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Preface

Squamous cell carcinomas (SCC) are a group of cancers that originate from cells
within the epidermis. SCC is the cause of about 90% of cases of head and neck
cancer, which includes cancers of the mouth, nasal cavity, nasopharynx, throat, and
related non-small cell lung cancer. This book reviews squamous cell carcinoma of
the bladder, eye, vagina, and head and neck, examines the site-specific importance
of the disease and discusses the application of dermatoscopy and the role of Next
Generation Sequencing in SCC. The mutational profile of human papillomavirus
(HPV) in head and neck SCC as a source for cancer diagnosis and management

is discussed. Numerous studies have shown that the consumption of raw fruits and
vegetables significantly reduces the risk of SCC, and green leafy vegetables may
aid in the prevention of SCC development.

Sivapatham Sundaresan

Associate Professor,

SRM Institute of Science and Technology,
Chennai, India






Chapter1

Squamous Cell Carcinoma
of the Vagina

Ferhat Cetin and Ozer Birge

Abstract

Vaginal cancer accounts for approximately 4000 cases and over 900 deaths
annually. About 1in 100,000 women will be diagnosed with in situ or invasive
vaginal cancer (typically of squamous cell histology). The mean age at diagnosis
of squamous cell carcinoma, the most common histologic type of vaginal cancer, is
approximately 60 years. However, the disease is seen occasionally in women in their
20s and 30s. Squamous carcinoma is more common as the age of the patient increases.
Vaginal cancer is a disease in which malignant (cancer) cells form in the vagina.
Vaginal cancer is staged in three ways, based on how far the tumor has progressed in
the vagina, whether it has spread to the lymph nodes, and whether it has spread to
other parts of the body. These three categories are called T (tumor), N (nodes), and
M (whether it has metastasized or spread). Surgery is the most common treatment of
vaginal cancer. The surgical procedures used are laser surgery (uses a laser beam as a
knife to make bloodless cuts in tissue or to remove a surface lesion such as a tumor);
Wide local excision (takes out cancer and some of the healthy tissue around it);
Vaginectomy (Surgery to remove all or part of the vagina).

Keywords: human papillomavirus, primary vaginal cancer, squamous cell carcinoma,
vaginal bleeding

1. Introduction

Primary vaginal cancer is less prevalent than uterine cancer of the endometrium,
ovary, and cervix, but vaginal cancer is more common than vulvar cancer in the
United States [1]. Most vaginal tumors are squamous cell carcinomas, but melanomas,
sarcomas, adenocarcinomas, and other histologic types also occur. Although primary
vaginal cancer is rare, metastasis to the vagina or local spread from adjacent gyneco-
logic or non-gynecologic organs or systems is not uncommon.

In summary, most vaginal malignancies are metastatic and can often arise from
the endometrium, cervix, vulva, ovaries, breast, rectum, and kidney [2-5]. Direct
spread (e.g., cervix, vulva, endometrium) or lymphatic or hematogenous spread
(e.g., breast, ovary, kidney) can cause vaginal metastases.

In situ or invasive vaginal cancer will be diagnosed in approximately one in every
100,000 women (typically squamous cell histology) [6, 7]. Squamous cell carcinoma,
the most frequent histologic form of vaginal cancer, is mainly diagnosed in women in
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their 60s and 70s, while it can also occur in women in their 20s and 30s. Squamous cell
carcinoma occurs more frequently as the patient ages [6].

Human papillomavirus (HPV) infection is thought to be the cause of the majority of
vaginal cancer cases, as well as cervical, uterine cancer [8]. In a case—control study, more
than half of 156 women with in situ or invasive vaginal cancer tested positive for antibod-
ies to HPV 16 or 18 subtypes [9]. As a result, vaginal cancer and cervical neoplasia share
the same risk factors. Specifically, the risk increases with more than one sexual partner
over a lifetime, early age at first sexual intercourse, if you still smoke, low socioeconomic
status, and various other infections that cause immunosuppression [9, 10].

There was evidence that some high-grade vulvar and vaginal intraepithelial neo-
plasms are monoclonal lesions derived from the high-grade or malignant disease of the
cervix [11]. A retrospective cohort study of over 130,000 women found that women
with cervical intraepithelial neoplasia 3 (CIN 3) had a significantly higher risk of devel-
oping vaginal cancer than women in the same population and time interval (incidence
rate 6.8, 95% CI 5.6-8.2) [12]. A fourfold or higher risk was found up to 25 years after
a CIN 3 diagnosis. Similarly, 30% of all women with in situ or invasive vaginal disease
had previously been treated for an anogenital tumor (primarily cervical), and 17 out
of 25 (70%) invasive cancer biopsy specimens tested positive for HPV type 16/18 DNA
in one case series. Similarly, 51 of 153 women with vaginal cancer treated at Princess
Margaret Hospital had pre-existing gynecological malignancies, 34 of whom had cervi-
cal uteri cancer, and it is recommended that when each type of cancer is detected, the
cervix uteri, vagina, and vulvar region be evaluated together [13].

2. Clinical findings

The most prevalent clinical manifestation of vaginal cancer is vaginal bleeding.
Many women are asymptomatic. Vaginal bleeding associated with vaginal cancer is
typically postcoital or postmenopausal. Any unplanned vaginal bleeding should be
investigated to determine if the source is vaginal. There may also be a watery, bloody,
or foul-smelling discharge from the vagina [14-16].

The patient may also notice a vaginal mass. Other possible symptoms are related to
local spread of the disease, urinary symptoms (e.g., frequency, dysuria, hematuria), or
gastrointestinal symptoms (e.g., tenesmus, constipation, melena) [14-16]. Pelvic pain
caused by the spread of the disease outside the vagina occurs in 5 percent of patients.

