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Chapter 4
Staging of Bladder Cancer

Rathika R. Ramkumar and Samuel C. Haywood

Introduction

After establishing a diagnosis of bladder cancer, practitioners must stage cancer in
order to guide treatment. Staging is divided into pathologic and clinical staging. As
the name suggests, pathologic staging relies on tumor histopathology from surgery
or biopsy while clinical staging considers pre-surgical imaging and physical exami-
nation. Accurate staging guides both treatment decisions and prognostic discussions
for patients. This is imperative in bladder cancer as staging may determine the need
for radical cystectomy versus a bladder-sparing option. This chapter reviews staging
considerations for bladder cancer from initial diagnosis to surveillance protocols.

Diagnosis

A variety of tools exist for diagnosing bladder cancer including cystoscopy, urine
cytology, and transurethral resection of bladder tumor (TURBT)). Cystoscopy is the
mainstay in the workup of suspected bladder cancer. While it is more invasive than
a voided urine test, flexible cystoscopy is frequently and easily done in the office.
Urine cytology can be used on its own or as an adjunct to cystoscopy. A positive
urine cytology signals malignancy anywhere along the urinary tract, and in the
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absence of upper tract pathology or grossly visible bladder tumor, the patient
requires bladder mapping biopsies and prostatic urethral biopsy [1]. A negative
urine cytology, however, does not exclude bladder cancer. Urine cytology is more
sensitive for higher-grade tumors (84% for HG versus 16% for LG tumors), while
detection of carcinoma in situ (CIS)) is variable (82—-100%) [2, 3]. If office cystos-
copy demonstrates a bladder tumor, the patient should proceed to the operating
room for TURBT or cold-cup biopsy to obtain pathologic diagnosis.

Urinary biomarkers are less established in this diagnostic paradigm (see Chap.
11). The most studied in bladder cancer is a nuclear matrix protein, NMP-22, levels
of which are up to 20 times higher in malignant cells than normal cells [4]. A com-
mercial ELISA is available that quantifies NMP-22 levels in the urine. Sensitivities
for NMP-22 range from 69% to 90% and roughly 75% with CIS [4]. Other urinary
biomarkers exist as well, and while most have increased sensitivity to bladder can-
cer when compared to urine cytology, it is at the cost of lower specificity [1, 2].
Ultimately, no urine test can replace cystoscopy for initial visual diagnosis.

Staging Modalities
TURBT

The gold standard for diagnosis of bladder cancer is with transurethral resection of
bladder tumor (TURBT). TURBT is diagnostic, and in the case of non-muscle-
invasive bladder cancer (NMIBC), it can be therapeutic as well. Optimizing staging
accuracy is largely dependent on providing the best specimen for pathologists and
performing a bimanual exam to assess for the palpable or “fixed” local extent of
disease. A full discussion of the TURBT is beyond the scope of this chapter, but
here, we will focus on particular variables (cystoscopy enhancements, resection
methods) that may influence staging.

Cystoscopy Enhancements

Standard cystoscopy uses white light to identify tumors, and this can be enhanced
with the use of blue-light (BLC) or narrowband imaging (NBI). Each has its own
advantages and disadvantages as reflected in Table 4.1 (see also Chap. 9). Most
tumors are visualized with white light cystoscopy (WLC) although smaller tumors
and CIS can be missed. Also referred to as Cysview, or fluorescence cystoscopy,
BLC relies on the biochemical synthesis of photoactive porphyrins (PAPs) from
intravesically instilled hexaminolevulinate hydrochloride (HAL). These PAPs
preferentially accumulate in mitotically active cells like in bladder cancer and can
be seen as red or pink under blue light (wavelengths 360-450 nm). In contrast,
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Table 4.1 Different types of cystoscopy used in the detection of bladder tumors

