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ABSTRACT

Background: For patients with Muscle Invasive Bladder Cancer (MIBC),
radical cystectomy constitutes the main surgical treatment. Implementing a
Robot-Assisted Radical Cystectomy (RARC) offers distinct advantages in
terms of the patients’ perioperative course and functional outcomes. While the
construction of a Totally Intracorporeal Neobladder represents the most critical
phase of the surgery, the Ves.Pa. (Vesica Patavina) technique has become an

established reconstructive procedure.

Objective: To evaluate the perioperative, oncological and functional outcomes
of the Ves.Pa. technique for the construction of a Totally Intracorporeal
Neobladder after RARC.

Materials and Methods: A prospective study was conducted on male and
female patients who underwent RARC and reconstruction with Ves.Pa.
Neobladder. All procedures were performed by experienced surgeons in a
tertiary referral centre. The participants included patients treated for Muscle
Invasive Bladder Cancer and Non-Muscle Invasive Bladder Cancer in selected
cases. The surgical procedure was Robot-Assisted Radical Cystectomy with
Totally Intracorporeal Neobladder using the Ves.Pa. technique. Postoperative
and functional outcomes were assessed using the Clavien-Dindo classification

and the IPSS and ICIQ-Ul SF questionnaires, respectively.

Results: A total of 100 patients were treated. The median operative time was
400 min, and the median estimated blood loss was 400 ml. The incidence of
high-grade complications was remarkably low, with 6% of the patients
experiencing early grade-3 complications and 7% of the patients experiencing
late grade-3 complications. The mortality was 0% in the first 90 POD. All
patients had clear surgical margins. Recurrence-free survival was 90% at the
12-month follow-up and 84% at the 36-month follow-up. At a median follow-up
of 11 months, 53% of the patients had moderate urinary symptoms, and 42%
of the patients had moderate urinary incontinence. 21% of the patients were



fully continent, while severe urinary incontinence was experienced by
approximately 25% of the patients. The median number of pads used was 0

during the day and 1 during the night.

Conclusions: RARC with Ves.Pa. intracorporeal neobladder offers promising
results for the treatment of patients with bladder cancer. Perioperative
outcomes, especially for high-grade complications and mortality, are in
agreement with or superior to the best available literature. Furthermore, the
technique demonstrates favourable oncological outcomes in terms of
recurrence-free survival. Functional outcomes are ultimately acceptable and in

agreement with other studies about different neobladder techniques.



1. BACKGROUND: BLADDER CANCER

1.1 EPIDEMIOLOGY

According to the Global Cancer Observatory!'l, incidence and mortality of
bladder cancer respectively reach the ninth and the thirteenth position
worldwide and in both sexes. In 2022, the total number of new cases was
614,298, and the total number of deaths was 220,596.

| Incidence | Mortality

Number of new cases , both zexes, all ages Number of deaths, both sexes, all ages.

Figure 1. Incidence and mortality of bladder cancer worldwide.

Amongst males, bladder cancer’s incidence rises to the sixth position, with
471,293 new cases in 2022 (76.7% of the total number of new cases of bladder
cancer worldwide), and its mortality rises to the ninth position, with 165,672
deaths in 2022 (75.1% of the total number of deaths from bladder cancer

worldwide).

The worldwide age-standardized incidence rate (per 100,000 people per year)
is 5.6 for both sexes, 9.3 for males and 2.4 for females. The worldwide age-
standardized mortality rate (per 100,000 people per year) is 1.8 for both sexes,
3.1 for males and 0.8 for females.



Europe is the continent with the highest rate of incidence (224,777 new cases
in 2022 or 36.6% of the total number of new cases of bladder cancer in 2022);
however, Asia is the continent with the highest mortality rate (92,510 deaths in
2022 or 41.9% of the total number of deaths for bladder cancer in 2022), while
Europe has the second highest mortality rate, with 70,383 deaths in 2022 or
31.9% of the total number of deaths from bladder cancer in 2022.

In Europe, the age-standardized incidence rate (per 100,000 people per year)
is 12 for both sexes, 21.1 for males and 5 for females, while the age-
standardized mortality rate (per 100,000 people per year) is 3 for both sexes,

5.4 for males and 1.2 for females.

In Italy, incidence and mortality of bladder cancer respectively reach the fifth
and the seventh position in both sexes, and the fourth and the fifth position in
males. In 2022, the total number of new cases was 34,580 (7.9% of the total
number of new cases of cancer), and the total number of deaths was 8,254
(4.3% of the total number of deaths from cancer). Amongst males, the number
of new cases in 2022 was 27,211 (11.7% of the new cases of cancer in the
male sex), and the number of deaths in 2022 was 6,373 (6.1% of the deaths

from cancer in the male sex).

In Italy, the age-standardized incidence rate (per 100,000 people per year) is
18.1 for both sexes, 30.4 for males and 7.7 for females, while the age-
standardized mortality rate (per 100,000 people per year) is 3.1 for both sexes,

5.5 for males and 1.2 for females.



Absolute numbers, Incidence, Both sexes, in 2022 Absolute numbers, Mortality, Both sexes, in 2022
xxxxx naly

Figure 2. Incidence and mortality of bladder cancer in ltaly in 2022, in both sexes and in males.

1.2 RISK FACTORS

Bladder cancer is a disease with a complex and multifactorial aetiology, hence
many risk factors can facilitate its development. The most important ones will

be presented in the following paragraphs.

1.2.1 TOBACCO SMOKING

It has been proved that exposure to tobacco and bladder cancer are linked by
a causal relationship.[? It is estimated that cigarette smokers’ risk of developing
bladder cancer is 3 times higher than in the general populationf®, and that
almost half of the cases of bladder cancer are caused by tobacco smoking.
For this reason, it is recognized as the most important modifiable risk factor for

bladder cancer.



Tobacco smoking can drive the carcinogenesis of urothelial bladder cancer
because cigarettes contain aromatic amines and polycyclic aromatic
hydrocarbons; these substances are metabolized and excreted through the
kidneys and the urinary tract, and their contact with the urothelium, which is
longer in the bladder, can damage the DNA of the cells, starting the

carcinogenic process.

In former smokers, the factor which impacts most on the development of
bladder cancer is the duration of smoking habit. Nonetheless, the risk of
developing bladder cancer decreases almost immediately after giving up
smoking: in particular, in the first 4 years after quitting smoking, a decrease of
40% has been observed, and after 25 years the detected reduction is of 60%.!
However, the risk of bladder cancer remains 2-folds higher in former smokers
than in non-smokers.Bl Otherwise, there is no evidence about the impact of
quitting smoking when bladder cancer has yet developed.l In any case, it is
strongly recommended to counsel patients to stop active and passive

smoking.!"]

1.2.2 OTHER RISK FACTORS

Even though tobacco smoking is the most important risk factor indeed, bladder

cancer can have other aetiologies.

First of all, the occupational exposure to aromatic amines (such as benzidine,
4-aminobiphenyl, 2-naphthylamine and 4-chloro-o-toluidine), polycyclic
aromatic hydrocarbons, and chlorinated hydrocarbons causes up to 20% of
urothelial bladder cancers.®l These compounds can be found in dyes,
varnishes and other petroleum derivates. It is necessary to underline that it is
not easy to recognize bladder cancer as an occupational disease as it develops

with a delay of approximately 30 years from the exposure.®!

Furthermore, bladder cancer can establish itself in a tissue that had been

exposed to external-beam radiotherapy (ESRT) for other malignancies of the



pelvis.l'% When it appears with a latency of at least 10 years from radiotherapy,

it is considered a radio-induced tumouir.

In addition, it has been proved that cyclophosphamidel®, an alkylating agent
used for chemotherapy mainly in haematological malignancies, can facilitate

the development of bladder cancer.

Another risk factor for the development of bladder cancer is chronic
inflammation of the bladder!”l, which can be caused by different factors, such
as: schistosomiasis, a parasitic infection from Schistosoma haematobium,
which is frequent in Northern Africa and leads to the development of squamous

bladder cancer; urinary calculi and permanent urinary catheterization.

Finally, some studies have identified female sex as a factor that contributes to
a poorer prognosis after radical cystectomy!'l and in the two first years after
diagnosis. The prognostic gap between men and women could not be due to a
different biology of the tumour but to a delay in the diagnosis in female patients,
for whom cystitis represents an important confounding factor in differential

diagnosis because of its high frequency.l'?

1.3 DIAGNOSTIC EVALUATION
1.3.1 ANAMNESIS AND COMORBIDITIES

The first approach to the patient should include a general evaluation about their
health status, hence it conditions the therapeutic pathway. The urologist should
know about the remote and recent pathological anamnesis, both medical and

surgical, as it heavily influences the outcome of a radical cystectomy.

Moreover, calculating scores could be useful to evaluate in an objective way
the patient as a whole, not limiting to their disease only. In particular, the
Eastern Cooperative Oncology Group Scale of Performance Status (ECOG

PS) evaluates the impact of cancer disease on the functionality of the patients



with a number from 0 to 53l whilst the Charlson Comorbidity Index['4

considers the patients’ comorbidities and relates them to their mortality rates.

ECOG Performance Status Scale

0 | Fully active, without restriction

1 | Restricted in physically strenuous activity, able to carry out light work

Capable of all selfcare but unable to carry out any work activities; >50%

of waking hours

Confined to bed or chair >50% of waking hours

4 | Completely disabled; totally confined to bed or chair
Dead

Table I. ECOG Performance Status Scale.['?

Charlson Comorbidity Index

Myocardial infarction

Congestive heart failure

Peripheral vascular disease

Cerebro-vascular accident or TIA

Dementia

1 point Chronic Obstructive Pulmonary Disease (COPD)
Connective tissue disease

Peptic ulcer disease

Mild liver disease

Uncomplicated diabetes mellitus

Age between 50-59 years-old

Complicated diabetes mellitus
Hemiplegia

Moderate to severe kidney disease
2 points History of other tumours
Leukaemia

Lymphoma

Age between 60-69 years-old




. Moderate to severe liver disease
3 points
Age between 70-79 years-old

4 points | Age between 80-89 years-old

5 points | Age > 90 years-old

Solid tumour metastasis

6 points
AIDS

Table II. Charlson Comorbidity Index.[*4

1.3.2 CANCER PRESENTATION AND DIAGNOSIS

In up to 50% of the cases, bladder cancer’s first manifestation is haematuria,
which can be visible (more common) or non-visible (found incidentally in urine
examination). Other possible symptoms are irritating voiding symptoms (that
could be wrongly diagnosed as recurrent cystitis), flank pain and bladder outlet
obstruction. Rarely, does the disease present directly with metastasis-related

symptoms.

1.3.2.1 URINARY CYTOLOGY

Diagnostic workup includes urinary cytology as a first insight on the presence
of high grade urothelial cancer (HGUC) and other specimens based on the

‘Paris System’ diagnostic categories!'®!, which are the following:

- adequacy of urine specimens (Adequacy);
- negative for high-grade UC (Negative);

- atypical urothelial cells (AUC);

- suspicious for high-grade UC (SHGUC);

- high-grade UC (HGUC).

Urinary cytology can analyze voided urine, thus evaluating the entire urinary

tract of the patient, or bladder lavage, thereby evaluating bladder cells only; it
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is performed on three specimens and it has a low sensitivity (especially for non-
HGUC) and a high specificity for HGUC (up to 90%) and CIS.