At the time of diagnosis, up to 20% of women have no clinical complaints and are
asymptomatic [17-19]. These vaginal malignancies might be discovered incidentally
during a pelvic examination or due to cytological screening for cervical cancer.

3. Diagnostic evaluation

Evaluation using pelvic examination, vaginal cytology, and colposcopic or direct
vaginal biopsy are the essential parts of diagnostic evaluation.

Questions about the symptoms of vaginal cancer should be included. A gyne-
cologic history, including a history of neoplasms of the cervix or vulvar neoplasia,
should be obtained, as a history of other gynecologic malignancies may exclude a
diagnosis of vaginal cancer. Medical, surgical, and medication history should be
obtained. This should include the evaluation of medical comorbidities that may
influence treatment decisions.
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A pelvic and physical examination is carried out. The vagina should be extensively
checked with the speculum, including the view of the entire periphery and fornix
by shifting the speculum position. Any abnormal site or mass should be biopsied.
Palpation of the vaginal walls for masses and evaluation of other pelvic masses should
be included in a bimanual examination. The inguinal region should be palpated to
assess enlarged pathological lymph nodes.

If the lesion is small and located in the lower two-thirds of the vagina, it may
be missed on initial examination. On visual inspection of the vagina, the anterior
and posterior blades of the speculum obscure this area, so the tumor may be missed
unless the vagina is examined when the speculum is removed or the lesion is palpated
on bimanual examination. A detailed colposcopic examination is recommended for
macroscopic lesions or lesions that cannot be seen with the naked eye.

The rectovaginal examination is also recommended to assess parametrial and
pelvic sidewall involvement, as well as probable rectal involvement.

The most prevalent site of primary vaginal carcinoma is the posterior wall of the
upper third of the vagina. According to review research, more than half of the tumors
in the upper, middle, and lower thirds of the vaginal wall originated in the posterior
vaginal wall in 50, 20, and 30% of cases, respectively [7, 20]. A mass, plaque, or ulcer
can all be signs of a lesion. To assess metastatic disease, a focused physical examina-
tion is conducted. The inguinal region, in particular, should be checked for pathologi-
cally enlarged lymph nodes.

A vaginal cytology specimen should be obtained during the pelvic examina-
tion. Twenty percent of vaginal cancers are discovered incidentally during cytology
screening for cervical cancer [21].

If a lesion cannot be visualized and cytology results are abnormal, acetic acid
colposcopy of the cervix and vagina should be performed, followed by Lugol’s iodine
staining. If a large lesion is visible, some specialists additionally recommend vaginal
colposcopy to evaluate the rest of the vagina.

Biopsy of abnormal areas of the vagina in the office may be performed with punch
forceps (Baker or Keyes) or cervical biopsy forceps (Tischler or Burke). Examination
under anesthesia may be required for examination and biopsy in women with the
significant vaginal stricture that prevents adequate office examination, older adult
women, or if cystoscopy and proctoscopy are required for clinical staging.

The only imaging studies part of the International Federation of Gynecology and
Obstetrics (FIGO) staging for vaginal cancer are chest and skeletal radiographs.

Modern imaging techniques, such as computed tomography (CT), magnetic
resonance imaging (MRI), and 18-fluoro-2-deoxyglucose-positron emission
tomography and CT (FDG-PET/CT), can help plan treatment. MRI may help
determine the size and local extent of the primary vaginal tumor [22, 23]. T2 imag-
ing is usually the best way to see vaginal tumors, and dripping gel into the vaginal
canal to expand the vaginal walls can help visualize and evaluate the tumor’s
thickness. Primary vaginal tumors and abnormal lymph nodes can also be assessed
using FDG-PET [24].

4. Diagnosis

Vaginal cancer is a histologic diagnosis based on vaginal biopsy and the absence of a
history of gynecologic malignancy may better identify the vaginal disease as recurrent
cancer rather than a new primary disease.
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4.1 Differential diagnosis

The first step in determining the cause of vaginal bleeding is to rule out bleeding
from other areas of the genital tract. A pelvic examination is often used to accomplish
this.

Menopausal women may experience vaginal bleeding due to vaginal atrophy.
Bleeding can also be caused by a vaginal infection, inflammation, or trauma. A
dermatological condition occasionally causes vaginal bleeding (e.g., toxic epidermal
necrolysis). Bleeding from these etiologies may result in focal bleeding from a fissure
or laceration, which is not usually the case with vaginal cancer. Or there may be ulcer-
ation or extensive bleeding, which can also occur with vaginal cancer. A vaginal mass
may be benign, such as cysts of the ductus Gartner, vaginal polyps, vaginal adenosis,
endometriosis, or dermoid cysts (rare) [25].

4.2 Histopathology

Primary vaginal tumors form a heterogeneous group of malignancies. They may
be multicentric and involve many areas, so the entire vaginal mucosa is at risk and
should be examined.

The majority of vaginal cancers are squamous cell carcinomas. As previously
stated, the average age at diagnosis for squamous cell carcinomas is around 60 years
[26]. Tumors can be nodular, ulcerative, indurated, endophytic, or exophytic in
general. They resemble squamous cell tumors in other regions histologically. Vaginal
cancer is also associated with the human papillomavirus (HPV). The vaginal epithe-
lium, on the other hand, is more stable than the cervical epithelium, which undergoes
constant metaplasia and is hence less susceptible to oncogenic viruses [27].

