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ABSTRACT

Purpose. We aimed to evaluate whether maximal transure-
thral resection (TUR) affects the oncological outcome of
partial cystectomy (PC) performed in patients with muscle-
invasive bladder cancer (MIBC), although radical cystec-
tomy (RC) and trimodal therapy (TMT) are regarded as
standard treatments for MIBC.

Methods. In this retrospective study, we evaluated the data
of 98 patients who underwent PC due to MIBC between
January 2006 and December 2018. Of the 98 patients, 71
underwent maximal TUR. We evaluated the recurrence-
free survival (PFS), pelvic recurrence-free survival (pPFS),
cancer-specific survival (CSS), and overall survival (OS)
using the Kaplan—Meier method according to the maximal
TUR status. Variables associated with survival were ana-
lyzed using Cox regression analyses.

Results. The 5-year PFS (42.5% vs. 20.3%, p=0.008),
pPFS (50.7% vs. 24.1%, p=0.003), and CSS (74.0% vs.
51.0%, p=0.016) were also higher in patients who under-
went maximal TUR. The multivariable Cox regression anal-
ysis showed that maximal TUR was associated with PFS
(hazard ratio [HR]=0.500, p=0.029), pPFS (HR =0.353,
p=0.004), and CSS (HR=0.416, p=0.027). However,
maximal TUR did not affect the OS (HR=0.618, p=0.132).
Conclusion. PC resulted in acceptable oncological out-
comes in patients with MIBC, while maximal TUR played
an important role in improving the oncological outcomes.
PC after maximal TUR can be suggested as a treatment
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option for MIBC patients who are unable to undergo RC
and TMT.

Bladder cancer is one of the most common types of uri-
nary tract cancers, and 550,000 patients worldwide are diag-
nosed with bladder cancer annually.! At the time of diagno-
sis, 70% of primary bladder tumors are non-muscle-invasive
bladder cancer (NMIBC), while 30% are muscle-invasive
bladder cancer (MIBC).? Radical cystectomy (RC) with pel-
vic lymph node dissection (PLND) and urinary diversion is
regarded as the gold standard treatment for MIBC according
to several guidelines.®* Although RC is considered an effec-
tive locoregional option for controlling high-risk bladder
cancer, 13-67% of patients undergoing RC experience con-
siderable perioperative and postoperative complications.”’
In an effort to decrease the complications and substantial
morbidity of open radical cystectomy (ORC), robot-assisted
radical cystectomy (RARC) has been increasingly adopted
for the treatment of MIBC. Although a recent meta-analysis
showed that RARC is associated with a significantly lower
major postoperative complication rate compared with ORC,
the 90-day major complication rate reached 20%.® Along
with these postoperative complications, the negative effects
of RC on urinary, bowel, and sexual function, as well as on
body image, can decrease the quality of life.’

To overcome the different problems associated with RC,
trimodal therapy (TMT), which involves maximal tran-
surethral resection of the bladder tumor (TURBT), chemo-
therapy for radiation sensitization, and external beam radio-
therapy, is the recommended bladder-preserving approach
for patients with MIBC.* Although no randomized study
has compared the oncologic outcomes of RC and TMT per-
formed in patients with MIBC, a previous propensity score
analysis reported similar oncologic outcomes between TMT
and RC in selective patients.'” In order to preserve bladder
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function and cure bladder cancer, the indications for TMT
should be fully considered; it may be suitable for patients
with a solitary tumor, a tumor of <5 cm in diameter, with-
out or with minimal hydronephrosis, and without concurrent
extensive or multifocal carcinoma in situ (CIS).'%!!

