrusor muscle, thus fixing the intramural ureter to the bladder. As the bladder
distends, the surrounding musculature exerts pressure on the obliquely oriented intramural ureter,
producing closure of the ureteral lumen and thus avoiding reflux of urine (Elbadawi A, 1972;

Politano VA, 1972; Shehata R, 1977).

The most distal portion of the bladder is called the bladder neck, and it is marked by the area
where the posterior and the inferolateral walls converge and open into the urethra. In the male,
the bladder neck merges with the prostate gland, and one may occasionally observe several
prostatic ducts present in this area. It is important to recognize the existence of these ducts since
their involvement by carcinoma should not be mistaken with invasive carcinoma. The bladder
neck is formed with contributions from the trigonal musculature (inner longitudinal ureteral
muscle and Waldeyer's sheath), the detrusor musculature, and the urethral musculature. The
internal sphincter is located in this general area, with major contributions from the middle

circular layer of the detrusor muscle (Tanagho EA, Smith DR ,1966).
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The bladder bed (structures on which the bladder neck rests) is formed posteriorly by the rectum
in males and vagina in females . Anteriorly and laterally it is formed by the internal obturator and
levator ani muscles, as well as the pubic bones. These structures may be involved in advanced
tumors occupying the anterior, lateral, or bladder neck regions and render the patient inoperable

(Moore KLL & Dalley AF, 2005).

Arterial supply of the bladder:

The main arterial blood supply of the bladder comes from the inferior vesical arteries that
branch from the internal iliacs. The umbilical arteries and its branches (the superior vesical
arteries) also supply the bladder, as do the obturator and inferior gluteal arteries and, in females,

the uterine and vaginal arteries (Weiss L, 1988).

Venous and lymphatic drainage of the bladder:

The veins of the urinary bladder drain into the internal iliac veins and form the vesical venous
plexus. In the male, this plexus envelops the bladder base, prostate, and seminal vesicles and
connects with the prostatic venous plexus. In females, it covers the bladder neck and urethra and
communicates with the vaginal plexus. Lymphatic drainage is through the external and internal
lymph nodes although drainage of portions of the bladder neck region may be through the sacral

or common iliac nodes (Weiss L, 1988).

Innervations of the bladder:

The urinary bladder is supplied by both sympathetic and parasympathetic nerves, which form
the vesical nerve plexus. The former are derived from T;; through L, nerves and play no role in
micturition. On the other hand, the parasympathetic nerves come from S, through S4 and travel
to the bladder via the pelvic nerve and inferior hypo gastric plexus. These nerves are important
to micturition since they contract the fibers of the muscularis propria, which in turn produces

traction upon the bladder neck and opens the internal sphincter of the bladder. In fact, it is
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believed that micturition is initiated by voluntary relaxation of the perineal muscles and the
striated muscle of the external sphincter located along the urethra. This action decreases urethral
resistance and triggers contraction of the smooth muscle of the trigone and remaining bladder,
closing the ureteral orifices and increasing the hydrostatic pressure within the viscus. These facts
account for the difficulty in starting micturition while whistling. The bladder also contains
sensory nerves that travel along the pelvic and hypogastric nerves and account for the sensation

of pain as the bladder becomes too distended (Fletcher TF & Bradley WE, 1978).
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Histology of urinary bladder:

Inner most layer being an epithelial lining and extending outward alamina propria, smooth
muscle (muscularis propria) ,and adventitia .The superior surface of the bladder comes in
contact with parietal peritoneum hence has aserosa (figure 2-4) . The anatomic and histologic
landmarks are used clinically and pathologically to stage patients with urothelial cancer in order

to choose therapy and estimate survival (mills& stacyE 2007).

Urothelium:

The urinary bladder is lined by so- called transitional epithelium. This name was coined
because its histologic appearance was transitional between non-keratinizing squamous and
pseudostratified columnar (Figure2-5). Many histologists and pathologists have suggested
urothelium as a more appropriate term. The thickness of the urothelium will vary according to
the degree of distension and anatomical location. It may be only two or three cell layers thick
along the minor calyces of kidney. In the contracted bladder, it is usually six to seven cells thick
and in the ureter three to five cells thick. One can identify three regions: the superficial cells that
are in contact with the urinary space, the intermediate cells, and the basal cells that lie on a

basement membrane (Koss LG, 1975; Fawcett DW, 1986).

In the distended bladder, the urothelium may be only two to three cells thick and flattened
with their long axis horizontal to the basement membrane. In practice, the thickness of the
urothelium is dependent not only in the degree of distension but also on the plane on which the
tissue is cut. If the cut is tangential to the basement membrane, it is possible to generate an
artificially thick mucosa. For these and other reasons, we feel that urothelial thickness is of
marginal or no utility in the assessment of urothelial neoplasms. Superficial cells are in contact
with the urinary space. They are large, elliptical cells that lie umbrella-like over the smaller
intermediate cells. They may be binucleated and have abundant eosinophilic cytoplasm (mills&

stacyE 2007).
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In the distended bladder, they become flattened and barely discernible. While the presence of
these cells is taken as a sign of normaly of the urothelium, one must be aware that they may
become detached due to superficial erosion during instrumentation or tissue processing in the
prosecting area. Conversely, it is possible to see umbrella cells overlying frank carcinoma. In
summary, the presence or absence of superficial cells cannot be used as a determining factor of

malignancy (Koss LG, 1969; Newman J, 1989; Fawcett DW et al, 1994).

Lamina Propria:

The lamina propria lies between the mucosal basement membrane and the muscularis
propria. It is composed of dense connective tissue containing a rich vascular network, lymphatic
channels, sensory nerve endings, and a few elastic fibers. In the deeper aspects of the lamina
propria, of the urinary bladder and ureter, the connective tissue is loose, allowing the formation
of thick mucosal folds when the viscus is contracted. Its thickness varies with the degree of
distention and is generally thinner in the areas of the trigone and bladder neck. In fact, in patients
with urinary outflow obstruction (i.e., prostatic hyperplasia), the bladder neck may contain
muscularis propria directly beneath the mucosa, with the lamina propria being virtually
indiscernible. In the midportion of the lamina propria of the bladder lie intermediate-sized
arteries and veins. Wisps of smooth muscle are commonly found in the lamina propria and

usually are associated with these vessels (Ro JY et al 1989; Dixon JS, Gosling JA, 1983).

Muscularis Propria:

The muscularis propria is said to be composed of three smooth muscle coats, inner and outer
longitudinal layers, and a central circular layer. In fact, these layers can only be identified
consistently in the area of the bladder neck. In other areas, the longitudinal and circular layers
mix freely and have no definite orientation. In the contracted bladder, the muscle fibers are
arranged in relatively coarse bundles that are separated from each other by moderate to abundant
connective tissue containing blood vessels, lymphatics, and nerves. Mature adipose tissue may
also be present. Very infrequently, one may see nests of paraganglia, usually associated with

neural or vascular structures. The cells are arranged in discrete nests or cords and have clear or

16



granular cytoplasm with round or vesicular nuclei. They should not be confused with invasive
carcinoma. Immunohistochemical stains for cytokeratins are negative but for chromogranin are
positive. Similar to other layers, the thickness of the muscularis propria will vary from patient to
patient, with age, and with the degree of distention. For staging purposes, the muscularis propria
has been divided into two segments, superficial and deep (T,, and T,p, respectively). No
anatomical landmarks can be used to make this distinction so it must be done by direct
visualization on the light microscope. Prior transurethral resection will alter the anatomy of the
site and mask normal landmarks, making proper staging difficult if not impossible (Olgac S et al,

2004).

Serosa:

The serosa is composed mainly of peritoneal covering. In the male, the superior surface is
covered completely with peritoneum, which extends slightly to the base and is continued behind
into the rectovesical pouch. In the female, the superior surface is covered almost entirely with
peritoneum, but posteriorly the serosa is reflected onto the uterus to form the vesicouterine

pouch. (mills & stacyE, 2007).
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Figure (2-4): histology of urinary bladde
(Clinical Anatomy 2003)

Figure (2-5): Normal urothelium

www.vh.org/adult/provider/anatomy
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The urinary bladder carcinoma:

The urinary bladder is the most common site of urinary tract tumors, Tumors are more
common in men than in women, Most tumors are microscopically classified as urothelial
(transitional cell) neoplasms about 90%, Squamous cell carcinomas 7%, adenocarcinomas 1%,
neuroendocrine carcinomas and sarcomas are rare. This distribution is in contrast to schistosoma
haematobium endemic areas, such as Egypt and parts of middle east where squamous cell
carcinoma is the most form of bladder cancer, Most tumors are malignant, but their
aggressiveness and prognosis vary, depending on the clinical stage and microscopic grade and
type of each tumor.Tumors are often multifocal and can occur in any part of the urinary tract
lined by transitional epithelium, from the renal pelvis to the posterior urethra. Most of the urinary
bladder tumors are located on the posterior and lateral walls of the bladder (70%), only about
(20%) are located on the region of the trigone and neck , the remaining (10%) are on the bladder

dome (Rubin et al, 2008).
Incidence:

Bladder cancer is a common malignant disease. More than 67,000 new cases are diagnosed
annually in the United States. The incidence of bladder cancer is higher in the United States and
Europe than in many other parts of the world. In the United States, bladder cancer is the 5th most
common malignant disease and the 10th most common cause of cancer deaths. The disease is
three times more common in men than women (due to smoking), and whites are affected more

commonly than blacks (Jamal A etal, 2007).

The high incidence of bladder cancer in men may be explained by environmental and dietary
exposures, innate sexual characteristics (e.g., anatomic differences), urination habits, or
hormonal factors. Most bladder cancers occur in adults who are more than 50 years of age, and
the disease has a male predominance. Cases also can occur in younger individuals, even children,
but are still more common in male patients and are usually low grade, with a favorable clinical
outcome. The mortality rate for bladder cancer has declined since the 1950s, partly because of

improvements in diagnosis and treatment (Hartge P et al, 1990; Fine SW et al, 2005).
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Approximately 90% of urinary bladder tumors in the United States are transitional cell type,
7% are squamous, 2% are glandular, and 1% are undifferentiated .This distribution is in contrast
to Schistosoma haematobium —endemic areas, such as Egypt and parts of the Middle East, where
squamous cell carcinoma is the most common form of bladder cancer see figure (2-6). In S.
haematobium infection, the toxins produced by the organism itself or through secondary
bacterial infection damage the urothelium, a process that can lead to squamous metaplasia and
subsequently to squamous cell carcinoma (although adenocarcinomas and urothelial carcinomas

are also observed). The patients usually present at a younger age and with advanced stage
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Figure( 2-6 ): Section of bladder wall from an Egyptian man. , (A) Note the presence of

Schistosoma eggs, associated with pronounced inflammation. , (B) A section from the same

bladder showing squamous carcinoma (Modern surgical pathology 2009).
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In libya, bladder cancer prevalence accounting for about 8% of the total cancer cases and was
ranked the 3" after breast cancer(10.6%) &colorectal cancer(9.1%) in study on the incidence of
cancer in eastern part of Libya conducted in the period between 1991&1995. About 327 cases of
genitourinary tract cancer were diagnosed in males out of which 149were in the urinary bladder
(45.6%) ,meanwhile 302 cases of genitourinary tract cancers were diagnosed in females only 25

cases were in the urinary bladder (8.3%) (Al-fituri Omran, 1995).