Verrucous carcinoma is an uncommon type of vaginal squamous cell carcinoma
that is well-differentiated and has a small probability of becoming malignant [28]. It
is usually a large, warty, fungal mass that is locally aggressive but rarely metastasizes.
Histologically, it consists of large papillary sheets covered with dense keratin. The
deep margin forms a driving edge of well-aligned rete ridges, in contrast to the well-
demarcated margins of benign condyloma acuminata.

4.3 Staging

A clinical staging system for vaginal cancer is used by the International
Federation of Gynecology and Obstetrics (FIGO) and Tumor, Node, and Metastasis
(TNM) [29-31].

Physical examination, cystoscopy, proctoscopy, and chest and skeletal radiographs
are used to determine clinical staging. The results of biopsy or fine-needle aspiration
of inguinal/femoral nodes or other nodules may be included in the clinical stage. In
addition to clinical staging data, information from the resected specimen, including
pelvic and peritoneal lymph nodes, will be used as indicated by the TNM system.

In a review of five series with 1375 cases of vaginal cancer, patients were differenti-
ated according to FIGO stage: stage I (26%), stage II (37%), stage III (24%), and stage
IV (13%) [32].

Vaginal tumors can spread locally and in various ways systemically:

* Direct extension to the soft tissue structures of the pelvis: parameters, bladder,
urethra, and rectum. Eventually, the bony pelvis may also be affected.
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* Lymphatic spread to the pelvic and para-aortic lymph nodes. The lymphatic
drainage of the upper vagina connects with the cervix and continues first to the
pelvic nodes and then to the paraaortic nodes. In comparison, the lymphatics of
the distal third of the vagina drain first to the inguinal and femoral nodes and
secondarily to the pelvic nodes.

* Hematogenous spread to other organs, including lungs, liver, and bone, is usually
seen late and in histopathologically rare lesions.

4.4 Treatment

Because of its rarity, no randomized trials describe the treatment of vaginal
cancer. Instead, the treatment approach of cervical and anal cancer is predicted. In
addition, treatment plans should be individualized according to the tumor’ location,
size, and clinical stage. This was supported by a review from a single institution,
which showed that tumor stage, location, and size were significant prognostic factors
in patients with vaginal cancer [33]. In addition, treatment should consider the
following:

* Local anatomic constraints (e.g., removal of internal genitalia, supporting struc-
tures, rectosigmoid, lymphatics, and bladder) prevent wide negative surgical
margins without an exenterative surgery.

* Psychosexual problems, including the patient’s desire to obtain a functioning
vagina.

* For most patients with stage I tumors, we recommend surgical excision.
However, radiation therapy (RT) may be appropriate in some patients, especially
for tumors >2 cm or lesions involving the mid to lower vagina.

* Radiotherapy is also used for tumors in the mid to lower vagina because of
anatomic difficulties, as surgical resection of tumors at this site often requires
vulvovaginectomy and inguinal node dissection to achieve negative margins and
acceptable oncologic outcomes [34]. On the other hand, surgical resection is
more appropriate for patients with lesions in the upper posterior vagina because
the anatomy is preserved.

* We usually prefer RT to surgery because negative margins are difficult to achieve
in tumors bigger than 2 to 3 cm in diameter [35]. Even if surgical resection is
performed, obtaining an appropriate margin is challenging if the lesion is located
close to the bladder or rectum.

If the tumor is located in the distal part of the vagina, the inguinal lymph nodes
should also be examined.

Surgical: A radical hysterectomy, upper vaginectomy, and bilateral pelvic lymph-
adenectomy are required for the vaginal cancer approach. If hysterectomy has been
performed previously, radical vaginectomy and bilateral lymphadenectomy should
be performed to complete surgical treatment. When patients with stage I vaginal
cancer are treated surgically, they appear to have the best results. This was supported
by a literature review that showed that patients with early-stage disease had a median
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five-year survival rate of 77%, much better than that of patients with late-stage
disease, whether or not adjuvant RT was applied [6, 36].

Radiation therapy: For some patients, radiation alone is a sufficient treat-
ment. For example, in a series of 91 women treated at a single institution, results
obtained with modern RT for early-stage vaginal cancer were shown: In stage I
patients (n = 38), the two-year overall survival rate, regional control rate, and
distant metastasis-free survival rate were 96.2%, 80.6%, and 87.5%, respectively
[20]. More than 2500 vaginal cancer patients were studied in the Surveillance,
Epidemiology, and End Results (SEER) trial, which indicated that treatment with
brachytherapy was better with 3.6 median survival years, rather than 6.1 years with
external radiation alone [37].

A total radiation dose of at least 70 to 75 Gy is commonly suggested, with 45 to
50 Gy of external beam radiation and additional radiation provided via intracavitary
or interstitial brachytherapy radiation, depending on the thickness of the primary
tumor. Pelvic lymph nodes rimmed vaginal tumors, vaginal and paravaginal tissues,
and inguinal lymph nodes should all be exposed to external radiation if the vaginal
tumor is in the lower half of the vaginal canal. Brachytherapy radiation should be
given immediately after the completion of external radiation. Vaginal tumors less
than 5 mm thick can be treated using a vaginal roller or similar applicator, however
tumors thicker than 5 mm require interstitial therapy for appropriate dosage and
normal tissue preservation [38].

Surgery is usually not an option for patients with more advanced stages than II to
IV. We frequently replace chemoradiotherapy for RT because of the relatively poor
results of RT alone. However, given the lack of high-quality data on the benefits of
chemoradiation, RT is a reasonable alternative, especially for patients who, for some
reason, are not eligible for cisplatin-based chemotherapy.