However, it is challenging to evaluate the specimen in an objective way,
especially if the pathologist is not very experienced or if there are confounding
factors such as degenerative artifacts, sparse cellularity, or reactive atypia: for

this reason, bladder cancer is not ruled out if cytology is negative.['6]

1.3.2.2 IMAGING

The first radiological approach when bladder cancer is suspected is to require
an ultrasound of the inferior abdomen, which should visualize the kidneys, the
ureters and the bladder.l'’l The advantages of this exam are its high specificity,
low cost and that it is non-invasive. Its disadvantages are that it cannot
visualize flat lesions and that it is not adequate for the study of the upper urinary

tract.

CT urography is the gold standard for the evaluation of the local spread of the
tumour, but normally it is used for the staging, after the definitive histological

diagnosis.

1.3.2.3 CYSTOSCOPY

When the urinary cytology or the ultrasound are positive for bladder cancer, the
next step is to visualize the tumour with an outpatient flexible cystoscopy, which
aims to display the mucosa of the bladder walls entirely and to map the

lesions.[7]

White light cystoscopy (WLC) is the traditional technique for diagnosis and
surveillance; even though it is useful for exophytic lesions, it has low sensitivity
for flat lesions and CIS (carcinoma in situ) and its detection rates vary between
62% and 84%. For this reason, other techniques have been developed and

introduced in clinical practice, such as photodynamic diagnosis (PDD), which
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uses 5-aminolevulinic acid or hexaminolevulinate as photosensitizers, and
narrow-band imaging (NBI). A metanalysis by Choi et al.l['® found that both NBI
and PDD show a higher sensitivity, with PDD showing the highest sensitivity
for the detection of CIS, while WLC still showed the highest specificity.

In selected cases, if the patient has already undergone other imaging
techniques, such as computed tomography (CT), magnetic resonance imaging
(MRI), or ultrasound (US), that visualized the cancer unequivocally, it is

possible to defer cystoscopy.

1.3.2.4 TRANS-URETHRAL RESECTION OF THE BLADDER (TURB)

Finally, in order to obtain diagnostic specimens, a trans-urethral resection of
the bladder (TURB) has to be performed with a rigid cystoscopy and under
anaesthesia. When an exophytic lesions is present, the exophytic part should
be resected first, followed by the bladder wall, and the two specimens should

be sent to the pathologist separately.!”]

At least one specimen should include detrusor muscle; if not, the first TURB is
considered incomplete and a revision TURB should be performed. The
examination of the specimens by the pathologist constitutes the first diagnosis
of bladder cancer and an initial staging of the primary tumour. If the tumor
invades the detrusor muscle, bladder cancer is considered muscle-invasive (at
least a T2 stage), but the final diagnosis has to be done after surgery, because
it is not possible to distinguish T2a, T2b, or even T3 stage from the TURB

specimen.[°]

If the patient had not undergone a flexible cystoscopy before, the bladder wall

should be visualized entirely during TURB procedure.

If the urologist who is performing TURB individuates a suspicious area in the
prostatic urethra, they should biopsy it too, even though a preoperative

positivity of the urothelium of the prostatic urethra is not definitive. In fact, the
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final response is given during the surgery, when the pathologist analyses a
frozen section of the urethra. The confirmation of a urethral localization of the
tumour constitutes a contraindication to orthotopic urinary derivations after

radical cystectomy.

1.3.3 HISTOLOGY AND GRADING

According to the fifth edition of the WHO classification of urinary tract tumours,

bladder cancer can present with the following histological subtypes:[20

- Urothelial carcinoma (UC), which constitutes up to 90% of the cases:

o Conventional or usual UC: pure UC with no divergent differentiation or
subtype morphology;

o UC with divergent differentiation: squamous (30-40%), glandular (up to
18%), trophoblastic, Mullerian (clear cell adenocarcinoma);

- UC subtype: micropapillary, nested, tubular and microcystic, large
nested, lymphoepithelioma-like, small cell carcinoma, plasmacytoid,
sarcomatoid, lipid-rich, clear cell, giant «cell, poorly differentiated,

mesenchymal.

It is important to consider that the urothelium is a tissue that can be found along
the entire urinary tract, hence urothelial carcinoma can develop not only in the

bladder but also in the ureters (upper urinary cancer).

The presence of divergent differentiations of urothelial carcinoma has been
observed more frequently when the tumour is locally advanced; however, the
most common differentiations, which are the squamous and glandular ones,

are not associated with poorer prognosis.

On the contrary, some UC subtypes, for example micropapillary, plasmacytoid,
sarcomatoid and small cell carcinoma, are associated with aggressive

behaviour, high metastatic potential and, consequently, poorer prognosis.
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In addition to the histology of the neoplasm, the pathologist also has to evaluate
the grading of the specimen.?% Two grading systems have been developed by
WHO: in 1973, they developed a numeric system with grading from 1 to 3; in
2004, they developed a binary system, which included low grade (LG) tumours
and high grade (HG) tumours.

The binary system, which is still used nowadays, defines low-grade lesions as
UC presenting mild cytoarchitectural atypia, including grade 1 tumours and
grade 2 tumours with relatively less atypia from the 1973 system; moreover,
high-grade lesions show severe cytoarchitectural atypia, corresponding to

grade 3 tumours and grade 2 tumours with more atypia from the 1973 system.

Finally, if the specimen shows papillary fibrovascular structures lined by
thickened urothelium that lacks discernible cytological atypia it is classified as
papillary urothelial neoplasm of low malignant potential (PUNLMP). Even

though it does not differ much from low-grade lesions, the fifth edition of the

WHO classification confirms its existence as a separate entity.

WHO 1973

WHO 2004/2016/2022

Figure 3. Correspondence between ternary grading system (WHO
1973) and binary grading system (WHO 2004).12% *PUNLMP

1.4 STAGING AND CLASSIFICATION

For bladder cancer, the Tumour Nodes Metastasis (TNM) Classification should

be used in order to stage the disease.?"]
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1.4.1 CLASSIFICATION OF URINARY BLADDER CANCER
Primary Tumour (T):

- TX: Primary tumour cannot be assessed,;
- TO: No evidence of primary tumour;
— Ta: Non-invasive papillary carcinoma;
- Tis: Carcinoma in situ (‘flat tumour’);
- T1: Tumour invades subepithelial connective tissue;
- T2: Tumour invades muscularis propria:
o TZ2a: Tumour invades superficial muscularis propria (inner half);
o T2b: Tumour invades deep muscularis propria (outer half);
- T3: Tumour invades perivesical tissue:
o T3a: microscopically;
o T3b: macroscopically (extravesical mass);
- T4: Tumour invades any of the following: prostate stroma, seminal
vesicles, uterus, vagina, pelvic wall or abdominal wall:
o T4a: Tumour invades prostate stroma, seminal vesicles, uterus or
vagina;

o T4b: Tumour invades pelvic wall or abdominal wall.
Regional Lymph Nodes (N):

— NX: Regional lymph nodes cannot be assessed;

- NO: No regional lymph node metastasis;

— N1: Metastasis in a single lymph node in the true pelvis (hypogastric,
obturator, external iliac or presacral);

— N2: Metastasis in multiple regional lymph nodes in the true pelvis
(hypogastric, obturator, external iliac or presacral);

- N3: Metastasis in a common iliac lymph node(s).
Distant Metastasis (M):

- MO: No distant metastasis;
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- M1a: Non-regional lymph nodes;

- M1b: Other distant metastasis.

Non-Muscle Invasive Bladder Cancer (NMIBC) refers to Ta, Tis and T1 stages,
and comprises 75% of all bladder neoplasms; it can be classified as PUNLMP,
LG or HG. When the tumour invades the muscular layer of the bladder (T2, T3,
T4) it is considered a Muscle Invasive Bladder Cancer (MIBC), which is

diagnosed in 1 case of bladder cancer out of 4 (25%); it is always HG.

1.4.2 PROGNOSTIC EVALUATION OF MIBC

NMIBC and MIBC differ not only for the treatment but also for their prognostic
evaluation, thus their differential diagnosis is essential. In particular, MIBC has
a poor prognosis: after radical cystectomy, it has a life expectancy at 5 years
of 58%, but it drops to 18% when lymph node invasion is detected by the
pathologist.[?2 Other factors that impact negatively on the prognosis of the
patient are the staging of the disease (a higher T stage is associated with
poorer prognosis), the detection of lymphovascular invasion and the positivity
of surgical margins. Moreover, MIBC has an elevated metastatic potential with

a higher risk of hepatic, pulmonary and bone metastasis.

For this reason, it is fundamental to perform a local and a distant staging of the

disease.

1.4.3 LOCAL AND DISTANT STAGING

The gold standard for the distinction of T1 and T2 stages still remains the TURB
with the pathological analysis of the specimen. The possibility to use MRI and
VI-RADS (Vesical Imaging Reporting And Data System) score has been
studied but it is not ready to become the standard of care.[?]

Then, the patient should undergo a contrast-enhanced computed tomography

(CT) of thorax and abdomen to evaluate different aspects of the staging:
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1. CT imaging of the pelvis (local staging) is useful to determine
extravesical tumour extension for stages T3b and T4a and to evaluate invasion
of lymph nodes of the pelvis. However, CT is not able to detect microscopic or

small volume tumour localizations.!?4!

2. CT urography (local staging) permits the visualization of the upper
urinary tract and the evaluation of the presence of upper urinary cancer
(UUC).12dl

3. CT imaging of thorax and abdomen (distant staging) should be
performed in order to assess the presence of metastasis of abdominal lymph

nodes, liver, lungs and bones.

The radiological evaluation of lymph nodes has low sensitivity and specificity;
a pelvic and an abdominal lymph node are considered clinically positive when
their maximum short-axis diameter are respectively higher than 8 mm or higher
than 10 mm.! Nonetheless, a slight concordance between the clinical and the

pathological N stage has been demonstrated.!?6]

1.5 SURGICAL DISEASE MANAGEMENT OF MIBC
1.5.1 RADICAL CYSTECTOMY

Radical cystectomy (RC) has the aim of removing the urinary bladder, for it is

the organ that contains the primary tumour.

In male patients, the surgery consists of the excision of urinary bladder,
prostate, seminal vesicles, distal ureters; in 25% of the cases, an incidental
diagnosis of prostate cancer is made.l?’! In selected patients, whose disease is
limited to the bladder and does not invade the prostate, prostatic urethra and
bladder neck and who are motivated to preserve their sexual function, it is
possible to perform a nerve-sparing cystoprostatectomy, not removing the
neurovascular bundles in order to preserve the sexuality of the patient, with no

difference in oncological outcomes. %8l
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In female patients, during standard radical cystectomy the bladder, distal
ureters, uterus, ovaries, annexes and anterior vaginal wall are removed. This
procedure is associated with vaginal prolapse requiring other procedures in
10% of the casesl??], to consequent urinary incontinence and to a deterioration
in sexual function. In addition, less than 10% of the patients effectively had an
involvement of their reproductive organs, and 25% of them were finally staged
as T4a.B% To improve functional outcomes, still maintaining an oncological

safety, it is possible to use a vaginal-sparing approach®! and colposacropexy.