Partial cystectomy has also been employed as a bladder-
preserving approach for MIBC. Partial cystectomy allows
complete pathologic staging of the primary tumor with
full-thickness excision, removal of the wide portion of the
bladder and overlying peritoneum containing the tumor,
and PLND.!? Several studies have demonstrated that PC is
associated with decreased surgical morbidity.'*!* However,
since PC is associated with a higher risk of tumor recurrence
and need for secondary therapies, it has been regarded as an
inferior treatment option.!>-1¢

During partial cystectomy, the bladder is opened when
en bloc resection of a bladder tumor is performed, and urine
leakage from the bladder is expected. When residual tumor
remains in the bladder before PC is performed, the tumor
cells are likely to leak out from this site. This will affect
the oncological outcome of patients receiving PC. Hence,
we aimed to evaluate the effect of maximal TUR on the
prognosis of PC in this study.

METHODS
Patient Selection and Characteristics

We reviewed the medical records of 435 patients who
underwent partial cystectomy due to bladder tumors between
January 2006 and December 2018 at Severance Hospital,
Seoul, Korea. The exclusion criteria were for patients
with the following characteristics: (1) without urothelial
carcinoma; (2) with non-muscle invasive bladder cancer; (3)
with multiple tumors or carcinoma in situ (CIS); (4) with
distant metastasis; and (5) when clear determination of the
status of TURBT was difficult.

We investigated the following data in all patients: sex, age,
body mass index, smoking history, tumor size, pathologic
tumor stage, surgical margin, adjuvant chemotherapy, and
TURBT status. Thereafter, we performed a detailed review
of the surgical records and endoscopic image obtained
during TURBT. The status of TURBT was evaluated based
on the surgical report, pathology report, and endoscopic
image. The patients were classified as having a maximal
TURBT if the specimen obtained contained a muscle layer
as documented in the pathology report and if a maximal
resection was performed as indicated in the operative report.
If the TURBT status was not determined as documented
in the surgical record, endoscopy was carried out after
performing TURBT.

The patients were divided into two groups based on
TURBT status. Group 1 included 27 patients who did not

undergo maximal TURBT, while group 2 included 71
patients who underwent maximal TURBT. These two groups
were compared based on the previously mentioned variables
to evaluate any significant differences between them.

Follow-Up

The follow-up schedule, including the type of treatment
required (adjuvant or salvage chemotherapy), was decided by
the attending physician based on the classification of cancer
risk. Cystoscopy with urine cytology was performed every
3 months for the first year, every 6 months for the second
year, and every 6—12 months thereafter. Imaging studies such
as abdominopelvic and chest computed tomography (CT),
magnetic resonance imaging of the bladder, bone scan, or
positron emission tomography and CT was performed every
3-6 months, as needed, to assess for disease progression.
Tumor progression was defined as a diagnosis of MIBC;
tumor recurrence in the regional node, pelvic organ, or soft
tissue; or distant metastasis.

TABLE 1 Patients’ characteristics

Variables No maximal TUR Maximal TUR  p value
27 71
Age 74 (65-80) 71 (61-75) 0.056
Sex 0.838
Male 20 (74.1%) 54 (76.1%)
Female 7 (25.9%) 17 (23.9%)
BMI 22.9(21.4-24.8) 23.7(21.7-26.2) 0.252
Smoking 0.882
Nonsmoker 13 (48.1%) 33 (46.5%)
Current or 14 (51.9%) 38 (53.5%)
ex-smoker
Variant 11 (40.7%) 18 (25.4%) 0.136
Tumor size 3.0 (2.14.0) 2.6 (2.0-3.8) 0.176
Residual tumor size 2.7 (2.1-4.0) 2.1(0.5-3.2) 0.001
pT stage 0.240
pT2 9 (33.3%) 33 (46.5%)
pT3 18 (66.7%) 38 (40.6%)
pN stage 0.228
pNO 8 (29.6%) 32 (45.1%)
pN1-3 5 (18.5%) 15 (21.1%)
Unknown 14 (51.9%) 24 (33.8%)
Surgical margin 3(11.5%) 7 (9.9%) 0.557
Adjuvant 10 (37.0%) 40 (56.3%) 0.088
chemotherapy

TUR transurethral resection, BMI body mass index
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Statistical Analyses

