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Abstract

Bladder cancer is a carcinoma of the urothelial, or “umbrella,” cells that line the lumen of the urinary bladder.
Technically, urothelial carcinoma includes tumors of the bladder, upper urinary tract (renal pelvis and ureters), and proximal
urethra. Bladder cancer accounts for approximately 90% to 95% of urothelial carcinoma; bladder cancer comprises 75% pure
urothelial carcinoma and 25% “variant” histology, adding complexity to the management of this disease. Bladder cancer can be
categorized in several way, almost all bladder cancers originate in the urothelium, which is a 3- to 7-cell mucosal layer within the
muscular bladder. Squamous cell carcinoma of the bladder can involve multiple sites; however, the lateral wall and trigone are
more commonly involved by this tumor. All small cell carcinomas of the urinary system identified so far have been located in the
urinary bladder, most commonly in the dome and vesical lateral wall. Radical cystectomy is a crucial surgical technique in
managing MIBC, high-risk NMIBC, and treatment-refractory NMIBC. Despite a high perioperative mortality rate (5-10%), it now
carries a 1-2% mortality rate due to improvements in surgical technique, intensive care medicine evolution, and antibiotic

availability.
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1. Introduction

The bladder is a muscular urine reservoir located
behind the pubis symphysis in the pelvis. It is connected to
the umbilicus by the median umbilical ligament,
representing the obliterated urachus. Urine from the kidney
enters the bladder at the trigone, with intravesical ureteral
orifices forming the trigone's superolateral borders [1].
Bladder cancer is a type of urothelial carcinoma, affecting
the bladder, upper urinary tract, and proximal urethra. It
accounts for 90%-95% of urothelial carcinoma, with 75%
pure and 25% variant histology, complicating management.
Bladder cancer can be categorized in various ways [2].
Bladder cancer is staged using the International Union
against Cancer and the American Joint Committee on
Cancer Staging’s tumor, node, and metastasis (TNM)
system [3]. Patients with low-risk disease undergo initial
resection with cystoscopic surveillance. High-grade stage Ta
or T1 disease requires repeat resection due to under-staged
or persistent disease. Intermediate-risk and high-risk patients
receive intravesical therapy unless upstaging to muscle-
invasive disease occurs on repeat resection [4,5] . The aim
of this study was to show the efficacy of enhanced recovery
Hasan et al., 2024
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after surgery protocol in management of patients undergoing
radical cystectomy for bladder cancer with intestinal
incorporation in urinary diversion and to compare the
complication rate of this protocol to the standard one.

2. Anatomy of the bladder

The bladder is a muscular urine reservoir located
behind the pubis symphysis in the pelvis. It is connected to
the umbilicus by the median umbilical ligament,
representing the obliterated urachus. Urine from the kidney
enters the bladder at the trigone, with intravesical ureteral
orifices forming the trigone's superolateral borders [1]. Most
bladder cancers originate in the urothelium, a mucosal layer
within the muscular bladder. Squamous cell carcinomas
often involve the lateral wall and trigone, while all small cell
carcinomas of the urinary system are found in the bladder,
primarily in the dome and vesical lateral wall [6].
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3. Epidemiology of bladder cancer

Urothelial carcinoma of the bladder (UCB) is the
fourth most common cancer in men and the fifth most
common overall, with approximately 80,470 new cases and
17,670 deaths expected in 2019 [8]. In Africa, the highest
incidence of SCC has been seen in schistosomal-endemic
areas, notably Sudan and Egypt, where SCC ranges from
two thirds to three quarters of all malignant tumors of the
bladder. In recent years, a few studies from Egypt have
shown a reversal of this trend due to the better control of
schistosomiasis in the region, whereas in other parts of
Africa the association is unchanged [9,10].

3.1. Etiology and risk factors

Cigarette smoking, occupational exposures like
benzene dyes, and chronic inflammatory conditions increase
the risk of bladder cancer. Pelvic radiation and
cyclophosphamide also increase the risk. Schistosoma
haematobium infection causes most bladder SCC cases, with
82% of patients harboring S. haematobium eggs in the
bladder wall. Advanced age is the greatest risk factor, with
an average diagnosis between 70-84 years. Men are
diagnosed with bladder cancer 3-4 times more frequently
than women, attributed to exposures and lifestyle. Stasis of
urine-containing carcinogens in men with prostatic
enlargement and urinary retention may also increase the risk
[11,12]. The most studied genes linked to bladder cancer are
N-acetyltransferase 2 (NAT2) and a deletion of glutathione
S-transferase 1 (GSTM1). These genes are involved in the
metabolism of aromatic amines, affecting individuals
exposed to environmental carcinogens, such as cigarette
smoke [13,15].

3.2. Hereditary

Among other tumors that may develop in patients
with Lynch syndrome, the lifetime risk of urothelial tumors
of the upper urinary tract is estimated to be 0.4% to 20%
Whether the risk of bladder cancer is increased, however,
remains controversial [16].