For both sexes, after radical cystectomy lymphadenectomy is performed.
Standard lymphadenectomy!3?l comprises internal and external iliac lymph

nodes and obturator lymph nodes.

Radical cystectomy can be performed with an open (ORC) or robot-assisted
(RARC) approach. In comparison with ORC, RARC has shown an increase in
operative time, but a decrease in the length of hospital stay, in the incidence of
venous thromboembolism and in transfusion ratesl®3, with comparable
oncological outcomes and mortality. When selecting the patients for RARC, it
is necessary to evaluate properly their medical history, their performance status
and their fitness for surgery.4 In particular, the patient who undergoes RARC
should be able to tolerate a pneumoperitoneum lasting hours, and a
Trendelenburg position with 30° head down, which is particularly challenging
in the case of a low pulmonary compliance.!®® Moreover, a history of prior
considerable abdominal surgery may preempt a difficult docking and

adhesiolysis, thus partially contraindicating RARC.

The mortality after radical cystectomy is described as 2.1-3.2% at 30 days and
3.4-8% at 90 daysl*®l, but it decreases in hospitals with a high volume of

patients and good surgical expertise.[3’]
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1.5.1.1 INDICATIONS TO RADICAL CYSTECTOMY

Radical cystectomy should be planned within the first three months of the

diagnosis of:

- MIBC (T2-T4a NO MO);
- NMIBC when:
o The risk is very high;
o The tumour is classified as BCG-refractory, BCG-relapsing and BCG-
unresponsivel38l;

o ltis not possible to eradicate the disease with a TURB procedure.

BCG-refractory tumour

1. If T1 HG/G3 tumour is present at 3 months.

2. If Ta HG/G3 tumour is present after 3 months and/or at 6 months, after
either re-induction or first course of maintenance.

3. If CIS (without concomitant papillary tumour) is present at 3 months
and persists at 6 months after either re-induction or first course of
maintenance. If patients with CIS present at 3 months, an additional BCG
course can achieve a complete response in > 50% of cases.

4. If HG tumour appears during BCG maintenance therapy.

BCG-relapsing tumour

Recurrence of HG/G3 tumour after completion of BCG maintenance, despite

an initial response.

BCG-unresponsive tumour
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BCG-unresponsive tumours include all BCG refractory tumours and those
which develop T1/Ta HG recurrence within 6 months of completion of
adequate BCG exposure or develop CIS within 12 months of completion of
adequate BCG exposure. Adequate BCG is defined as the completion of at
least five of six doses of an initial induction course plus at least two out of six
doses of a second induction course or two out of three doses of maintenance

therapy.

BCG-exposed tumour
Either BCG resistant (if Ta HG/G3 or CIS is present at three months

evaluation after induction BCG only) or delayed relapse after adequate or

inadequate BCG.

BCG intolerance

Severe side effects that prevent further BCG instillation before completing

treatment.

Table 111381

1.5.1.2 ROBOT-ASSISTED RADICAL CYSTECTOMY: SURGICAL
TECHNIQUE

According to the Pasadena Consensus Panel®*¥, the operation starts with the
positioning of the patient in a head-down 30° Trendelenburg position; the legs
are put in stirrups with minimal hip flexion and spread in order to accommodate

the robotic surgical system; the knees’ flexion forms a 30° angle.

In the Urology Clinic of the University Hospital of Padual®*®, a Da Vinci X or Xi
system is used in a four-arm configuration (in figure 4, 8 mm robotic trocars),
adding to them a 12-mm assistant port (in figure 4, 12 mm laparoscopic trocars)

and an AirSeal flow system.
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(O 8 mm robotic trocars
@) 12 mm laparoscopic trocars
@ AirSeal

5 mm laparoscopic trocar
(for ureteral stent placement
after ureteroileal
anastamosis)

Figure 4. Port placement for RARC in Urology Clinic of the Universit}; Hospital of Padua.l?% The grey
laparoscopic port is used only during the reconstructive part of the operation.

The first step of the surgery is the same for both sexesl®®, and consists of the
individuation and isolation of the ureters through the opening of the peritoneum
covering. The ureters are then clipped with two Hem-o-lock which are
positioned near to the ureterovesical junction. Then, they are cut, sending the

distal ureteric margins to the pathologist for frozen section.
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1.5.1.2.1 SURGICAL TECHNIQUE IN MALES
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Figure 5. Anatomy of the fascia and pelvic floor in male pelvis.[*!

For male patients, the next step is to open the anterior rectal space, then
identifying and exposing the seminal vesicles and the Vas Deferens.
Consequently, the plane between the rectum and prostate has to be developed

as distally as possible.

After that, the lateral pelvic space (space of Retzius) has to be developed,
identifying the medial umbilical ligaments, incising the peritoneum lateral to
them and opening it down to the endopelvic fascia. This is then opened in order
to separate the prostate from the levator ani muscle and to isolate the prostatic

apex and the dorsal vein complex.

In the following phase, the lateral pedicles of the bladder are isolated, and the

superior vesicle artery and the inferior vesicle artery are divided."!

Then, the procedure can be continued with a nerve-sparing technique, in order

to preserve the neurovascular bundles in selected patients, or with a non-nerve
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sparing technique, in patients who have erectile dysfunction, or are sexually

inactive, or have a bulky posterior disease.[*

If the procedure is not nerve-sparing, the neurovascular bundles are transected
on the posterior and lateral side of the prostate down to the prostatic apex. If it
is nerve-sparing, the neurovascular bundles are separated from the prostate
without using thermic energy and the prostate is separated from the

Denonvilliers’ fascia along its capsule.3%

At this point of the surgery, the bladder is separated from the anterior abdominal
wall cutting the uracus and the median umbilical ligaments and is then
mobilized. The dorsal vein complex is cut and haemostasis done with a suture;
the specimen is clipped under the prostatic apex and divided from the urethra;
finally, a frozen section of the proximal urethral margin is sent to the pathologist,

and the entire specimen is placed in a retrieval bag.
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1.5.1.2.2 SURGICAL TECHNIQUE IN FEMALES
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Figure 6. Anatomy of female pelvis.[*']

In females®d), from the beginning of the operation, a sponge stick or a vaginal

manipulator is positioned.

What comes after the isolation and cut of the ureters is the posterior dissection,
which separates and divides the uterus, the infundibulo-pelvic suspensory
ligaments and the ovarian pedicles. In this case, the operation is considered

non-organ-sparing.

At that point, the uterus has to be put under tension, drawing it back cranially;
in this way, the vaginal apex is taken into vision and the uterus and the vaginal
anterior wall are separated as they are part of the specimen. The vaginal
sponge should make it possible to keep the pneumoperitoneum after the
vaginal opening and it should facilitate the individuation of the cervicovaginal
junction. It is important to try not to damage lateral vaginal walls, because the

autonomic nerves that are responsible for sexual function lay there.

If the tumour is limited to the bladder only, it is possible to plan an organ-sparing

technique, which consists of preserving the uterus, the annexes, the ovaries
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and the vagina, or a vaginal-sparing technique, in which only the anterior wall

of the vagina is not dissected.

The following phase of the surgery is to open the space between the vagina
and the bladder and to dissect it down to the bladder’s neck. Laterally, the
umbilical ligaments and the round ligaments are dissected, and the vascular
pedicles of the bladder are clipped and cut; after that, it is possible to continue
the lateral dissection in order to reach the endopelvic fascia along the pubic

bone and open it.

Then, the anterior wall of the bladder is separated from the abdominal wall with
the same technique that is used in male patients, and the urethra and the dorsal

venous complex are identified.

If the procedure is non-organ-sparing, the urethra and the anterior vaginal wall
are cut together and form part of the specimen. On the contrary, if the
procedure is organ-sparing, the anterior vaginal wall is opened and separated
from the urethra, leaving the first in its place and sending the second to the
pathologist. If the construction of a neobladder is planned, the urethra cut
should be done just under the bladder neck, in order to improve the

postoperative outcome in terms of urinary continence.

Both in an organ-sparing and in a non-organ-sparing procedure, the specimen
can be isolated in a retrieval bag and removed through the natural vaginal
orifice, if its dimensions are permissive. The vagina is then reconstructed with
a continuous suture and it is suspended to the sacral promontory or to the pubic

rami in order to prevent prolapse.34

1.5.1.3 LYMPHADENECTOMY

Nowadays, the standard of care is to perform a bilateral pelvic
lymphadenectomy, which dissects the external and internal iliac and the

obturator lymph nodes bilaterally.
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A large, multi-centre, randomized, controlled trial by Lerner et al.*?l compared
patients who had undergone radical cystectomy with bilateral pelvic
lymphadenectomy to patients who had undergone radical cystectomy with
extended lymphadenectomy, which dissects the external, internal and common
iliac lymph nodes up to the bifurcation of the aorta and the presacral nodes.
The follow-up showed a similar disease-free survival and overall survival in the
two groups at a median of 6 years after the surgery. However, in the first 90
days after surgery, the incidence of high grade adverse events and deaths was
significantly higher in the patients who had undergone extended
lymphadenectomy. Consequently, the authors concluded that extended
lymphadenectomy did not improve disease-free and overall survival, thus
encouraging performance of bilateral pelvic lymphadenectomy after radical

cystectomy in patients with localized MIBC.

1.5.2 URINARY DIVERSIONS

After radical cystectomy (the deconstructive part of the operation), it is
necessary to recreate a passage between the ureters and the outside of the
body (the reconstructive part of the operation). The intestinal tract and,
particularly, the ileum, can be given a new function in the restoration of the
urinary tract. Different urinary diversions have been developed; the choice of
the technique which fits best for the patient strictly depends on their anatomy
and health status, as urinary diversion is the part of the operation that
generates the majority of postoperative complications.*3 Also the patient

preference and the tumour characteristics should be taken into account.

Urinary diversions can be divided into non-continent (e.g., ileal conduit) and
continent (e.g., orthotopic neobladders). Beyond the surgical aspects, that will
be analyzed in the following paragraphs, it is also interesting to consider the
psychological and social impact of this choice.[* On one hand, non-continent
urinary diversions require placement of a stoma on the abdomen of the patient,

which can result in a negative perception of the patient’s body image. On the
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other hand, the creation of a continent urinary diversion still has an impact on
the patient’s lifestyle, as it requires self-discipline in the regular emptying of the
neobladder and other postoperative challenges, such as the recovery of urinary

continence.

1.5.2.1 NON-CONTINENT URINARY DIVERSIONS

The simplest way to reconstruct the urinary tract is with non-continent urinary

diversions. Uretero-cutaneostomy and ileal conduit are part of this category.

