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Here, we review quality of life and functional outcomes in bladder cancer patients after treatment and
look for potential contributors. For the current scoring systems, we highlighted the specificity scales that
are most commonly used in non-muscle invasive bladder cancer and muscle invasive bladder cancer. In
addition, we go into the influence and bias of ileal conduit, robotic surgery, gender disparities, perioperative
rehabilitation, bladder-preserving radiotherapy, pharmaceutical and immune chemotherapy, etc. on
quality of life. Currently, although there are conflicts whether ileal conduit or orthotopic neobladder
has a more positive impact on the prognosis of patients with bladder cancer, it is widely recognized that
modern applications such as robotic surgery and pharmaceutical and immune chemotherapy improve
the prognosis and quality of life of bladder cancer patients. Moreover, we discussed the differences in
the adaptation of sex life quality between women and man after receiving various treatments. Surgical
procedures that preserve organ integrity appear to improve patient’s quality of sexual life. Through this
review, clinicians will have a better understanding of how important modern applications can grasp to
improve the quality of life of their patients, with the goal of restoring their patient’s normal function and

making it easier for them to re-join society.
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Bladder cancer is a common malignant tumor with
the highest morbidity and mortality in the urinary
system tumors!'?, which is often accompanied by high
treatment costs and medical burden™. Bladder cancer
can be divided into Non-Muscle Invasive Bladder
Cancer (NMIBC) and Muscle Invasive Bladder Cancer
(MIBC) according to whether the muscle layer is
invaded or not. Urothelial carcinomas are divided into
the bladder, renal pelvis, ureter and proximal urethra
cancers. Bladder Urothelial Carcinoma (BLCA)
accounts for 90 % to 95 % of urothelial cancers.
Histologically, NMIBC accounts for 75 % of bladder
cancer and MIBC accounts for 25 %!*. The complexity
of cancer types increases the difficulty of bladder
cancer treatment and management™. Currently, for
patients with NMIBC, the main treatment method
includes a series of measures to preserve the bladder;
for patients with muscle MIBC, radical cystectomy is
the conventional treatment mode.
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Complications and readmission rates are highly
following bladder cancer interventions, which can
severely compromise patient’s quality of life and
functional outcomes!®. This reduction in quality of life is
manifested in many aspects such as urination, digestion
and sexual function, and it also damages personal image
and social behavior, ultimately leading to varying
degrees of psychological problems in patients”-. The
assessment of quality of life in patients with bladder
cancer is diverse and complex. The heterogeneity of this
disease makes it reasonable to combine cancer-specific
and bladder cancer-specific scores. In addition to this,
a detailed review of the potential impact of various
interventions and population characteristics on quality
of life and functional outcomes should be undertaken to
inform clinicians and patients.

In this review article, we review research tools for quality
of life in patients with bladder cancer and the impacts of
various interventions on quality of life (fig. 1).
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Fig. 1: Modern applications and factors influencing life quality of bladder cancer patients

ASSESSMENT OF QUALITY OF LIFE

It is undeniable that the estimation of survival time
is very important for bladder cancer patients, but the
quality of life involves whether the patient can retain
the ability to live independently and the hope of
returning to society. Measures of quality of life are
important tools for assessing the clinical efficacy of
cancer treatments. However, implementing quality of
life measures in daily practice is challenging because
measures of quality of life are far from standardized
measures!”.

Numerous measurement schemes have been developed
over the past few decades. These protocols are broadly
divided into bladder cancer specific scales and generic
scales. However, many previously used or self-designed
measurement protocols are considered as poorly
reliable and have not been validated across a wide range
of regions and populations, and are susceptible to bias.
Clinicians should understand each routine measurement
protocol and be familiar with the applicable scenarios
and limitations.