In Benghazi, a total of 67 bladder cancers were diagnosed in Benghazi Cancer Registry
(BCR) during 2004 with a huge predominance in men (52 cases, 77,6 % of all cancers in males)
over women (15 cases, 22,3%). Transitional cell carcinomas were the most common type of
cancer (60% of all microscopically verified cases). The age standardized rate (ASR) was
12.6/100,000 in men and 3.8/100,000 in women, with a remarkable difference with the estimated
cancer incidence for Libya by Globocan 2002 especially among males. The difference is
probably due to the fact that the Globocan 2002 estimate is based on the average of neighboring
countries and that includes Egypt, where the estimated incidence rate in males is the highest in
the world (ASR: 37.1 per 100,000), although both Algerian and Tunisian Cancer Registries

reported much lower incidence rates ( Benghazi Cancer Registry, 2004).

Mortality:

Mortality from bladder cancer is high in the elderly. For instance the ratio of disease related
mortality to incidence rates for men and women age 65 to 70 years is 16%and 24% , whereas
that for men and women age 80 and older is 40% and 60% .The mortality rate for bladder cancer
has declined since the 1950s, partly because of improvements in diagnosis and treatment (cancer

in Wisconsin — 1992, 1994).

Regional and national differences:

The incidence of urinary bladder cancer has been reported to be somewhat higher in the North
of the United States than in South, the incidence in different countries also differs considerably,
with higher rates in Great Britain and the United States than in Japan and Finland . In Hawaii,

the incidence is more than twice as high in whites as in those of Japanese descent. These
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differences probably reflects combined effects of environmental and hereditary factors (water

house J et al, 1982).

Clinical features:

Signs and symptoms:

The type and severity of clinical signs and symptoms of urinary bladder carcinoma depends on
the extent and location of the tumour. Most patients with urinary tumours present with at least

microscopic hematuria (Messing EM, Vaillancourt A, 1990).

The most common presenting symptom of bladder cancer is painless gross hematuria which
occurs in 85% of patients. Subsequent clotting and painful micturition may occur. In case of
large tumours bladder capacity may be reduced resulting in frequency. Tumours located at the
bladder neck or covering a large area of the bladder may lead to irritative symptoms, i.e. dysuria,
urgency and frequency. Similar symptoms may be present in the case of extensive carcinoma in
situ. Tumours infiltrating the ureteral orifice may lead to hydronephrosis, which is considered a
poor prognostic sign. Rarely, patients with extensive disease present with a palpable pelvic mass
or lower extremity oedema. In case of advanced disease weight loss or abdominal or bone pain

may be present due to metastases (Haleblian GE et al, 1998).

Although diagnosis of a bladder neoplasm may sometimes be suspected on ultrasound or
computed tomography scan, it is confirmed on cystoscopy. Histological diagnosis is secured by
resecting the tumour deep into the muscular layer of the bladder wall. A fraction of patients with
T1 disease may be treated by repeat transurethral resection alone. However, in case of extensive
disease most patients are candidates for potentially curative treatment like BCG&
Chemotherapy. Upper tract tumours occur in less than 4% of patients with bladder tumours

(Anderstrom C etal, 1989).

Imaging:
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Various imaging modalities are used not only for detection but also for staging of infiltrating
urothelial carcinoma. They include ultrasound, intravenous urography (IVU), computed
tomography (CT) and magnetic resonance imaging (MRI). Transabdominal ultrasonography of
the bladder is quick, non-invasive, inexpensive and available in most institutions. However,

staging accuracy is less than 70% for infiltrating bladder tumours (Denkhaus H et al, 1985).

Sensitivity reaches only 63%, yet with a specificity of 99% . There is a high false negative
rate for ultrasound examination because of tumour location, obesity of the patient or
postoperative changes. Transurethral ultrasonography may increase accuracy to >95% for T2 and

T3 bladder tumours. (Koraitim M et al, 1995; Datta SN et al, 2002).

Endoureteric sonographic evaluation of ureteral and renal pelvic neoplasms is technically
feasible. However, as endoluminal sonography is invasive and examiner dependent it is not

routinely used. Iliac lymph nodes cannot be assessed reliably on ultrasound (Liu JB et al, 1997).

Figure(2-7): Infiltrative urothelial carcinoma. Ultrasound images of a solid bladder tumour.
Bladder (black) of the bladder is poor .with tumour (white) protruding into the lumen.
(Pathology and Genetics of Tumours of the Urinary System and Male Genital Organs
2004)
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Risk factors :

Many factors have been linked to the development of bladder cancer ,including cigarette
smoke, chemical exposure, analgesics ,and certain urinary infections. These factors may induce

genetic changes in the cells and initiate carcinogenesis.

1.Cigarette smoking:

Tobacco smoking is the major established risk factor of bladder cancer. It is estimated that the
risk of bladder cancer attributed to tobacco smoking is 66% for men and 30% for women. The
risk of bladder cancer in smokers is 2-6 fold that of non-smokers (Brennan P ET AL, 2000). The
risk increases with increasing duration of smoking, and for those with the longest history of
smoking (60 years or more) reaches approximately 6 in men and 5 in women. The excess of risk
is observed also with increasing intensity of smoking (number of cigarettes per day), reaching
maximum of about 3 for those smoking 40 or more cigarettes per day. The increase of risk with
the increasing duration and intensity of smoking is similar in both sexes but, some studies
indicate higher risk in women than in men at the equivalent level of exposure .The risk of
bladder cancer goes down after stopping smoking, and 15 years cessation tends to be
approximately that of non-smokers. The decrease of risk after cessation is similar in both sexes

(IARC, 2004).

2. Occupational exposure:

Bladder cancer is associated with a number of occupations or occupational exposures. The first
such association was observed in 1895 by Rehn, who reported high rates of bladder cancer
among men employed in the aniline dye industry. Subsequent research among dyestuffs workers
identified the aromatic amines benzidine and 2-naphthylamine, and possibly 1 naphthylamine, as
bladder carcinogens . It has been estimated that contact with occupational carcinogens causes up

to 25% of all bladder tumours (Dietrich H&Dietrich B, 2001; Pashos CL et al 2002).
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3. Arsenic:

Several studies showed that use of drinking water containing chlorination byproducts or
contaminated by arsenic may increase risk of bladder cancer . An IARC Monographs Working
Group reviewed in 2004 the relevant epidemiological studies concluded that arsenic in drinking-
water is carcinogenic to humans (Group 1) and that there is sufficient evidence that itcauses
urinary bladder cancer. Key evidence came from ecological studies in Chile and Taiwan (China)

where large populations were exposed (Smith AH et al, 1998, IARC, 2004).

4-Phenacetin:

Several epidemiological studies indicate that chronic abuse of analgesics containing
phenacetin greatly enhance the risk of developing urothelial cancer of the renal pelvis, ureter and
bladder. The relative risk has been estimated in the range of 2.4 to more than 6. Early cases have
been reported from Scandanavia, Switzerland and Australia (McCredie M et al ,1982; Mihatsch
MJ, Knusli C,1982) .

5-Medicinal drugs:

The cytostatic agent, cyclophosphamide, has long been associated with the development of
leukemia and lymphoma. In addition, treatment with cyclophosphamide has been reported to be
associated with an increased risk of squamous cell carcinomas and sarcomas, especially
leiomyosarcomas. Similarly, chlornaphazine is associated with the development of bladder

cancer (Tanguay C et al, 2003).

6-Coffee:

There is no clear evidence of carcinogenic effect of coffee or caffeine in experimental animals,
but some epidemiological studies in humans showed elevated risk in coffee drinkers as compared
with non-coffee drinkers. Some studies showed increased risk of bladder cancer caused by coffee
drinking only in never smokers, while no increase of risk was observed in ever smokers (Hartge

P et al 1983, Woolcott CG et al, 2002).
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7-Chronic cystitis and other infections:

Chronic cystitis in the presence of indwelling catheters or calculi is associated with an
increased risk for squamous cell carcinoma of the bladder (Kantor et al, 1984). Between 2% and
10% of paraplegics with long-term indwelling catheters develop bladder cancer. Approximately
80% of these are squamous carcinomas. Similarly, schistosoma haematobium cystitis appears to
be causally related to the development of bladder cancer, often squamous cell carcinoma (Lucas,
1982). In Egypt, where schistosomiasis is endemic among males, squamous cell carcinoma of the
bladder (bilharzial bladder cancer) is the most common malignancy. There is also, however, an
increased incidence of transitional cell carcinomas in men with schistosomiasis. Cystitis- induced
bladder cancer from all causes is usually associated with sever, long-term infections. The
mechanisms of carcinogenesis are not understood but may involve formation of nitrite and N-

nitroso compounds in the bladder (Tricker et al, 1989).

Precancerous Lesions:

A precancerous lesion is an acquired tissue change such as actinic keratosis .These
precancerous conditions may exhibit varying biologic behavior. Some become malignant tumors
only occasionally and only after aprolonged period of time (“facultatively”). Others become
malignant tumors often and within a short time (“obligatorily”).Several histologic forms may be

distinguished according to the specific tissue (Riede &Werner, 2004).

Reactive atypia:

This benign lesion typically results from chronic irritation with stones, medical
instrumentation, or acute and chronic inflammation, which 1is evident in the
microscopic slides. The urothelial cells have uniformly enlarged vesicular nuclei and
prominent nucleoli. There is no nuclear atypia, hyperchromasia, nor any significant
variation in the size and shape of the nuclei (Eble JN et al, 2000; Amin MB et al, 2004;
Foster CS, Ross JS, 2004).
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Atypia, of unknown significance:

This lesion resembles those with reactive atypia, but also shows some irregularities in the
distribution of chromatin, nuclearhyperchromasia and pleomorphism, and enlarged nucleoli. The
nuclear changes are still mild but are out of proportion with the chronic inflammation in the

underlying stroma (Murphy WM et al, 2004).
Hyperplasia:

Clinical Features:
Rare benign urothelial lesion; it may be seen in the flat mucosa adjacent to low-grade

papillary urothelial lesion.

Gross Pathology:
Noncontributory
Histopathology:
Thickened urothelial mucosa without cytologic atypia. Marked thickening, rather than a
specific number of cell layers, is needed for the diagnosis of flat hyperplasia.( van Oers JM et al,

2006 )

Metaplasia :

Metaplasia refers to a change in morphology of one cell type into another type that is
considered aberrant (divergent) for that location. The urothelium frequently undergoes either
squamous or glandular metaplasia, presumably as a response to chronic inflammatory stimuli
such as urinary tract infection, calculi, diverticulae, or frequent catheterization. Squamous
metaplasia, particularly in the area of the trigone, is a common finding in women and is
responsive to estrogen production. This type of squamous metaplasia is characterized by
abundant intracytoplasmic glycogen and lack of keratinization, making it histologically similar to
vaginal or cervical squamous epithelium (Fig. 2-8), and is likely to represent a normal histologic

variant unassociated to local injury. (Mills et al, 2004).
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Urothelial Dysplasia:
-Clinical
Mean age = 60 years, with male predominance (M:F =3:1). Primary dysplasia is rare, and is a

strong risk factorfor the development of urothelial carcinoma in situ and invasive cancer. Usually
associated with concurrent or prior history of urothelial carcinoma; a risk factor for recurrence
and progression. Presents with irritative and obstructive symptoms and/or hematuria
-Macroscopic
Non-specific findings, erythematous or normal
-Microscopic

The term dysplasia is used to encompass previously designated mild and moderate dysplasia
and does not include severe dysplasia. Altered polarity with preservation of superficial cells and
cytoplasmic clearing. Cells vary in size and shape .Cells with irregular granular chromatin,
irregular nuclear membranes, nuclear crowding, and hyperchromasia. The long axes of nuclei are
parallel to the basement membrane Lacks cytoplasmic vacuoles, prominent nucleoli, or atypical

mitotic figures Figure (2-8) (Lianng Cheng et al, 2002).