4. Pathophysiology and Molecular Biology

Bladder cancer is a type of urothelial carcinoma,
affecting the bladder, upper urinary tract, and proximal
urethra. It accounts for 90%-95% of urothelial carcinoma,
with 75% pure and 25% variant histology, complicating
management. Bladder cancer can be categorized in various
ways [2]. Low-grade papillary non-muscle-invasive BC can
progress to muscle-invasive BC as a result of gaining
CDKN2A loss. Muscle-invasive BC arises from flat
dysplasia or carcinoma in situ (CIS); the lesions show TP53
mutations and LOH of chromosome 9. The invasive
carcinoma can then further gain RB1 and PTEN loss along
with other alterations acquiring metastatic potential. Overall,
non-muscle-invasive BC usually show diploid or near-
diploid karyotypes and fewer copy number alterations
compared to muscle-invasive BC. Muscle-invasive BC is
usually aneuploid, with numerous chromosomal alterations
[17].
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5. Histopathology
5.1. Urothelial carcinoma

Urothelial carcinoma (UC) is a type of cancer
originating from stem cells near the basement membrane of
the epithelial surface. Its molecular pathology varies
depending on genetic alterations [18]. The most common
path involves a papillary tumor that invades the bladder
lumen and can metastasize [19]. However, 10% of UCs, or
CIS, have a noninvasive, high-grade UC that spreads along
the bladder's surface and may eventually progress to an
invasive form [20]. Transitional cell carcinoma of the
bladder can be low-grade or high-grade, with low-grade
cancer rarely recurring after treatment and rarely causing
death [21]. High-grade bladder cancer is more aggressively
treated and more likely to result in death [37]. Bladder
cancer is divided into MIBC and NMIBC based on invasion
of the muscularis propria, a thick muscle deep in the bladder
wall [23]. In the United States, transitional cell carcinomas
represent over 90% of bladder cancers. In Egypt, transitional
cell carcinoma has increased from 20% to 66%, while
squamous cell carcinoma has decreased from 73% to 25% in
the past decade [24].

5.2. Squamous cell carcinoma (SCC)

It is a malignant neoplasm originating from bladder
urothelium, with a pure squamous phenotype. It is similar to
other organ-specific squamous cell tumors. Diagnosis
should only be made when the tumor is solely composed of
squamous cell components, without conventional urothelial
carcinoma components [25].

5.3. Adenocarcinomas

Adenocarcinomas can be primary or secondary,
arising from bladder urothelium, distant metastasis, or direct
extension from other organs. Although urachal
adenocarcinomas are not anatomically related to the urinary
bladder, they share similar pathologic and clinical features.

5.4. Small cell carcinomas

Small cell carcinoma is a rare, poorly differentiated
neuroendocrine neoplasm primarily found in the lung but
can also occur in extrapulmonary sites like the prostate and
bladder, causing paraneoplastic syndromes [26].

6. Clinical course

Bladder cancer has a diverse clinical course, with
low-grade superficial cases having minimal risk of
progression. High-grade non-muscle-invasive cancers often
progress, and muscle-invasive cancers are often lethal [27].
Painless gross hematuria is the classic presentation, with
cytoscopy, cytology, and biopsy being the primary
diagnostic tests [28].
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Ureter not
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Urinary bladder
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(a) Sagittal section through male pelvis, (b) Sagittal section through
urinary bladder shown in lateral view female pelvis

Figure 1. Anatomy of the male and female urinary bladder, sagittal view [7]

Figure 2. Axial CT images from the excretory phase of a CT urogram performed for hematuria demonstrating a polypoid filling
defect arising near the left ureteral orifice (arrow), highly suspicious for bladder cancer [34]
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7. Diagnosis

The diagnosis of bladder cancer involves various
methods, [29] including urinary cytology, urinary tract
imaging, cystoscopy, and histologic examination of
specimens obtained by transurethral resection of the bladder
tumor (TURBT) [30]. For muscle-invasive bladder cancer
(MIBC), [31] EUA guidelines recommend using computed
tomography (CT) for staging, CT urography for upper tract
evaluation, and magnetic resonance urography for staging
locally advanced or metastatic disease. CT and MRI are
generally equivalent for diagnosing local disease and distant
metastases in the abdomen. Novel molecular and genetic
markers have been studied for urothelial diagnosis, but they
have not been proven to replace urine cytology and
cystoscopy [32]. Urinary tumor markers can be used in
addition to cystoscopy and cytology in patients undergoing
surveillance for bladder cancer [33].

8. Staging

Bladder cancer is staged using the International
Union against Cancer and the American Joint Committee on
Cancer Staging’s tumor, node, and metastasis (TNM)
system [3].

9. Management
9.1. Non—Muscle-Invasive Bladder Cancer

Patients with low-risk disease undergo initial
resection with cystoscopic surveillance. High-grade stage Ta
or T1 disease requires repeat resection due to under-staged
or persistent disease in 17%-67% of Ta tumors and 20%-
71% of T1 tumors. Intermediate-risk and high-risk patients
should receive repeat resection [5-4].

9.2. Intravesical Therapy

Intravesical chemotherapy can be administered within 24
hours of TURBT to treat low- or intermediate-risk disease,
killing free-floating tumor cells and preventing urothelium
seeding [35].