Normal tissue Tumor

appearance color Advantages Disadvantages
White light Pink or white Variable | Standard Difficult to appreciate CIS
cystoscopy (normal tissue) cystoscope Smaller tumors may go
No additional filter | unnoticed
required
No intravesical
instillations
Fluorescence Blue Red or Improved Requires pre-procedure
cystoscopy pink identification of intravesical HAL
tumor instillation

Needs appropriate timing
with the start of the case

Need BLC hardware/

capability
Narrowband White Brown or | Outlines tumor Need NBI hardware/
imaging green well capability

NBI relies on image enhancement rather than a biochemical pathway. It employs
two specific bandwidths, blue (415 nm) and green (540 nm), that are strongly
absorbed by hemoglobin in superficial tissues. As a result, highly vascularized
tissues, like cancer cells, will absorb these wavelengths more and appear distinct
from surrounding, less vascularized normal tissue. Compared with stand-alone
WLC, the concomitant use of BLC or NBI has been shown to have higher tumor
detection rates on initial TURBT [5, 6], and their use can reduce recurrence
rates [7].

Resection Method

The method of resection is just as important as identifying areas to resect. There is
no standardized approach, but most resect any exophytic component followed by
the resection of the base and circumferential margins of up to 1 cm [8, 9]. Separately
sending resection tissue as superficial and deep specimen can help better define the
muscle layer. There are two methods of resection: conventional or en bloc. In the
conventional approach, all visible tumor is resected piece by piece with loop elec-
trocautery until detrusor fibers are seen to ensure muscle is captured in the speci-
men. This method splits the tumor as resection is underway. While this is the most
widely used approach, it is not without its faults. Conventional TURBT (cTURBT))
works directly against the basic oncologic principle to not break up the tumor.
Fragmented tumor risks seeding malignant cells for reimplantation in the bladder.
The greatest criticism of conventional TURBT, however, is the high percentage of
understaging. An absence of detrusor muscle (DM) in a submitted tumor is the main
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Table 4.2 Characteristics of tumor most feasible for EBR according to EAU consensus statement

Tumor characteristic Consensus

Size <3 cm

Quantity <4 tumors

Location Any, caution at dome

reason for this with studies reporting up to 56% of tumors without DM [10].
Understaging has been shown to lead to worse recurrence-free survival (RFS) rates
in patients with NMIBC, and it risks inadequate treatment of muscle-invasive dis-
ease. The importance of a “second look™ cannot be overstated for accurate staging,
and will be discussed further in the chapter.

In contrast to cTURBT, en bloc resection (EBR) is a newer surgical technique
with the goal of removing the bladder tumor in one piece without compromising
tissue quality or safety. EBR has been found to greatly increase the likelihood of
detrusor muscle (DM) being present with studies reporting 97-100% of DM) in
specimen [11, 12]. Multiple studies have found EBR to have lower risks of bladder
perforation, less operative time, and possibly less chance of tumor seeding and
reimplantation due to resection of the tumor as a whole [9, 11, 12]. However, this
method is not always practical, and cases must be appropriately selected (Table 4.2).
Due to the increasing interest globally in EBR, the European Association of
Urology (EAU) devised an International Consensus statement [9]. Tumor size can
be the major limitation, with 3 cm being the cutoff in most studies. A modified
approach can still be done for tumors above this cutoff. Also, if en bloc resection is
successfully performed but the specimen is too large to be removed from the blad-
der as one piece, the tumor can be divided into a few pieces. Surgeons can feasibly
do EBR for multiple sites though operative time would increase depending on the
total number of tumors. As always, bladder dome tumors are more technically dif-
ficult to resect, regardless of resection method, and should be done cautiously.
Some tips for successful resection include making a circumferential marking
around the tumor before resection, ensuring the mark is at least 5 mm from any
other tumor, and incising at the level of the detrusor muscle. If using a laser, a fan-
shaped incision can be made through the bladder wall to expose the base. Surgeons
can then take advantage of the resulting hydrodissection lifting the incised tumor
to aid in resection [12]. Also, additional biopsies or resection of the tumor base is
not necessary if EBR is done correctly since muscle should be included with the
initial specimen [9].