The patient characteristics were compared between the
two groups using the Mann—Whitney U test for continuous
data and chi-square test for dichotomous variables. The
categorical variables are expressed as frequencies and
percentages, while the continuous variables are expressed
as medians and interquartile ranges (IQRs). Kaplan—-Meier
curves and log-rank test were used to depict and compare
the progression-free survival (PFS), pelvic progression-free
survival (pPFS), cancer-specific survival (CSS), and overall
survival (OS). Then, multivariable Cox regression models
were constructed to determine the variables associated with
the oncologic outcomes. All tests were two sided, and a p
value of <0.05 was considered significant. The statistical
analyses were performed using STATA® version 15.1
(StataCorp LLC, College Station, TX, USA).
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Good Clinical Practice Protocols

The study was approved by the institutional review board
of the Yongin Severance Hospital. (2022-0063-001). This
study was performed in accordance with the applicable
laws and regulations, good clinical practices, and ethical
principles described in the Declaration of Helsinki. Written
informed consent was obtained from all patients.

RESULTS

Among 98 patients, 71 underwent maximal TUR. No
difference was found in the clinicopathologic characteristics
between the two groups, except for the residual tumor size
(Table 1).

Figure 1 shows the Kaplan—-Meir curves of PFS, pPES,
CSS, and OS. With a median follow-up duration of 40.5
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FIG. 1. Kaplan—Meier curves of progression-free survival (A), pelvic progression-free survival (B), cancer-specific survival (C), and overall
survival (D) in group 1 (patients who did not undergo maximal TUR) and group 2 (patients who underwent maximal TUR)
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months (IQR 20.75-72.25), the 5-year PFS, pPFS, CSS,
and OS rates were 36.6%, 43.7%, 66.7%, and 54.3%, respec-
tively. The 5-year PFS rate was higher in group 2 compared
with that in group 1 (42.5% vs. 20.3%, p=0.008). The
5-year pPFS (50.7% vs. 24.1%, p=0.003) and CSS (74.0%
vs. 51.0%, p=0.016) were also higher in group 2 compared
with that in group 1. However, no significant difference was
observed in the OS between group 1 and group 2 (58.6% vs.
43.1%, p=0.126).

Multivariable Cox regression analysis showed that maxi-
mal TUR (hazard ratio [HR]=0.500, 95% confidence inter-
val [CI] 0.0.268-0.933, p=0.029) was associated with PFS
with LN involvement (HR =2.557, 95% CI 1.204-5.431,
p=0.029) (Table 2). Maximal TUR (HR=0.353, 95%
CI 0.176-0.710, p=0.004) was related with the reduced risk
of pelvic progression. Female gender (HR=2.215, 95% CI
1.079-4.547, p=0.030) and LN involvement (HR=3.171,
95% CI 1.345-7.479, p=0.008) were associated with
pPFS (Table 3). The factors affecting CSS were maximal
TUR (HR=0.416, 95% CI 0.192-0.904, p=0.027) and
LN invasion (HR =2.892, 95% CI 1.128-7.416, p=0.027)
(Table 4). However, maximal TUR was not associated with
OS (HR=0.618, 95% CI 0.330-1.157, p=0.132). Older

age (HR=1.047, 95% CI 1.016-1.080, p=0.003) and LN
invasion (HR=2.921, 95% CI 1.346-6.340, p=0.007) were
associated with worse OS (Table 5).

In patients who achieved pTO, the 5-year PES, pPFS, CSS,
and OS were 73.5%, 78.4%, 92.9%, and 79.6%, respectively.
In logistic regression analysis, only pT stage was found to
be a predictive factor for pTO (odds ratio=0.037, 95% CI
0.005-0.301, p=0.002, Table 6).

