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The standard of care for T1 High Grade (T1HG) bladder cancer currently involves transurethral resections of bladder tumor 
(TURBT) as well as Bacillus Calmette-Guerin Therapy (BCG Therapy). However, T1HG disease presents many unique challenges that 
may influence treating physicians to pursue other treatment options instead of the more conservative, bladder sparing treatment 
with BCG Therapy. These other treatment options include chemoradiation therapy (CRT), partial cystectomy, and radical cystectomy 
(RC). Furthermore, there several clinical factors (response or lack thereof to BCG therapy), pathological factors (tumor characteris-
tics, histology, lymphovascular invasion), and demographics (age, sex) that can affect the efficacy of certain treatment plans. Thus it 
is essential consider said factors when selecting treatment plans for T1HG patients. 

Introduction

Bladder cancer is the 9th most common cancer worldwide, with 
the most common cell type being Urothelial Cancer of the Bladder 
(UCB) [1]. UCB can be described as Non-Muscle Invasive Bladder 
Cancer (NMIBC), which accounts for 70 - 80% of cases, or Muscle 
Invasive Bladder Cancer (MIBC), which accounts for the other 20 - 
30% of cases. While MIBC has a worse prognosis, NIMBC remains 
troublesome due to its nearly 50% recurrence rate and 10 - 30% 
progression rate [2].

NIMBC includes tumors staged as Ta, T1, and CIS (Carcinoma In 
Situ). T1 disease, which invades the lamina propria, has the poor-
est prognosis of all NIMBC due to the increased rate of recurrence 
and progression to MIBC. In fact, 20% of High Grade T1 (T1HG) 
progresses to MIBC within 5 years [3,4]. 

Standard management of T1HG

Most bladder cancers are initially treated, diagnosed, and 
staged via a Transurethral Resection of Bladder Tumor (TURBT). 
An urologist will conduct the TURBT in order to gather specimens 

to be used by pathologists to diagnose and stage the patient’s dis-
ease. If patients are diagnosed with a T1HG, a repeat TURBT is rec-
ommended within 2 to 6 weeks after the initial TURBT in order 
to provide more accurate staging information, as persistent tumor 
can be found in 33 - 55% of second TURBTs, as well as decrease 
the tumor recurrence rate, compared to treatment with only one 
TURBT [5-7]. It is also important to note that if tumor is located on 
the trigone or bladder neck, then biopsy of the prostatic urethra 
is recommended due to the high incidence of CIS in the prostatic 
urethra and duct [8].

The current standard treatment for high risk NIMBC, including 
T1HG, includes adjuvant Intravesical Immunotherapy with Bacillus 
Calmette-Guerin (BCG Therapy). The current recommendation is a 
six week induction course followed by a three weekly treatments 
at months 3, 6, 12, 18, 24, 30 and 16. Several studies have estab-
lished the therapeutic effect of BCG in T1HG and its effectiveness in 
preventing recurrence [9-11]. This conservative, bladder-sparing 
approach is highly preferred as less than 5% of patients undergo 
immediate radical cystectomy (RC) in routine practice [12]. 
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However, intravesical BCG therapy does not prevent all patients 
from progression to MIBC and there are several potentially sys-
temic and local side effects associated with BCG therapy [9,13]. 
Notably, the 5 year Cancer Specific Survival (CSS) of patients un-
dergoing the conservative treatment with BCG therapy was only 
52% - 67%, much lower than the 83% - 90% CSS of patients treat-
ed with immediate RC. In addition, RC results in a reduced rate of 
recurrence, progression, and metastasis compared to BCG Therapy 
[14,15]. Yet, despite the survival benefits of RC, it remains a highly 
complex surgery which severely affects a patient’s lifestyle. About 
30% - 50% of patients experience perioperative or long-term 
complications, and the risk of mortality from RC is between 2 - 9% 
[16,17]. 

Thus, while it increased application of immediate RC in T1HG 
patients would likely reduce progression to MIBC and improve 
overall survival rates, immediate RC would also negatively impact 
many patients’ quality of life due to the high morbidity of this oper-
ation. Several clinical and pathological features must be evaluated 
when considering bladder sparing BCG therapy or an immediate 
RC. These factors are clinical such as initial response to induction 
BCG, demographics such as age and female sex, and pathological 
including tumor size, multifocality, histology, and presence of lym-
phovascular invasion. 