Chemoradiation: In patients with advanced vaginal cancer, concurrent use of RT
with chemotherapy (fluorouracil [FU] and/or cisplatin) is our preferred approach due
to the usual issues associated with central tumor control. Because of the poor progno-
sis with radiation alone (predominantly local failures) [39], we often proceed to the
combined use of radiation and concomitant chemotherapy in women with high-risk
disease (e.g., stage III or IV or tumor size greater than 4) [40-42]. This is mainly
based on extrapolating better results with chemoradiation for locally advanced cervi-
cal cancer treatment.

There are few data to support this approach, particularly in vaginal cancer, and
these are mostly limited to small retrospective series [40, 42-44], which consistently
show high rates of locoregional control after chemoradiotherapy and long-term
radiation-related side effects. Compared to RT alone, it does not look worse. However,
whether chemoradiation is beneficial for these patients or not is not entirely clear
because of limited data:

* Most of these studies examined women with stage I disease or II, limiting their
applicability to these patients.

* Because of the disease’s rarity, no randomized clinical trials have been
performed.

In a study of 71 patients, 20 patients who received definitive RT concomitant
chemotherapy and 51 who did not receive chemotherapy were evaluated. It was
found that 3-year and overall survival were statistically significantly longer in the
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chemosensitive group, and disease-free survival rates were also longer in the chemo-
therapy group [45].

For patients with stage II to IV disease who are not considered candidates for
chemoradiotherapy, RT (with intracavitary or interstitial therapy, depending on
tumor thickness) is a reasonable alternative [39, 40, 46—49].

However, results after RT alone in advanced disease are not as good as in patients
with stage I disease. In the same series from a single institution mentioned above,
the two-year overall survival rate, regional control rate, and distant metastasis-free
survival rate by stage were as follows [20]:

* Stage II - 92.3%, 64.7%, and 84.6%, respectively
o Stage Il - 66.6%, 44.4%, and 50%
* Stage IV - 25%, 14.3% and 25%

In patients with advanced disease, surgery as a primary treatment modality is
associated with poorer outcomes than chemoradiotherapy. For example, in a litera-
ture review, the mean five-year survival rates for patients with stage II, III, and IV
disease after surgery were 52, 44, and 14%, respectively, with or without adjuvant
radiotherapy [36].

In addition, negative margins in women with large or extensive lesions are usually
challenging to achieve without sacrificing the bladder or rectum.

Neoadjuvant therapy: Radical surgery after neoadjuvant chemotherapy is a
promising alternative to RT for these patients. However, we consider it mostly experi-
mental until further data becomes available.

In a small prospective study of 11 patients with stage II disease who previously
had three courses of 21 days of paclitaxel (175 mg/m?*) and cisplatin (75 mg/m?)
chemotherapy, the potential role of neoadjuvant therapy was demonstrated. 91% of
these patients had a clinical response after neoadjuvant chemotherapy, and all were
able to undergo surgical resection. The pathological complete response rate was
27% [50].

5. Complications

10-15% of patients with vaginal cancer will develop treatment-related complica-
tions [51]. These include rectovaginal or vesicovaginal fistulas, radiation cystitis or
proctitis, rectal and vaginal strictures, and rarely vaginal necrosis. The proximity of
the urethra, bladder, and rectum predisposes these structures to injury from surgery
or radiation.

After radiation, women are advised to use a vaginal dilator to minimize the extent
of vaginal stenosis. In general, we recommend that women start using the dilator
one week after completing radiation and use it daily. Women who are sexually active
regularly may need to use the dilator less frequently.

Women under 40 years of age who receive radiation for vaginal carcinoma are at
higher risk for radiation-induced early menopause. In numerous ways, attempts to
minimize the toxicity of radiation exposure by moving the ovaries to the back of the
uterus or the lateral pelvic walls (oophoropexy) have been successful [52, 53]. It is
recommended to perform oophoropexy in selected cases.
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5.1In case of recurrence

Recurrent patients may be candidates for surgery. However, for those who are not
candidates for surgery for any reason, treatment options are rather limited because of
the lack of prospective studies on this disease.

In patients with central recurrence and no other foci of disease, pelvic exentera-
tion may be therapeutic with or without vaginal reconstruction [54-56]. Exenteration
may also be considered in stage IVa patients, especially if a rectovaginal or vesicovagi-
nal fistula is present.

Chemotherapy’s role in recurrent or advanced vaginal cancer patients is unclear.
Therefore, we administer chemotherapy to patients with recurrent vaginal cancer
when there are no alternatives (e.g., surgery or radiotherapy [RT]) or when there
is evidence of metastatic disease outside the pelvis. However, patients and provid-
ers should be aware that there is a lack of high-quality data to inform whether the
benefits of treatment justify the toxicities associated with systemic chemotherapy. In
the absence of clear benefits, these patients should be referred to palliative care when
appropriate [57-60].

Cisplatin was recommended based on the experience of the Gynecological
Oncology Group, which included 26 patients with advanced disease. Although
the dose of cisplatin was sub-therapeutic by modern standards, these patients had
insignificant activity (50 mg/m2 every three weeks) [57]. Combination therapy
with bleomycin, vincristine, mitomycin, and cisplatin also appears to be relatively
ineffective in patients with advanced or recurrent disease, although it shows
marked efficacy in early disease [58]. In patients with early-stage squamous vaginal
carcinoma, anecdotal findings suggest an activity for carboplatin, a combination
of vinblastine, bleomycin, and cisplatin, and irinotecan, as well as cisplatin
[26, 59, 60]. However, a large series of these regimens is lacking to confirm activity
in advanced disease.