Figure (2-8): Urothelial dysplasia. The urothelium shows nuclear crowding and cytologic
atypia. The cells have mildly altered chromatin distribution, slightly enlarged nuclei,
inconspicuous nucleoli, and rare mitoses (Amin MB ,2002).
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Urothelial Carcinoma In Situ:
-Clinical Features :

Patients are usually in their fifth or sixth decade. Asymptomatic or symptomatic with dysuria,
frequency, urgency, or even hematuria. CIS is commonly multifocal and may be diffuse. De
novo (primary) CIS accounts for less than 1% to 3% of urothelial neoplasms but is seen with
45% to 65% of invasive urothelial carcinomas.

-Gross Pathology :

Bladder mucosa may be unremarkable or erythematous and edematous

-Histopathology :

Urothelial CIS is a nonpapillary (i.e., flat) lesion in .which the surface epithelium contains
cells that are cytologically malignant. The term carcinoma in situ is synonymous with highgrade
.Antraurothelial neoplasia. Nuclear anaplasia is identical to high-grade papillary urothelial
carcinoma. Urothelium may be denuded, diminished in thickness, of normal thickness, or even
hyperplastic. There may be complete loss of polarity, marked crowding, and pleomorphism.
Nuclei are frequently hyperchromatic and have a coarse or condensed chromatin distribution

figure (2-9) (Amling CL, 2001; McKenney JK, 2001; Yin H et al, 2006).

Figure (2-9): Urothelial carcinoma in situ. The entire thickness of the urinary bladder
epithelium is replaced by neoplastic cells. There is complete loss of polarity, marked crowding,
and pleomorphism. Nuclei are hyperchromatic and have a coarse or condensed chromatin

distribution (Amling CL, 2001; McKenney JK, 2001; Yin H et al, 2006 ).

29



Classification of Malignant Neoplasms of the Bladder:-

Most bladder tumors are epithelial, with 90% classified as urothelial (transitional cell
carcinoma) . The terms transitional cell carcinoma and urothelial carcinoma are interchangeable,
and we use both terms to denote the primary neoplasms of the bladder. The most important
subtypes of epithelial carcinomas of the bladder are adenocarcinomas and squamous cell
carcinomas. Most epithelial neoplasms involving the bladder are believed to be of urothelial
origin, arising from metaplastic urothelium. The terms transitional cell carcinoma and urothelial
carcinoma are used for tumors that have recognizable areas of urothelial differentiation,
including tumors that have as a major component areas of glandular, squamous, or other type of
differentiation, including small cell and neuroendocrine features. The presence of other
components is noted, however, and we often comment on their relative proportion. We reserve
the terms adenocarcinoma and squamous carcinoma for tumors that show essentially pure

patterns of that designation. (Modern surgical pathology,2009).
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Classification of Malignant Neoplasms of the bladder
(WHO 2004 )

1-Urothelial (transitional cell carcinoma)

-papillary (Papillary urothelial neoplasm of low malignant potential (PUNLMP), low grade
urothelial carcinoma,high grade urothelial carcinoma)
-flat carcinoma in situ

-invasive, with or without mixed epithelial components

2-Distintinctive Histological variants
-Micropapillary
-Sarcmatoid /carcinosarcoma
-Lymphoepithelial —like
-Small cell /neuroendocrine
-Giant cell
-Clear cell
-Urothelial carcinoma with trophoblasts

-Plasmacytoid variant

3-Deceptively bland featres
-Tubular
-Microcytic
-Nested
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-Endophytic

4-Adenocarcinoma

-Intestinal type (enteric)
- Mucinous
- Signet ring cell
-Clear cell
-hepatoid
5- Squamous Cell Carcinoma

-verrucous
- Basaloid
-Sarcomatoid
6- Urachal Carcinoma
- Mucinous
- Enteric
- Signet ring
7-Mesenchymal Neoplasms
- Leiomyosarcoma
-Rhabdomyosarcoma
-Malignant fibrous histocytoma
-Liposarcoma, angiosarcoma,hemangiopericytoma
8- Other Malignant neoplasms

-Melanoma
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-Hematologic
-Carcinoid

-Pheochromocytoma / paraganglioma

* Papillary urothelial neoplasm of low malignant potential (PUNLMP).

Papillary Urothelial Neoplasm of Low Malignant Potential (PUNLMP) is a papillary
urothelial tumour which resembles the exophytic urothelial papilloma, but shows increased
cellular proliferation exceeding the thickness of normal urothelium. The incidence is three cases
per 100,000 individuals per year. The male to female ratio is 5:1 and the mean age at diagnosis
is 64.6 years .The lateral and posterior walls close to the ureteric orifices are the preferred sites

for these tumours (Holmang S et al, 1999).

The papillae of PUNLMP are discrete, slender and non fused and are lined by multilayered
urothelium with minimal to absent cytologic atypia. The cell density appears to be increased
compare to normal. The polarity is preserved and there is an impression of predominant order
with absent to minimal variation in architectural and nuclear features. The nuclei are slightly
enlarged compare to normal. The basal layers show palisading and the umbrella cell layer is
often preserved. Mitoses are rare and have a basal location.These architectural and cytological
features should be evaluated in well oriented, non tangentional cut areas of the neoplasm figure
( 2-10). The tumours are predominantly diploid. The prognosis for patients with PUNLMP is
excellent. Recurrences occur, but at a significantly lower frequency than in noninvasive papillary
carcinomas. Rarely, these patients may present with another tumour of higher grade and/or stage,

usually years after the initial diagnosis (Malmstrom PU et al, 1987).
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Figure (2-10) : Non-invasive urothelial neoplasm. Papillary urothelial neoplasm of low
malignant potential.(X10) ( WHO-urinary& male genital, 2004)
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* Papillary urothelial carcinoma, low grade.

A neoplasm of urothelium lining papillary fronds which shows an orderly appearance, but
easily recognizable variations in architecture and cytologic features. The incidence is five cases
per 100,000 individuals per year. The male-to-female ratio is 2.9:1. The mean age is 69.2 years,
.The posterior or lateral walls close to the ureteric orifices is the site of approximately 70% of

the cases. (Holmang S et al, 1999).

The tumour is characterized by slender, papillary stalks which show frequent branching and
minimal fusion. It shows an orderly appearance with easily recognizable variations in
architectural and cytologic features even at scanning power. In contrast to PUNLMP, it is easy to
recognize variations in nuclear polarity, size, shape and chromatin pattern. The nuclei are
uniformly enlarged with mild differences in shape, contour and chromatin distribution. Nucleoli
may be present but inconspicuous. Mitoses are infrequent and may occur at any level but are
more frequent basally. The papillary fronds should be evaluated where sectioned lengthwise
through the core or perpendicular to the long axis of the papillary frond. If not, there may be a
false impression of increased cellularity, loss of polarity and increased mitotic activityln spite of
the overall orderly appearance, there are tumours that show focal high grade areas and in these

cases the tumour should be classified as a high grade tumour Figure(2-11).( Pich A et al, 2001).

Expression of cytokeratin p53 immunostaining is intermediate between that of PUNLMP
and non-invasive high grade papillary urothelial carcinoma . The tumours are usually diploid.
Progression to invasion and cancer death occurs in less than 5% of cases. In contrast, recurrence
is common and occurs in 48-71% of the patients (Alsheikh A et al, 2001; Holmang S et al, 2001;
Holmang S & Johansson SL, 2002).
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Figure (2-11): Non-invasive low grade urothelial carcinoma (WHO-urinary& male genital,
2004)
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Papillary urothelial carcinoma, high grade.

A neoplasm of urothelium lining papillary fronds which shows a predominant pattern of
disorder with moderate-to-marked architectural and cytologic atypia.The tumour is characterized
by a papillary architecture in which the papillae are frequently fused and branching, although
some may be delicate. It shows a predominant pattern of disorder with easily recognizable
variations in architectural and cytologic features even at scanning power. In contrast to non-
invasive low grade papillary urothelial carcinoma, it is easy to recognize more marked variations
in nuclear polarity, size, shape and chromatin pattern. The nuclei often show pleomorphism with
moderate-to-marked variation in size and irregular chromatin distribution. Nucleoli are
prominent Figure (2-12). Mitoses are frequent, may be atypical, and occur at any level, including
the surface. The thickness of the urothelium may vary considerably and often with cell
dyscohesion. Within this category of these tumours there is a spectrum of atypia, the highest of
which show marked and diffuse nuclear pleomorphism. Pathologists have the option of recording
the presence or absence of diffuse anaplasia in a comment. The papillary fronds should be
evaluated where sectioned lengthwise through the core or perpendicular to the long axis of the
papillary frond. Due to the likelihood of associated invasion, including that of papillary cores,
these features should be closely looked for. Detection of cytokeratin p53 is more frequent than
in low grade tumours . The tumours are usually aneuploid (Desai S et al, 2000; Urist MJ et al,
2002)

Figure (2-12):Non-invasive urothelial neoplasm. Non-invasive high grade urothelial carcinoma.

(WHO-urinary& male genital, 2004).
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Urothelial Carcinoma Insitu(CIS) :

CIS is a high-grade lesion with severe cytologic abnormalities,similar to those seen in high-
grade papillary carcinoma. CIS usually refers to a flat (nonpapillary) lesion, although it can be
described within and often is associated with papillary tumors. As its name implies, CIS is a non

invasive lesion, and, as with papillary tumors, recognition of early invasion is important.

First described by Melicow as highly atypical epithelium adjacent to invasive bladder cancer,
CIS has long been recognized as a dangerous and aggressive form of noninvasive urothelial
carcinoma. Melamed and colleagues first recognized that CIS has a high propensity to progress
to invasive cancer, and this feature was confirmed by many subsequent studies.Although CIS
may occur in the absence of other urothelial tumors (papillary or invasive tumors), it is seen most
commonly in association with high-grade papillary tumors or invasive urothelial carcinomas.
Clinically, patients with pure CIS either have no symptoms or present with symptoms that
resemble cystitis. The cystoscopic and gross appearance of CIS may be subtle, but it is
recognizable by urologists and pathologists in most situations. Bladder mucosa involved with
CIS shows a hyperemic, velvety appearance.( Zincke H et al, 1985; Mufti GR & Singh M,
1992).

This feature reflects the high degree of angiogenesis observed in response to these tumors and
their mucosal friability. An important feature of CIS is its multifocality; involvement of the
bladder can be extensive, and CIS can often involve the urethra, prostatic ducts, and ureters.
Skinner and coworkers recognized that in bladders where it occurred, CIS was noted at the ureter
and urethral margins in a substantial proportion of cases. The multifocality, involvement of
urethra (including prostatic urethra and ducts), and involvement of ureteral and urethral margins
led some investigators to propose aggressive management for patients with CIS (Koss LG,

1979).

The most common microscopic presentation of CIS is full-thickness replacement of the
urothelium by cytologically atypical cells (see Fig. 2-13). The cells have a high nuclear-to-

cytoplasmic ratio, moderate to severe nuclear pleomorphism, and an irregular or stippled
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chromatin pattern. Mitoses in the middle to upper urothelium are important features.
Architecturally, one sees loss of normal urothelial orientation, similar to that noted in high-grade
papillary carcinoma. The number of cell layers, or the thickness of the mucosa, can be variable,
ranging from hyperplastic to attenuated to fully denuded. This last situation reflects the friability
of CIS involving the mucosa and must be recognized as a potential diagnostic pitfall in its
presentation. This friability also leads to abundant material for examination in urine by cytology.
Several patterns of CIS have been recognized and were well summarized by McKenney and
colleagues,89 including large cell CIS, small cell CIS, and CIS with pagetoid spread (Table 2-1)
and Although CIS usually is characterized by full-thickness replacement of the mucosa, it now is
recognized that cytologic abnormalities can exist without such full-thickness replacement and
that the diagnosis of CIS should be based on the presence of cytologic atypia ( McKenney JK et
al, 2001).