Specific scale for NMIBC:

For patients with NMIBC, there are two scales
available. European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire
Bladder Cancer Superficial 24 (EORTC QLQ-BLS24)
or EORTC Quality of Life Questionnaire Non-Muscle
Invasive Bladder Cancer 24 (EORTC QLQ-NMIBC24)
19 and Questionnaire of Quality of Life in patients with
NMIBC (CAVICAVENMI)®,
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In 1996, EORTC produced the QLQ-BLS24 scale for
NMIBC. The scale consists of 24 questions, including
urinary symptoms, chemotherapy tolerance, sexual
and bowel function, and more. EORTC recommends
the use of this questionnaire in addition to the EORTC
QLQ-C30 questionnaire to evaluate quality of life for
NMIBC!, However, this questionnaire did not take
into account local and systemic adverse effects of
chemotherapy drugs.

In 2014, the researchers conducted the third stage
of validation and reliability testing of this scale,
provided evidence of reliability and validity. The
information displays the EORTC QLQ-NMIBC24
module’s evidence-based modified scale structure and
psychometric data for the use in clinical studies of
patients with high or intermediate-risk bladder cancer.
The original scale was modified and the final scale’s
name was changed to EORTC QLQ-NMIBC24!,
However, data on the applicability of this latest scale
in different countries and regions are lacking, although
many studies have used this tool!'*!?!,

CAVICAVENMI was designed in 2016 by a Spanish
research team!'¥). Studies have demonstrated the scale’s
strong reliability and validity. There are 21 components
in CAVICAVENMI, such as disease state, self-
evaluation, emotional state, work state and sexual life.
This questionnaire has the advantage of being simpler
and shorter than the EORTC QLQ-NMIBC24 and
QLQ-C30. At the same time, this questionnaire contains
questions about the topical treatment of mesenteric
and mitomycin. Unfortunately, this questionnaire is
currently only available in Spanish and has not been
Special Issue 4, 2022
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validated in a wide range of countries.
Specific scale for MIBC:

There are three questionnaires, which can be used to
evaluate the quality of life of patients with MIBC.
The initial aircraft is the EORTC QLQ-BLM30!,
It is intended to assess the quality of life of patients
with MIBC and is appropriate to individuals having
cystectomy and conservative treatment, but never to
those receiving radiation therapies. Urinary issues,
sexual functions, ureterostomy issues, catheter use,
self-perception and gastrointestinal complaints are
evaluated. In the sexual module, gender-specific
questions tackle concerns that are unique to both
men and women. The EORTC QLQ-BLM30 has
been translated into eighteen different languages and
is among the most frequently used instruments for
evaluating the quality of life of patients with MIBC!®,

The  FACT-Bladder-Cystectomy  (FACT-BI-Cys)/
FACT-Vanderbilt Cystectomy Index is the second!”.
In 2003, FACT-BI-Cys was developed exclusively
for MIBC patients. This tool was like EORTC QLQ-
BLM30, which has a specialized application and is not
intended for use with radiation therapy patients!'®!. It
assesses urinary function, sexual function, digestive
function and body image. FACT-BI-Cys was validated
in a retrospective clinical study of 50 patients in
2003, demonstrating its ability to objectively evaluate
quality of life following radical cystectomy and urinary
diversion. Currently, a prospective longitudinal
research is still under implementation!'®). According
to preliminary findings, the FACT-BI-Cys is a viable
and useful questionnaire for evaluating bladder cancer
patient’s quality of life.

The Ileal Orthotopic Neobladder-Pro Questionnaire
(IONB-PRO) is the third instrument. This survey
was created in 2014 to examine the effects of radical
cystectomy and IONB[P%. The material consists of
everyday activities, emotional functioning, sleep
disorders, social functioning and additional concerns.
The IONB-PRO is available in one long-form (23
items) and two short-forms (12 items, 15 items) and
research has demonstrated that it has high validity,
internal consistency, reliability and discrimination”.
One study evaluated this questionnaire and showed that
IONB-PRO is a viable tool for assessing patients with
MIBC'’s quality of lifel?!l.