Uretero-cutaneostomy consists of connecting the ureters directly to the skin. It
can be used in frail patients, as it reduces the length of operation, intensive
care and hospital stay and it causes a lower complication rate and blood
loss.[*] Nonetheless, it conveys a higher rate of stenosis of the anastomosis,
hence it requires a permanent ureteral stenting with catheters that have to be
replaced every 3-4 months, and, consequently, an increased risk of UTls

(Urinary Tract Infections).[46]

Another possible option is to create a uretero-ileo-cutaneostomy or ileal
conduit. In this technique, a 20-cm ileal tract is isolated at a distance of at least
20 cm from the ileocaecal valve and is used to create an ileal pouch. On one
side, this is connected to the skin, creating a stoma. On the other side, the
ureters are anastomosed to the ileal pouch; the anastomosis can be performed
using the Bricker reconstruction, that is to anastomose the ureters individually
to the ileal pouch, or using the Wallace reconstruction, that is to anastomose
the ureters together to the inner side of the ileal pouch*’l. The incidence of
stenosis of the anastomosis with ileal conduit is much lower than with

ureterocutaneostomy.
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1.5.2.2 CONTINENT URINARY DIVERSIONS

The most important type of continent urinary diversion is the orthotopic
neobladder. Reconstructing an orthotopic neobladder means creating a new
organ that can act similarly to the original one, in the same place where the
bladder was previously situated. It has no implication on the body image of the
patient, who, after the surgery, should be able to regain their continence and

urine flow through their own urethra.

However, to prevent serious complications and to guarantee a satisfactory
outcome, it is fundamental to perform an accurate patient’s selection.[*® The
patient should be compliant and younger than 70 years old, and should be able
to understand the essential principles of neobladder functioning. It is possible
to select both male and female patients, even though it is more difficult to
achieve a good functional outcome in women in terms of urinary continence,
thus preserving the pelvic floor during the surgery is challenging. For this
reason, the orthotopic neobladder is more frequently performed in male
patients. In any case, preoperative incontinence is a contraindication to this
type of urinary derivation. A good renal function (eGFR>40 mL/min) is required,
due to the risk of developing hyperchloremic acidosis and other electrolyte
abnormalities. In addition, intestinal diseases and previous resections and
therapies should be carefully evaluated in order to avoid essential nutrients’
malabsorption. Finally, from an oncological point of view, it is fundamental to
obtain a specimen of the urethra that proves the absence of urothelial cancer.
An urethral biopsy could be performed at the moment of the diagnosis with
TURB; however, intraoperative frozen section of the resection margin

constitutes the definitive response.

The configuration of an orthotopic neobladder aims to create a container that
could guarantee continence, appropriate capacity and the possibility to empty
it intentionally and entirely. These aims can be respectively achieved through
the neobladder’s low pressure, high compliance, appropriate volume and

globular shape. Both in open and in robot-assisted surgery!*?, a portion of the
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intestinal tract is detubularised to avert episodes of simultaneous contractions
of the neobladder, and folded twice. The ileum is the best choice in order to
construct a neobladder, as its mobility allows it to reach the urethra without

tension.[0

The rates of choice of continent orthotopic neobladder urinary diversion are
increasing, especially in high-volume hospitals, even though ileal conduit still

remains the most frequently performed technique.®'!

Another possibility is to use an ileal tract in order to create a continent pouch
(continent cutaneous diversion) that needs to be emptied periodically through
self-catheterization.*”! However, the use of this technique is not frequent in

clinical practice.

The following paragraphs will describe some surgical techniques that have
been developed to create functional orthotopic neobladders during open or

robot-assisted surgery.

1.5.2.2.1 VES.PA. ORTHOTOPIC NEOBLADDER

In 2016, at the Urology Clinic of the University Hospital of Padua, Dal Moro et
al.?l projected the Ves.Pa. (Vesica Patavina) orthotopic neobladder. It was
specifically designed for the reconstructive phase of RARC respecting the ideal
principles for the creation of an orthotopic neobladder that were presented in

the previous paragraph.

As this thesis aims to study the Ves.Pa. neobladder, the surgical technique and
the data regarding the perioperative, oncological and functional outcomes will

be presented in the following chapters.
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1.5.2.2.2 STUDER TECHNIQUE

The Studer technique was firstly applied in 1989 at the University of Bernel®3
and, since then, it has largely been performed both as extracorporeal and

intracorporeal urinary diversion.

The intracorporeal reconstruction of Studer neobladder®l starts with a
ileourethral anastomosis, selecting the part of the ileum that results easier to
mobilize, at least at 30 centimetres from the ileocaecal valve.l>® Then, a 40-cm
ileal segment is isolated proximally to the anastomosis, a 10-cm ileal segment
is isolated distally to the anastomosis and the bowel continuity is restored. The
following step is to open the ileal segment on the antimesenteric border, leaving
the first proximal 10 centimetres closed in order to preserve a “chimney” for the
final configuration of the neobladder. To simplify the explanation, we will identify
the 10-cm proximal point as A, the 20-cm proximal point as B, the 30-cm
proximal point as C, the ileourethral anastomosis point as D, and the 10-cm
distal point as E, as it is shown in figure 3. After the detubularisation, the
posterior wall of the neobladder is sutured matching the points A and E, and
the points B and D together. Finally, the neobladder is folded, matching point C
to points Aand E, that have been previously coupled, and completing the suture
of the anterior wall. At last, an ileo-ureteral anastomosis with Wallace technique

is performed at the more proximal point of the chimney.
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Figure 7. Studer technique: main surgical steps.®°
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The outcomes of Studer neobladder in terms of quality of life and urinary

continence are reported as satisfactory.[5¢l

Martini et al.®’l in 2023 studied a group of male patients at 12 months after
robotic surgery reporting a day-time continence with Studer neobladder of 68%
and a night-time continence of 32%. They defined continence as the use of a
maximum of one pad during the day and one pad during the night. Moreover,
they analyzed the erectile function in the patients who underwent a nerve-
sparing procedure, reporting that, at 12 months: 31% of the patients were
completely potent, not needing any medication; 24% of the patients were
potent, needing to use an oral phosphodiesterase type 5 inhibitor (PDES5i); 5%
of the patients were able to achieve erection after an intracavernous injection;
24% of the patients were not potent; 16% of the patients were not sexually
active. However, as erectile function does not depend on the reconstructive but
on the demolitive part of the operation, these data regard patients after RARC
with intracorporeal neobladder reconstruction with different techniques, of
which Studer is one. For this reason, data on erectile function will not be
reported for the following techniques of intracorporeal neobladder

reconstruction.

1.5.2.2.3 HAUTMANN (W-SHAPE) TECHNIQUE

Hautmann techniquel*® for open radical cystectomy starts with the isolation of
a 60-cm tract of ileum at 20-25 cm from the ileocaecal valve. After restoring
bowel continuity, the tract of ileum is subdivided into four branches in order to
shape a W letter. The two external branches should measure approximately 5
cm more than the internal branches; these parts will later be used to form two
chimneys. A suture is positioned at the passage between the first and the
second branch in order to mark the part of the ileum that will be anastomosed
with the urethra. Detubularisation on the antimesenteric side of the ileal tract is
then performed, except for the two chimneys. After that, the posterior wall of

the neobladder is closed with three sutures that connect the internal edges of
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the detubularised intestine. Next, the lower third of the external edges of the
detubularised intestine is sutured forming the caudal part of the anterior wall of
the neobladder. Afterwards, three anastomoses are performed: the previously
marked point of the ileum is anastomosed to the urethra, and each ureter is
anastomosed to its respective chimney using Wallace technique. Finally, the

neobladder configuration is completed with a T-shaped suture of the anterior
wall.

Figure 8. Hautmann technique.[*¢l

This technique has then been slightly modified in order to adapt it to

intracorporeal reconstruction during robot-assisted surgery.°8l

A study by Hautmann et al.l® analyzed the functional outcomes of 259 male
patients from a single centre, reporting a day-time continence of 90% and a

night-time continence of 82%. However, another study by Martini et al.l>’]
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analyzed the functional outcomes of male patients after intracorporeal robot-
assisted Hautmann orthotopic neobladder and reported a day-time continence

of 52% and a night-time continence of 24%.

1.5.2.2.4 Y-SHAPED NEOBLADDER

Initially, the Y-shaped neobladder®® was designed for open radical cystectomy
with the aim of shortening the duration of the operation and of preventing
ileoureteral strictures. The reconstructive part starts with the isolation of a 40-
cm tract of ileum, at a minimum distance of 15-20 cm from the ileocaecal valve,
and with the re-establishment of intestinal continuity. Then, the isolated tract of
ileum is shaped as a Y letter, forming the limbs of the letter with 6 cm of ileum
for each side, and the central part with two ileal segments of 14 cm each. After
that, the lowest point of the Y shape is opened in order to insert a non-
absorbable mechanical stapler that is used to detubularise and match the
central segments. Next, the same opening is connected to the urethral stump,
creating the ileourethral anastomosis. Afterwards, each limb is anastomosed
to its respective ureter and sutured to the psoas muscles in order to fix it.
Instead of suturing mechanically the neobladder, it is also possible to
detubularise the two ileal segments on the antimesenteric border, to suture the
medial edges thus creating the posterior wall, and then to fold the lateral edges

and suture them so as to create the anterior wall.[%]
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catheter urethral stump

urethral stump

Figure 9. Y-shaped neobladder.[6%

In relation to urinary continence, defining it as the use of 0 or 1 pads during the
day and 0 or 1 pads during the night, approximately 80-85% of the patients
reached day-time continence at 6 and 12 months after surgery, and
approximately 75-80% of the patients reached night-time continence at 6 and
12 months after surgery. No statistically significant difference in urinary

continence between male and female patients was reported.

A modified technique for the Y-shaped neobladder has been developed for

robotic surgery, the results of which in terms of urinary continence are



34

satisfactory: Mao et al.f!l report a day-time continence at 12 months of
approximately 90%, and a night-time continence at 12 months of approximately
80%; Anceschi et al.[®? report a day-time continence at 12 months of 79%, and

a night-time continence at 12 months of 66%.

1.5.2.2.5 FLORENCE ROBOTIC INTRACORPOREAL NEOBLADDER

Florence Robotic Intracorporeal Neobladder (FIoRIN)®3 was designed in 2017
specifically for robotic surgery. Its construction starts with the isolation and
section of a 50-cm tract of ileum at 20 cm proximally to the ileocaecal valve, re-
establishing then the intestinal continuity. After that, the intestinal tract is
shaped as an asymmetrical U letter, with the ileourethral anastomosis
separating a 30-cm segment at the distal side and a 20-cm segment at the
proximal side. Then, detubularisation on the antimesenteric side of the U is
performed and the posterior wall of the neobladder is sutured, shaping it as an
L letter orientated towards the right side of the patient. Next, the lowest part of
the posterior wall is folded in order to create the neobladder neck with a 2-5 cm
suture starting from the median point of the anterior wall of ileourethral
anastomosis. Afterwards, the proximal side of the posterior wall of the
neobladder is folded too, matching the end of the neobladder neck with a point
at approximately 5 cm right to the centre of the proximal edge. The following

step is the orthotopic implantation of the two ureters on each side of the anterior
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Figure 10. FloRIN neobladder.[63
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wall of the neobladder. Finally, a V-shaped suture is performed in order to

complete the closure of the anterior wall of the neobladder.

Functional outcomes have been evaluated at 6 months after surgery in a single
centre study by Minervini et al.lb4: they reported that 75.4% of the patients
achieved day-time continence, while 65.2% of the patients achieved night-time
continence. Another study by Anceschi et al.l%? reported a day-time continence

rate at 12 months of 80% and a night-time continence rate of 70%.

1.5.3 COMPLICATIONS AND MORTALITY

Radical cystectomy is a major surgical intervention, for it cannot be considered
free of complications. Early complications are defined as events occurring less
than 30 days after the surgery, while late complications regard events taking

place between 30 and 90 days after the surgery.