Table (2-1) Patterns of Carcinoma in Situ (Am J Surg,2001)

However, urothelium with less than high-grade cytologic atypia can be seen, and terms such
as dysplasia and atypia have been used to describe these types of change. Grading systems
similar to those used in papillary carcinomas have been proposed for lower-grade epithelial

atypias, but these systems have suffered from lack of reproducibility. In our practice, we report
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only the high-grade lesions. The usual situation is in the case of a high-grade lesion that does not
involve the full thickness of the mucosa (high-grade dysplasia). (Robertson AJ et al, 1990; Nagy
GK et al, 1993; Murphy WM et al, 2000).

An important and well-recognized diagnostic dilemma, particularly at the time of
intraoperative frozen section, is the differentiation between CIS and reactive urothelial atypia.
Reactive atypia can occur for a variety of reasons and is seen commonly in response to
inflammation induced as a result of surgical manipulation, indwelling ureteral stents, or
intravesicular treatment. In reactive atypia, nuclear enlargement can be prominent and mitoses
may be recognized. However, the nuclear enlargement is generally not accompanied by
pleomorphism, and the chromatin pattern is more open than that seen in CIS. The nuclear
enlargement in atypia often is accompanied by increased cellular size so that the nuclear-to-
cytoplasmic ratio is not as high as in CIS. Although mitoses are common in atypia, they are
generally located toward the base of the mucosa and not in the upper levels, as in CIS. Nucleoli
can be prominent in reactive atypia. Finally, reactive atypia often is accompanied by visible and
pronounced inflammation. When evaluating urothelium, particularly at frozen section for
surgical margins, one should note the presence of inflammation. Adiagnosis of CIS in the
presence of significant inflammation should be made with great care. Molecular and cellular
markers have been advocated to help distinguish atypia from dysplasia, and cytokeratin 20 has
been suggested as a possible determinant in this regard, although this method has not yet been
widely accepted. CIS is clinically and morphologically distinct from papillary carcinomas and is
now recognized to be distinct at the molecular level (Grossman HB et al, 2000; Kunju LP et al,

2005).

Most CIS lesions have Tp53 abnormalities, whereas few papillary carcinomas show Tp53
alterations.Loss of heterozygosity of chromosome 9 and activating mutations in HRAS and
FGFR3 genes are commonly observed in papillary tumors and are infrequent in CIS (van Rhijn

BW et al 2002; Mitra AP et al ,20006).

40



1 Bathology, 2009).
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Flat urothelial carcinoma in situ (CIS) (modern surgi

(2-13)

Figure
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micropapillary transitional cell carcinoma:

One histologic variant of urothelial carcinoma is termed micropapillary transitional cell
carcinoma. These tumors have characteristic architecture resembling papillary serouscarcinoma
of the ovary. The micropapillary pattern may be focal or extensive, may be part of the surface
component, and in some cases is the only pattern seen (Fig. 2-14). The invasive component has
well-formed papillary clusters, which can show retraction artifact that mimics vascular invasion.

This architectural pattern is retained in metastases from these tumors.( Amin MB et al, 1994).

These tumors can have a deceptively low-grade appearance, with a relatively low nuclear-to-
cytoplasmic ratio and nuclei that show minimal to moderate pleomorphism. In contrast to the
histologic appearance, this tumor tends to be aggressive; most patients present with disease
invading the muscularis propria and many show evidence of metastatic disease at the time of

presentation (Samaratunga H et al, 2004).
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(Figure (2-14) :Micropapillary transitional cell carcinoma. A, Micropapillary features can be
seen as part of the surface component of the tumor. B, The invasive component shows well-
formed papillary clusters.A prominent feature is retraction artifact that mimics vascular invasion.
(modern surgical Bathology, 2009).

carcinosarcoma and sarcomatoid carcinoma:

Sarcomatoid carcinoma is a variant of typical urothelial carcinoma. It is more common than
primary sarcomas of the bladder. These tumors have been given a variety of names, including
metaplastic carcinoma, spindle cell carcinoma, carcinosarcoma, sarcomatoid carcinoma, and
myxoid sarcomatoid carcinoma. The tumors often are associated with urothelial CIS and with
elements of more typical urothelial carcinoma or its variants. The tumors frequently manifest as
large polypoid masses. Microscopically, the tumors have undifferentiated malignant spindle
cells, which are often the most prominent feature (Fig. 2-15). These tumors can have prominent
myxoid features and can be associated with heterologous elements, with muscular, cartilaginous,
or osseous differentiation, but these features have no particular prognostic significance.The most
common form of bladder sarcoma in adults is leiomyosarcoma, which is usually readily

recognizable. Sarcomatoid carcinomas should be distinguished from reactive processes, such as
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pseudosarcoma, postoperative spindle cell nodules, inflammatory pseudotumors, or a
pseudosarcomatous stromal response to urothelial carcinoma. These distinctions are generally
not difficult to make because sarcomatoid carcinomas are high-grade pleomorphic tumors and
can have prominent myxoid features and a pronounced inflammatory response. The spindle cells
of sarcomatoid carcinoma almost always show cytokeratin expression, thereby demonstraing
their epithelial origin , and lack expression of muscle antigens. Cytokeratin immune reactivity
distinguishes sarcomatoid carcinomas from mesenchymal neoplasms and reactive spindle cell
proliferations, although myofibroblasts may occasionally be cytokeratin positive (Young RH et

al,1988; Ikegami H et al ,2000).
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Figure (2-15):Sarcomatoid urothelial carcinoma.(Modern surgical pathology, 2009).

lymphoepithelioma-like carcinoma:

A form of bladder carcinoma that seems to be morphologically and clinically distinct from
urothelial carcinoma is lymphoepithelioma-like carcinoma of the bladder. It has a histologic
appearance similar to that of lymphoepitheliomas of the nasopharynx, with diffuse sheets of
malignant cells having indistinct cytoplasmic borders, large vesicular nuclei with prominent
nucleoli, and an associated extensive lymphocytic infiltrate (Fig. 2-16). In contrast to their
nasopharyngeal counterpart, lymphoepitheliomas of the bladder are not associated with the
Epstein-Barr virus.These tumors are seen either in their pure form or in association with more
typical urothelial carcinoma.The differential diagnosis includes lymphoma. Lymphoepitheliomas
can be distinguished from lymphomas by their strong expression of cytokeratin . Also included
in the differential diagnosis is small cell carcinoma, either primary from the bladder or
metastatic.

In general, histologic criteria and the characteristic lymphoid infiltrate can help to make this

distinction (Gulley ML et al, 1995; Chen KC et al, 2005).
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Figure(2-16): Lymphoepithelioma of the bladder (Modern surgical pathology2009).

Small cell and neuroendocrine cell carcinoma

Small cell carcinoma is a rare bladder tumor that is increasingly described. These tumors have
a histologic and immunohistochemical appearance similar to that of small cell carcinomas of the
lung and are classified similarly (carcinoid tumors, small cell carcinoma, large cell
neuroendocrine carcinoma) (Cheng L et al, 2004; Choong NW et al, 2005). As seen by electron
microscopy, they have dense core granules and express neuron-specific enolase, chromogranin,
and synaptophysin, findings that confirm their neuroendocrine differentiation. Molecular genetic
evidence supports the common clonal origin of bladder small cell carcinoma with urothelial
carcinoma. The frequent association of these tumors with typical urothelial carcinoma and other
variants supports this view. The tumors are composed of small uniform cells with scant
cytoplasm, high nuclear-to-cytoplasmic ratio, finely dispersed nuclear chromatin, absent or
inconspicuous nucleoli, and brisk mitotic activity (Fig. 2-17). As seen by immunohistochemical
analysis, the tumors have the typical dotlike perinuclear pattern of cytokeratin expression

(Abrahams NA et al, 2005; Cheng L et al, 2005).
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Figure (2-17):Small cell/neuroendocrine carcinoma of the bladder (Modern surgical pathology
2009).

deceptively bland variants of urothelial carcinoma:

Urothelial carcinomas have variants that mimic nonneoplastic conditions, such as cystitis
cystica, Brunn’s nests, nephrogenic adenoma, and inverted papilloma. It is important to be aware
of these variants to avoid underdiagnosis, which can be a particular problem in cystoscopic
biopsy specimens. Although these variants are uncommon, they can pursue an aggressive
biologic course. Four such variants have been described. Transitional cell carcinomas with
tubules consist of small nests of cells and tubules, which mimic nephrogenic adenoma (Fig. 2-
18).A distinguishing feature is that some of the tubules may be lined by urothelium (Talbert ML
et al, 1989; Amin MB et al, 1996).

Microcystic transitional cell carcinoma consists of variably sized cysts within nests of

invasive urothelial carcinoma . These cysts may be confused with cystitis cystica, particularly in
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superficial biopsy specimens in which the invasive nature may not be readily recognized.
Variation in the shape and size of the cysts, identification of nuclear atypia, and the presence of
muscularis propria invasion may be helpful in distinguishing microcystic carcinoma from cystitis
cystica in superficial biopsy specimens. Microcystic transitional cell carcinoma has also been

reported to arise in the urothelium of the renal pelvis (Paz A et al, 1997; Leroy X et al, 2002).

Nested transitional cell carcinoma consists of a packed arrangement of small nests of tumor
cells that closely resemble Brunn’s nests. These tumors show bland cytologic features that may
make the distinction from Brunn’s nests particularly difficult, especially in superficial biopsy
specimens. Distinguishing features include the presence of larger nests that are irregularly
shaped, focal nuclear atypia, stromal reaction, and muscularis propria invasion. This variant is
reported to behave in an aggressive fashion despite its bland appearance.These tumors have
overexpression of Tp53 and a high proliferation index(Liedberg F et al, 2003; Xiao GQ et al,
2003).

Transitional cell carcinoma with an endophytic growth pattern has broad pushing borders
extending into the lamina propria, similar to those seen in verrucous carcinoma . The downward
projections have regular contours, but more invasive finger-like extensions may also be seen.
Another pattern consists of cords and nests of cells involving the lamina propria and closely
resembles inverted papilloma. Nests vary in size and shape and occasionally show microcystic
and macrocystic areas. The inverted papilloma-like and broad-front patterns may coexist. When
the broad-front pattern is present, the tumor should be considered noninvasive if the basement
membrane is intact by light microscopy because the likelihood of metastases is small.Invasion is
important to recognize, however, because it increases the risk for metastasis (Young RH et al,

1991; Amin MB et al,1997).
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Figure (2-18): Deceptively bland variants of urothelial carcinoma (Modern surgical

pathology2009).
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Adenocarcinoma:

Pure adenocarcinomas of the bladder are relatively rare, constituting approximately 1% to 5%
of primary bladder tumors. Risk factors include urothelial metaplasia, most commonly cystitis
glandularis with intestinal metaplasia, and exstrophy of the bladder. We have observed
adenocarcinoma of the bladder arising in association with glandular metaplasia seen in the
surface urothelium (Fig. 2-19). Glandular differentiation can also be seen in cases of
recognizable urothelial carcinoma; however, these tumors are classified as urothelial carcinomas
with glandular differentiation. Adenocarcinoma arising in the bladder can also be of urachal

origin (Zaghloul MS et al, 2006).

Many histologic variants have been described, including adenocarcinoma of no specific type,
enteric variants in which the cancer is composed of pseudostratified columnar cells resembling
colonic adenocarcinoma, mucinous or colloid carcinoma, signet ring cell carcinoma , clear cell
variants, and mixed types in which two or more patterns are found. Although most clear cell
variants are considered to be of urothelial origin and are classified as adenocarcinomas, the
strong female predominance in these tumors and the absence of endometriosis or of transitional
cell carcinoma argue for the presence of a miillerian origin in at least some tumors(Grignon DJ et

al,1991; Oliva E et al, 2002).