DISCUSSION

Partial cystectomy has been used as a treatment for MIBC
for several years. RC and TMT have been recently recom-
mended for the treatment of MIBC, while partial cystectomy
alone is no longer recommended. Radiotherapy as treatment
for MIBC was suggested during outpatient clinic visits and
was carried out every day for 50 days.>* Previous studies
related to TMT have reported that the treatment comple-
tion rate of radiotherapy was > 80%.'""'8 However, various
challenges were encountered when radiotherapy was imple-
mented in a real clinical setting. Patients living in areas with
poor access to hospitals find it difficult to visit the hospital
every day. In addition, patients with comorbidities who were

TABLE 2 Cox proportional

; . Variables Univariable analysis Multivariable analysis
hazard regression analysis
of factors associated with HR (95% CI) p value HR (95% CI) p value
progression-free survival
Age 1.021 (0.992-1.050) 0.16
Sex 0.093
Male 1 (Ref)
Female 1.699 (0.916-3.154)
BMI 0.982 (0.906-1.065) 0.666
Smoking 0.863
Nonsmoker 1 (Ref)
Current or ex-smoker 0.950 (0.532-1.697)
Variant 0.664
No 1 (Ref)
Yes 1.153 (0.606-2.193)
Tumor size 0.967 (0.750-1.246) 0.794
pT stage 0.013 0.082
pT2 1 (Ref) 1 (Ref)
pT3 2.202 (1.184-4.095) 1.790 (0.928-3.452)
pN stage
pNO 1 (Ref) 1 (Ref)
pN1-3 3.073 (1.477-6.390) 0.003 2.557 (1.204-5.431) 0.015
Unknown 1.321 (0.659-2.651) 0.433 1.244 (0.608-2.546) 0.551
Adjuvant chemotherapy 1.002 (0.558-1.797) 0.995
Maximal TUR 0.011 0.029
No 1 (Ref) 1 (Ref)
Yes 0.457 (0.250-0.835) 0.500 (0.268-0.933)

HR hazards ratio, CI confidential interval, BMI body mass index, TUR transurethral resection
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not indicated for RC may have found it difficult to visit the
hospital every day due to limited mobility. Although patients
in whom RC and TMT were difficult to perform have been
identified, the role of PC in some MIBC patients remains
unknown.

Hence, we reviewed the previous studies regarding the
oncologic outcomes of PC. Previously, several studies on
partial cystectomy reported a 5-year RFS rate of 39-69%,
a CSS rate of 76-84%, and an OS rate of 57-79%.'%'%!
However, all of these studies were conducted among patients
with NMIBC. Unfortunately, only a few studies have evalu-
ated the oncologic outcome of partial cystectomy in patients
with MIBC. Among the few studies, Chung et al.? reported
outcomes of PC in patients with urothelial carcinoma,
and they demonstrated a 5-year PFS rate of 49% in MIBC
patients. Kassouf et al.'?> reported 5-year RFS, CSS and
OS rates of 39%, 87%, and 67%, respectively. Meanwhile,
our study reports 5-year PFS, pPFS, CSS, and OS rates of
36.6%, 43.7%, 66.7%, and 54.3%, respectively. Our results
showed relatively worse oncological outcomes compared
with those of previous studies. Moreover, the proportion of
patients with T3 and lymph node metastasis in our study is
higher than that in previous studies. Therefore, the oncologic

outcome was slightly worse because the patients included in
our study had a higher bladder cancer stage.

Previous studies have shown that the most important fac-
tor affecting the prognosis of bladder cancer is the tumor
stage. Several studies indicated that T stage and N stage
were important prognostic factors for MIBC.2** However,
the number of studies that have analyzed the factors that can
affect the oncological outcomes of PC is limited. A recent
study established a prognostic model for MIBC using CSS
data obtained from the Surveillance, Epidemiology, and End
Results database.? In this study, Zhan et al. reported that the
factors associated with CSS were age, TNM stage, tumor
size, and number of harvested LNs. As is generally known,
the presence of LN invasion was also found to be associated
with the oncologic outcomes in our study. However, T stage
was associated with survival only in the univariate analy-
sis of pelvic recurrence, while other studies reported that
this factor did not have a significant effect on the oncologic
outcome. Moreover, maximal TUR played an important
role in the PFS, pPFS, and CSS. Previously published stud-
ies have reported the importance of maximal TUR. James
et al.”® reported that maximal TUR improved the prognosis
in patients who underwent RC after receiving neoadjuvant