Conventional TURBT remains the mainstay for remains the mainstay for diag-
nosis of bladder cancer. It has the advantage of being able to resect irrespective of
tumor size. EBR is a feasible and safe alternative that can provide improved speci-
men quality with higher rates of DM. Smaller and fewer tumors and those farther
from the dome are more advantageous for EBR. Bladder tumors that do not fit these
parameters can still be resected via a modified approach to optimize DM in the
specimen.
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Influence of Energy Type

There are two main energy sources for TURBT: electric and laser (Table 4.3).
Conventional TURBT uses electrical energy (monopolar or bipolar), while en bloc
resection can be done with either type. There is not agreement in the literature on
whether monopolar or bipolar energy has greater DM rates in specimen. In a pro-
spective, randomized controlled trial (RCT) by Teoh et al., bipolar TURBT had
superior DM sampling compared with monopolar TURBT (84.6 vs 67.7, p = 0.025)
[13]. An earlier RCT by Venaktramani et al. did not find a difference [14]. There is
consensus though that thermal injury is problematic with electrocautery. It can dam-
age surrounding normal tissues and render tumor specimen poor quality.
Carbonization effects from monopolar energy cause resected tumor to adhere to the
loop yielding significant artifact from charred tumor [15]. In one series, cautery
artifact (monopolar or bipolar) was found to understage urothelial cancer from ini-
tial TURBT by up to 6% for large tumors [16]. This is an inherent risk with electri-
cal energy though it may be less with bipolar [14, 15, 17]. Aside from cautery
artifact, incomplete resection is another cause for understaging with
cTURBT. Electrocautery was initially thought to be the reason for this; however,
monopolar energy has been used successfully with EBR to render whole specimen
with high rates of DM present. Initial studies used a modified loop, usually a
J-shaped electrode fashioned from a loop [11, 18]. More recent studies have shown
feasibility of monopolar and bipolar EBR without modification of the conventional
loop electrode [11, 19]. These studies report near 100% of DM in EBR specimen
compared to lower percentages (54%) with cTURBT [19].

Laser energy can also be used to treat bladder tumors. Laser vaporization has
been shown to be both a safe and feasible alternative to cTURBT for treating NMIBC
[15, 20]. Successful en bloc resection has been performed with holmium, thulium,
and green light lasers. The high-power tissue vaporization potential of these lasers

Table 4.3 Different energy modalities and their use in bladder tumor resection methods

Resection
Energy type Energy source method
Monopolar Electrocautery cTURBT or
EBR
Bipolar Electrocautery cTURBT or
EBR
Hydrodissection Electrocautery/ EBR
waterjet
Holmium (Ho: YAG)* Laser EBR
Thulium (Tm: YAG)?* Laser EBR
Potassium-titanyl-phosphate (KTP: YAG), also known | Laser EBR
as green light

“Holmium and thulium energy are the more commonly used lasers for EBR
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allows for excellent hemostasis. Their use for treatment of bladder cancer, however,
was initially limited given the concern that vaporization does not provide adequate
specimen for diagnosis. Xishuang et al. found it more difficult to obtain intact tumor
for precise TNM staging when doing Holmium en bloc resection (Hol-EBR) versus
cTURBT. Smaller tumors, especially those 5 mm or less in diameter, may be most
prone to vaporization effects [15]. Leaving a margin (anywhere from 2 to 20 mm
around the tumor base) when resecting can minimize the risk of inadequate speci-
men [15, 21, 22]. He et al. was able to lessen this risk by using a front-firing rather
than a side-firing green light laser [12]. Specimen can be further kept intact by using
lower power settings. With green light laser, for instance, the standard 80-120 W
power used for BPH procedures is not needed, and 30 W power is adequate [12, 15].
The concern for serosal injury is less with thulium lasers than with holmium and
green light. Thulium lasers, also known as 2-micron continuous-wave laser systems,
evaporate tissues continuously and do not generate pressure waves. As a result, the
laser affects tissues only within 2 mm in front of the fiber tip, and cleaner resection
cuts are achieved [22, 23]. Muto et al. found detrusor muscle to be present in all blad-
der tumor specimen resected with thulium laser in a prospective study on Thulium
EBR [24]. An advantage of laser energy is that it does not activate the obturator nerve
reflex as much as electroresection. Compared with cTURBT, studies usingr Hol-
EBR and Thul-EBR have not reported cases of activating the obturator nerve reflex
and thus mitigating the risk of bladder perforation [15, 21-23, 25].