9.3. Bacille Calmette-Guérin

Bacille Calmette-Guérin (BCG), a live attenuated
form of Mycobacterium bovis, is the preferred treatment for
high-risk NMIBC and intermediate-risk NMIBC. Its effects
are complex, as it adheres to the urothelium, induces innate
and adaptive immune responses [36].

9.4. Muscle-Invasive Bladder Cancer
MIBC patients undergo neoadjuvant therapy,
radical cystectomy, pelvic lymph node dissection, urinary

diversion, or a bladder-sparing protocol like chemo radiation
or partial cystectomy in selected cases [37].
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9.5. Radical Cystectomy, Pelvic Lymph Node Dissection,
and Urinary Diversion

Radical cystectomy involves removing various
parts of the body, including the bladder, prostate, and uterus,
and removing lymph nodes. This procedure is crucial for
curative-intent cystectomy and is supported by the AUA,
EAU, and NCCN. Lymph node dissection can provide
prognostic information and guide adjuvant therapy, as up to
25% and 8% of patients with MIBC and high-risk NMIBC
may harbor lymph node metastases [38].

9.6. Bladder-Sparing Approaches

Trimodal therapy (TMT) is a combination of
maximal TURBT, radio-sensitizing chemotherapy, and
radiation, used as an alternative to cystectomy for patients
who decline or are ill-suited for surgery [31]. TMT
chemotherapy, often combining cisplatin with fluorouracil
or paclitaxel, fluorouracil with mitomycin C, or cisplatin-
alone or low-dose gemcitabine, serves as a radio-sensitizing
agent and systemic treatment for micro-metastatic diseases
[40-39].

9.7. Advanced and Metastatic Disease

Only 4% of bladder cancer patients have metastatic
disease, with poor prognosis and median survival of 13-15
months. Advances in treatment include immunotherapy,
targeted therapy, and antibody-drug conjugates, especially
for patients with poor performance or renal dysfunction
[41].

9.8. Adjuvant Therapy

The role of adjuvant chemotherapy in patients with
adverse pathologic features such as extra-vesical extension
or node-positive disease after cystectomy remains
controversial because prospective data do not support its use
[42].

10. Radical cystectomy and Its Complications

Radical cystectomy is a crucial surgical technique
in managing MIBC, high-risk NMIBC, and treatment-
refractory NMIBC [43]. Despite a high perioperative
mortality rate (5-10%), it now carries a 1-2% mortality rate
due to improvements in surgical technique, intensive care
medicine evolution, and antibiotic availability [44].

10.1. Indications

Radical cystectomy is recommended for muscle-
invasive bladder cancer without metastasis, superficial
bladder tumors resistant to cystoscopic resection, extensive
disease, invasive prostatic involvement, stage-pT1 grade-3
tumors unresponsive to BCG vaccine therapy, CIS
refractory to immunotherapy or chemotherapy [45].

10.2. Contraindications

Contraindications to radical cystectomy include the
following: [46] Bleeding diathesis. Evidence of gross,
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unresectable metastatic disease (unless performed for
palliation). Medical comorbidities that preclude operative
intervention (eg, advanced heart disease, poor pulmonary
mechanics, advanced age)

Pelvic lymph node dissection (PLND)

Radical cystectomy is recommended for muscle-
invasive bladder cancer without metastasis, superficial
bladder tumors resistant to cystoscopic resection, extensive
disease, invasive prostatic involvement, stage-pT1 grade-3
tumors unresponsive to BCG vaccine therapy, CIS
refractory to immunotherapy or chemotherapy.

Urinary diversion

Urinary diversion is a necessary component of RC.
Two general categories of diversion can be distinguished:
incontinent and continent diversion [47].

10.3. Complications of RC
Morbidity and mortality

RC is associated with relatively high perioperative
morbidity and mortality, despite improvements in surgical
techniques and perioperative care. The incidence of
complications after surgery has been reported to be in the
range of 30-70% [48].

Early Complications

Open radical cystectomy is a common surgery
resulting in gastrointestinal (29%), infection (25%), and
wound-related complications (15%) complications. Factors
such as age, prior abdominal or pelvic surgery, ASA > 2,
and estimated blood loss can predict high-grade
complications. Urinary leakage is more common in the early
postoperative period, and stents of the ureteroileal
anastomosis can help prevent this. Urinary leaks can be
managed conservatively, but a cystogram is typically
performed at three weeks to check for orthotopic bladder
substitute (OBS) leaks. Infection is the second most
common perioperative complication, and prophylactic
antibiotics are prescribed to reduce infection. Wound-related
complications are more common in open cystectomy, and
deep vein thrombosis (DVT) is a serious postoperative
complication affecting up to 4.7% of patients [49,50].

Late Complications

Urinary Tract Infection: The presence of leucocytes and
bacteria is commonly seen in urine culture of patients with
OBS [51], Deterioration in Renal Function: There are two
main factors following OBS that are thought to play a role in
deterioration of patients’ renal function: Hydronephrosis
secondary to ureteroileal strictures. Reflux of infected urine.
High-pressure reflux of infected urine can cause renal
function deterioration over time [52].

Calculi Formation: The majority of stones can be managed
via an endoscopic approach although percutaneous and
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laparoscopic approaches are sometimes necessary [53],
Metabolic Complications, Incontinence

Urinary Retention: The main risk factors for urinary
retention after OBS reconstruction are a large capacity OBS
due to excessive bowel segment length and non- nerve
sparing techniques [54].