6. Post treatment follow-up

The optimal surveillance strategy has not yet been determined, and clinical
practice varies. We agree with the recommendations of the Society of Gynecological
Oncology (SGO) [61]:

* Review of symptoms and physical examination:

* For low-risk disease (early stage, treated surgically only, no adjuvant therapy) -
Every six months for the first two years and annually after that.

* For high-risk disease (advanced stage, treated with primary chemo/radiotherapy
or surgery plus adjuvant therapy) - Every three months for the first two years,
every six months for years 3 through 5, and annually after that.

* Cervical cytology (or vaginal cytology if the cervix has been removed) annually.
However, the evaluations concluded that there is insufficient evidence to support
the use of cytology to detect cancer recurrence but that it may help detect other
neoplasms of the lower genital tract.



Squamous Cell Carcinoma of the Vagina
DOI: http://dx.doi.org/10.5772/intechopen.102514

* Routine use of imaging studies is not recommended. Computed tomography
(CT) and/or positron emission tomography (PET) should be performed if recur-
rence is suspected.

¢ If abnormalities are discovered during a physical examination, a vaginal
colposcopy and biopsy are indicated.

Given the risk of multifocal vaginal illness and other human papillomavirus
(HPV)-related diseases like cervical, vulvar, and anal neoplasia, these patients should
also be screened for these diseases.

Following the therapy, sexual dysfunction and body image changes are prevalent
and should be addressed during follow-up visits [62, 63].

7. Prognosis

The stage at presentation, which reflects the extent and depth of tumor penetration,
is the most critical variable impacting the prognosis [13, 46, 49, 64-67]. Data from the
United States National Cancer Database, for example, have shown an increased risk of
death in women with stage II or higher disease and/or vaginal cancer with tumor size
>4 cm (five-year survival 65% vs. 84 percent for tumors <4 cm), and the mortality rate
for women with melanoma was 51% higher than for squamous cell carcinoma [67]. The
lower survival rates in women with vaginal cancer compared with those with cervical
or vulvar cancer may reflect the high rate of vaginal tumors diagnosed at an advanced
stage and the potential for treatment complications that preclude aggressive treatment.

8. Conclusion

The stage at presentation, which indicates the degree and depth of tumor penetra-
tion, is the most critical variable impacting the prognosis in primary vaginal squa-
mous cell cancer. The lower survival rates in women with primary vaginal cancer than
those with cervical or vulvar cancer are related to a high diagnosis rate of advanced-
stage vaginal tumors at baseline and potential treatment complications that preclude
aggressive treatment.
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Abstract

Urinary bladder tumors are the second most common malignancy of the urinary
system. In 2012, the global age-standardized incidence rate (per 100,000 person/
years) was reported as 9.0 for men and 2.2 for women. Usually, bladder cancers are
seen in middle and old-aged people. In the United States, the average age for getting
a diagnosis was 72 years. It was reported that 90% of newly diagnosed patients were
above 60 years and rarely below 35 years. Bladder tumors relapse approximately
50-75% within 5 years after diagnosis, and progressions occur in 10-20% of them.
While the five-year survival rate of organ-confined disease is 94%, the survival rates
of locally invasive and metastatic tumors varied between 6 and 49%. Most of the
bladder urothelial carcinomas diagnosed in patients under 40 years of age are low-
grade and stage I, and the 5-year survival rate is around 97%.

Keywords: bladder, urinary system, squamous cell carcinoma

1. Introduction

Bladder cancer is the most frequent genitourinary malignancy in both men and
women. They are divided into two groups—urothelial and nonurothelial.

2. Anatomy

The bladder is located in the midline just behind the pubic bone. The bladder is
separated from the pubic bone by the retropubic space, also known as the Retzius space,
including the Santorini venous plexus. The symphysis pubis, laterally the pelvic side-
walls, posteriorly and inferiorly the lower uterine segment, anterior cervix, and vagina
are the bladder’s boundaries. The obliterated umbilical artery and urachus correspond
to the upper border of the bladder. The urachus connects the developing bladder to the
umbilicus in the fetus. After birth, the urachus curves into the median umbilical liga-
ment, which connects the apex of the bladder to the anterior abdominal wall. Sometimes,
the urachus remains patent. The bladder dome is located next to the anterior abdominal
wall’s parietal peritoneum. The bladder is pushed into the vesicouterine space by the
peritoneum below. The bladder’ thick parts are retroperitoneal. The bladder is an organ
that has the ability to expand. When empty, it has the shape of a pyramid. The tip points
to the pubic bone. It becomes a sphere when it is full, with a capacity of about 400-500 cc
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in a healthy adult individual, and it changes from a pelvic to an abdominal organ in this
state. When the dome is completely filled, the dome’s structure becomes thinner than
the dome’s other parts. As a result, emptying the bladder with the aid of a catheter before
beginning pelvic surgery can assist in preventing bladder injuries. The upper dome and
lower floor are present in the bladder. The bladder floor, which comprises the trigone
and detrusor ring, is located directly on the anterior wall of the vagina. Thickening of
the detrusor muscle is a thickening that does not change directly with bladder filling. The
area between the two ureteral orifices and the internal urethral meatus is known as the
bladder trigone. The two ureteral orifices and the internal urethral meatus are 3 cm apart.
The intraurethral ridge is a rise in the trigone between the ureteral orifices [1].