Ahepatoid variant has been described; these tumors morphologically resemble and have
molecular characteristics similar to those of hepatocellular carcinoma, including expression of
alpha fetoprotein, al-antitrypsin, and albumin, and are aggressive with a poor prognosis.
Although adenocarcinomas tend to have a poorer prognosis overall than do typical urothelial
carcinomas, this is because they generally are found at higher stages at diagnosis. Staging for

adenocarcinoma is the same as for typical urothelial carcinomas ( Fujii Y et al, 2003).
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Figure (2-19) :Adenocarcinoma of the bladder arising in association with urothelial intestinal
metaplasia and dysplasia (Modern surgical pathology2009).
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Signet ring cell carcinoma:

Signet ring cell carcinoma is a rare variant of adenocarcinoma. It is seen most commonly in
association with well-differentiated forms of adenocarcinoma and with more typical urothelial
carcinoma (Fig. 2-20). The pure form of signet ring carcinoma is uncommon. It tends to manifest
with diffuse bladder wall involvement, which results in induration and thickening similar to the
linitis plastica seen in signet ring cell carcinomas of the stomach. These tumors have a
particularly poor prognosis, primarily as a result of advanced stage at presentation. They must be
distinguished from metastases and from direct extension of signet ring carcinomas from adjacent
sites, in particular rectum, urethra, and prostate. Metastatic lobular carcinoma of the breast also
may resemble signet ring cell carcinoma involving the bladder. It is important to distinguish the
mixed form of signet ring carcinoma from its pure form because the prognosis is significantly
worse for the pure form. These tumors may rarely originate in the urachus.( Grignon DJ et al,

1991).

Figure (2-20) :Adenocarcinoma of the bladder with mucinous features.Signet ring cells often are
seen in association with better-differentiated forms of adenocarcinoma.(Modern surgical
pathology2009).
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squamous cell carcinoma

In certain parts of the world, particularly where schistosomiasis (S. haematobium) is
prevalent, squamous cell carcinoma is the major form of bladder cancer. This type of bladder
cancer is seen in the Nile River Valley, and schistosome eggs can be identified in most cases (see
Fig. 2-21).In other areas, such as the United States, squamous cell carcinoma comprises 3% to
6% of malignant bladder tumors. In these areas, squamous cell carcinoma is often associated
with a history of bladder irritation, such as chronic infection, stones, or the long-term presence of

indwelling catheters (such as with paraplegic patients) ( El-Bolkainy MN ET AL, 1981).
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FIGURE (2-21) :Section of bladder wall from an Egyptian man. Note the presence of
Schistosoma eggs, associated with pronounced inflammation. A section from the same bladder
showing squamous carcinoma (Modern surgical pathology 2009).
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Tumors arising from bladder diverticula are often squamous cell carcinomas. Rarely, bladder
exstrophy can give rise to squamous cell carcinoma.As with adenocarcinoma, squamous cell
carcinoma of the bladder is thought to arise from squamous metaplasia of the urothelium, which
often is seen in association with this type of bladder cancer. Squamous carcinomas commonly
are associated with loss of expression of the cyclin dependent kinase inhibitor p16 through
mutation, deletion, or methylation of the p16 promoter.Another possible cause, which has been
described only rarely, is infection with human papilloma virus, which can give rise to bladder
condylomata and subsequently squamous cell carcinomas, particularly of the verrucous type

(Fig. 2-22) (Markl ID, Jones PA, 1998).

L [

Figure(2-22) :Verrucous carcinoma arising in human papillomavirus-associated condyloma.
Gross photograph shows the flat and slightly raised areas of squamous metaplasia and
condyloma . In the upper part of the photograph, the large verrucous carcinoma is identified
(Modern surgical pathology, 2009).

urachal carcinoma:

Squamous cell carcinomas should be distinguished from typical urothelial carcinomas with

squamous differentiation, which can be seen in a substantial proportion of urothelial carcinomas.
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When areas of squamous differentiation are seen, the urothelial carcinoma is considered high
grade. Squamous carcinomas are classified as typical or conventional (not otherwise specified),
verrucous type, basaloid type, and sarcomatoid. The sarcomatoid variant has spindle cell
features. The tumors have squamous cells with keratinization. Intracellular bridges often are
seen, particularly in the well-differentiated forms. The verrucous type usually is well
differentiated and shows broad pushing borders, whereas the basaloid type resembles basal cell
carcinomas of the skin, with smaller, more basophilic cells. The tumors can be graded based on
their degree of keratinization and histologic differentiation, although these features have not

always been associated with outcome (Tawfik HN, 1987).

Carcinomas arising in the urachus or urachal remnants are generally adenocarcinomas,
although they occasionally can have squamous and transitional cell features. Although most
adenocarcinomas primary to the bladder arise from urothelium, 20% are of urachal origin.The
identification of adenocarcinomas of urachal origin is based on several clinical and pathologic
features, the most important of which are location of the tumor in the bladder dome, location
centered in the muscular wall rather than in the mucosa, and the absence of intestinal metaplasia

or CIS in the surface urothelium ( Mostofi FK et al, 1955).

Also helpful are the identification of urachal remnants (Fig. 2-23), a sharp demarcation between
tumor and normal urothelium, and the exclusion of metastatic adenocarcinoma from other sites.
Most cases occur in individuals in their 40s and 50s, with a mean age of occurrence
approximately 10 years younger than for carcinoma arising in urothelium. The most common

form of urachal adenocarcinoma is the mucinous type (Grignon DJ et al, 1991).
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Figure (2-23): Enteric-type urachal carcinoma arising in the dome of the bladder (Modern

surgical pathology, 2009).

The next most frequent pattern is the enteric type; these tumors closely resemble colonic
adenocarcinoma and must be distinguished from colonic adenocarcinomas involving the bladder.
A rare subtype of urachal adenocarcinoma has a signet ring pattern.Staging for urachal
adenocarcinomas is the same as for urothelial carcinomas.Because these cancers arise in the
muscular wall of the bladder, however, and by definition are invading the muscularis propria, a
separate staging system has been proposed that evaluates the extent of invasion into the urachus.
The importance of distinguishing adenocarcinomas of urachal versus urothelial origin is based on
the surgical approach to the tumor. The location of an adenocarcinoma in the dome of the
bladder should suggest the possibility of urachal origin, and the urologist should proceed
accordingly (Wilson TG et al, 1991).

Sarcomas:
Sarcomas of the bladder are rare and constitute less than 1% of neoplasms arising at that site,
although they are the most common malignant tumors involving the bladder in children. Bladder

sarcomas show a distinct age distribution: Rhabdomyosarcomas are seen almost exclusively in



children, whereas leiomyosarcomas are the most common soft tissue malignant tumor seen in
adults In children, rhabdomyosarcomas are most commonly of the embryonal type and have the
typical histologic features of small round blue cells with scant cytoplasm. Gross examination
shows polypoid masses extending into the bladder lumen, the so-called botryoid appearance

(Russo P et al, 1992).

Rhabdoid or strap cells may be seen, but this finding is not necessary for the diagnosis.
Immunohistochemical analysis should be performed on these cases to distinguish them from
lymphomas and other tumors. Rhabdomyosarcomas typically express desmin, myogenin, and
the myogenic differentiation protein MyoD1, at least focally, and the embryonal type
occasionally expresses the p30/32MIC-2 oncoprotein. In adults, rhabdomyosarcomas may have
alveolar, pleomorphic, or rarely embryonal patterns. Rhabdomyosarcomas of the bladder

traditionally have had a poor prognosis (Fellinger EJ et al, 1991; Triche TJ et al, 1991).

Distinguishing leiomyosarcomas from other spindle cell lesions of the bladder is crucial. Most
spindle cell tumors of the bladder that are clearly malignant are epithelial (sarcomatoid
carcinomas) and not sarcomas. These cases can be distinguished by immunohistochemical
analysis; sarcomatoid carcinomas express keratin at least focally but usually lack expression of
muscle antigens. Differentiating leiomyosarcomas from sarcomatoid carcinomas is important

because sarcomatoid carcinomas have a much worse prognosis (Jones EC & Young RH, 1994).

Many different malignant mesenchymal neoplasms have been reported arising in the bladder,
including malignant fibrous histiocytoma, osteosarcoma, liposarcoma, angiosarcoma,

hemangiopericytoma, chondrosarcoma, and alveolar soft part sarcoma (Amin MB et al, 2006).

Metastatic Tumors and Secondary extention:

Secondaries to the bladder are rare and most frequently a late event and are almost always
associated with disseminated disease. most mtastatic lesions are secondary to direct extension

from tumors of the prostate , lower intestinal tract, and female genital tract. Common primary
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tumors that metastasize to the bladder include breast, colon, and kidney carcinomas and

malignant melanoma (Helpap B et al, 2004).

Often multiple tumors, typically located in the submucosa , focal ulceration of the urothelium
overlying the mass may be seen .the presence of a poorly differentiated tumor sparing the
urothelial mucosa should raise suspicion of a possible metastasis. Gland formation may also be

seen in metastatic prostate carcinoma (Gattuso et al, 2010).

Grading Papillary Tumors:

Papillary neoplasms are the most common tumors of the bladder, comprising 70% to 80% of
all bladder tumors. Papillary tumors tend to recur locally and infrequently become invasive and
metastasize. It was recognized by Virchow that papillary tumors of the bladder can exist for
many years “and yet no trace of any cancerous infiltration of the base of the growth existed but
the tumor was quite simply a papillary one, a benignant formation.” However, some bladder
tumors act in an aggressive fashion, and investigators have long recognized that the microscopic
appearance of a wide variety of tumors correlates with their behavior; this observation has led to
classification schemes based on tumor grade Table 2-2). The goal of these schemes is to predict

the behavior of tumors (Virchow R, 1978; Busch C et al, 2001; Fujii Y et al, 2003).

In the case of urothelial neoplasms, grading systems are applied to papillary neoplasms.
Although all are not restricted to noninvasive neoplasms, grading schemes have the greatest
utility in the noninvasive tumors. The first widely used grading scheme was developed by
Broders in 1922. This system was based on the degree of differentiation in the lesion and to some
extent all other systems are related to it. Many systems and variations on systems have been
proposed since then All these systems aim to predict behavior, in particular the risk for local
recurrence and development of invasive disease. Although an attempt has been made here to
compare the different grading systems directly, the overlap is by no means complete. For
example, based on high nuclear grade, some tumors classified as grade 2 in the World Health
Organization (WHO) system may be classified as high grade in the WHO/International Society
of Urological Pathology (ISUP) system (Bostwick DG & Mikuz G, 2002).
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In general, four main grades of papillary neoplasm can be defined, as distinguished by their
histologic characteristics. Table (2-3) These grades are important to recognize because they
form the basis for treatment and management decisions. Figure (2- 24) The rare, benign
papillomas are composed of cells that are arranged in delicate papillary fronds with a central
fibrovascular core, with generally no more than seven to eight cell layers Grade 1/low malignant
potential (LMP) tumors are composed of essentially normal-appearing urothelium but with a
thickness greater than seven or eight cell layers . These tumors are called grade 1 carcinomas in
many grading schemes, but it now is recognized that although these tumors may recur, they only
rarely progress to invasive or higher-grade lesions. Invasion virtually always is preceded by
evidence of increasing grade (or CIS). Recognizing the low propensity of these tumors to
progress (either in grade or stage), the ISUP suggested the term papillary neoplasms of LMP
(Epstein JI et al ,1998; Cheng L et al, 1999 ; Neumann RM et al, 1999).