Special Staging Circumstances: Diverticulae

Bladder diverticula present a unique staging challenge. They account for just 1% of
all bladder cancers [26]. The majority of intra-diverticular bladder tumors (IDBTS) in
adults are acquired, which means they lack true muscularis propria. Per the 2017
American Joint Committee on Cancer (AJCC) recommendations, stage T2 is omitted
with IBDTs to avoid confusion since there is no muscle layer, [26, 27]. Normally,
specimen quality is judged based on the presence of detrusor muscle, but this is lost
with IDBTs. Previous studies have noted a dense fibroconnective band that demar-
cates the boundary between the lamina propria and perivesical fat [26, 28]. Invasion
beyond this thick band has been suggested to be at least stage T3 [28]. Given that
tumors can more easily extend from the lamina propria to the perivesical fat in a diver-
ticulum, obtaining adequate specimen is especially important for staging [29]. This
may be challenging with the increased risk of bladder perforation in a thin-walled
diverticulum or difficulty passing an endoscope through a narrow diverticulum stalk.

Bimanual Exam
An exam under anesthesia can provide important information about the patient’s

clinical stage and tumor resectability and should be done before and after
TURBT. Factors that suggest locally advanced disease include a fixed mass (cT4b),
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invasion of adjacent structures (cT4a), and the presence of a large residual mass
after TURBT (cT3b) [30]. While these are clinically useful benchmarks, results of
the bimanual exam are not always accurate with one study reporting clinical over-
staging in 11% and understaging in 33% of cases (total of 44% discordance) [31].

Accuracy of Staging: Importance of Repeat TURBT

As noted above, a single TURBT may provide inaccurate staging information. Most
important is the risk for understaging, as this risks undertreatment of aggressive
disease. Further, any intravesical therapy is most efficacious after complete tumor
resection. A repeat resection is helpful in two ways: it eliminates any residual tumor
at the operative site and allows for more accurate staging.

There is significant evidence supporting this practice. Herr and Donat from
Memorial Sloan Kettering (MSK) showed high rates of residual tumor in patients
referred after outside TURBT (74%), and there were significant rates of upstaging
in both Ta (15%) and T1 (30%) tumors [32, 33]. Of note, this benefit did not extend
to patients with low-grade disease at initial resection. These results were confirmed
in a systematic review by Cumberbatch et al., which noted residual tumor in up to
70% of repeat resections and upstaging in up to 8% of Ta and 32% of T1 tumors
[34]. This is true even for experienced clinicians. An MSK series of re-resection of
T1 tumors in which initial resection was done at their center found persistent T1
tumor in 25% of patients [35].

Appropriate staging as above improves patient selection for appropriate thera-
pies, whether it be intravesical adjunctive therapies or radical cystectomy. This
improvement in patient selection translates into improved patient outcomes. A pro-
spective trial by Divrik et al. showed that patients undergoing repeat TUR had
improved recurrence-free and progression-free survival [36]. Further, repeat
TURBT has demonstrated improved outcomes after BCG therapy. In both cases, it
appears that repeat TURBT allowed for the full eradication of tumor and appropri-
ate patient selection, which improved patient outcomes after therapy [37].