TABLE 3 Cox proportional

; . Variables Univariable analysis Multivariable analysis
hazard regression analysis of
factors associated with pelvic HR (95% CI) p value HR (95% CI) p value
progression-free survival
Age 1.026 (0.991-1.061) 0.145
Sex 0.027 0.030
Male 1 (Ref) 1 (Ref)
Female 2.190 (1.093-4.388) 2.215 (1.079-4.547)
BMI 0.965 (0.878-1.061) 0.465
Smoking 0.940
Nonsmoker 1 (Ref)
Current or ex-smoker 0.974 (0.496-1.914)
Variant 0.615
No 1 (Ref)
Yes 1.209 (0.578-2.530)
Tumor size 0.983 (0.733-1.318) 0.907
pT stage 0.107
pT2 1 (Ref)
pT3 1.774 (0.884-3.561)
pN stage
pNO 1 (Ref) 1 (Ref)
pN1-3 3.171 (1.345-7.479) 0.008 3.235 (1.363-7.679) 0.008
Unknown 1.377 (0.616-3.077) 0.436 1.385 (0.599-3.186) 0.448
Adjuvant CTx 1.007 (0.509-1.991) 0.985
Maximal TUR 0.004 0.004
No 1 (Ref) 1 (Ref)
Yes 0.366 (0.184-0.727) 0.353 (0.176-0.710)

HR, hazards ratio; CI, confidential interval; BMI, body mass index; TUR, transurethral resection.
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TABLE 4 CO,X propor tif)nal Variables Univariable analysis Multivariable analysis
hazard regression analysis of
factors associated with cancer- HR (95% CI) p value HR (95% CI) p value
specific survival
Age 1.028 (0.990-1.067) 0.151
Sex
Male 1 (Ref)
Female 2.077 (0.942-4.582) 0.7
BMI 0.924 (0.821-1.041) 0.194
Smoking 0.744
Nonsmoker 1 (Ref)
Current or ex-smoker 1.139 (0.521-2.494)
Variant 0.519
No 1 (Ref)
Yes 1.331 (0.558-3.175)
Tumor size 0.960 (0.688-1.338) 0.808
pTstage 0.031
T2 1 (Ref)
T3 2.583 (1.091-6.112)
PN stage
pNO 1 (Ref) 1 (Ref)
pN1-3 3.165 (1.244-8.053) 0.016 2.892 (1.128-7.416) 0.027
Unknown 1.287 (0.476-3.475) 0.619 1.092 (0.397-2.999) 0.865
Adjuvant CTx 1.199 (0.554-2.595) 0.644
Maximal TUR 0.021 0.027
No 1 (Ref) 1 (Ref)
Yes 0.405 (0.189-0.871) 0.416 (0.192-0.904)

HR hazards ratio, CI confidential interval, BMI body mass index, TUR transurethral resection

chemotherapy (NAC). In the group that underwent maxi-
mal TUR, more patients showed a complete response after
NAC and reported significantly higher OS and CSS. The
researchers viewed maximal TUR before NAC as a type of
cytoreductive surgery and thought that NAC had a favorable
effect as the primary tumor burden was reduced. However,
since PC was performed without NAC in our study, another
factor may explain why maximal TUR improved the survival
rate. As mentioned in the Introduction, urine leakage occurs
as the bladder opens, and the risk of seeding increases if a
residual tumor exists. Accordingly, the oncologic outcome
might be worse in patients who did not undergo maximal
TUR.

Another unusual finding in our results is the fairly high
proportion of patients who did not receive PLND. Although
not shown in the Results Section, all clinical stage N1-3
patients underwent PLND, and the younger the patient,
the higher the rate of receiving PLND. It seems that a
significant number of patients did not undergo PC with a
definitely curative aim because they were not suitable for
both RC and RT. We believe that a study on the oncological
results in patients who underwent both PC and PLND is
also necessary.