Grade 2/low-grade tumors have clear evidence of cytologic atypia, including increased
nuclear-to-cytoplasmic ratio, loss of cellular polarity, and infrequent mitoses . Grade 3 and
4/high-grade tumors are clearly cytologically atypical, with features approaching or similar
toCIS, including increased nuclear-to-cytoplasmic ratio, loss of normal architectural orientation,
and moderate to frequent mitoses. These tumors have a definite propensity for invasion, may
have concurrent CIS, and must be followed closely and aggressively. Grade must be reported in
all cases of noninvasive papillary tumors. Although less important for invasive tumors, it is still
common practice to report grade. The choice of a grading system should be made in conjunction
with the urologist and oncologist and should be consistent within an institution. It is helpful to
specify which grading system is used or at least to indicate the denominator (Skinner DG, 1980;

Busch C et al, 2001).

When reporting grade, the pathologist should list the range of grades seen or the highest grade
because management is based on the highest grade of the tumor. The most commonly used
grading systems are WHO and Bergkvist, although the WHO/ISUP classification is gaining
popularity. The 1998 WHO/ISUP recommended system initially caused some controversy, but

more recent studies positively linked the classification to clinical outcome and it has now been
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endorsed by the Armed Forces Institute of Pathology and the WHO. Once a tumor has invaded
the bladder wall, stage of disease, including depth of invasion, extension to adjacent structures,
and lymph node involvement are the most important classic prognostic parameters Although
some studies showed that grade remains an important prognostic feature of invasive tumors,
more recent studies showed that grade is not an independent predictor of long-term outcome

(Stein JP et al, 2001; Eble JN et al, 2004; Murphy WM et al, 2004).

When a tumor has invaded the bladder wall, it almost always is high grade, thus making
grading virtually moot for invasive tumors. The impact of specific genetic alterations on the
behavior of bladder tumors in general and papillary noninvasive tumors in particular is becoming
increasingly clear The presence of Tp53 or Rb alterations is now known to be a risk factor for
progression to invasive disease.Studies showed that superficial (Ta/T1) papillary tumors with
alterations in Tp53 or Rb tumor suppressor gene products have a higher rate of progression than
tumors with no detectable alterations in either Tp53 or Rb. Tumors with alterations in both gene
products have the highest rate of progression. Future grading systems no doubt will combine
morphology with molecular assessment and will thereby greatly facilitate reproducibility and
specific management decisions for patients with papillary neoplasms (Grossman HB et al 1998;

Mitra AP et al, 2006).

Table (2-2) : different grading systems of urothelial carcinoma

Ash 1940 Mostofi Bergkvist | WHO Murphy WHO/Isup | WHO/Isup
1960 1965 1973 1998 2004
L. papilloma | 0 papilloma | Papilloma | Papilloma | Lmp
IIL. Grade 1 Grade 1 Grade 1 Low grade | Lmp Grade 1
II1. Grade2 Grade2 Grade2 Low grade | Grade2
IV. Grade3 Grade3.,4 Grade3 High grade | High grade | Grade3

Isup, international society of urological pathology; Lmp , low malignant potential ;WHO, world

health organization.
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Table (2-3): Histologic features and invasive potential of papillary urothelial neoplasms.
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Figure (2-24) papillary carcinoma of urinary bladder.
(A) grade 1. (B) grade 2. (C) grade 3. (H&E X40)

(Modern surgical pathology, 2009)
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Molecular Staging of Bladder Cancer

Standard methods of bladder cancer assessment are based on histologic grade and stage of the
tumor. Although these criteria can provide reliable and reproducible information about
populations of patients, they are unable to specify risk for progression or response to treatment
for an individual patient. Enormous advances have been made in understanding the molecular
basis of bladder tumorigenesis and progression. Bladder cancer is characterized by specific
molecular defects , and this information is being translated to develop methods to assess cancer
at the cellular and molecular levels. This approach is leading to the development of a new wave
of therapeutic interventions targeted at specific disease mechanisms. It is now clear that genes
and proteins that exert regulatory control on the cell cycle have important roles in the
progression of bladder and other cancers. Attention has focused on genes and proteins that
belong to the class of tumor suppressors, in particular p5S3 .Alterations in Tp53 is among the
most common genetic defect in human tumors (Cordon-Cardo C, 1995; Cote RJ&Chatterjee SJ,
1999).

This a protein play an important role in cell cycle regulation, specifically by inhibiting the
G1/S transition.154 Several studies showed that Tp53 alteration, as determined by
immunohistochemical techniques, is an important predictor of bladder cancer progression (Fig.
2-25). Increased mutant Tp53 immunoreactivity has been found in higher-grade and higher-stage
bladder cancers and is associated with disease progression and decreased survival (Esrig D et al,

1994).

It had been shown that Tp53 nuclear accumulation is associated with an increase risk of
recurrence in patients with invasive bladder cancer. This association was most pronounced in
patients with organ-confined tumors, in which Tp53 nuclear accumulation was found to be the
only independent predictor of disease progression when compared with tumor stage and grade.
On the basis of evidence from many independent studies, TpS53 assessment seems to be a reliable
and consistent prognostic marker for bladder cancer progression (Lipponen PK, 1993; Esrig D et

al, 1994).
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The ultimate goal of studying molecular determinants of bladder cancer outcome is to define risk
and response for the individual patient. Bladder cancer is a model of modern cancer
management, in which advances in pathology, surgery, oncology, and basic science have
converged to produce the possibility of a more rational, biologically based approach.
Understanding of molecular pathways is leading to the development of an increasing array of
non traditional treatment possibilities. The evaluation and integration of pathologic and
molecular parameters that have a direct bearing on the management of individual patients are

clearly the purviews of the surgical pathologist (Deisseroth AB & DeVita VT Jr, 1995).

Figure (2-25): Invasive urothelial carcinoma showing nuclear immunoreactivity for the p53
protein, using monoclonal antibody clone 1801. This is indicative of alterations in the p53
gene.(Modern surgical pathology 2009)
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Staging of urothelial carcinoma:

Currently, pathologic staging of bladder cancer should be performed according to the 2009
AJCC/ UICC TNM staging guidelines, this staging method does not differ from the 1997 TNM

system.

Primary tumor (T):

TX = Primary tumor cannot be assessed

TO = No evidence of primary tumor

Ta = Non-invasive papillary carcinoma

Tis = Carcinoma in situ: "flat tumor"

T1 = Tumor invades subepithelial connective tissue

T2= Tumor invades muscle

T2a = Tumor invades superficial muscle (inner half)

T2b = Tumor invades deep muscle (outer half)

T3= Tumor invades perivesical tissue:

T3a= Microscopically

T3b= Macroscopically (extravesical mass)

T4= Tumor invades any of the following: prostate, uterus, vagina, pelvic
wall, abdominal wall

T4a= Tumor invades prostate, uterus or vagina

T4b= Tumor invades pelvic wall or abdominal wall
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Regional lymph nodes ( N ):
NX = Regional lymph nodes cannot be assessed.
NO = No regional lymph node metastasis.
N1 = Metastasis in a single lymph node in the pelvis (hypogastric, External iliac).
N2= Metastasis in amultiple lymph nodes in the pelvis (hypogastric,External iliac)
N3 = Metastasis in common iliac lymph nodes.
Distant metastasis ( M ):
MO = No distant metastasis

M1 = Distant metastasis

Stage Grouping

Stage Oa Ta NO MO

Stage Ois Tis NO MO

Stage | Tl NO MO

Stage 11 T2a,b NO MO

Stage 111 T3a, b NO MO

T4a NO MO

T4b NO MO

Any T NI, N2, N3 MO

Stage IV Any T Any N M1
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Accurate pathological staging of bladder cancer remains a critical task that allows for appropriate

prognostic and therapeutic stratification of patients.

Prognosis of the urinary bladder:-

Data on the prognostic importance of genetic changes for progression of UB carcinomas are
largely missing because of the rarity of progression in these patients. In theory, molecular
changes that decrease genetic stability are expected to herald poor prognosis in these patients,
because an acquisition of multiple additional molecular changes may be required to transform
non-invasive low grade neoplasia to invasive cancer. In fact, Tp53 alterations, known to decrease
genomic stability, have been suggested as a prognostic marker in pTa tumours . Molecular
parameters that were suggested to herald a particularly high risk of progression include Tp53
accumulation , reduced thrombospondin expression , loss of p63 expression , loss of E-cadherin
expression , abnormal expression of pRb , LOH at chromosome 16p13 , as well as alterations of
chromosomes 3p, 4p, 5p, 59, 6q, 10q, and 18q (DS et al, 2001; Goddard JC, 2002; Urist MJ et
al, 2002; Yoon)

Genes And Tumors:

The Human Genome Project taught us recently that we have about 30,000 genes. Of these, it is
estimated that about 200 are involved in producing tumors . This does not mean, of course, that
Nature equipped us with a set of genes programmed to generate cancer: what we mean here is

that these genes can be misled into producing cancer (Bronchud MH,2000)

From Genes to Tumor:

If we examine the normal tasks of these cancer-related genes , we find that they fall into three
groups: (a) oncogenes, which code for proteins that favor cell proliferation; (b) suppressor genes,
which code for proteins that suppress cell proliferation; and (c) repair genes, which code for
enzymes in charge of correcting any damage in the DNA. All the cells in the body depend on the
careful work of these repair genes, which are especially important for cells that are constantly

exposed to genotoxic agents, such as the keratinocytes exposed to ultraviolet light. The
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oncogenes and suppressor genes are directly in charge of cell proliferation; they supervise
checkpoints at given phases of the cell cyle, and control cell numbers by balancing cell birth and
cell death (apoptosis). It has become customary to explain the malfunctions of these two sets of
genes with an automobile metaphor. The oncogenes correspond to the accelerator: if it is
jammed, the car will speed out of control. The suppressor genes correspond to the brakes: if they
cease to function the car will again speed out of control. Both oncogenes and suppressor genes
can be visualized as keepers of the cell cycle which explains why they are known collectively as
gatekeeper genes Correspondingly, cancer can be considered as a disease of the cell cycle.(

Vogelstein B& Kinzler KW, 1998 )

At the level of cells, cancer is definitely inherited; cancer cells beget cancer cells, with rare
exceptions. At the level of people, every type of cancer can be in the genes: what is inherited is
not the cancer itself, but the predisposition to develop a given type of tumor. However, this
familial predisposition is uncommon; it is involved in no more than a fraction of cancers: 0.1 to
10 percent, depending on the site. An optimist might add that even in families with dominantly
inherited cancer, not all the gene carriers develop it, and 50 percent of family members do not

carry the defective gene at all (Ponder BAJ, 1990 ).

For most of the common cancers there are cancer families in which cancer of one particular
organ occurs with a higher incidence and at a younger age . This reminds us of the strains of
commercially available mice that are guaranteed to develop a given percentage of tumors of a
given organ at a given age. These strains tell us that cancer genes are there; in mice they are

revealed by inbreeding.( King M-C, 1990).

Genetic Alterations:

Bladder cancer is a disease that results from molecular alterations, many of which have been
defined. The earliest cytogenetic studies in bladder cancer showed evidence of alterations in
chromosomes 9q, 1lp, and 17p, the most common defects being allelic losses, loss of
heterozygosity, and microsatellite alterations. In general, amplification of regions within

chromosomes reflects the identification of possible oncogene loci, and allelic losses and loss of
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heterozygosity reflect the possible presence of tumor suppressor genes (Gonzalez & Zulueta M,

1993).