10.4. Standard protocol in preoperative preparation for
radical cystectomy

Urology textbooks recommend routine mechanical
bowel preparation before cystectomy and urinary diversion.
Early studies showed that unprepared bowels increased
wound infection rates, intraperitoneal abscesses, and
anastomotic dehiscence. Mechanical preparation resulted in
collapsed bowels during surgery, reducing leaks. The
practice dates back to the 1970s and is beneficial for elective
intestinal surgery. [55,56].

Mechanical bowel preparation

Bowel preparation involves mechanical and
antibiotic methods to reduce complications from intestinal
surgery. Mechanical preparation reduces fecal count and
bacteria, while antibiotic preparation decreases bacterial
count per gram of feces. Conventional preparations often
exhaust patients and cause nutritional depletion. Whole-gut
irrigation, which involves placing a nasogastric tube into the
stomach and infusing fluids with mannitol, has been used to
reduce fecal burden before surgery. Oral cathartic bowel
preparation, using magnesium citrate or sodium phosphate,
is also effective [57,58]. Bowel preparation can cause
metabolic complications and electrolyte disturbances,
potentially impacting surgical care, especially in elderly and
debilitated patients, as sodium phosphate preparation can
disrupt potassium, calcium, and phosphorus levels [59].

Antibiotic bowel preparation

Common antibiotics used for bowel preparation
include kanamycin, neomycin and erythromycin base, and
neomycin and metronidazole. They reduce septic
complication rates and wound infection rates [60].

10.5. Enhanced Recovery protocols after radical
cystectomy

ERAS programs, also known as fast track
protocols, are evidence-based strategies that standardize and
enhance perioperative medical care. The ERAS protocol,
established in elective and non-GlI surgical procedures, has
been well established in gastrointestinal and non-Gl
procedures, but not as well established in emergency surgery
[61].

Preoperative Components of ERAS

The body goes into a catabolic state during surgery,
as various stress hormones and inflammatory mediators are
released in response to stress, which in turn leads to insulin
resistance [61]. The conventional ERAS protocol includes
preoperative components like preadmission counseling,
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fluid and carbohydrate loading, no prolonged fasting,
selective  bowel preparation, antibiotic prophylaxis,
thromboprophylaxis, non-opioid analgesics, and no
premedication [63]. Preadmission counseling is crucial in
emergency preoperative  settings, involving patient,
caregivers, and family members. It's essential to discuss the
procedure's nature, potential complications, and expected
hospital stay. Pre-warming fluids 2 hours before and after
surgery is recommended to reduce postoperative
complications like infections, as it is proven to be effective
[64]. Carbohydrate loading and selective bowel preparation
in elective settings may not be feasible in emergency
settings, but can reduce postoperative symptoms like thirst,
hunger, anxiety, insulin resistance, and protein loss.
Standard mechanical bowel preparation is avoided in ERAS
protocols due to potential dehydration, fluid imbalances, and
spillage risks, requiring selective preparation when
necessary. Opioid analgesia can, however, be used as a
component of multimodal analgesia for breakthrough pain,
as was the case in a study of ERAS in perforated duodenal
ulcer. Nasogastric (NG) tube placement at the time of
admission, along with IV fluids, antibiotics, and antacids,
was used as part of preoperative care. These studies suggest
that most of the preoperative components of ERAS—such
as preadmission counseling, goal-directed fluid therapy
(GDFT), non-opioid analgesics for pain management,
antibiotic prophylaxis, and thromboprophylaxis—are indeed
feasible in the setting of emergency abdominal surgery [65].

Intraoperative Components of ERAS

Surgical stress triggers metabolic  changes,
endocrine and inflammatory responses, affecting the body's
homeostasis. An ERAS protocol aims to reduce injury and
stress, focusing on intraoperative care components like
short-acting anesthetic agents, GDFT, normothermia, and
minimal-access surgery [63].

Control of pain

ERAS involves managing surgical pain, reducing
complications, and using multimodal analgesia to relieve
pain, enhance enteral feeding, encourage mobilization, and
reduce opioid side effects for quicker recovery [66].
Multimodal analgesia consists of thoracic epidural
analgesics and NSAIDs, but due to concerns about bowel
anastomoses, TAP blocks, spinal anesthesia, and IV
lidocaine are preferred [67].

Maintenance of fluid volume and core temperature

Monitoring  volume status using invasive,
minimally invasive, and noninvasive techniques ensures
euvolemia by tracking pulse rate, arterial blood pressure,
urine output, CVP, CO2, stroke volume, and cardiac output.
Urine output, while used to measure volume status, is
influenced by factors like prerenal depletion and postrenal
obstruction, making it a limited measure [68].
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11. Commonly used techniques for assessing volume
status include the following:

11.1. Use of minimal-access surgery

Smaller incisions in open surgical procedures
reduce trauma and intraoperative bleeding. Laparoscopic
surgery is a better approach, requiring smaller incisions and
less tissue damage. However, prolonged operations may
create a pneumoperitoneum, which can be counteracted with
special ports and neuromuscular blocks. A coordinated
effort from surgeons, anesthesiologists, and caregivers is
crucial for successful postoperative outcomes [69].