Clinical factors for consideration in T1HG management

Evidence of tumor recurrence or persistence at the time of 
the follow up cystoscopy after initial TURBT and certainly after 
induction BCG is a strong indicator of T1HG disease progression. 
Patients who are classified as BCG unresponsive demonstrate per-
sistent tumor following BCG induction and/or early high-grade 
disease recurrence despite adequate BCG Therapy within < 6 
months. These patients should be offered RC as treatment for their 
T1HG disease [18,19]. Pathologic factors for consideration in T1HG management

An alternative to RC for patient with MIBC or NIMBC refractory 
to intravesical therapy is radiation therapy with concomitant ra-
diosensitizing chemotherapy. This is rarely employed for T1 stage 
disease, despite well-documented success in T2 and higher stage 
UCB [27]. Given these data, some researchers contend that chemo-
radiation therapy (CRT) should be considered as a treatment op-
tion for T1HG UCB [28]. In MIBC, CRT has been shown to have low-
er morbidity and major complication rates than RC [29]. However, 
at this time, CRT is not part of the treatment algorithm for T1HG 
UCB and NIMBC in general. 

In addition, a subset of patients are considered BCG intoler-
ant due to the development of severe local or systemic side ef-
fects forcing discontinuation of the therapy. These patients can be 
treated with intravesical chemotherapy which reduces the risk of 
recurrence, but not the risk of progression [20]. Thus, BCG intoler-
ant patients suffering from T1HG disease should also be offered 
early RC. 

Female Sex has also been shown to be a negative prognostic fac-
tor in T1HG disease. Women have an increased rate of recurrence 
and progression in addition to a decreased response to standard 
BCG therapy. However, the biological mechanisms behind the sex 
difference are not well understood and there are potentially several 
confounding variables [21,22]. Thus, patient sex is currently not a 
key factor in treatment planning for T1HG disease, but may prove 
to be in the future upon greater understanding of said biological 
mechanisms. 

Patient age is a relevant factor in management T1HG disease 
particularly with respect to the morbidity and mortality of treat-
ment options. Older T1HG patients do have an increased risk of 
mortality from UCB and a diminished response to BCG therapy, 
which are attributed to increased aggressiveness of the UCB and 
decreased immune response in old age respectively [3,23-25]. Giv-
en these data, RC might be a preferred option in elderly patients, 
yet the risks of morbidity and mortality after RC are significantly 
higher in older patients [26]. Conversely, younger patients tend to 
tolerate the morbidity of this operation better than older patients 
and RC should be offered early to younger patients when it is indi-
cated. 

Tumor size and location, as determined via TURBT and/or cys-
toscopy, can impact the difficulty of tumor treatment and disease 
prognosis. Martin-Doyle., et al. conducted a large meta-analysis 
which correlated larger tumors with increased risk of recurrence 
and progression [3]. T1HG patients with large tumors, and other 
poor prognostic factors, should be considered for early radical cys-
tectomy, especially if tumors are located in sites potentially limit-
ing resection. Understaging of tumor at sites such as the dome is 
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Concomitant CIS in patients with T1HG disease is considered a 
major determinant in treatment with early RC. It is associated with 
markedly increased risk of recurrence and progression. One study 
found that the 5 year risk of progression in patients with concomi-
tant CIS was 74%, compared to only 29% in those without [36]. 
Furthermore, the 7-year CSS with concomitant CIS is 58%, versus 
87% in the absence of concomitant CIS [3]. Due to the risks associ-
ated with concomitant CIS in T1HG, it may be beneficial to perform 
random biopsies to ensure absence of CIS, specifically during the 
follow up TURBT. If concomitant CIS is present in patients with 
T1HG disease, then early RC should be strongly considered for 
treatment [26,35]. 

more likely due to fear of deep resection causing perforation. In 
very select patients with solitary tumors at locations difficult to 
resect transurethrally, a partial cystectomy may be an alternative 
treatment option, unless other risk factors or findings indicate a 
more aggressive approach, namely RC [26,30].