American Urological Association (AUA) Guidelines recommend repeat resec-
tion if there is incomplete resection at the initial TURBT or if there is T1 disease at
initial resection. These same guidelines suggest consideration of repeat TURBT for
high-risk, high-grade Ta tumors [30]. NCCN guidelines suggest similarly, adding a
strong consideration for repeat TURBT in high-grade tumors if no detrusor muscle
was present in the initial specimen [38]. This addition by the NCCN guidelines
reflects the presence of detrusor muscle in the specimen as a proxy for adequacy/
quality of initial TURBT. Indeed, several studies have shown decreased rates of
understaging in patients with detrusor muscle in the primary specimen [10, 39]. The
timing of the repeat TURBT has been debated in the literature, but most advocate
for a time period of 4-6 weeks after initial TURBT. A retrospective study of high-
risk NMIBC looking at the timing of re-resection showed decreased recurrence-free
and progression-free survival in patients with repeat resection >42 after the initial
resection [40].
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Imaging

Imaging studies are an important component of the staging workup for both NMIBC
and MIBC (see also Chap. 5). With any newly diagnosed bladder tumor, it is recom-
mended to obtain cross-sectional imaging prior to planned OR for TURBT. This
imaging should assess the upper urinary collecting system. Traditionally, this has
been accomplished with triphasic CT scan, combining a non-contrast, arterial, and
delayed (excretory) phase imaging. However, in some cases, such as allergy to CT
contrast dye or compromised renal function, practitioners may choose to use tripha-
sic MR imaging or retrograde urography at the time of cystoscopy in combination
with non-contrast CT or ultrasound. Often, this has been completed previously if the
patient’s initial presentation was for gross or microscopic hematuria.

Obtaining this imaging is beneficial in several ways. If pathology is noted on this
imaging, then the practitioner may choose to bypass the office cystoscopy and pro-
ceed directly to the operating room. Also, if upper tract findings are noted, they may
be evaluated and addressed at the time of the TURBT. Further imaging is dependent
on pathology noted after resection. In both NMIBC and MIBC, imaging of the
upper tracts must be performed as above if not done previously. If MIBC is noted,
addition of chest imaging (CT or X-ray) should be performed, and consideration for
bone imaging should be given if the patient has concerning symptoms.

The use of MRI has become more common by practitioners given its useful soft
tissue discrimination. Much work is underway to use MRI as a potential discrimina-
tor of muscle-invasive disease. Vesical Imaging-Reporting and Data System
(VI-RADS) has been recently created to give a standardized reporting platform for
clinicians [41]. While the study is still ongoing, there is hope MRI will provide a
noninvasive method to assess muscle invasion or determine treatment response.
Some initial data suggests the ability to determine between NMIBC and MIBC
states, and further literature on the subject will provide more useful guidance as to
the best use of this imaging [42]. Studies in the United Kingdom that are using
mpMRI as a means of triaging patients with definitive muscle-invasive disease to
immediate RC are underway (BladderPath Study).

The use of positron emission tomography (PET) may) be useful in the staging
workup for bladder cancer (see also Chap. 7). Classically, the use of this modality
has been limited, given that urinary excretion of tracer obscures assessment of the
primary or upper tract tumors. However, some have advocated the use of this for
assessment of lymph node metastases in MIBC. Dason et al. compared preoperative
PET imaging to pathologic node metastases at the time of radical cystectomy and
found PET imaging to be most useful in the setting of clinically enlarged nodes on
cross-sectional imaging [43]. The most appropriate use of PET imaging as well as
the most useful tracer is still undetermined.
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Staging
Current TNM Staging
Staging for bladder cancers follows the tumor, node, metastasis (TNM) system

(Table 4.4).