12. Postoperative Components of ERAS

Postoperative ERAS implementation relies on
patient care, including pain management, early removal of
tubes, catheters, and drains, and early enteral feeding.
ERAS pathways aim to reduce postoperative fatigue by
promoting early mobilization, including removal of tubes,
catheters, and drains. Incentive spirometry is performed to
prevent atelectasis, and prophylactic antithrombotic agents
are administered. Early enteral feeding prevents muscle
wasting and fatigue, and can be started at the first bowel
sounds or flatus [70].

13. Discharge and follow-up

An ERAS protocol enhances patients' recovery,
preparing them for early discharge. Criteria include hospital
admission, solid diet tolerance, pain control, and
independent mobilization. No fixed protocol yet established
[71]. Post-discharge follow-up evaluates complications and
readmission rates, allowing for necessary protocol
improvements. Patients can be prescribed oral analgesics
and anti-secretory PPI therapy, with effective preoperative
and postoperative counseling reducing readmission rates
[72].

References

[1] O.E. Ifeanyi. (2018). A Review on Bladder Tumor
Antigens. Cancer Therapy & Oncology
International Journal. 9 (3) 72-83.

[2] I. Barth, U. Schneider, T. Grimm, A. Karl, D.
Horst, N.T. Gaisa, S. Garczyk. (2018). Progression
of urothelial carcinoma in situ of the urinary
bladder: a switch from luminal to basal phenotype
and related therapeutic implications. Virchows
Archiv. 472 749-758.

[3] S.R. Williamson, R. Montironi, A. Lopez-Beltran,
G.T. MacLennan, D.D. Davidson, L. Cheng.
(2010). Diagnosis, evaluation and treatment of
carcinoma in situ of the urinary bladder: the state of
the art. Critical reviews in oncology/hematology.
76 (2) 112-126.

[4] 0. Hammam, M. WISHAHI, H. Khalil, H. El
Ganzouri, M. Badawy, A. ELKHOULY, K.
Elesaily. (2014). Expression of cytokeratin 7, 20,
14 in urothelial carcinoma and squamous cell
carcinoma of the Egyprian urinary bladder

46



[5]

(6]

[7]

(8]

[

[10]

[11]

[12]

[13]

[14]

[18]

[16]

[17]

International Journal of Chemical and Biochemical Sciences (IJCBS), 25(19) (2024): 40-49

cancer. Journal of the Egyptian Society of
Parasitology. 44 (3) 733-740.

J. Bellmunt, A. Orsola, J.J. Leow, T. Wiegel, M.
De Santis, A. Horwich. (2014). Bladder cancer:
ESMO Practice Guidelines for diagnosis, treatment
and follow-up. Annals of oncology. 25 iii40-iii48.
C.R. Kelly, J. Landman. (2012). The Netter
Collection of Medical Illustrations: Urinary
System: Volume 5. 5.

N.D. Freedman, D.T. Silverman, A.R. Hollenbeck,
A. Schatzkin, C.C. Abnet. (2011). Association
between smoking and risk of bladder cancer among
men and women. Jama. 306 (7) 737-745.

S.S. Chang, B.H. Bochner, R. Chou, R. Dreicer,
AM. Kamat, S.P. Lerner, J.M. Holzbeierlein.
(2017). Treatment of non-metastatic muscle-
invasive bladder cancer:
AUA/ASCO/ASTRO/SUO guideline. The Journal
of urology. 198 (3) 552-559.

H.A.A. Amin, M.H. Kobaisi, R.M. Samir. (2019).
Schistosomiasis and bladder cancer in Egypt: truths
and myths. Open access Macedonian journal of
medical sciences. 7 (23) 4023.

A. Mangera, N.I. Osman, C.R. Chapple. (2013).
Anatomy of the lower wurinary tract. Surgery
(Oxford). 31 (7) 319-325.

K. Ishida, M.H. Hsieh. (2018). Understanding
urogenital schistosomiasis-related bladder cancer:
an update. Frontiers in medicine. 5 223.

C.D. Hurst, O. Alder, F.M. Platt, A. Droop, L.F.
Stead, J.E. Burns, M.A. Knowles. (2017). Genomic
subtypes of non-invasive bladder cancer with
distinct metabolic profile and female gender bias in
KDMB6A mutation frequency. Cancer cell. 32 (5)
701-715.

C.D. Hurst, O. Alder, F.M. Platt, A. Droop, L.F.
Stead, J.E. Burns, M.A. Knowles. (2017). Genomic
subtypes of non-invasive bladder cancer with
distinct metabolic profile and female gender bias in
KDMG6A mutation frequency. Cancer cell. 32 (5)
701-715.

K. Golka, T. Reckwitz, M. Kempkes, I. Cascorbi,
M. Blaszkewicz, S.E. Reich, H.M. Bolt. (1997). N-
Acetyltransferase 2 (NAT2) and glutathione S-
transferase u (GSTM1) in bladder-cancer patients
in a highly industrialized area. International Journal
of Occupational and Environmental Health. 3 (2)
105-110.