ILEAL CONDUIT vs.
NEOBLADDER

Radical cystectomy often results in lifestyle changes

ORTHOTOPIC
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for the patient because the bladder is removed during
this procedure. Patients who undergo the ileal conduit
approach will have a colostomy, which increases
care and cosmetic concerns, but patients do not
experience problems associated with urinary retention
or incontinence?”. In contrast, patients undergoing
orthotopic neobladder do not require a colostomy and
are capable to urinate via the urinary tract.

Since there is no distinction between ileal conduit and
orthotopic neobladder in terms of tumor prognosis, the
decision of treatment regimen is mostly determined by
individual and physician desire. There is a considerable
controversy in the academic community, to know which
method of urinary diversion is more excellent. The
academic community is deeply divided to know whether
the type of urinary diversion is the most effective.
According to Sultan ef al. systematic evaluation, usage
of the ileal conduit was related with a shorter length
of hospital stay and lower rates of significant adverse
events in patients following radical cystectomy and
urinary diversion'?. However, they did not show clear
advantages in terms of readmission rate, cardiovascular
event rate and narcotic drug requirement, so they
believe that ileal conduit is the most successful and
safest way of urinary diversion.

Moreover, some researchers suggest that the orthotopic
neobladder approach is related with higher quality
of life scores. Ghosh ef al. did a systematic study to
investigate variations in life quality between neobladder
surgery as well as other types of diversion surgery.
Results showed that four out of six studies published
upon 2011 supported the superior quality of life of the
neobladder above other types of urinary diversions®.
Singh et al. conducted a recent prospective cohort study,
wherein they concluded that orthotopic neobladder
approach was associated with an improvement in
quality of life®). At all-time points in their study (6,
12 and 18 mo postoperatively), patients who received
the orthotopic neobladder approach had significantly
higher overall health status and wellbeing compared to
those receiving the ileal conduit route. Due to research
bias and lack of evidence, it is uncertain which surgery
provides the best quality of life. More prospective
studies with large samples are needed to validate these
conclusions.

ROBOTIC SURGERY vs. OPEN SURGERY

The use of robots is an important way to achieve
minimally invasive surgery. In developed countries,
robotic surgery is an important method for performing
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radical cystectomy®. Robotic surgery is often
accompanied by small incisions and shorter operative
times, which may lower the incidence of complications
and the duration of hospitalization. Most robotic-
assisted radical cystectomies are performed in
combination with open surgery. Noninvasive surgery is
used for cystectomy and pelvic lymph node dissection,
while open incision is used for urinary diversion”).
However, it has been demonstrated that the fully
intracorporeal orthotopic neobladder approach offers
advantages such as strong reproducibility, great surgical
efficiency and excellent perioperative outcomes?72%,
Desai et al. reported on 132 patients who had totally
intracorporeal robotic orthotopic ileal neobladder
after radical cystectomy. The results showed that
with experience, surgical time, loss of blood, duration
of stay in the hospital and also the frequency of late
complications improved, and the 5 y overall, cancer-
specific, and recurrence-free survival rates were 72 %,
72 % and 71 %, respectively!?®!.

Many investigators contributed to the study to
determine whether patients who received most robotic-
assisted radical cystectomy had higher postoperative
quality of life than patients who underwent open
surgery. Poch et al. investigated the patient’s quality of
life receiving robotic-assisted radical cystectomy in a
small retrospective clinical research. They concluded
that urine output and bowel function reverted to
baseline after 1-2 mo and 2-4 mo, respectively. Quality
of life scores for sexual function declined the most, but
returned to normal within 16-24 mo after surgery™.
Sathianathen et al. found no differences in disease
progression, significant complications or life quality
comparing robotic-assisted and open radical cystectomy
in a meta-analysis of five randomized controlled
studies. However, robotic-related radical cystectomy
has been proven to reduce the risk of perioperative
blood transfusion and result in decreasing the length of
hospital stay. Open radical cystectomy appears to have
a lower rate of local recurrencel®”..