In a study by Yu et al.l® Robot-Assisted Radical Cystectomy (RARC) was
compared to Open Radical Cystectomy (ORC). They found that inpatient
mortality was 0% for RARC and 2.5% for ORC, which was consistent with other
data about ORC that estimated that its mortality rates ranged between 0.3%
and 3.9%. Moreover, the complication rate was lower for RARC, and so were
the use of parenteral nutrition after surgery and the blood loss. There were no
differences in length of stay and completeness of lymphadenectomy. On the
contrary, the negative aspects are that RARC’s cost is significantly higher than

ORC'’s one and that the operative time is higher.

In 2015, Novara et al.® conducted a systematic literature review which
analyzed perioperative outcomes and complications of RARC. Weighted mean
operative time was 340 minutes for RARC with intracorporeal conduit and 420
minutes for RARC with intracorporeal neobladder. Overall mean blood loss was
270 ml for RARC with intracorporeal conduit and 480 ml for RARC with
intracorporeal neobladder; respectively, the transfusion rate was 14.7% and

7%. They found that surgical experience was able to improve the results in
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terms of reduction in overall diversion time, operative time, in-hospital stay and

late complication rates.

After RARC with intracorporeal conduit diversion, the complication rates were
67% before the 30" postoperative day, 22% between the 30" and the 90t
postoperative day, and 59% at the 90" postoperative day. Reoperation rates
were 39% before the 30" postoperative day, 19% between the 30" and the 90"
postoperative day, and 25% at the 90™" postoperative day. Reported mortality

rate was 1.7% within the 90" postoperative day.

After RARC with intracorporeal continent diversion, the complication rates were
45.7% before the 30" postoperative day, and 30% between the 30" and the
90" postoperative day. Reoperation rates were 17% before the 30"
postoperative day, 16% between the 30" and the 90 postoperative day, and

33% at the 90" postoperative day. Reported mortality rate was 1% before the
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30" postoperative day, 1.7% between the 30" and the 90" postoperative day,
and 2.7% at the 90" postoperative day.

According to the Pasadena Consensus Panel®*4], the length of stay after RARC
with intracorporeal urinary derivation ranged between 4 and 10 days, and the

readmission rate ranged between 17% and 60%.

Considering the types of complications, Shabsigh et al.l¥"1 found that, after

radical cystectomy, the patients suffered from:

- Gastrointestinal complications (29%): ileus, small bowel obstruction,
constipation, C. difficile colitis, gastrointestinal bleeding, anastomotic bowel
leak, diarrhoea, emesis;

- Infectious complications (25%): urinary tract infections, fever of
unknown origin, sepsis, abscess, pyelonephritis, urosepsis, gastroenteritis,
cholecystitis, diverticulitis;

- Wound complications (15%): infection, dehiscence, seroma;

- Genitourinary complications (11%): ureteral obstruction, renal failure,
urinary leak, urinary retention, parastomal hernia, haematuria, stomal
ischaemia;

- Cardiac complications (11%): arrhythmia, myocardial infarction,
hypertension, hypotension, congestive heart failure, angina;

- Pulmonary complications (9%): pneumonia, respiratory distress, pleural
effusion, atelectasis, pneumothorax;

- Bleeding (9%): anaemia requiring transfusion, wound haematoma,
postoperative bleed other than Gl;

- Thromboembolic complications (8%): deep venous thrombosis,
pulmonary embolism, superficial phlebitis;

- Neurological complications (5%): delirium/agitation, peripheral
neuropathy, TIA, loss of consciousness, vertigo, seizures;

- Miscellaneous (3%): lymphocele, dehydration, psychological illness,
decubitus ulcer, acidosis, others;
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- Surgical (1%): vascular injury, bowel injury, incisional hernia, retained

foreign body.

To predict the occurrence of postoperative morbidity after ORC, gender, an ASA
score higher than 2 and the type of urinary diversion can be considered
significant!®”l, whereas age, ASA score, Charlson Comorbidity Index, blood
transfusion and BMI can be evaluated as predictors of postoperative

complications after RARC.[¢]

In terms of oncological outcome, the RAZOR trial®® compared the results of
RARC and ORC at 2 years after the surgery. There was no statistically
significant difference in progression-free survival across all cancer stages in
the two groups; disease progression was defined as any documented
recurrence, or death from any cause. Moreover, the rate of recurrence was
similar between the two groups, and there was no evidence of metastases at
the port sites. Consequently, the hypothesis that the use of ports, the
pneumoperitoneum and the loss of tactile feedback could increase cancer
peritoneal seeding was proven false. In conclusion, RARC was demonstrated
to be non-inferior to ORC in terms of progression-free survival and not to

increase the risk of positivity of margins or peritoneal carcinomatosis.

Moreover, a significant difference in terms of blood loss, transfusion rate and
median length of hospital stay was found, with RARC showing lower rates,
while the median operative time was still significantly longer for RARC than for
ORC, even though only RARC with extracorporeal urinary diversions were

included in this study.

A 3-year follow-up of the patients who participated in the RAZOR trial was
madel® confirming the data about progression-free survival and cancer
recurrence. The progression-free survival at 3 years was 68.4% in patients who
underwent RARC and 65.4% in patients who underwent ORC, and the overall
recurrence was respectively 26% and 26.3%. In addition, patients who were
aged more than 70 years old, who experienced high-grade complications and
who had a poor performance status, a high grade tumour and positive surgical
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margins were identified as potential predictors of 36-month progression-free

survival and overall survival.

1.6 PERIOPERATIVE SYSTEMIC THERAPY
1.6.1 CHEMOTHERAPY

Chemotherapy is a systemic treatment that aims to stop the growth of cancer
cells in the whole body. For bladder cancer, it can be used as a single therapy
in patients with a locally advanced (T4b, N2, N3) or metastatic (M1) disease or

as a combined therapy along with radical cystectomy.

In 2023, von der Maase et al.[’% compared in a large, randomized, multi-centre
study the two most-used chemotherapy schemes: gemcitabine plus cisplatin
(GC) and methotrexate, vinblastine, doxorubicin, and cisplatin (MVAC) as a
single therapy. They found that overall survival, time to progressive disease,
time to treatment failure and overall tumour response rates were similar for
both schemes. However, gemcitabine plus cisplatin showed a lower toxicity,
better tolerability and safety, and lower rates of high-grade adverse events,
such as neutropenic sepsis or severe mucositis. Moreover, the patients who
were treated with GC were able to recover weight, felt less fatigue and had a
better performance status during the treatment. In conclusion, GC was
demonstrated to be an effective treatment for bladder cancer and to be a safer

alternative to MVAC, thus becoming the standard of care for bladder cancer.

According to Galsky criterial’!l, a patient is considered eligible for cisplatin
when they have an ECOG PS of 0 or 1, a normal renal function (creatinine
clearance>60 ml/min), a NYHA (New York Heart Association) heart failure class
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of I or Il, no or mild hearing loss (grade 0 or 1) and no or mild peripheral

neuropathy (grade 0 or 1).

1.6.1.1 NEOADJUVANT CHEMOTHERAPY

The chemotherapy regimen is considered neoadjuvant when it is administered
prior to the surgery. It aims to eliminate the micrometastases, which are
estimated to be present in 25% of the patients at the moment of the diagnosis

of bladder cancer.

Yin et al.l’”? demonstrated that the use of platinum-based neoadjuvant
chemotherapy followed by radical cystectomy can improve the survival rates of
8% at 5 years, so the number needed to treat is 12.5. They suggested that
neoadjuvant chemotherapy should become the standard of care for bladder

cancer.

The advantage of neoadjuvant chemotherapy is that the patient has higher
possibilities to tolerate a systemic treatment before the surgery. However, it
causes a delay in receiving the surgical treatment, which can result in a poorer
outcome in some patients. For example, the ones whose disease started as a
NMIBC and then progressed to MIBC (secondary MIBC) had lower response
rates to chemotherapy and worse overall cancer-specific outcomes following

cisplatin-based neoadjuvant chemotherapy in a study by Pietzak et al.["3!

Nevertheless, Arora et al.l’4l compared patients who underwent radical
cystectomy alone (RC only) and patients who underwent neoadjuvant
chemotherapy and radical cystectomy (NAC + RC) and found that the rate of
complications after the surgery is not influenced by the use of neoadjuvant
chemotherapy. In particular, they analyzed the length of hospital stay, the rate
of complications at 30 and at 90 days after surgery and the rates of surgical re-
intervention and re-hospitalization and did not come across any significant
difference. They also observed that the patients in the NAC + RC group

underwent RARC with a neobladder reconstruction more frequently than the
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others. They underlined that, even if the use of NAC increased from 11% to

48% during 11 years, it should be implemented in a higher number of patients.

1.6.1.2 ADJUVANT CHEMOTHERAPY

After the surgery, an adjuvant chemotherapy should be programmed for the
patients who had a pathological staging of pT3 or pT4 or a nodal positivity

(pN+), if they can still tolerate it in spite of postoperative morbidity.

A systematic review and meta-analysis by Burdett et al.[’*] demonstrated that
the use of adjuvant chemotherapy can result in a clear advantage for the
patients. At 5 years, the absolute improvements in overall, recurrence-free and
metastasis-free survival were estimated at 6%, at 11% and at 8% respectively.
Furthermore, an observational study by Galsky et al.l’®l compared adjuvant
chemotherapy and observation after radical cystectomy in patients with a pT3,
pT4 or pN+ disease, concluding that there is a consistent association between

adjuvant chemotherapy and improved overall survival.

In addition, Sternberg et al.l’’l analyzed the outcomes of different timings of
adjuvant chemotherapy in a randomized trial, comparing two groups of patients
with a pT3-pT4, pN+ pathological diagnosis after radical cystectomy. The first
group of patients received an immediate treatment with 4 cycles of GC or high-
dose MVAC; the second one received 6 cycles of deferred chemotherapy at

relapse. This trial evidenced that, at 5 years, overall survival was similar in the
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two groups, while progression-free survival was significantly longer for patients

in group 1.

1.6.2 IMMUNOTHERAPY

Immunotherapy is a type of cancer treatment that aims to activate the immune

system against cancer cells.

For the discovery of the therapeutical use of immune checkpoint inhibitors,
James P. Allison and Tasuku Honjo were awarded the Nobel Prize in
Physiology and Medicine in 2018. T-cell activation can be blocked by regulatory
mechanisms, which are necessary in a physiological state. However, cancer
cells can take advantage of these mechanisms in order to block the immune
system. The basic function of immune checkpoint inhibitors is to surpass the
block of T-cell, thus making it possible for the immune system to activate

against cancer cells.l8l

Different immune checkpoint inhibitors acting on the PD-1/PD-L1 regulatory
system have been approved for the treatment of urothelial carcinoma, e.g.
atezolizumab, avelumab, durvalumab, nivolumab, pembrolizumab. PD-1 is a
molecule which is expressed on activated T lymphocytes; its interaction with
PD-L1, a molecule that can be expressed by cancer cells, reduces T-cell
activation. Consequently, the use of a monoclonal antibody which blocks either
PD-1 or PD-L1 can result in an increase in the function of T cells, hence it can

make them able to induce tumour rejection.[®l

1.6.2.1 PEMBROLIZUMAB
Pembrolizumab is an anti-PD-1 humanized monoclonal antibody.

Bellmunt et al.[”®] studied the possible use of pembrolizumab as a second-line
therapy in patients who were progressing after platinum-based chemotherapy.
They compared a group of patients treated with pembrolizumab as a single
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therapy, without considering if their tumour expressed PD-L1 or not, and a
group of patients treated with chemotherapy (paclitaxel, docetaxel or
vinflunine). They concluded that the first group had a significantly longer overall
survival (by approximately 3 months), a similar progression-free survival and

fewer adverse events related to treatment.