M.R. Karagas, S. Park, A. Warren, J. Hamilton,
H.H. Nelson, L.A. Mott, K.T. Kelsey. (2005).
Gender, smoking, glutathione-S-transferase
variants and bladder cancer incidence: a
population-based study. Cancer letters. 219 (1) 63-
69.

N. Lobo, S.F. Shariat, C.C. Guo, M.I. Fernandez,
W. Kassouf, A. Choudhury, A.M. Kamat. (2020).
What is the significance of variant histology in
urothelial carcinoma?. European urology focus. 6
(4) 653-663.

C. Scheel, R.A. Weinberg. (2012). Cancer stem
cells and epithelial-mesenchymal transition:
concepts and molecular links. In Seminars in
cancer biology. 22 (5-6) 396-403).

Hasan et al., 2024

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

P.L. Ho, A. Kurtova, K.S. Chan. (2012). Normal
and neoplastic urothelial stem cells: getting to the
root of the problem. Nature Reviews Urology. 9
(10) 583-594.

P.J. Goebell, M.A. Knowles. (2010). Bladder
cancer or bladder cancers? Genetically distinct
malignant conditions of the urothelium. In Urologic
Oncology: Seminars and Original Investigations.
28 (4) 409-428.

S. Verma, A. Rajesh, S.R. Prasad, K. Gaitonde,
C.G. Lall, V. Mouraviev, K. Sandrasegaran.
(2012). Urinary bladder cancer: role of MR
imaging. Radiographics. 32 (2) 371-387.

B.L. Jacobs, C.T. Lee, J.E. Montie. (2010). Bladder
cancer in 2010: how far have we come?. CA: a
cancer journal for clinicians. 60 (4) 244-272.

V.G. Patel, W.K. Oh, M.D. Galsky. (2020).
Treatment of muscle-invasive and advanced
bladder cancer in 2020. CA: a cancer journal for
clinicians. 70 (5) 404-423.

M. Ba, S. Cui, B. Wang, H. Long, Z. Yan, S.
Wang, Y. Gong. (2017). Bladder intracavitary
hyperthermic perfusion chemotherapy for the
prevention of recurrence of non-muscle invasive
bladder cancer after transurethral
resection. Oncology reports. 37 (5) 2761-2770.
H.K. Salem, S. Mahfouz. (2012). Changing
patterns (age, incidence, and pathologic types) of
schistosoma-associated bladder cancer in Egypt in
the past decade. Urology. 79 (2) 379-383.

C. Bernardo, M.C. Cunha, J.H. Santos, J.M.C. da
Costa, P.J. Brindley, C. Lopes, L.L. Santos. (2016).
Insight into the molecular basis of Schistosoma
haematobium-induced bladder cancer through urine
proteomics. Tumor Biology. 37 11279-11287.

R. Hasegawa, K. Fujiwara, D. Obinata, H.
Kawashima, Y. Shinojima, J. lgarashi, S.
Takahashi. (2015). Identification of frequent
differentially methylated region in sporadic bladder
cancers. Urologia Internationalis. 94 (4) 479-484.
K. Hussain, M.A. Khan, I. Amin, M.K. Butt.
(2017). Carcinoma of urinary bladder;: extent of
carcinoma of urinary bladder on first presentation
and its impact on management. The Professional
Medical Journal. 24 (11) 1691-1696.

H. Reis, G.P. Paner. (2024). Glandular lesions of
the urinary bladder: diagnostic and molecular
updates. Advances in Anatomic Pathology, 31(2),
pp.88-95.

L.H. Kim, M.l. Patel. (2020). Transurethral
resection of bladder tumour
(TURBT). Translational andrology and urology. 9
(6) 3056.

G.P. Paner, A. Kamat, G.J. Netto, H. Samaratunga,
M. Varma, L. Bubendorf, L. Cheng. (2024).
International Society of Urological Pathology
(ISUP) Consensus Conference on Current Issues in
Bladder Cancer. Working group 2: grading of
mixed grade, invasive urothelial carcinoma
including histologic subtypes and divergent
differentiations, and non-urothelial
carcinomas. The American Journal of Surgical
Pathology. 48 (1) e11-e23.

47



[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

International Journal of Chemical and Biochemical Sciences (IJCBS), 25(19) (2024): 40-49

J. Miremami, N. Kyprianou. (2014). The promise
of novel molecular markers in bladder
cancer. International journal of molecular sciences.
15 (12) 23897-23908.

R. Batista, N. Vinagre, S. Meireles, J. Vinagre, H.
Prazeres, R. Ledo, P. Soares. (2020). Biomarkers
for bladder cancer diagnosis and surveillance: a
comprehensive review. Diagnostics. 10 (1) 39.

S.L. Woldu, A. Bagrodia, Y. Lotan. (2017).
Guideline of guidelines: non-muscle-invasive
bladder cancer. BJU international. 119 (3) 371-380.
M. ROUPRET. (2021). European Association of
Urology guidelines on upper urinary tract urothelial
carcinoma: 2020 update. European urology. 79 (1)
62-79.