The bladder wall is made up of four layers:

a. Urothelium

The urothelium is the bladder’s innermost layer, consisting of transitional epithe-
lial cells. Bladder cancer originates in the urothelial layer.

b.Lamina propria

A thin basement membrane separates the lamina propria (subepithelial con-
nective tissue) from the urothelium. This layer consists of rich connective tissue
containing vascular and neuronal structures. Thin, smooth muscle fibers may be
present in the middle of this layer, partially or as a separate layer, along with the
vascular plexus. This area is also called muscular mucosa.

c. Muscularis propria

The muscularis propria (detrusor muscle) are thick, interlocking, irregular
muscle bundles surrounding the lamina propria. When the bladder contracts, the
detrusor muscle’s plexiform structure is ideal for reducing all lumen dimensions.
Small muscle fibers in the lamina propria (muscularis mucosa) described above
can be confused with this layer in small biopsies, potentially leading to incorrect
tumor staging. The lamina propria and/or muscularis propria may include adi-
pose tissue. Therefore, the presence of a tumor in adipose tissue does not always
indicate extravesical spread.

d.Serosa (adventitia)

It is the name for the perivesical adipose tissue outside the muscularis
propria [1, 2].

The superior and inferior vesical arteries, which arise from the anterior branch of the
internal iliac artery, give blood to the bladder. The pelvic and hypogastric nerve plexuses’
parasympathetic and sympathetic autonomic fibers supply bladder innervation [1].

3. Epidemiology

Nonurothelial bladder cancer makes up fewer than 5% of all bladder tumors [3].
About 90% of nonurothelial bladder cancers are epithelial in origin. Most of them
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are squamous cell carcinomas; other rare types are adenocarcinomas and small cell
carcinomas. Non-epithelial tumors include sarcomas, carcinosarcomas, paraganglio-
mas, melanomas, and lymphomas.

4. Pathogenesis and risk factors

The pathogenesis of nonurothelial bladder cancers is not fully understood. The pres-
ence of chronic infection and metaplasia development are believed to be crucial factors
in tumorigenesis. Alternative hypotheses include the development of nonurothelial
bladder cancers from pre-existing urothelial (transitional cell) carcinomas undergoing
metaplasia [4] and tumor growth from multipotent stem cells in the bladder.

Chronic infection and inflammation cause tissue metaplasia, resulting in the develop-
ment of either squamous epithelium and leukoplakia or mucous and glandular epithe-
lium. The factors that cause neoplastic transformation, on the other hand, are unknown.

* Squamous cell carcinomas are frequently associated with squamous metaplasia
and occur in 16-28% of leukoplakia patients [5, 6].

* Adenocarcinoma has been linked to two models of metaplasia. Invagination of
hyperplastic epithelial buds into the lamina propria causes cystitis cystica, which
can progress to metaplasia and cystitis glandularis and is linked to vesical adeno-
carcinoma. Hyperplasia of epithelial mother cells is shown in a second pattern,
but there is no invagination into the lamina propria.

Both non-schistosomal and schistosomal bladder cancer are associated with
chronic urinary tract infections (UTIs). Infection may play a role in the development
of bladder cancer through a variety of mechanisms, including:

* Predisposition to metaplasia is the first step in carcinogenesis.

* Gram-negative bacteria, such as Escherichia coli and Proteus mirabilis, create nitro-
samines, which are extremely carcinogenic metabolites. Carcinogenesis results
from the formation of DNA adducts and possibly by other mechanisms [7-12].

* Inflammatory cells’ production of reactive oxygen species in response to infec-
tion causes DNA damage and the activation of additional carcinogens.

5. Clinical presentation

Patients with nonurothelial bladder cancer often have painless hematuria (visible
or microscopic), but irritating urination symptoms (frequency, urgency, and dysuria)
may be the initial indicator, similar to urothelial carcinomas.

Nonurothelial bladder cancers have a variety of less common presentations, including:

¢ Mucusuria has been described in bladder adenocarcinomas and is more
common in urachal adenocarcinomas than in non-urachal adenocarcinomas.

* The presence of an abdominal mass is more common in urachal adenocarcinoma
compared to in non-urachal adenocarcinoma.
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6. Diagnostic evaluation

Cystoscopy is the gold standard for diagnosing a patient with a suspected blad-
der neoplasm, and cystoscopic biopsy typically gives tissue for a definite diagnosis.
Compared to urothelial cancers, non-urothelial tumors are more likely to be muscle-
invasive at diagnosis and more likely to be staged at the time of surgery because precise
pathological staging is available. Therefore, as a group, non-urothelial tumors occur
at a more advanced stage and contribute to a worse prognosis compared to urothelial
cancers [13]. However, an interesting observation is that urachal cancers tend to have a
better prognosis at presentation than urothelial cancers at a similar stage (Table1) [14].

Primary tumor (T)

T category T criterion

X Primary tumor unknown

TO No evidence of primary tumor

Ta Noninvasive papillary tumor

Tis Carcinoma iz situ: “Flat tumor”

T1 Invasive to the lamina propria

T2 Invasive into the muscularis propria

pT2a Invasive into the superficial muscularis propria

pT2b Invasive into the deep muscularis propria

T3 Invasive perivesical adipose tissue

pT3a Microscopic

pT3b Macroscopic

T4 Extravesical tumor invasive of either the prostatic stroma, seminal vesicle, uterus, vagina,
pelvic wall, or abdominal wall

T4a Extravesical tumor invading the prostatic stroma, seminal vesicle, uterus, and vagina

T4b Extravesical tumor of the pelvic wall, invasive into the abdominal wall

Regional lymph nodes (N)

N category N criterion

NX Lymph node metastasis unknown

NO No lymph node metastases

N1 Single regional lymph node metastasis in the true pelvis (perivesical, obturator, internal iliac,
external iliac, or sacral lymph node)