Powles et al.% investigated a possible use of pembrolizumab as a first-line
therapy, alone or combined with GC chemotherapy, comparing it with the use
of GC chemotherapy alone. Their randomized trial on 1,010 patients with
advanced urothelial carcinoma found that, as a first line, either pembrolizumab
alone or combined with chemotherapy, showed no significant difference from
the use of chemotherapy alone in terms of progression-free survival and
median overall survival. The most common adverse effect caused by
chemotherapy was anaemia, while pembrolizumab caused diarrhoea, fatigue

and hyponatremia.

There is still no evidence for the use of pembrolizumab as a neoadjuvant

therapy in combination with surgery.

1.6.2.2 AVELUMAB
Avelumab is an anti PD-L1 humanized monoclonal antibody.

Its use as a maintenance therapy after platinum-based chemotherapy was
studied by Grivas et al. in the JAVELIN Bladder 100 Phase 3 Trial®'l. After the
completion of first-line chemotherapy and no evidence of progression, the
patients were randomized to avelumab maintenance therapy plus best
supportive care or best supportive care alone. They found that the maintenance
therapy with avelumab was advantageous in terms of median overall survival

and progression-free survival for cisplatin-eligible and cisplatin-ineligible
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patients after chemotherapy, regardless of PD-L1 positivity of the tumour, thus

encouraging its use as a standard of care.

1.6.2.3 ENFORTUMAB VEDOTIN

Enfortumab vedotin (EV) is an antibody-drug conjugate. The antibody is totally
human and its molecular target is nectin-4, a transmembrane receptor which is
involved in cancer cell migration, adhesion, and proliferation and is expressed
in urothelial cancer cells.?2l The antibody is conjugated to monomethyl
auristatin  E (MMAE), a synthetic antimitotic agent that blocks the

polymerization of tubulin, thus blocking the cell cycle and causing apoptosis. [l
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Figure 11. Functioning of an antibody-drug conjugate (ADC).[62

Powles et al. in the EV-302/KEYNOTE-A39 trial® compared the use of
enfortumab vedotin plus pembrolizumab (EV+P) and platinum-based
chemotherapy as a first line in patients with locally advanced or metastatic
urothelial carcinoma. At a median follow-up of 29.1 months, there was a
significant advantage in the EV+P group in terms of median progression-free
survival and overall survival in spite of the patients’ platinum eligibility, with a

stratified hazard risk of 0.48. The duration of response was of approximately
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24 months; some patients obtained a complete clinical remission, and the

probability of maintaining it at 2 years was 74.3%.

Consequent to this trial, EV+P should be offered as first-line treatment in
patients with locally advanced or metastatic urothelial carcinoma, also
considering that it can be administered to all the patients, without the
restrictions of platinum eligibility. However, at the moment it has not been
approved by AIFA, hence the standard care in Italy'’! is the use of cisplatin
plus gemcitabine in cisplatin-eligible patients as a neoadjuvant, adjuvant or first
line systemic treatment, and the use of avelumab as maintenance therapy for
12 months. In cisplatin-ineligible patients, carboplatin plus gemcitabine is the
first choice; platinum-ineligible patients can be treated with checkpoint
inhibitors. The use of EV+P is limited to the patients who are enrolled in a

clinical trial or for compassionate use.
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2. OBJECTIVE

This study aims to explore perioperative, oncological and functional outcomes
of 100 patients (83 men and 17 women) who underwent a Robot-Assisted
Radical Cystectomy with Ves.Pa. Neobladder reconstruction in the Urology
Clinic of the University of Padua between 2021 and 2025.

The data analysis intends to investigate: perioperative complications,
postoperative complications and late complications; oncological outcomes
after the surgery and at follow-up; functional outcomes in terms of urinary

continence at follow-up.
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3. MATERIALS AND METHODS

3.1 DESIGN, SETTING AND PARTICIPANTS

From April 2021 to December 2025, 100 patients underwent RARC with Totally
Intracorporeal Neobladder reconstruction using the Ves.Pa. technique. Over
170 variables per case were collected in a prospective study. All patients were
staged with contrast-enhanced CT imaging of the thorax and abdomen, and all

staging was performed within 2 months before surgery.

Included patients had either non-metastatic MIBC, or NMIBC in the setting of
BCG-unresponsive, BCG-refractory, BCG-relapsing or BCG-exposed disease.
Also, high-grade tumours that could not be managed with endoscopic

resections were considered potential candidates for a Ves.Pa. neobladder.

Patients older than 75 years of age, those presenting a locally advanced or
metastatic disease, and those with urethral involvement were excluded from

the study.

The ERAS (Early Recovery After Surgery) protocol was applied to all the
patients with early mobilization and early postoperative feeding with liquid or

solid diets.

3.2 SURGICAL PROCEDURE

All the procedures were performed in the Urology Clinic of the University
Hospital of Padua by experienced surgeons, using a da Vinci X or Xi system.
RARC and lymphadenectomy were performed respecting all the surgical
indications given by the Pasadena Consensus meeting® and the Ves.Pa.
technique was performed according to the Stage 2a IDEAL Report

indications.[39

The surgical technique to create the Ves.Pa. neobladder® starts with the

detection of a part of the ileum that can easily reach the urethral stump, at a
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minimum distance of 20 cm from the ileocaecal valve; this part is pulled close

to the urethral stump and sutured, creating a low tension anastomosis.

The second step is to identify a 10-cm segment distal to the anastomosis and
a 30-cm segment proximal to the anastomosis using two 10-cm haemostatic
strips, which are positioned proximally and distally to the urethro-ileal
anastomosis, and one 20-cm haemostatic strip, which indicates the most
proximal 20-cm segment; in addition, the 20-cm point is marked with a stay
suture. Then, the entire 40-cm ileal loop is resected, and a latero-lateral ileal

anastomosis is performed in order to restore bowel continuity.

The third step is to detubularise the 40-cm isolated ileal loop along the
antimesenteric border; then, shape the neobladder with two successive
foldings. In the first folding, the medial margins at the 40-cm and 20-cm marks
are aligned and two sutures are performed, starting from the 20-cm mark and
running distally towards the 10-cm mark and proximally towards the 30-cm
mark. The second folding reproduces the steps of the first one, this time

aligning the medial margins at the 30-cm and 0-cm points and performing two

Figure 12. Surgical technique to create Ves.Pa. neobladder.[°!



51

sutures, starting from the middle of the suture line and running towards the 0-

cm mark cranially, and towards the 10-cm mark caudally.

At this point, the ureters are reimplanted on their respective sides of the

neobladder with two ureteral-neobladder anastomoses.

Finally, the neobladder is folded again, matching its lateral margins, and it is
closed with two sutures starting in the median line and running towards the

ureter reimplantation.

3.3 DATA COLLECTION

Data about the perioperative course were recorded through the consultation of
the digital medical case files of the patients.

Preoperative data included:

- demographics: age, gender;

- preadmission medical history: BMI, performance status (ECOG PS),
comorbidities (CCI), smoking status, prior abdominal surgery;

- bladder cancer history: preoperative clinical staging, neoadjuvant
chemotherapy.

Perioperative data included:

- blood tests before and after the surgery;

- ASA score;

- operative time;

- intraoperative complications;

- estimated blood loss;

— perioperative transfusion rate;

- postoperative course: mobilization, postoperative feeding, recovery of
normal bowel function, complications, length of stay;

— early postoperative complications;

- complications after discharge within the 90" day after the surgery.
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Postoperative  complications were evaluated with  Clavien-Dindo

Classification.[8%!

TABLE 1. Classification of Surgical Complications

Grade Definition

Grade | Any deviation from the normal postoperative course without the need for pharmacological treatment or
surgical, endoscopic, and radiological interventions
Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics, electrolytes, and
physiotherapy. This grade also includes wound infections opened at the bedside

Grade I Requiring pharmacological treatment with drugs other than such allowed for grade I complications
Blood transfusions and total parenteral nutrition are also included
Grade III Requiring surgical, endoscopic or radiological intervention
Grade Illa Intervention not under general anesthesia
Grade 111b Intervention under general anesthesia
Grade IV Life-threatening complication (including CNS complications)* requiring 1C/ICU management
Grade IVa Single organ dysfunction (including dialysis)
Grade I'Vb Multiorgan dysfunction
Grade V Death of a patient
Suffix “d” If the patient suffers from a complication at the time of discharge (see examples in Table 2), the suffix “d”

(for “disability”) is added to the respective grade of complication. This label indicates the need for a
follow-up to fully evaluate the complication.

*Brain hemorrhage, ischemic stroke, subarrachnoidal bleeding, but excluding transient ischemic attacks.
CNS, central nervous system; IC, intermediate care; ICU, intensive care unit.

Figure 13. Clavien-Dindo classification.!8!

Data from the pathological report (pT, pN, histological type, lymphatic, vascular
and perineural invasion, surgical margins and, in male patients, concomitant

prostate cancer) were also analyzed.

The functional outcomes were evaluated during the follow-up with the
administration of validated questionnaires in their recognized Italian translation:
to evaluate urinary symptoms and their consequences on the quality of life of
the patients, the International Prostate Symptom Score (IPSS)®% was used; to
evaluate urinary continence, the International Consultation on Incontinence

Questionnaire — Urinary Incontinence Short Form (ICIQ-UI SF)®Iwas used.

3.4 STATISTICAL ANALYSIS

Continuous variables are reported as the median and interquartile range (IQR).
Categorical variables are reported as the frequency and percentage.
Univariable logistic regression was used to evaluate the existence of predictors

of complications after the surgery. Recurrence-free survival was analyzed with
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a Kaplan-Meier estimator. All statistical analyses were performed with SPSS
for Macintosh v.30 (IBM Corp., Armonk, NY, USA).
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4. RESULTS

4.1 PATIENTS’ CHARACTERISTICS

The following table summarizes the main preoperative and anamnestic

features of the patients who participated in the study.

Variables

Median age at surgery (IQR) 64 (56 — 67)
Male gender, n (%) 83 (83%)
Median BMI (kg/m?) (IQR) 25.5(24.2-27.7)
AA-CCI, median (IQR) 2(2-3)
Previous abdominal surgery, n (%) 41 (41%)
ASA class Il or lll, n (%) 93 (93%)
Clinical T stage, n (%)

- Tis 6 (6%)
-Ta 11 (11%)
- Tx 4 (4%)
-T1 8 (8%)
-T2 68 (68%)
->T2 1 (1%)
Clinical N+ stage, n (%) 8 (8%)
HG urothelial cancer, n (%) 94 (94%)
Neoadjuvant chemotherapy 49 (49%)

Table |V. Patients’ characteristics. IQR=Interquartile Range; n=absolute number; BMI=Body Mass Index;
AA-CCI=Age Adjusted Charlson Comorbidity Index; ASA=American Society of Anesthesiology; HG=High
Grade.