C. Pettenati, M.A. Ingersoll. (2018). Mechanisms
of BCG immunotherapy and its outlook for bladder
cancer. Nature reviews urology. 15 (10) 615-625.
D.O. Westergren, T. Gardmark, L. Lindhagen, A.
Chau, P.U. Malmstrom. (2019). A nationwide,
population based analysis of patients with organ
confined, muscle invasive bladder cancer not
receiving curative intent therapy in Sweden from
1997 to 2014. The Journal of Urology. 202 (5) 905-
912.

M.R. Abern, A.M. Dude, M. Tsivian, C.L. Coogan.
(2013). The characteristics of bladder cancer after
radiotherapy for prostate cancer. In Urologic
Oncology: Seminars and Original Investigations.
31 (8) 1628-1634.

M. Hu, B.L. Jacobs, J.S. Montgomery, C. He, J.
Ye, Y. Zhang, T.A. Skolarus. (2014). Sharpening
the focus on causes and timing of readmission after
radical cystectomy for bladder cancer. Cancer. 120
(9) 1409-1416.

D.B. Cahn, E.A. Handorf, E.M. Ghiraldi, B.T.
Ristau, D.M. Geynisman, T.M. Churilla, M.C.
Smaldone. (2017). Contemporary use trends and
survival outcomes in patients undergoing radical
cystectomy or bladder-preservation therapy for
muscle-invasive bladder cancer. Cancer. 123 (22)
4337-4345.

J. Bellmunt, H. von der Maase, G.M. Mead, I.
Skoneczna, M. De Santis, G. Daugaard, R. de Wit.
(2012). Randomized phase Il study comparing
paclitaxel/cisplatin/gemcitabine and
gemcitabine/cisplatin in patients with locally
advanced or metastatic urothelial cancer without
prior systemic therapy: EORTC Intergroup Study
30987. Journal of Clinical Oncology. 30 (10) 1107.
M. De Santis, P.J. Wiechno, J. Bellmunt, C. Lucas,
W.C. Su, L. Albiges, S. Culine. (2016).
Vinflunine—gemcitabine versus vinflunine—
carboplatin as first-line chemotherapy in cisplatin-
unfit patients with advanced urothelial carcinoma:
results of an international randomized phase Il trial
(JASINT1L). Annals of Oncology. 27 (3) 449-454.
J.L. Gore, M.S. Litwin, J. Lai, E.M. Yano, R.
Madison, C. Setodji, Urologic Diseases in America
Project. (2010). Use of radical cystectomy for
patients with invasive bladder cancer. Journal of
the National Cancer Institute. 102 (11) 802-811.

Hasan et al., 2024

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

P.N. Schlegel, p.C. Walsh. (1987).
Neuroanatomical approach to radical
cystoprostatectomy with preservation of sexual
function. The Journal of urology. 138 (6) 1402-
1406.

JLE. Gschwend, M. Retz, H. Kuebler, M.
Autenrieth. (2010). Indications and oncologic
outcome of radical cystectomy for urothelial
bladder cancer. European Urology Supplements. 9
(1) 10-18.

V.H. Nargund, C.K. Tanabalan, M.N. Kabir.
(2012). Management of non—muscle-invasive
(superficial) bladder cancer. In Seminars in
oncology. 39 (5) 559-572.

B.H. BOCHNER (2015). Comparing open radical
cystectomy and robot-assisted laparoscopic radical
cystectomy: a randomized clinical trial. European
urology. 67 (6) 1042-1050.

N. Longo, C. Imbimbo, F. Fusco, V. Ficarra, F.
Mangiapia, G. Di Lorenzo, V. Mirone. (2016).
Complications and quality of life in elderly patients
with several comorbidities undergoing cutaneous
ureterostomy with single stoma or ileal conduit
after radical cystectomy. BJU international. 118 (4)
521-526.

A. Shabsigh, R. Korets, K.C. Vora, C.M. Brooks,
AM. Cronin, C. Savage, S.M. Donat. (2009).
Defining early morbidity of radical cystectomy for
patients with bladder cancer using a standardized
reporting methodology. European urology. 55 (1)
164-176.

M.A. Angeles, E. Mallet, P. Rouanet, B. Cabarrou,
P. Méeus, E. Lambaudie, G. Ferron. (2020).
Comparison of postoperative complications and
quality of life between patients undergoing
continent versus non-continent urinary diversion
after  pelvic exenteration for gynecologic
malignancies. International Journal of Gynecologic
Cancer. 30 (2).

A.A. VanDlac, N.G. Cowan, Y. Chen, R.E.
Anderson, M.J. Conlin, J.C. La Rochelle, T.M.
Koppie. (2014). Timing, incidence and risk factors
for venous thromboembolism in  patients
undergoing radical cystectomy for malignancy: a
case for extended duration pharmacological
prophylaxis. The Journal of urology. 191 (4) 943-
947.

L.M. Abbo, T.M. Hooton. (2014). Antimicrobial
stewardship and urinary tract
infections. Antibiotics. 3 (2) 174-192.

U.E. Studer, H. Danuser, G.N. Thalmann, J.P.
Springer, W.H. Turner. (1996). Antireflux nipples
or afferent tubular segments in 70 patients with
ileal low pressure bladder substitutes: long-term
results of a prospective randomized trial. The
Journal of urology. 156 (6) 1913-1917.