N2 Multiple regional lymph node metastases in the true pelvis (perivesical, obturator, internal iliac,
external iliac, or sacral lymph nodes)

N3 Common iliac lymph node metastasis

Distant metastasis (M)

M category M criterion

MO No distant metastases

M1 There is distant metastasis

Mia Distant metastasis limited beyond the common iliac
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Distant metastasis (M)
M category M criterion
Mib Presence of distant metastases without lymph node metastasis

Prognostic staging groups

When T'is like this When N s like When M is like this The staging group goes like this
this
Ta NO Mo 0a
Tis NO MO Ois
T1 NO Mo I
T2a NO MO I
T2b NO Mo II
T3a, T3b, T4a NO MO 1A
T1T4a N1 MO A
T1T4a N2, N3 MO 1B
T4b Any N Mo IVA
AnyT AnyN Mila IVA
AnyT AnyN Mib IVB
Table 1.

AJCC cancer staging 2017.

7. Overview of the treatment approach

The treatment of nonurothelial bladder tumors is mainly based on retrospective
series and small trials due to their rarity and heterogeneity. As a result, the approach
to patients with urothelial bladder cancer is frequently used to estimate treatment.

Cystectomy is the primary treatment for patients with localized illness. This should
include a lymph node dissection with radical cystectomy for individuals with squamous
carcinoma, adenocarcinoma, or schistosomal bladder cancer (regardless of histology).

Nonurothelial carcinomas of the bladder, ureter, or renal pelvis are not recommended
for preoperative or postoperative chemotherapy because they are less responsive to
chemotherapy than urothelial carcinomas and were not included in the phase III trials.

Although radiation therapy (RT) before cystectomy may play a role in schis-
tosomal bladder cancer, it is not a standard treatment approach for other bladder
tumors [15, 16]. There are no high-quality data on the role of chemotherapy and/or
RT as adjuvant therapy.

Palliative care, RT, or chemotherapy are options for patients with advanced nonu-
rothelial bladder cancer who are not candidates for surgery, including those with
metastatic disease. Such patients should participate in clinical trials whenever possible.
However, a trial of chemotherapy is reasonable in patients who are candidates for
chemotherapy and are in good performance status. When deciding on treatment, it
should be kept in mind that there are no prospective data that provide information on
the benefits of treatment compared with the risks associated with treatment.

Because trials for certain groups of nonurothelial carcinomas are not common,
these patients are often candidates for early phase clinical trials and “basket studies”
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that allow enrollment of tumors with specific mutations that are considered “vulner-
able” to the drug being offered. According to case reports, nonurothelial malignancies
may react to targeted agents found by molecular profiling techniques, such as next-
generation sequencing [17, 18]. Patients with potentially actionable mutations in their
tumors should be included in clinical studies that capture molecular, response, and
outcome data prospectively whenever possible [19, 20].

8. Squamous cell carcinoma

In North America and Europe, squamous cell carcinoma accounts for 3 to 5% of
bladder cancers and 75% of bladder cancers in areas where Schistosoma haematobium
infection is endemic.

Risk factors associated with the development of squamous cell carcinoma include
chronic or recurrent urinary tract infections (UTIs), bladder stones, pelvic radiother-
apy (RT), previous intravesical Bacillus Calmette-Guerin (BCG) therapy, and pro-
longed cyclophosphamide treatment, especially when complicated by hemorrhagic
cystitis, in addition to schistosome infection [3]. Although smoking raises the risk of
squamous cell carcinoma [21, 22], an observational study with long-term follow-up
reveals that patients with pure squamous cell carcinoma are more likely to be female
and have never smoked than patients with urothelial carcinoma [23]. In some stud-
ies, chronic indwelling catheters have also been associated with an increased risk of
squamous cell carcinoma, while the relationship is controversial.

Although the design of these studies and the prevalence of squamous cell cancer
and adenocarcinoma in these patients may have precluded a statistically significant
result, two large population-based studies in patients with spinal cord injury did
not find an increased risk of bladder cancer [24, 25]. However, muscle invasion
was more common in bladder cancer detected in patients with neurogenic bladder,
and researchers preferred intermittent catheterization to indwelling catheters [25].
Although some investigators have recommended regular screening cystoscopies
for patients with spinal cord injury, no studies have proved a benefit of screening,
perhaps because of the extremely low incidence of cancer in these patients [26, 27].

Surgery is the primary treatment for squamous cell carcinoma. Preoperative RT is
appropriate, especially when complete resection is possible due to suspected locally
advanced disease.

The role of surgery is supported by observational and retrospective data. In a
study of 1422 patients diagnosed with bladder cancer between 1988 and 2003, the
two-year all-cause mortality rate following cystectomy ranged from 11% in men
with stage I disease to 72% in men with stage IV disease, according to the results
of a Surveillance, Epidemiology, and Final Results (SEER) database analysis [28].
Squamous cell carcinoma histology was statistically associated with worse prognosis
outcomes than urothelial bladder cancer histology when age, gender, race, and start-
ing treatment were classified equally for both groups.

The tendency for local recurrence of bladder squamous cell carcinoma after
radical cystectomy provides the rationale for preoperative or postoperative RT with
or without radiosensitizing chemotherapy. Unfortunately, due to the small number of
patients included, bias in patient selection, and treatment heterogeneity, the quality
of available data is limited.

Because of the risk of intestinal toxicity and the difficulty of determining an
appropriate RT treatment region after bladder removal, preoperative RT is preferable

22



Squamous Cell Carcinoma of Bladder
DOI: http://dx.doi.org/10.5772/intechopen.102513

to postoperative therapy in such cases. However, several retrospective case series have
indicated potential benefits of adjuvant or neoadjuvant RT [29-32]. There has only
been one prospective study on schistosomiasis infection, and the results may not
apply to non-schistosomal squamous cell carcinoma.