The total number of patients was 100, of which 83 (83%) were males and 17

(17%) were females. The median age at surgery was 64 [IQR 56 — 67].

The median BMI was 25.5 [IQR 24.2 — 27.7]. When the BMI ranges between
18.5 and 24.9, it is considered normal; when it ranges between 25.0 and 29.9,

it indicates an overweight status.
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The median age-adjusted Charlson Comorbidity Index was 2 [IQR 2 — 3]. 41
patients (41%) had undergone previous abdominal surgery.

93 patients (93%) were classified with an ASA score Il or Ill.

The preoperative clinical T stage was Tis for 6 patients (6%), Ta for 11 patients
(11%), Tx for 4 patients (4%), T1 for 8 patients (8%), T2 for 68 patients (68%),
and higher than T2 for 1 patient (1%).

1%

ETis uTa BTx #T1 mT2 m>T2

Table V. Pie chart showing the preoperative clinical T stage distribution.

The preoperative clinical N stage showed the positivity of at least one lymph

node in 8 patients (8%).

The great majority of patients (94 patients, 94%) were diagnosed with a high-

grade urothelial cancer.

49 patients (49%) underwent neoadjuvant chemotherapy.
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4.2 INTRAOPERATIVE DATA

The following table reports the data regarding the surgical operation of Robot-

Assisted Radical Cystectomy with Totally Intracorporeal Ves.Pa. Neobladder.

Variables

Operative time (min), median (IQR) 400 (333 — 475)
Blood loss (ml), median (IQR) 400 (200 - 600)
Intraoperative blood transfusions, n (%) 11 (11%)
Intraoperative complications, n (%) 2 (2%)
Intensive care unit admission, n (%) 30 (30%)

Table VI. Intraoperative data.

The median operative time was 400 minutes [IQR 333 — 475], with a median
blood loss of 400 ml [IQR 200 — 600].

11 patients (11%) required intraoperative blood transfusions, 2 patients (2%)
experienced intraoperative complications, and 30 patients (30%) were

admitted to the intensive care unit after the surgery.

4.3 PERIOPERATIVE DATA

The following table shows data about the postoperative course.

Variables

Nasogastric tube removal (POD), median (IQR) 0 (
Mobilization (POD), median (IQR) 1 (
Passage of flatus (POD), median (IQR) 2(
Passage of stool (POD), median (IQR) 4 (3-5)
2 (
3 (

Liquid diet (POD), median (IQR)
Regular diet (POD), median (IQR)

Median length of stay, days (IQR) 8 (7 —14)
Table VII. Perioperative data. POD=Post-Operative Day.
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The nasogastric tube was removed on the same day of the surgery (POD 0)
for all the patients.

The patients received early mobilization after the surgery: the median

postoperative day for mobilization was day 1 [IQR 1 — 2].

The intestinal passage of flatus occurred on POD 2 [IQR 2 - 3], and the
passage of stool on POD 4 [IQR 3 - 5].

The patients started feeding with a liquid diet on POD 2 [IQR 1 — 3], and with a
regular diet on day 3 [IQR 2 —4].

The median length of stay was 8 days [IQR 7 — 14].

4.4 EARLY AND LATE POSTOPERATIVE COMPLICATIONS

In this paragraph, the results about postoperative complications, evaluated with

the Clavien-Dindo Classification, will be presented.

The complications that occurred in the first 30 days after the surgery are

defined as early postoperative complications.
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As shown in the bar chart below, 45% of the patients did not suffer from any
complication; 18% of the patients experienced grade 1 complications; 31% of
the patients had grade 2 complications; 6% of the patients experienced grade
3 complications. No one suffered from grade 4 complications and no one died

(grade 5 complication) in the first 30 postoperative days.

Early postoperative complications

50%

45%
45%
40%
0,

35% 3%

30%

25%

20% 18%

15%

[s)

10% 6%
]
0%

grade 0 grade 1 grade 2 grade 3

Table VIII. Bar chart showing the distribution of early postoperative complications in Clavien-Dindo
grades.

Grade 3 early postoperative complications were the following:

- Uretero-vagina fistula (1%):
- Urinary leakage requiring nephrostomy tube placement (4%);
- Uretero-ileal anastomosis stricture requiring nephrostomy (2%);

- Lymphocele requiring percutaneous drainage (2%).
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The complications that occurred in the first 90 days after the surgery are

defined as late postoperative complications.

As shown in the bar chart below, 45% of the patients did not suffer from any
complication; 15% of the patients experienced grade 1 complications; 32% of
the patients had grade 2 complications; 7% of the patients experienced grade
3 complications. No one suffered from grade 4 complications and no one died

(grade 5 complication) in the first 90 post-operative days.

Late postoperative complications
50%
45%
45%

40%

35% 32%

30%

25%

20%

15%

15%

10% 7%
50/0 .
0%

grade 0 grade 1 grade 2 grade 3

Table IX. Bar chart showing the distribution of late postoperative complications in Clavien-Dindo
grades.

4.5 LATE COMPLICATIONS

Late complications are defined as complications that occurred more than 90

days after the surgery.

After RARC with the Ves.Pa. Neobladder, 5% of the patients developed an
incisional hernia and 7% of the patients experienced complications related to

the uretero-ileal anastomosis.
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4.6 PREDICTORS OF COMPLICATIONS

Univariable logistic regression was used to investigate the existence of factors

that could predict the development of complications after the surgery.

Variables All 0-90 days complications High-grade 0-90 days complications
OR | 95%ICdiOR | Pvalue | OR 95% IC di OR P value

Age 0.94 0.89-1.0 0.07 0.93 0.85-0.99 0.04*

BMI 0.99 0.89-1.1 0.93 0.97 0.82-1.1 0.69

ccl 0.89 0.63-1.2 0.5 0.7 043-1.2 0.22

Smoking

Former Ref - Ref -

Yes 0.73 02-1.8 0.33 1.0 0.2-4.6 0.4

No 0.58 0.26 — 2.1 0.55 1.9 0.42-8.3 0.97

NAC 1.1 0.46 -2.7 0.83 22 0.64 -9 0.22

Table X. Univariate logistic regression for all types of complications and high-grade complications.

In particular, age, BMI, Charlson Comorbidity Index, active smoking and
neoadjuvant chemotherapy were evaluated as possible predictors of all types
of complications and high-grade complications. The association between age
and high-grade complications was the only one that resulted to be statistically
significant (p<0.05), hence age was identified as a possible predictor of high-
grade complications. It was not possible to demonstrate a correlation between

the other variables and the occurrence of complications after surgery.

4.7 PATHOLOGICAL DATA

The following table summarizes the data from the pathological reports on the

surgical specimen.

Variables

Histological subtype, n (%)
- Urothelial 91 (91%)
- Squamous 1(1%)
- Micropapillary variant 3 (3%)
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- Plasmocytoid variant 1 (1%)
- Mesenchymal 1 (1%)
pT stage, n (%)

-pTO 32 (32%)
- pTis 15 (15%)
- pTa 1 (1%)
-pT1 12 (12%)
-pT2 25 (25%)
-pT3 13 (13%)
-pT4 1(1%)
Median number of removed nodes (IQR) 15 (11 -21)
pN+ stage, n (%) 12 (12%)
Median number of positive nodes (IQR) 2(1-2)

Table XI. Pathological data.

First of all, analyzing the histological subtype of the tumour, it was found that
the great majority of patients (91 patients, 91%) were diagnosed with an
urothelial subtype, 1 patient (1%) was diagnosed with a squamous subtype, 3

patients (3%) presented a micropapillary variant, 1 patient (1%) presented a

Histological subtypes
100% 91%
90%
80%
70%
60%
50%
40%
30%
20%

10%
° 1% 3% 1% 1%
| |

0%
Urothelial Squamous Micropapillary Plasmocytoid Mesenchymal

Table XII. Bar chart showing the distribution of the histological subtypes.
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plasmocytoid variant, and 1 patient (1%) was diagnosed with a mesenchymal

histological subtype.

About the pathological T stage, 32 patients (32%) were classified as a pTO
stage, 15 patients (15%) as a pTis, 1 patient (1%) as a pTa, 12 patients (12%)
as apT1, 25 patients (25%) as a pT2, 13 patients (13%) as a pT3 and 1 patient
(1%) as a pT4.

pT stage
35%
° 32%
30%
25%
25%
20%
15%
15% 12% 13%

10%
5%

1% 1%

0% [ [

pTO pTis pTa pT1 pT2 pT3 pT4

Table XlII. Bar chart showing the distribution of the pathological T stages.
The median number of removed nodes was 15 [IQR 11 — 21]. 12 patients (12%)
were diagnosed with a positive pathological N stage; the median number of

positive nodes was 2 [IQR 1 — 2].



64

The following bar chart illustrates some additional pathological findings
regarding the presence of a concomitant CIS (carcinoma in situ),
lymphovascular invasion (LVI), positive surgical margins (PSM), and a
concomitant prostate cancer (PCA).
30%

27%

25% 23%

20%

15%
12%

10%

5%

0%
0%
Concomitant CIS LVI PSM Concomitant PCA

Table XIV. Bar chart showing the distribution of some additional pathological findings.

23% of the patients received a pathological diagnosis of a concomitant CIS. In
12% of the patients, at the moment of the surgery, the tumour had already
invaded the lymphatic and vascular vessels. No one had a positive surgical
margin (0%). 27% of the patients were accidentally diagnosed with concomitant

prostate cancer.
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4.8 ONCOLOGICAL OUTCOMES

The oncological outcomes were evaluated with a follow-up at a median

distance of 11 months [IQR 7 — 23] from the surgery.

Tumour recurrence
3%

2% 2%
2%

2%

1%

1%

1%

0%
Cystectomy bed recurrence LN recurrence Bone recurrence

Table XV. Bar chart showing the localization of tumour recurrence.
14% of the patients received adjuvant therapies.
As it is shown in the table above, 2% of the patients had a recurrence of the

tumour on the cystectomy bed, 1% had nodal recurrence, and 2% had bone

recurrence.
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It was estimated with a Kaplan-Meier curve that recurrence-free survival was

90% at a 12-month follow-up, and 84% at a 36-month follow-up.

1.0
90%
84%

0.8

0.6

0.4

Recurrence-free survival estimates

0.2

0.0

Follow-up (mo)

Table XVI. Kaplan-Meier estimator showing recurrence-free survival.

4.9 FUNCTIONAL OUTCOMES

At a median follow-up of 11 months [IQR 7 — 23], the IPSS and ICI-Q Ul
questionnaires were administered to the patients in order to assess in an
objective and recognized way their urinary symptoms and their urinary

continence.
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4.9.1 IPSS

The following pie chart reports the IPSS total scores achieved by the patients
at the follow-up after RARC with the Ves.Pa. Neobladder.

IPSS total score

53%

= Score 0-7 Score 8-19 = Score >19

Table XVII. Pie chart showing the distribution of the patients' IPSS total score.

The three score groups indicate the severity of urinary symptoms:

- Score 0-7: mild urinary symptoms;
- Score 8-19: moderate urinary symptoms;

- Score >19: severe urinary symptoms.