N. Vasdev, A. Moon, A.C. Thorpe. (2013).
Metabolic complications of urinary intestinal
diversion. Indian Journal of Urology. 29 (4) 310-
315.

JH. Seth, C. Haslam, J.N. Panicker. (2014).
Ensuring patient adherence to clean intermittent

48



[58]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

International Journal of Chemical and Biochemical Sciences (IJCBS), 25(19) (2024): 40-49

self-catheterization. Patient
adherence. 191-198.

Y.M. Dion, G.K. Richards, J.J. Prentis, E.J.
HINCHEY. (1980). The influence of oral versus
parenteral preoperative metronidazole on sepsis
following colon surgery. Annals of surgery. 192 (2)
221-226.

P.B. Christensen, O. Kronborg. (1981). Whole-gut
irrigation versus enema in elective colorectal
surgery: a prospective, randomized study. Diseases
of the Colon & Rectum. 24 592-595.

Y. Arabi, F. Dimock, D.W. Burdon, J. Alexander-
Williams, M.R.B. Keighley. (1978). Influence of
bowel preparation and antimicrobials on colonic
microflora. British Journal of Surgery. 65 (8) 555-
559.

M.J. Hill. (1986). Microbial metabolism in the
digestive tract. Boca Raton: CRC Press.

Y. Beloosesky, J. Grinblat, A. Weiss, B. Grosman,
U. Gafter, A. Chagnac. (2003). Electrolyte
disorders  following oral sodium phosphate
administration for bowel cleansing in elderly
patients. Archives of internal medicine. 163 (7)
803-808.

J.A. Washington, W.H. Dearing, E.S. Judd, L.R.
Elveback. (1974). Effect of preoperative antibiotic
regimen on development of infection after
intestinal ~ surgery:  prospective, randomized,
double-blind study. Annals of surgery. 180 (4) 567.
K. Saurabh, S. Sureshkumar, S. Mohsina, T.
Mahalakshmy, P. Kundra, V. Kate. (2020).
Adapted ERAS pathway versus standard care in
patients undergoing emergency small bowel
surgery: a randomized controlled trial. Journal of
Gastrointestinal Surgery. 24 (9) 2077-2087.

O. Ljungqvist, M. Scott, K.C. Fearon. (2017).
Enhanced recovery after surgery: a review. JAMA
surgery. 152 (3) 292-298.

T. Pickel. (2019). Synthesis of Bulky 1, 4, 7-
Triazacylcononanes, including Asymmetric
Derivatives; Esterification by Aryl-Diselenide
Catalyzed Redox Condensation; 1-Amino-3, 4-
Difluorocyclopentane-1-Carboxylic Acids as Pet
Imaging Agents (Doctoral dissertation, Emory
University).

M.L. Fletcher, A.E. Burnett. (2018). Parenteral
Anticoagulants: Direct Thrombin Inhibitors and
Pentasaccharides. Anticoagulation Therapy. 59-85.
L.M. Thornton, B.L. Andersen, W.P. Blakely.
(2010). The pain, depression, and fatigue symptom
cluster in advanced breast cancer: Covariation with
the hypothalamic—pituitary—adrenal axis and the
sympathetic nervous system. Health Psychology.
29 (3) 333.

F. Carli, H. Kehlet, G. Baldini, A. Steel, K. McRae,
P. Slinger, J.M. Neal. (2011). Evidence basis for
regional anesthesia in multidisciplinary fast-track
surgical care pathways. Regional Anesthesia &
Pain Medicine. 36 (1) 63-72.

M. Klein. (2012). Postoperative non-steroidal anti-
inflammatory drugs and colorectal anastomotic
leakage. NSAIDs and anastomotic leakage. Dan
Med J. 59 (3) B4420.

preference and

Hasan et al., 2024

[68]

[69]

[70]

[71]

[72]

[73]

E. Macedo, R. Malhotra, R. Claure-Del Granado,
P. Fedullo, R.L. Mehta. (2011). Defining urine
output criterion for acute kidney injury in critically
ill patients. Nephrology Dialysis Transplantation.
26 (2) 509-515.

M. Gonenc. (2016). Enhanced postoperative
recovery pathways in emergency surgery: a
randomized controlled clinical trial. The American
Journal of Surgery. 212 (2) 366-367.

K.A. Barsoum, S.M. Said, K.K. Maurice, D.A.
Mansour. (2020). Early Versus Conventional
Postoperative Oral Feeding after Elective Colonic
Anastomosis. Indian Journal of Public Health
Research & Development. 11 (2).

S. Kiripalani, C.N. Theobald, B. Anctil, E.E.
Vasilevskis. (2014). Reducing hospital readmission
rates: current strategies and future
directions. Annual review of medicine. 65 471-485.
O. Ljungqvist, N.K. Francis, R.D. Urman. (Eds.).
(2020). Enhanced recovery after surgery: a
complete guide to optimizing outcomes. Springer
Nature.

F. Bray, J. Ferlay, I. Soerjomataram, R.L. Siegel,
L.A. Torre, A. Jemal. (2018). Global cancer
statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers
in 185 countries. CA: a cancer journal for
clinicians. 68 (6) 394-424.

49