Table 4.4 Standard TNM staging for bladder cancer [44]

T — Primary tumor

Tx Primary tumor cannot be assessed
TO No evidence of primary tumor
Ta Noninvasive papillary carcinoma
Tis Carcinoma in situ: “flat tumor”
T1 Tumor invades subepithelial connective tissue
T2 Tumor invades the muscle
T2a Tumor invades superficial muscle (inner
half)
T2b Tumor invades deep muscle (outer half)
T3 Tumor invades perivesical tissue
T3a Microscopically
T3b Macroscopically (extravesical mass)
T4 Tumor invades any of the following: prostate stroma, seminal vesicles,
uterus, vagina, pelvic wall, abdominal wall
Tda Tumor invades prostate stroma, seminal
vesicles, uterus, or vagina
T4b Tumor invades pelvic wall or abdominal
wall
N — Regional
lymph nodes
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, presacral)
N2 Metastasis in multiple regional lymph nodes in the true pelvis
(hypogastric, obturator, external iliac, presacral)
N3 Metastasis in a common iliac lymph node(s)
M - Distant No distant metastasis
metastasis

Mla Non-regional lymph nodes
MI1b Other distant metastasis
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[1973 | Grade 1 | Grade 2 | Grade 3 |

[ 2004/2016 | PUNLMP* \ Low grade \ High grade |

Fig. 4.1 WHO grading of NMIBC in 1973 versus 2004/2016 [47]. 'PUNLMP papillary urothelial
neoplasm of low malignant potential

Historical Considerations and Updates

In 1973, the World Health Organization (WHO) published its initial grading system
for urothelial carcinomas based on cell differentiation. A more uniform system was
adopted in 2004 (updated in 2016) that eliminated the heterogenous Grade 2 (G2)
category. Figure 4.1 shows the shift in grading and result of the reclassification on
each category. A systematic review did not find the 2004/2016 system outperformed
the 1973 one in predicting recurrence and progression [45]. In fact, the 1973 group-
ings may more accurately predict recurrence and progression for pT1 tumors. In
tumors classified as TIHG, Pelluchhi et al. found a higher recurrence (68% vs 50%)
and progression rate (28% vs 9%) in the Grade 3 (G3) over G2 tumors, respec-
tively [46].

Risk Stratification Schema

The creation of risk categories is helpful for counseling and surveillance. The AUA
and EAU have separate but similar guidelines on this. The AUA stratifies risk into
three categories (Table 4.5). Unique to the AUA risk table is the reclassification of
intermediate-risk patients to high risk if they fail BCG treatment with the thought
that these patients likely harbor more aggressive disease with increased risk for
progression [30]. The EAU further subcategorizes high-risk patients into those with
the highest risk [1]. This group includes tumors that are TIHG with concomitant
bladder or prostatic urethra CIS, multiple and/or large TIHG and/or recurrent TIHG
disease, variant histology, or lymphovascular invasion. Along with assigning a clini-
cal stage, clinicians should designate each tumor recurrence or occurrence as low,
intermediate, or high risk.

Current EAU NMIBC guidelines recommend using EORTC risk tables to deter-
mine a patients’ risk to recur or progress after undergoing TUR. The tables are the
result of a combined analysis of 2596 patients who underwent different prophylactic
treatments after TUR of Ta-T1 bladder cancer with or without CIS. Each patient
was assigned a total score (0-23) based on the presence or absence of certain factors
influencing recurrence and progression. Higher scores indicate a worse prognosis
(Table 4.6) [48]. Patients were then placed into one of four groups that related total
score to 1- and 5-year recurrence and progression percentages (Table 4.7) [48].
Limitations of this study should be noted though. Specifically, no patients under-
went second-look TUR or maintenance BCG, and only 78% received intravesical
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Table 4.5 AUA Guidelines: Risk stratification for NMIBC [30] stratification for NMIBC

65

Low risk Intermediate risk High risk
LG* solitary Recurrence within 1 year, LG | T1 HG
Ta<3cm Ta
PUNLMP® Solitary LG Ta >3 cm Any recurrent, HG Ta
LG Ta, multifocal HG Ta, >3 cm (or multifocal)
HG* Ta, <3 cm Any CIS¢
LGT1 Any BCG failure in HG patient
Any variant histology
Any LVI®
Any HG prostatic urethral
involvement
LG low grade

"PUNLMP papillary urothelial neoplasm of low malignant potential

°HG high grade
4CIS carcinoma in situ
°LVI lymphovascular invasion

Table 4.6 EORTC series: weighted system to calculate disease recurrenceand progression scores