It must be pointed out that the above-mentioned meta-
analyses used the extracorporeal urinary diversion
method. The intracorporeal urinary diversion procedure
has lately gained popularity due to the fact that it does
not require additional surgeries to build a new bladder.
There has been a 95 % rise in intracorporeal urinary
diversion use since 2005 according to a research by
the International robotic cystectomy consortium®!.
However, patients with intracorporeal urinary diversion
appeared to have more overall complications and
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readmission rates, but high-grade complications did
not show significant differences. Another study by
this consortium noted that patients with intracorporeal
urinary diversion showed shorter operative times, less
blood loss and less blood transfusions, yet this subset of
patients experienced more advanced complications.
Despite the fact that intracorporeal urinary diversion
was linked with more serious consequences than
extracorporeal urinary diversion, the complications
declined over time.

A well-designed open-label, randomized, phase 3, non-
inferiority trial evaluating robotic surgical effectiveness
was recently published®!. 350 individuals were
randomly allocated to either robotic-assisted radical
cystectomy or open radical cystectomy between July
1, 2011 and November 18, 2014. The 2 y progression-
free survival rate in the robotic cystectomy group
was 72.3 % against 71.6 % in the open cystectomy
group, demonstrating that robotic cystectomy was not
inferior. In addition, the authors used FACT-BI-Cys
questionnaires to measure patient’s quality of life at
baseline, 3 mo and 6 mo postoperatively. The authors
discovered no substantial change in FACT-BI-Cys in
two different groups at any time point and the mean
overall FACT-BI-Cys score improved considerably
in both groups at 6 mo postoperatively. One possible
explanation for this finding is that all urinary diversion
procedures are extracorporeal, which might hide
the potential advantages of robotic-assisted radical
cystectomy*,

BLADDER-PRESERVING RADIOTHERAPY

Despite the fact that surgery is regarded as the standard
of care for the majority of patients, radiation treatment
has re-emerged as a viable alternative for patients
who are not candidates for drastic surgery. Due to the
inferior physical state of radiation treatment cohorts, it
is sometimes difficult to compare the results of radiation
therapy and surgery®>36l,

Bowel discomfort is the life quality issue that
individuals with bladder cancer report most commonly
following radiation therapy whereas diarrhea/loose
stools and fecal incontinence (20 %) were the most
prevalent adverse eventsP”. In addition, unpleasant
symptoms include frequent urination, sexual
disturbance, fatigue and discomfort.

Several studies have compared bladder-sparing
strategies with radical cystectomy. Botteman et
al. demonstrate that bladder-sparing techniques

had superior psychological, physical and sexual
Special Issue 4, 2022
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performance outcomes in the near term®). Perlis et al.
conducted a systematic analysis of the quality of life
of patients with bladder cancer treated with medical
oncological therapy®®”’. They found that patients who
got radiotherapy as a way to save their bladders had
better bladder, bowel and sexual performance than
those who had their bladders removed.

However, some authors reported different conclusions.
Fokdal et al. discovered that following radical
radiation, the majority of patients had normal bladder
function, although 14 % of patients experienced
moderate to severe bladder impairment. Due to the
presence of the colon in the radiotherapy field, radiation
therapy is invariably linked with long-term digestive
adverse effects. Additionally, radiation therapy has the
potential to cause sexual dysfunction®”!,