Multifocality of UCB disease is associated with significantly 
shorter time to recurrence of disease. However multifocality does 
not appear to substantially increase the risk of progression nor de-
crease CSS [31]. Thus multifocality alone is not compelling enough 
to consider immediate RC as treatment in a T1HG patient, but pa-
tients with tumor multifocality in combination with other risk fac-
tors may benefit from immediate RC [26].

Kitamura and Kakehi suggest that optimal management strat-
egies for T1HG patient should be based on pathological findings 
from the follow up TURBT [32]. As mentioned previously, a follow 
up TURBT should be performed 2 - 6 weeks after the initial TURBT 
in patients with T1HG disease. In 27 - 82% of cases, residual dis-
ease has been found in the follow up TURBT, and the likelihood of 
having MIBC on follow up TURBT is about 2 - 30% [33,34]. Patients 
with T0 disease on follow up TURBT can undergo/continue BCG 
therapy or simply observation, while those with Ta are strongly 
recommended to undergo/continue BCG therapy. Patients who are 
upstaged to T2 disease on follow up TURBT should undergo RC. 
Patients with residual high volume T1HG disease are at increased 
risk of recurrence and progression and they should also be consid-
ered for immediate RC [26,35].

The current standard treatment for T1HG UCB involves an ini-
tial and repeat TURBT for staging and diagnosis, induction and 
maintenance BCG therapy, with long term surveillance cystoscopy 
to detect residual and recurrent tumor. This conservative, bladder-
sparing treatment is often used and is effective in most patients. 
However, significant clinical and pathologic factors can influence 
the effectiveness of intravesical therapy and serve as indications 
for more aggressive treatment strategies. In highly selected T1HG 
patients, partial cystectomy may be an alternative surgical ap-
proach if all other risk factors indicating need for a RC have been 
eliminated. The primary features that are indications for early RC in 
patients with T1HG disease include BCG unresponsiveness, BCG in-

UCB is the most common histological variant of bladder cancer, 
representing more than 90% of all cases of bladder cancer. How-
ever there are several other variants which have worse prognoses 
and decreased or total lack of responsiveness to BCG therapy [37]. 
Common variants include squamous cell (2.4% of bladder cancer 
cases), adenocarcinoma (1.7%), neuroendocrine (1.4%), and mi-
cropapillary (0.3%) [35]. Generally, T1HG patients with these vari-
ant histologies should be counseled regarding immediate RC [26]. 

Lymphovascular Invasion (LVI) is present in 10 - 36% of pa-
tients with T1 UCB and has been found significant in identifying 
T1HG patients at risk for lymph node metastasis [37,38]. Further-
more the progression free survival in patients with LVI versus 
those without LVI is markedly reduced, (66% vs85% respectively) 
[39]. Therefore, immediate RC should also be considered in T1HG 
patients with LVI, particularly when identified in combination with 
other significant risk factors.

Substaging of T1HG UCB in regards to depth of invasion is be-
coming increasingly popular and may become part of routine clini-
cal practice in the future. Substaging of T1HG focuses on deter-
mining if there is microscopic (T1m) or extensive (T1e) invasion 
of the lamina propria [40]. It is a significant differentiation as T1e 
disease is more likely to be understaged during TURBT. The clini-
cal application to sub-staging of T1HG tumors still needs validation 
in larger studies, but patients found to have T1e disease should at 
least be considered for RC [41]. 

Conclusion
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tolerance, concomitant CIS, variant histology, LVI, T1e disease, and 
residual T1HG disease or upstaged disease on follow up TURBT. 
Age is another important factor in the consideration of RC due to 
the increased risk of mortality and morbidity associated with the 
operation in old age, although older patients tend to have more ag-
gressive UCB and reduced effectiveness of BCG therapy. The role of 
CRT in this patient population is investigational at this time. Thus 
RC is often reserved for younger patients presenting with the risk 
factors mentioned previously. Currently T1HG UCB continues to 
present a complex challenge for clinicians and optimal treatment 
strategies for each individual patient must be personalized.
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