Chromosome 17p, which harbors the Tp53 tumor suppressor gene, shows allelic losses in
bladder cancer. The other tumor suppressor gene found altered in many bladder cancers is the
retinoblastoma susceptibility gene Rb, located on chromosome 13q. Molecular evidence suggests
the presence of two distinct pathways in urothelial tumorigenesis. Low-grade noninvasive
superficial papillary tumors have alterations in chromosome 9q1 and exhibit activating mutations
in the HRAS and FGFR3 genes, whereas flat carcinoma in situ (CIS) and invasive tumors have
structural and functional defects in the Tp53 and Rb tumor suppressor pathways.. Tp53, Rb, and
pl6 are all involved in cell cycle control, and it has become clear that cell cycle regulators are

crucial in bladder cancer progression (van Rhijn BW et al, 2002; Mitra AP et al, 2206).

On the basis of consistent and frequent genetic defects in bladder tumors and increasing
understanding of cell cycle regulation and its role in tumor behavior, studies from many groups
led to the description of a detailed and sophisticated model of important molecular events in

bladder cancer (figure 2-26) (Orlow I et al, 1994; Mitra AP et al, 2006).
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Figure (2-26): molecular pathways in invasive bladder cancer, Proposed model for bladder
cancer tumorigenesis and progression. This model indicates some key molecular events that have
been described and shows that papillary carcinoma, carcinoma in situ, and squamous metaplasia
have unique molecular profiles. The location of the particular events illustrates genetic
abnormalities that pose a risk for progression of a particular phenotype, rather than indicating the
specific timing of that genetic alterationMost papillary noninvasive transitional cell carcinomas

do not progressto an invasive phenotype.. ( J ClinOncol,2006).
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Cancer phenotypes:

Because there are so many kinds of tumors, many cancer-prone phenotypes can be expected.
A fair complexion can be considered as a phenotype that predisposes to melanoma. Less obvious
phenotypes concern the individual's enzymatic makeup: there can be inborn differences in the
enzymes that activate or detoxify carcinogens, as well as differences in rates of DNA repair. For
example, the poor acetylator phenotype predisposes dye-stuff workers to bladder cancer .
Another example: certain individuals respond to polycyclic hydrocarbons in smoke by producing
an inducible form of cytochrome P450 called P450 IA. This isoenzyme transforms the
hydrocarbons into oxygenated intermediates that bind to DNA. Individuals with this trait appear

to be prone to adenocarcinoma of the lung (Anttila S et al, 1991) .

These and many other findings have opened the new field of ecogenetics, which studies the
interaction of genes with the environment (not to be confused with epigenetics, the study of
gene-regulating activities that do not involve changes in the DNA code, e.g., gene regulation by
chromatin . In summary, there is strong evidence for a genetic component in many forms of
cancer, and even for cancer of the lung, which is typically environmental; but the mode of
inheritance is little understood. Puttilo and co-workers have listed over 240 genetic conditions
that predispose to cancer . We now turn to those rare forms of cancer that are definitely based on
heredity, this will give us an opportunity to see how the cancer genes work (Bale AE & Brown

SJ, 2001; Pennisi E, 2001).

Defects of the p53 gene:-

The TpS53 gene is a tumor suppressor gene that maps to the human chromosome 17p13.The
product of the gene is a cellular phosphoprotein that has been shown to have tumor suppressive
properties. Compared with the wild type protein, mutant Tp53 protein is more stable with a
prolonged half-life and more likely to be detected by immunohistochemical analysis. Esrig et al
demonstrated a strong association between the immunohistochemical detection of Tp53 nuclear
accumulation in formalin-fixed, paraffin-embedded tissue and the presence of a mutation in the

Tp53 gene as demonstrated by the method of single-strand conformational polymorphism.
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Regardless of the mechanism for nuclear reactivity, accumulation of the protein is indicative of a
change in the cell state, and detection of this change by immunohistochemistry has been shown
to aid the diagnosis of malignant disease (Vogelstein, B. and K, W. Kinzler, 1992; Esrig, D et al,
1993).

Mutations involving the Tp53 gene have been found in a wide variety of malignancies including
urothelial carcinomas. Mutations of the Tp53 gene and immunohistochemical positivity for the
p53 protein have been found in 40% to 60% of urothelial carcinomas. Many investigators have
demonstrated a positive correlation between tumor expression of Tp53 and pathologic indicators
of progression in urothelial carcinoma, including high grade and stage Fujimoto reported that the
incidence of Tp53 mutations is much higher in invasive and high-grade urinary bladder cancers
than in superficial and low-grade tumors. Likewise, Tp53 mutations to be associated with higher
grades and later stages of bladder tumors. Although these studies have suggested that mutations
of the Tp53 gene are involved in late events of tumorigenesis, other studies have demonstrated
changes in Tp53 expression in premalignant noninvasive lesions, including those of the oral
cavity, bronchial mucosa, and esophagus .Some studies demonstrated a strong association of
Tp53 staining between dysplasias and urothelial carcinomas, indicating that similar Tp53
mutations may be seen in the preinvasive stage of bladder neoplasia ( Fujimoto, K et al, 1992;

Soini, Y et al, 1993; Harano, H et al, 1999 )
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Chapter 3

Patients & METHODS



Patients:

From 2007 to 2011, 50 Libyan patients (40 males, 10 females) with urinary bladder carcinoma
were retrospectively studied. Age ranging from 40 to 81 years (mean 63.95 years).The
carcinomas were retrieved from the Department of Pathology, Faculty of Medicine, Benghazi
University’s archival files based on available paraffin blocks. One pathologist reviewed all the
tumors H&E stained slides. For each tumor, histopathological criteria from the world health
organization classification 2004 were used and staging was made according to the American
joint committee on cancer system. All samples were stained by H&E and immunohistochemistry.

Tonsils tissue used as an external positive control Table (3-1)

Immunohistochemical method

Paraffin embedded blocks of primary urinary bladder carcinoma were obtained from
pathology department archive. Sections were cut serially at Sum for immunohistochemical (IHC)

Staining .
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Table3-1.Clinicopathological characteristics of the patients

Gander
Male 40 80
Female 10 20
Age(yrs)
Range (40-81)
mean 63.98
Meadian 66.5
Histopathological grade
High 19 38
Low 31 62
Type
Tec* 47 94
1 2
Ac*
Scc* 2 a4
Primary tumor status
T1 35 70
. 11 22
T3 1 2
Tx 3 6
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* Tcc 1is transitional cell carcinoma.

*Ac 1s adnocarcinoma.

*Scc is squamous cell carcinoma.

Immunohistochemical method

Immunohistochemistry (IHC) is microscopic localization of specific antigens (eg, proteins) in
tissues by staining with antibodies labeled with fluorescent or pigmented material.
Immunohistochemistry is used to determine the origin of a tumor as well as the prognosis and

treatment. It is a critical technique used by the pathologist to assist in making a final diagnosis.

Paraffin embedded blocks of primary urinary bladder carcinoma were obtained from
pathology department archive. Sections were cut serially at Sum for immunohistochemical (IHC)

Staining .

Immunohistochemical staining:

Kits used in LIF Immunostaining

I- Primary antibody:

* Source: Zymid's monoclonal Mouse anti p53 (clone: Bp53,12), 6.0 ml predilute

antibody, ready to use. Zymid Laboratories Invitrogen Immunodetection.

*  Product: Mouse anti-p53 is purified from mouse ascites and diluted in phosphate buffered

saline(PBS), pH 7.4 and 1% bovine serum albumin(BSA) with 0.1% sodium azide (NaN3)

as a preservative.

II- Specificity:  Recombinant human wild-type p53 protein, total  protein

concentration:10gm/L, isotype: IgG Kappa, antibody concentration: 2.4mg/L. It reacts

with both mutant and wild-type forms of p53. It was raised against recombinant human
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wild-type p53 protein. It is suitable for immunostaining of formalin- fixed, paraffin-

embedded tissue.

III-Universal kit:

» Intended use: Universal DAKO LSAB® kit, peroxidase (DAKO LSAB®+- HRP). This kit
offers an enhanced signal generating system for the demonstration of antigens in paraffin-
embedded tissue, cryostat tissue and cell preparations. This is by sequential application of
bio-tinylated link antibodies to primary antibodies followed by a complex of streptavidin
and bio-tinylated peroxidase. Finally, the antigen antibody complex is visualized using the

provided substrate chromagen solution.

III- Reagents: This kit consists of labelled streptavidin biotin (LSAB) reagents which

include:

I- 15 ml of 3% Hydrogen peroxide: 3% hydrogen peroxide in water.

2- 15 ml of Link: Bio-tinylated anti-rabbit, anti-mouse and anti-goat immunoglobulins in
phosphate-buftered saline (PBS) containing carrier protein and 0.1 % sodium azide.

3- 15 ml of Streptavidin Peroxidase: Strepatavidin conjugated to horseradish peroxidase
in PBS containing carrier protein and 0.01% thimerosal.

4- 18 ml of Buffered Substrate: Buffered substrate solution, pH 7.5, containing hydrogen
peroxide and a preservative.

5- 1 ml of Dab Chromogen: 3.3- diaminobenzidine chromogen solution, resulting in a

brown-coloured precipitate at the antigen site.

IV- Other reagents:

1- Xylene and ethanol.
2- Distilled water.

3- Counter stain: Light Mayer’s Haematoxylin.
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4-  37mM ammonium hydroxide.

5-  Mounting media: DAKO® Faramount Aqueous Mounting Media (Code No. S 3025).

Immnostaining procedure:

Pretreatment:

1- Deparaffinize slides

2- Wash slides with distilled water 3 times for 2 min each.

3- Place a glass beaker containing 500ml of citrate buffer (Cat. No. 00-5000) on a hot plate.
Heat the buffer solution until it boils.

4- Put the slides in a slide rack and place in the beaker with boiling buffer. Keep it boiling
for 15 minutes.

5- After heating, remove beaker from the hot plate and allow it to cool down for at least 15-
20 minutes at room temperature

6- Rinse slides with PBS (Cat. No. 00-3000) and begin immunostaining protocols

Staining protocol:

Step 1: 3% Hydrogen Peroxide:

= Tap off excess water and carefully wipe around specimen. Apply enough drops from Bottle
1 (3% hydrogen peroxide) to cover specimen.
= Incubate 5 minutes.

= Rinse gently with wash solution from a wash bottle and place in fresh buffer bath.

Step 2: Primary Antibody and Negative Control Reagent:

= Tap off excess buffer and wipe slide as before.
=  Apply enough prepared primary antibody or negative control reagent to cover specimen.

= Incubate 60 minutes.
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=  Rinse slide as in step 1.

Step 3: Link:

= Immediately tap off excess buffer and wipe slide as before.

=  Apply enough yellow drops from bottle 3 (link) to cover specimen.
= Incubate 15 minutes.

= Rinse slide as before.

Step 4: Streptavidin Peroxidase:

=  Wipe slide as before.
=  Apply enough RED drops from bottle 4 (streptavidin) to cover specimen.
=  Incubate 15 minutes.

= Rinse slide as before.

Step 5: Substrate-Chromogen Solution:
=  Wipe slide as before.

=  Apply enough of the prepared substrate-chromogen solution to cover specimen.

= Incubate 5 minutes.

» Rinse gently with distilled water from wash bottle.

Step 6: Counter-stain:

= Place slides in a bath of haematoxylin.

= Incubate for 2-5 minutes, depending on the strength of the haematoxylin used.
= Rinse gently with distilled water from a wash bottle.

=  Dip 10 times into a wash bath filled with ammonia water.

= Place in distilled or de-ionized water for 2 minutes.