PHARMACEUTICAL AND IMMUNE
CHEMOTHERAPY

The pharmaceutical and immune chemotherapy of
bladder cancer has undergone a long exploratory
processt -1, Since 1970, cisplatin had gradually became
the main drug for bladder cancer chemotherapy™’*.
When compared to surgery alone, neoadjuvant
chemotherapy based on cisplatin has been demonstrated
to minimize the chance of recurrence and enhance
overall survival®®l.  Cisplatin-based neoadjuvant
combination chemotherapy increased 5 y Overall
Survival (OS) by 50 %, with a Hazard Ratio (HR)
of 0.87, 95 % Confidence Interval (CI) of 0.78-0.98,
which was greater than results from individuals treated
with surgery alonel*%. Although there is no uniform
standard for cisplatin-based chemotherapy, there are
currently two main treatment combinations: High-dose
Methotrexate, Vinblastine, Doxorubicin and Cisplatin
(MVAC) and Gemcitabine plus Cisplatin (GC)*.
Ineffective cases of cisplatin chemotherapy are mostly
related to the patient’s renal impairment, which restricts
the administration of cisplatin, causing the dosage to fall
short of the normal dose™?. Carboplatin is an alternative
option within the constraints of this situation, however,
it did not show a benefit in predictive survival statistics
when compared to cisplatin-based regimens®*-4,

Early studies on cancer mutations revealed that
bladder cancer mutation rate ranked third among all
malignancies?®, after lung cancer and melanoma,
indicating that bladder cancer immunotherapy has a lot
of research potential. The United States Food and Drug
Administration (USFDA) has approved a series of drugs
targeting the Programmed Cell Death Ligand 1 (PD-
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L1) pathway, including atezolizumab, pembrolizumab,
avelumab, nivolumab and durvalumab, which have
shown the ability to improve bladder cancer prognosis
in repeated clinical trials®,

Notably, not all concomitant chemotherapy combined
with drugs can clearly provide a better prognosis in
bladder cancer patients. Robert ef al. conducted a
chemoradiotherapy phase III randomized controlled
trial. The results show that adding 5-fluorouracil and
mitomycin C to radiotherapy will first undergo a process
of decline in organ prognostic function and can merely
return patients quality of life scores to pre-treatment
stages within 6 mo!®"

GENDER DIFFERENCE

Most literature on life quality following surgery for
bladder cancer excludes women. Nonetheless, women,
particularly those with social demands or who engage
in sexual activity, plays a premium on quality of life.

Smith et al. performed a comprehensive review
evaluating the functional results of women in three
categories, including voiding function, sexual function
and quality of lifel®. According to this report, 20
% of patients had daytime incontinence, 20 % had
nocturnal incontinence and 10 % to 20 % had hyper-
continence. The sexual function of patients who
undergo genital-sparing radical cystectomy tends to
improve. Furthermore, there were minor changes in
quality of life between individuals following various
urinary diversion treatments. In addition to comparing
patients to the general population, the authors
demonstrated significant disparities between patients
in terms of emotional difficulties, performance role,
weariness and appetite. All investigations included in
this comprehensive study, however, had a significant
potential bias and varied widely in sample size,
inclusion criteria and duration of follow-up, so these
findings should be interpreted with caution.

Several researchers have reported variations between
male and female patient’s quality of life. In a cross-
sectional investigation, female patients appeared to
have greater sexual function than male patients!®”. In
particular, female sexual performance may indeed
impacted by body perception and self-image, whereas
male patients may report difficulties with erection
and ejaculatory function. The authors found that
women who underwent the ileal conduit method had
a lower cognitive function and outlook scores than
men. However, men who received the approach of
ileal conduit had lower sexual performance scores
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than women. In terms of cognitive performance and
attitude, female patients endure a greater psychological
and social cost than male patients. In addition, the
scientists compared the life quality effects of IONB and
ileal conduit. In terms of median follow-up duration,
pathological stage, tumor grade, adjuvant chemotherapy
or radiotherapy and quality of life, the data showed no
major disparities.