Postoperative RT is a reasonable option for patients with locally progressed
squamous cell bladder cancer following radical cystectomy unsuitable for or refusing
adjuvant chemotherapy. New evidence supports its usage in patients with surgical
margins that are positive [33]. In preliminary results of a randomized phase III trial
of 123 patients with locally advanced bladder cancer (51% with urothelial carcinoma
and 49% with squamous cell carcinoma or other carcinomas) after radical cystectomy
versus adjuvant chemotherapy, RT improved local control (two-year local disease-free
survival 92% vs. 69%, HR 0.28, 95% CI 0.10—0.82) [34]. The two treatment arms had
similar disease-free survival, distant metastasis-free survival, and overall survival.
Similar results were seen in a subgroup of patients with urothelial carcinoma [35].

Radiation combined with radiosensitizing chemotherapy (as is done for squa-
mous cell carcinoma of the head and neck, anus, and uterine cervix) is a reasonable
approach for patients with locally advanced, unresectable squamous cell carcinoma of
the bladder, especially since these tumors tend to be locally aggressive. However, there
are few forward-looking data to guide treatment.

Data from the phase III study BC2001 demonstrate efficacy for fluorouracil and
mitomycin given with RT compared to RT alone in patients with high-grade muscu-
lar-invasive bladder cancer, who tend to have improved local and regional control and
better survival [36]. Only 2.7% of patients in this trial had adenocarcinoma or squa-
mous cell carcinoma, and there was no difference in outcomes compared to urothelial
cancer. In patients with squamous cell carcinoma of the anus, a very comparable
regimen is effective and well-tolerated; thus, extrapolation to squamous cell cancer
of the bladder may be reasonable, especially in patients who are poor candidates for
platinum-containing chemotherapy [37, 38].

Limited data suggest that squamous cell carcinoma tends to be locally advanced or
worse at diagnosis and relatively resistant to chemotherapies used for metastatic uro-
thelial carcinoma [23, 39-41]. We prefer that these patients participate in a prospec-
tive clinical trial in view of these results. The encouraging results of immunotherapy
with T-cell checkpoint inhibitors using atezolizumab or pembrolizumab in advanced
urothelial carcinoma previously treated with platinum-based therapy [42, 43], as
well as the results of immunotherapy in patients with squamous cell carcinoma of the
lung and head and neck tumors, support the inclusion of patients with squamous cell
carcinoma of the urinary bladder in clinical trials, and we, therefore, continue to seek
such trials for these patients [42, 43].

Treatment regimens used to treat metastatic urothelial cancer could be tried in the
absence of a clinical trial. Based on phase II trial data in which six patients with blad-
der squamous cell carcinoma were treated with satisfactory results, similar to urothe-
lial cancer patients in the same study, we recommend the combination of carboplatin,
gemcitabine, and paclitaxel [44]. The experience from this trial is reproducible in our
clinical practice for advanced squamous cell carcinoma of the bladder.

9. Prognosis

It is unclear whether nonurothelial bladder cancers have a worse prognosis, espe-
cially after controlling for stage and grade. After controlling for gender, stage, and

23



Clinical Diagnosis and Management of Squamous Cell Carcinoma

grade, a multi-institutional study of 1131 consecutive patients (including 1042 with
urothelial carcinoma and 89 with nonurothelial bladder cancer) found no differences
in five-year survival following radical cystectomy [45].

10. Conclusion

Urothelial and nonurothelial bladder cancers are the two types of bladder cancer.
Nonurothelial bladder cancers are further divided into epithelial and non-epithelial.
Squamous cell carcinomas, adenocarcinomas, and small cell (neuroendocrine)
tumors are epithelial cancers that account for around 90% of these cancers. Non-
epithelial cancers are rare and include sarcomas, carcinosarcomas, paragangliomas,
melanomas, and lymphomas. The pathogenesis of nonurothelial bladder cancers is
not fully understood. The presence of chronic infection and inflammation, as well as
the development of metaplasia, are regarded to be important factors in tumorigenesis.
Like urothelial carcinomas, nonurothelial bladder carcinomas often present with
hematuria and bladder irritation. Mucusuria has been described in bladder adenocar-
cinomas and is more common in urachal types than in non-urachal adenocarcinomas.
The presence of an abdominal mass may also suggest a diagnosis of adenocarcinoma
of the urinary bladder. Infection with Schistosoma haematobium is associated with
squamous cell carcinoma, urothelial carcinoma, and adenocarcinoma of the bladder.
Nonurothelial bladder cancers account for 80% of bladder cancer cases in areas where
such infections are endemic. We recommend surgery for most patients with non-
metastatic, nonurothelial bladder cancer. Adjuvant therapy does not have a defined
role in most of these patients, although some patients may benefit from neoadjuvant
or adjuvant radiotherapy, and patients with schistosomal bladder cancer may benefit
from adjuvant chemoradiation. We recommend palliative treatment for patients with
advanced bladder cancer who are not candidates for surgery. However, a trial of che-
motherapy is reasonable in patients who are candidates for chemotherapy and are in
good performance status. When deciding on treatment, it should be kept in mind that
there are no prospective data that provide information on the benefits of treatment
compared with the risks associated with treatment. In patients with non-epithelial,
nonurothelial bladder cancer, in the absence of better evidence, we use the most
appropriate treatments for these tumor types when they occur elsewhere. However, it
is important to ensure that metastatic disease is excluded.
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