Factor Recurrence Progression
Number of tumors

Single 0 0

2-7 3 3

>8 6 3
Tumor size

<3 cm 0 0

>3 cm 3 3
Prior recurrence rate

Primary 0 0

<I rec/yr 2 2

>1 rec/yr 4 2
T category

Ta 0 0

Tl 1 4
CIS

No 0 0

Yes 1 6
Grade

Gl 0 0

G2 1 0

G3 2 5
Total score 0-17 0-23
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Table 4.7 EORTC series: probability of disease recurrence and progression based on total score

Recurrence score

Probability recurrence
1 year (95% CI)

Probability recurrence
5 years (95% CI)

0 15% (10%, 19%) 31% (24%, 37%)
1-4 24% (21%, 26%) 46% (42%, 49%)
5-9 38% (35%, 41%) 62% (58%, 65%)
10-17 61% (55%, 67%) 78% (73%, 84%)

Progression score

Probability progression
1 year (95% CI)

Probability progression
5 years (95% CI)

0 0.2% (0%, 0%) 0.8% (0%, 1.7%)
2.6 1.0% (0.4%, 1.6%) 6% (5%, 8%)

7-13 5% (4%, 7%) 17% (14%, 20%)
14-23 17% (10%, 24%) 45% (35%, 55%)

therapy [48]. Nowadays, many patients with high-risk disease undergo re-resection
and maintenance BCG, which both independently reduce recurrence and progres-
sion [40, 49, 50].

The Spanish urologic oncology group (CUETO) subsequently performed
external validation of the EORTC model. In their study, all patients had NMIBC
treated with 12 intravesical instillations of BCG over 5-6 months [51]. They
found that EORTC tables overestimated the risk of progression in high-risk
patients and risk of recurrence overall after BCG. In the EORTC study, high-risk
patients had a 61% and 78% chance to recur at 1 and 5 years compared with
26-30% and ~50% in the CUETO group, respectively [48, 51]. Chance of pro-
gression in EORTC high-risk patients was 17% and 45% at 1 and 5 years versus
the 14% and 34% seen in the comparative CUETO patients [48, 51]. These
reduced risks are likely due to treatment with BCG which has been shown to
lessen recurrences and progression to MIBC [49, 50]. Notably, study popula-
tions were slightly different, with more G3 T1 tumors and CIS seen in the
CUETO series.

Surveillance Protocols
Non-muscle-Invasive Disease

The goal of surveillance in NMIBC is to detect high-grade recurrence and progres-
sion to MIBC as early as possible after the initial treatment in order to optimize
patient outcomes. Low-grade tumors rarely progress, so early detection is less
essential. In contrast, intermediate-/high-grade tumors progress more frequently,
so timely detection is key as diagnostic delays can be life-threatening. Overall,
there is a lack of robust randomized trial data comparing different surveillance
strategies to suggest one over the other. The EORTC and CUETO risk stratification
models provide a starting point that can be adapted based on each patient’s
individual risk.
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Cystoscopy remains the standard for surveillance follow-up. As with diagno-
sis, urine cytology should be used as an adjunct. Currently, no urinary biomarkers,
cytology, or imaging studies can replace the ability to carefully inspect the
patient’s entire bladder. Visualization allows the clinician to ensure the previous
resection was complete and look for new tumor. The first cystoscopy after TURBT
(and any adjuvant therapies) is generally recommended to be done at 3—4 months.
Multiple studies have found recurrence at 3 months to be an important predictor
of future recurrences and progression to MIBC [52, 53]. This is especially impor-
tant for TaT1 tumors or CIS, which are independent risk factors for progression
[52, 53]. The AUA defines three surveillance strategies after a negative first cys-
toscopy [30]:

e Low risk — Next cystoscopy at 6—9 months and then annually

e Intermediate risk — Next cystoscopy and cytology at 3—6 months for 2 years,
6—12 months for years 3 and 4, and then annually