One of the key concerns for sexually active women
is the recovery of sexual function. Damage towards
neurovascular bundles found in the lateral wall of the
vagina after radical cystectomy may result in reduced
sexual function[®. Furthermore, since anterior vaginal
wall is frequently removed together with the bladder
during radical cystectomy, vaginal shortening or
narrowing may ensue. Bhatt et al. performed a cohort
research to investigate the effect of neurovascular
preservation following radical cystectomy and
neobladder creation®. The authors analyzed six
domains of sexual function (desire, arousal, lubrication,
orgasm, satisfaction and pain) using the female sexual
function index questionnaire. In the nerve-sparing
group, scores at baseline and 1 y after surgery decreased
little, but in the non-nerve-sparing group, baseline and
postoperative ratings decreased dramatically. In the
non-nerve-sparing group, 6 of 7 patients eventually
stopped having sexual intercourse. The authors therefore
concluded that patients who received neurovascular
protection preserved female sexual function!®*.

Zippe et al. used a 10-item form of the self-administered
index of female sexual function questionnaire to
measure sexual dysfunction in 27 sexually experienced
female patients treated with radical cystectomy from
1997 to 200251, The results revealed that the most
often reported symptoms by patients were decreased
ability or incapacity to attain orgasm (45 %), decreased
lubrication (41 %), decreased libido (37 %) and
dyspareunia (22 %). The authors imply that sexual
dysfunction is a prevalent issue for women following
radical cystectomy. The dysfunction manifests in
a variety of ways, including diminished orgasm,
decreased lubrication, lack of desire and dyspareunia.
Female sexual functionality may be enhanced by
surgical treatments such as urethra and vagina-sparing,
neurovascular-sparing and tubular vaginal restoration.

PREHABILITATION AND
POSTOPERATIVE REHABILITATION

Frailty is a complex, multifaceted state of diminishing
physiological reserves, which leads to a decrease in
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the patient’s resilience and adaptability, and ultimately
leads to an increase in physical vulnerability. In one
study, 21.8 % of patients with urinary tract cancer
over the age of 70 y were observed to be frail'®!. Some
scholars believe that preoperative and postoperative
physical and dietary interventions can -effectively
eliminate frailty in this high-risk group!¢.

There is a growing desire to improve health through
systematic rehabilitation interventions, consequently
enhancing their quality of life and functional outcomes.
Jensen et al. performed a research to determine if a
standardized preoperative and postoperative exercise
program influences the quality of life and patient’s
satisfaction following radical cystectomy!l. In areas
such as dyspnea, constipation and abdominal bloating,
the intervention group had considerably higher quality
of life scores than the control group. Rehabilitation
interventions did not affect hospital patient satisfaction.
Another randomized controlled trial investigates the
impact of a postoperative exercise program in patients
with bladder cancer undergoing radical cystectomy!®®!,
The intervention group included twice-weekly exercise
training and daily walks, which used the 36-Item Short
Form Survey (SF-36) scale to assess functional ability,
balance, lower-body strength and health-related quality
of life. Compared to the control group, the patients in
the intervention group walked farther and had higher
SF-36 scores.

Karl et al. examined the effect of the surgical recovery
journey on patients receiving radical cystectomy!®.
In the control group, quality of life was judged by the
EORTC QLQ-30 questionnaire which did not alter
substantially between postoperative d 3 and d 7 and
upon hospital release, but it improved considerably in
the recovery journey after the surgery group. In aspects
of postoperative morbidity, life quality and analgesia
usage, the authors found that early recovery, following
surgery in patients receiving radical cystectomy is
superior to conservative therapy. Sapre et al. believe
that although there is insufficient evidence for the
exact advantage of early recovery after surgery, the
available evidence suggests that early recovery after
surgery may hasten the recovery of patients receiving
radical cystectomy, so clinicians must alter the
standard perioperative management. Optimizing the
rehabilitation of these patients requires a multifaceted
approach combining surgeons, anesthesiologists,
nurses, dietitians and allied health professionals.

CONCLUSION

In addition to oncological outcomes, treatment burden
Special Issue 4, 2022
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