Step 7: Mounting:
=  Specimens mounted and cover-slipped with an aqueous-based mounting medium (DAKO®

Faramount Aqueous Mounting Media Code No. S 3025).
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Interpretation of staining:

The positive control specimen (breast carcinoma, colon carcinoma) was examined for a
brown-coloured nulei. The presence of this colour can be interpreted as a 3+ positive staining
result indicating that the kit reagents are performing properly. In negative control specimen,
there was absence of specimen staining. Examination for any non-specific staining present on the
negative control reagent slide was done. Non-specific staining, if present, was of rather diffuse

appearance.

The test specimens stained with the primary antibody were then examined. The presence of
brown-coloured nuclei was interpreted as a positive staining result, while the absence of nuclear

staining was interpreted as a negative staining result.

TP53expression pattern in low grade urothelium carcinoma,and high grade urothelium
carcinoma are illustrated in figures (3-1to 3-7) , the immunohistochemical staining of Tp53 was

not successful in all 50 cases.

Figure (3-1): Superficial low grade Urothelial carcinoma Tp53 index 1.5(x4).
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Figure (3-2): Superficial low grade Urothelial carcinoma Tp53 index 1.5(x10).

Figure (3-3):Superficial low grade Urothelial carcinoma Tp53 index 1.5(x40).
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Figure (3-4): Invasive low grade urotheiiai carcinoma Tp33 index 1({x10).

Figure (3-5): superficial high grade urothelial carcinoma Tp53 index 0.5 (x40).
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Figure( 3-6) :Invasive high grade urothelial carcinoma Tp53 index 1 (x40).

Figure (3-7) : Invasive high grade urothelial carcinoma Tp53 index 2 (X40).
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Scoring system of p53:

P53 staining positivity was indicated by the presence of nuclear brown staining. Nuclear
counting was performed in areas with maximal staining intensity within the tumors foci away
from any areas of artifact, necrosis, or inflammation and without prior knowledge of patient’s

clinicopathologic outcome.

Nuclear expression patterns:

3+++ No blue to be seen through brown staining, nuclei appear darker than cytoplasm.

2-++ Blue scarcely to be seen through brown staining , nuclei appear darker than cytoplasm.
1+ Blue clearly to be seen through brown staining.

0 only blue staining.

The most intensively stained area was chosen by low power light microscopy at x4 magnification

, and the percentage of each intensely stained field was counted at x40 magnification power .
Score of each slide case was calculated by the following equation:
I=F0 X0+ F1X1 + F2X2 + F3X3

Where I is the staining index, fO — {3 are the fractions of the cells showing a defined level of

staining intensity ( from 0 to 3). Theoretically, the index could vary between 0 and 3.( Abdalla

F,2008).

Statistical analysis:-

Statistical analyses were performed using the IBM SPSS® Statistics( IBM Company, New
York , NY, USA) and STATA ( StataCorp.,TX , USA) software packages ( IBM PASW
Statistics for Windows, version 19 and STATA /SE 11.1).Frequency tables were analyzed using

the chi-squared test, with likelihood ratio or Fischer's exact test being used to assess the
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significance of the correlation between the categorical variables.Odds ratio and their 95%
confidence intervals ( 95% CI) were calculated where appropriate, using the exact method.
Differences in the means of continuous variables were analyzed using non-parametric tests(
Mann- Whitney or Kruskal- Wallis ) for 2- and multiple independent samples, respectively.
Analysis of variance ( ANOVA) was only used for deriving the mean values ( and their 95% CI)

of each individual stratum.

p < 0.05 were regarded statistically significant.
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Chapter 4
RESULT
&
DISCUSSION



Results

Patients clinicopathological data :-

1- Age :- It was found that 21 (42%) of patients are under 63.98years (mean) and 29 (58%) of
patients above 63.98 years, (Figure 4-1).

Figure (4-1)
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2- Gender:- 40 (80%) of patients were males and 10 (20%) of patients were females, (Figure 4-
2)

—
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Figure (4-2)

3- The type :- 47 (94%) of cases was transitional cell carcinoma,and 1(2%) adenocarcinoma,and

2 (4%) squamous cell carcinoma, (Figure 4-3).
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Figure (4-3)
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4-Grade :-19 (38%) of cases was high grades, 31 (62%) of cases was low grades,(Figure4-4)

L

Figure(4-4)

5-Invasion:- 3 (6%) of cases was Ptx, and 35 (70%) of cases was Ptl, and11 (22%) of cases was

Pt2 ,and1 (2%) of cases was Pt3 (Figure4-5).

Figure (4-5)



TPS53 expression related to clinicopathologic features:

Out of 50 urinary bladder carcinomas 10 cases (20%) p53 staining were considered negative (
staining intensity= 0),whereas 40 cases (80%) were considered positive (staining intensity +1or

+2 ). While score 3 has not been detected completely.
NOTE:

Score 1 =34 cases (68%).

Score 2 =6 cases(12%).

P53 expression was statistically analyzed in relation to all available clinical variables and tumor
characteristics . The clinical variables recorded were age, sex, grading ,and staging. A significant
correlation between Tp53 expression and age was observed (p=0.004 , chi-square, p=0.003,
ANOVA). No other significant correlations between Tp53 expression and the other

clinicopathological variables were observed, see tables (4-2,4-3).
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Table (4-2) P-value of significance of Pearson chi-square test of TP53 expression in 3

systems with correlation to each clinicopathologic data .

Note: p value < 0.05 is significant

p value > 0.05 is not significant
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Table(4-3) .Results of the correlation between clincopathological data and the

mean of TpS53 expression by ANOVA .

Variables Significance Significance Significance
0,1vs2,3 Ovs1,2,3
0,1,2,3
Age 0.012 0.003 0.576
Gender 0.485 0.580 1
Grade 0.417 0.964 0.205
T Invasion 0.415 0.368 0.422
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-Immunohistochemical examination methods were employed to investigate Tp53 expression in

50 TURBT specimens of UB carcinoma.

-Interestingly, Tp53 expression resulting in significant observation with age (P=0.004 chi
square , 0.003 anova). This result has yielded a conclusion of that a more advanced age group of

patients is positively correlated with the Tp53 stains.

-While the UB carcinoma Tp53 stain showed an insignificant results with gender (P=0.464 chi
square, 0.485 anova). This result makes a deduction that there was no relation between gender

and p53 status.

- No correlation was found between Tp53 scoring and histological grade of tumor differentiation

(P=0.197 chi square, 0.205 =anova).

-UB carcinoma resulting in no significant with invasion was (P=0.304 chi square, 0.368 anova),

This result makes a deduction that there was no relation between invasion and Tp53 stains.

-H&E stain slides:

Figure (4-6): Superficial [ow grade Urothelial carcinoma, H&E stain (x4).
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Figure (4-7): Superficial low grade Urothelial carcinoma, H&E stain (x40).

Figure (4-8 ): Invasive low grade Urothelial carcinoma, H&E stain (x40).



Figure (4- 9): Superticial high grade Urothelial carcinoma, H&E stain (x10).

Figure (4-10) :Invasive high grade Urothelial carcinoma, H&E stain (x10).



DISCUSSION:

Although, Urinary bladder cancer is the most common form of urological malignancy in
certain parts of the world, relatively little is known about the molecular occurrences leading to its
development. TP53 is widely accepted as the most important prognostic factor in urinary

bladder cancer to date.

Some data have shown that allelic loss of chromosome 17p and mutations of the Tp53 gene
are common in certain human tumours, including lung and colon tumors . In contrast, the
significance of Tp53 expression in UB carcinomas remains a point of controversy and few initial
studies have described a correlation between increased Tp53 expression and reduced survival

rates. (Starzynska and Bromery, 1992).

Therefore in this study, immunohistochemical examination methods were employed to
investigate Tp53 expression in 50 TURBT specimens of UB carcinoma Tp53 expression
resulting in significant observation with age (P=0.004 chi square , 0.003 anova). This result has
yielded a conclusion of that a more advanced age group of patients is positively correlated with

the Tp53 stains.

While the UB carcinoma Tp53 stain showed an insignificant results with gender (P=0.464 chi
square ,0.485 anova). This result makes a deduction that there was no relation between gender
and Tp53 status, a clue was agreed with those of (Vardar E et al , 2006) study. However, this is

disagreed with ( Lipponen P et al, 1994) results .

As (N Ibrahimet al ,2009),( Sunanda J al ,2004),and(david esring et al ,1994) no correlation
was found between Tp53 scoring and histological grade of tumor differentiation ( P=0.197 chi
square ,0.205 =anova ) . (Abd El-Magsoud NM, Tawfiek ER ,2010) showed that tumours with

p53 positive staining had a higher proliferative activity than did that stained negative.

UB carcinoma resulting in unsignificant with invasion was(P=0.304 chi square ,0.368 anova),

This result makes a deduction that there was no relation between invasion and Tp53 stains, This
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observation was confirmed in studies by (N Ibrahimet al ,2009), unfortunately are disagree with (

Sunanda J et al ,2004),and(david esring et al ,1994).
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Summary

* The urinary bladder is the most common site of urinary tract tumors, Tumors are more

common in men than in women.

* In general, individual prognosis of infiltrating bladder tumors can be poorly predicted based on
clinical factors alone. Tumor multifocality, tumour size of >3 c¢m, and concurrent carcinoma in

situ have been identified as risk factors for recurrence and progression

* Approximately 90% of urinary bladder tumors in the United States are transitional cell type,
7% are squamous, 2% are glandular, and 1% are undifferentiated.This distrbution is in contrast
to Schistosoma haematobium—endemic areas, such as Egypt and parts of the Middle East, where

squamous cell carcinoma is the most common form of bladder cancer.

* In libya, bladder cancer prevalence accounting for about 8% of the total cancer cases and was
ranked the 3™ after breast cancer(10.6%) &colorectal cancer(9.1%) in study on the incidence of
cancer in eastern part of Libya conducted in the period between 1991&1995. About 327 cases of
genitourinary tract cancer were diagnosed in males out of which 149were in the urinary bladder
(45.6%) ,meanwhile 302 cases of genitourinary tract cancers were diagnosed in females only 25

cases were in the urinary bladder (8.3%).

*The TP53 gene is a tumor suppressor gene that maps to the human chromosome 17p13.The
product of the gene is a cellular phosphoprotein that has been shown to have tumor suppressive
properties. Compared with the wild type protein, mutant Tp53 protein is more stable with a

prolonged half-life and more likely to be detected by immunohistochemical analysis.

*TP53 Alterations of the TP53 tumor suppressor gene have been by far the most intensively
studied potential prognostic marker . Early studies suggested a strong prognostic importance of
immunohistochemically detectable nuclear TP53 protein accumulation in both pT1 and pT2-4

cancers .
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*Mutations involving the Tp53 gene have been found in a wide variety of malignancies
including urothelial carcinomas. Mutations of the Tp53 gene and immunohistochemical
positivity for the Tp53 protein have been found in 40% to 60% of urothelial carcinomas. Many
investigators have demonstrated a positive correlation between tumor expression of Tp53 and

pathologic indicators of progression in urothelial carcinoma, including high grade and stage.

* in this study, immunohistochemical examination methods were employed to investigate Tp53
expression in 50 TURBT specimens of UB carcinoma Tp53 expression resulting in significant
observation with age only (P=0.004 chi square , 0.003 anova). This result has yielded a
conclusion of that a more advanced age group of patients is positively correlated with the Tp53

stains.
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Recommendation

The majority of published studies have shown a positive correlation between
clinicopathologic data of urinary bladder carcinoma and Tp53 stain . A minority of studies had
not demonstrated any association between urinary bladder carcinoma and Tp53 stain and this

may be attributed to significant differences in the methodologies employed for:
1.Sample selection,

2. Immunostaining techniques,

3.Nuclear counting, (Evaluation & Expression)

4. Follow up data,

5.Small sample number ,

6. A number of biological and molecular differences may account for the discrepancy.
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