* High risk — Next cystoscopy and cytology every 3—4 months for 2 years, 6 months
for years 3 and 4, and then annually

The less frequent surveillance for low-risk disease is supported by a historical
study by Olsen & Genster et al., the only RCT on follow-up in NMIBC. Though
the study was small, it showed no difference in recurrence, progression, or sur-
vival between more or less frequent follow-up for low-risk NMIBC (every
3 months versus 6 months) [54]. In a retrospective study, Shroeck et al. similarly
found that among patients with Ta disease, low-intensity surveillance (<5 cystos-
copies over 2 years) was not associated with increased risk of disease progression
to T1/T2 or death from bladder cancer when compared with high-intensity sur-
veillance [55]. Furthermore, frequent cystoscopies (>3 in 2 years) among the
low-risk NMIBC group are associated with twice as many TURs without a
decrease disease progression or death [56]. Both AUA and EAU guidelines sug-
gest discontinuing surveillance of low-risk patients after 5 years if disease-free
due to the limited recurrences and muscle progression noted past this point [1,
30]. In a study by Matsumoto et al., 14.9% of patients who had undergone TURBT
for NMIBC had any recurrence after a disease-free interval of 5 years, and none
were in patients with low-grade Ta [57]. Recurrence past 5 years is not uncom-
mon but those at low risk likely do not require lifelong follow-up. Further, active
surveillance with urine cytology appears to be a safe approach for small, recur-
rent, low-grade Ta tumors [58]. This may be especially beneficial in elderly
patients.

The duration of follow-up is less clear for patients with intermediate- or high-
risk disease. The EAU recommends life-long follow-up, while the AUA recom-
mends shared decision-making after 5 years of being disease-free [1, 30]. Both
groups agree intermediate- and high-risk patients should have upper tract imaging
periodically (every 1 or 2 years) [1, 30]. In an observational study of 1529 patients
with NMIBC, Milldn-Rodriguez et al. found an increasing incidence of UUT with
increasing risk group (low risk: 0.6%, intermediate: 1.8%, high: 4.1%) [59]. Aside
from higher-risk groups, having multiple recurrent superficial bladder tumors has



68 R. R. Ramkumar and S. C. Haywood

been found to be another predictor for the development of upper urinary tract tumors
(UUT) [59].

Recurrence After BCG

Despite several additional intravesical therapies available on the market, BCG
remains the standard of care for patients with high-grade NMIBC and CIS. While
BCG has been shown to reduce both recurrence and progression, a number of
patients will experience treatment failure. In order to characterize the diverse situa-
tions in which this can occur, the International Bladder Cancer Group (IBCG) has a
standardized classification of BCG failure into four different categories: refractory,
relapsing, intolerant, and unresponsive [60].

* Refractory: persistent high-grade disease at 6 months despite adequate BCG
treatment

* Relapsing: recurrent high-grade disease after previously achieving disease-free
state at 6 months after adequate BCG (or last exposure)

» [Intolerant: disease persists due to inability to receive adequate BCG because of
toxicity

* Unresponsive: includes patients with BCG refractory or relapsing (within
6 months of last BCG) disease

There are a few points to emphasize regarding the above classification. First, the
impetus for waiting 6 months prior to classification as BCG-refractory stems from
the knowledge that a significant proportion of patients will respond to a second
course of BCG [61]. Second, the designation of BCG-unresponsive disease (BCG
refractory or relapsing within 6 months) should denote to the practitioner that fur-
ther BCG is unlikely to be efficacious.

Conclusion

The spectrum of potential treatments for newly diagnosed bladder cancer is quite
broad, spanning from close observation for low-grade lesions to radical surgery in
the context of muscle-invasive disease. Selection of the appropriate treatment first
involves obtaining accurate staging. Through the use of quality bladder resection,
physical examination, and imaging, the practitioner can accurately determine the
appropriate stage, weigh prognostic risk, and evaluate available treatment options.
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