Given that, the majority of the patients (53%) showed a moderate urinary
symptomatology, 34% of the patients a mild one, and 13% of the patients a

severe one.
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The following bar chart shows the results of the IPSS score about quality of life
(QolL).

IPSS QoL

35% 0
0 309, 33%

30%

25% 0
23% 200,

20%
15%

10%
5%
5% 0
o 20, I 3%
o, []
0, Delighted 1, Pleased 2, Mostly 3, Mixed 4, Mostly 5, Unhappy 6, Terrible
Satisfied Dissatisfied

Table XVIII. Bar chart showing the distribution of the IPSS QoL score results.

The patients’ feelings about the impact of their urinary symptoms on their
quality of life were the following: 2% of the patients felt delighted; 23% of the
patients felt pleased; 22% of the patients felt mostly satisfied; 32% of the
patients had mixed feelings; 33% of the patients felt mostly dissatisfied; 5% of

the patients felt unhappy; 3% of the patients felt terrible.
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4.9.2 ICIQ-UI SF

The following bar chart resumes the distribution of the patients’ ICIQ-UI total

score at follow-up.

ICIQ-UI total score

45% 42%

40%

35%

30%

25%

° 21% 21%

20%

1 0,

o% 1%
10%

5% 2%
0% |

0, fully continent 1-5, slight Ul 6-12, moderate Ul 13-18, severe Ul 19-21, very
severe Ul

Table XIX. Bar chart showing the distribution of the patients' ICIQ-UI total score at follow-up. Ul=Urinary
Incontinence.

21% of the patients scored 0, thus demonstrating that they are fully continent.

11% of the patients’ score ranged between 1 and 5, so they experienced a

slight urinary incontinence.

The largest group of patients (42%) scored from 6 to 12 points, and their urinary

incontinence was moderate.

Then, 21% of the patients had a severe urinary incontinence (score 13-18), and
2% of the patients had a very severe urinary incontinence (score 10-21).
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The following bar chart shows the distribution of the answer to the question:

“How often do you leak urine?”

How often do you leak urine?

60%
54%

50%

40%
30%
30%

20%

10% 8% 8%

]
0%

Never About once a Two or three Several times a All the time
week or less often  times a week day

Table XX. Bar chart showing the distribution of the data about the answers to the question: “How often
do you leak urine?”.

The maijority of patients (54%) leaked urine two or three times a week, 30% of
the patients leaked urine several times a day, 8% of the patients leaked urine
all the time and 8% of the patients leaked urine about once a week or less

often.
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The following bar chart illustrates the connection between urine leakage and
some daily activities. The question was: “When do you leak urine?”

When do you leak urine?
70%
60%

60%

50%

40% 38%

30%

23% 23%

20%

10% I 8%

" =

Before you can  When you cough  When you are  When you have  For no obvious
get to the toilet or sneeze asleep finished urinating reason

Table XXI. Bar chart showing the distribution of the answers to the question: "When do you leak urine?".

The majority of patients (60%) leaked urine when they were asleep, 38% of the
patients leaked urine when they coughed or sneezed, 23% of the patients
before they could get to the toilet, 23% of the patients did not associate an
obvious reason to urine leakage and 8% of the patients leaked urine when they

had finished urinating.
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Pad usage
0% 62%
60%
50% 46%
40%

’ 31%
30% 23% 23%
20% 15%

0%
0 1 >1
mDay mNight

Table XXII. Bar chart showing the distribution of pad usage during the day and during the night.

Regarding pad usage, during day-time 46% of the patients did not use pads (0
pads), 23% of the patients used 1 pad, and 31% of the patients used more than
one pad (>1 pad). During night-time, 15% of the patients did not use pads (0
pads), 62% of the patients used 1 pad, and 23% of the patients used more than
one pad (>1 pad).

The median time to recover complete urinary continence after the surgery was
6 months [IQR 2 — 12].
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5. DISCUSSION

In this study, the perioperative, oncological and functional outcomes of 100
patients were evaluated and compared with the best available literature on

RARC with an intracorporeal neobladder.

Regarding intraoperative data, a systematic review by Novara et al.[®¢ found
that, for RARC with intracorporeal neobladder, weighted mean operative time
was 420 min (range: 420 — 450 min), overall mean blood loss was 480 ml
(range: 225 — 500 ml), with a transfusion rate of 7% and no intraoperative
complications. The data presented in this study are consistent with these
figures: the operative time (median: 400 minutes; IQR 333 —475) and the blood
loss (median: 400 ml; IQR 200 — 600) were slightly better than the literature,
while the rates of intraoperative blood transfusions (11%) and intraoperative

complications (2%) were slightly worse.

The median length of stay was 8.5 days (range: 8 — 9) in the systematic

reviewl®®l, and 8 days (IQR 7 — 14) in our study.

The perioperative data showed a successful application of the ERAS protocol,
with median nasogastric tube removal just after the surgery (POD 0), median
mobilization at postoperative day (POD) 1, median start of liquid diet at POD
2, and median start of regular diet at POD 3. The median time to bowel
movements was POD 2 for the passage of flatus and POD 4 for the passage
of stools. These data are aligned to the ones reported by the literature about

RARC with extracorporeal derivations.[6¢]

Novara et al.%¢ also described postoperative complication rates in RARC with
intracorporeal neobladder. They found a rate of 19% (range: 12 — 33%) for low
grade (Clavien-Dindo grades 1-2) early complications, a rate of 13.5% (range:
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13 — 15%) for low grade late complications, a rate of 28% (range: 15 — 33%)
for high grade (Clavien-Dindo grades 3-4) early complications and a rate of
18% (range: 12 — 21%) for high grade late complications. Moreover, they
reported mortality rates of 1% in the first 30 days after the surgery and of 1.7%
from the 31st day to the 90" day after the surgery.

In our series, the rates of high-grade complications and mortality dropped: 6%
of grade-3 early complications, 7% of grade-3 late complications, no grade-4
early and late complications, and no mortality within the 90" day after the
surgery were recorded. However, there were higher rates of low-grade
complications, both in the early ones, which affected 49% of the patients, and
in the late ones, which affected 47% of the patients; this fact should be taken
into account for future improvements, but it could also be related to a high

accuracy in data collection.

In conclusion, data about postoperative complications are encouraging,

resulting both from surgical expertise and from the strict patient selection.

Through univariate logistic regression, the impact of various factors (BMI,
Charlson Comorbidity Index, active smoking and neoadjuvant chemotherapy)
on all and high-grade postoperative complications within the 90" POD was
analyzed and did not show any statistically significant association.
Nonetheless, decreasing age (OR=0.93) was identified as a predictor of high-
grade complications. On the contrary, different studies!®”:88 found that
increasing age (OR>1) could be considered a predictor of high-grade
complications. Consequently, our finding is not in agreement with the literature

and needs to be reconfirmed in larger analyses.

About the oncological outcomes of the treatment, not one of the patients had
positive surgical margins, which guarantees oncological radicality. 14% of the

patients had a locally advanced (pT3-pT4) tumour at the moment of the
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surgery, and 14% of the patients received adjuvant therapies after the surgery.
In spite of that, the tumour recurrence rate was 5%. In addition, 27% of the
patients received a concomitant diagnosis of prostate cancer, which is in

agreement with the rate of 25% reported by the literature.[?’]

In our series, recurrence-free survival was 90% at 12-month follow-up and 84%
at 36-month follow-up. These results are brilliant when compared with the
literature: in the RAZOR triall®8, progression-free survival at 24-month follow-
up was 72.3% and 68.4% at 36-month follow-upl®®. Once again, this result can
be partially motivated by the limited number of patients who participated in our

study and by the strict selection criteria.

In order to assess the functional outcomes of the Ves.Pa. neobladder, IPSS
and ICIQ-Ul SF questionnaires were administered to the patients at a median

follow-up of 11 months.

The IPSS total score ranged between 8 and 19 points in the majority (53%) of
patients, indicating the presence of moderate urinary symptoms. The patients’
feeling about the impact of their urinary symptoms on their quality of life (QoL)
was evaluated through the IPSS QoL score: 47% of the patients had positive
feelings (felt delighted or pleased or mostly satisfied), 32% of the patients had
mixed feelings, and 41% of the patients had negative feelings (felt mostly

dissatisfied, unhappy or terrible) about it.

The ICIQ-Ul total score indicated that 42% of the patients had moderate urinary
incontinence, 32% of the patients were fully continent or had slight urinary
incontinence, and 23% of the patients had severe or very severe urinary
incontinence. The majority of the patients (54%) leaked urine two or three times
a week, but a considerable number of them (38%) leaked urine several times
a day or all the time. The most frequent moment when the patient leaked urine

was during sleep (60%).
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Defining urinary continence as the use of 0 or 1 pad, we found that 69% of the
patients achieved day-time continence, and that 77% of the patients achieved
night-time continence. These results can be compared to the functional
outcomes in terms of urinary continence of other neobladder techniques. For
the Studer neobladder, Martini et al.*"] reported a day-time continence of 68%
and a night-time continence of 32% at 12-month follow-up; for the modified
robotic Hautmann neobladder, they reported a day-time continence of 52% and
a night-time continence of 24%. For Y-shaped neobladder, Mao et al.t"! report
a day-time continence at 12 months of approximately 90%, and a night-time
continence at 12 months of approximately 80%; Anceschi et al.[%? report a day-
time continence at 12 months of 79%, and a night-time continence at 12
months of 66%. For FIoRIN neobladder®?, at 12-month follow-up, day-time

continence was 75.4% and night-time continence 65.2%.

In conclusion, results on urinary continence and its impact on the patients’

quality of life are acceptable but improvable.

It is also important to underline the limitations of our study.

First of all, these results are preliminary; hence, further studies will be

necessary to confirm them.

Then, the limited number of patients and the strict selection criteria question
the possibility of making inferences from the results. In addition, this also limited

the statistical significance of the univariate logistic regression.

Moreover, the surgical operations were performed by different surgeons: each
one of them had a different experience with the surgical technique and was at
a different point of the learning curve, thus making intraoperative data less

homogeneous.

In conclusion, the objectives for future research are twofold: on the one hand,

inclusion criteria should be expanded with the use of new neoadjuvant
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therapies in order to increase the number of enrolled patients; on the other
hand, long-term follow-ups should be designed to treat and study potential late

complications.
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6. CONCLUSIONS

Robot-Assisted Radical Cystectomy with Totally Intracorporeal Neobladder
using the Ves.Pa. technique for the treatment of bladder cancer is giving

promising results from different points of view.

In terms of intraoperative and perioperative course, our data are aligned to the

ones reported by the literature about RARC with intracorporeal derivations.

Regarding postoperative complications, the rate of high-grade complications in
our study was very low and the mortality in the first 90 post-operative days was
nil. These results are better than the best available literature and are a
guarantee of the accuracy of the surgical operation and of the expertise of the

surgeons.

The oncological outcomes are good: oncological radicality was respected, with
clear surgical margins in all patients; given the limitations of our study,

recurrence-free survival was better than the literature.

The functional results are acceptable, especially if compared with the ones of

other neobladder techniques.

In conclusion, our findings align with current literature in terms of perioperative,
oncological and functional outcomes. These favourable results support its
continued use and, possibly, warrant an investigation into expanding its

application.
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