Several factors were not analyzed but had a possible influ-
ence on the patients’ prognoses. First, we could not evaluate
the effect of surgical margin on the oncologic outcomes.
When performing PC, a margin of at least 1 cm should be
secured, and resection should be performed.27 In our results,
because the number of patients with positive margins was
not relatively large, the margins could not be included as var-
iables in the Cox proportional hazard analysis. And prostatic
urethra biopsy was not performed in all patients. Prostatic
urethra biopsy was performed only when there was evidence
of gross tumor invasion. Therefore, in practice, the possibil-
ity that residual tumor remains after even maximal TUR
cannot be completely ruled out. During the follow-up period,
progression of prostate was observed in one patient each
from group 1 and group 2. Another important factor is NAC.
According to several guidelines, NAC is recommended in
MIBC, and several studies reported that NAC improved the
survival of patients with MIBC.?*° However, our study did
not evaluate the effect of NAC on the survival rates. NAC
was not covered by health insurance during the period when
the MIBC patients included in our study underwent PC.
Therefore, none of the patients received chemotherapy prior
to surgery. Bazzi et al.*” reported 5-year RFS and OS rates of
28% and 63% in 36 patients who underwent PC after NAC.
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TABLE 5 Cox proportional

; . Variables Univariable analysis Multivariable analysis
hazard regression analysis of
factors associated with overall HR (95% CI) p value HR (95% CI) p value
survival
Age 1.049 (1.017-1.083) 0.002 1.047 (1.016-1.080) 0.003
Sex
Male 1 (Ref)
Female 1.653 (0.872-3.135) 0.124
BMI 0.925 (0.843-1.014) 0.096
Smoking 0.632
Nonsmoker 1 (Ref)
Current or ex-smoker 0.863 (0.472-1.577)
Variant 0.088
No 1 (Ref)
Yes 1.746 (0.920-3.312)
Tumor size 1.148 (0.896-1.473) 0.275
pTstage 0.247
T2 1 (Ref)
T3 1.432 (0.780-2.629)
PN stage
pNO 1 (Ref) 1 (Ref)
pN1-3 2.949 (1.360-6.396) 0.006 2.921 (1.346-6.340) 0.007
Unknown 1.861 (0.880-3.936) 0.104 1.453 (0.674-3.130) 0.34
Adjuvant CTx 0.896 (0.492-1.633) 0.72
Maximal TUR 0.132
No 1 (Ref)
Yes 0.618 (0.330-1.157)

TABLE 6 Logistic regression of predictors of pTO after transure-

HR hazards ratio, CI, confidential interval, BMI body mass index, TUR transurethral resection

thral resection of bladder tumor

Variable OR (95% CI) P value
Age 1.015 (0.965-1.068) 0.558
Sex 0.195
Male 1 (ref)
Female 0.358 (0.076-1.692)
BMI 1.125 (0.970-1.304) 0.119
Smoking 0.601
Nonsmoker 1 (ref)
Current or ex 1.327 (0.460-3.828)
Variant 0.986
No 1 (ref)
Yes 0.990 (0.314-3.116)
Tumor size 0.681 (0.418-1.112) 0.124
pTstage 0.002
T2 1 (ref)
T3 0.037 (0.005-0.301)

OR odds ratio, CI confidential interval, BMI body mass index

Recently, a study on the role of NAC, LND, and treatment
delay in patients who underwent PC, using the National

Cancer Database, was reported. Lenis et al.>! reported that

adequate LND improved the OS, but NAC was not associ-
ated with OS. This may be because patients who received
PC were generally older and received NAC less frequently,
making it difficult to perform an accurate evaluation. Based
on these studies, NAC seemed to improve the therapeutic
effect of PC for MIBC. Second-look TUR may be helpful in
performing maximal TUR. It has been reported that residual
cancer remains in 20-30% of cases when second-look TUR
is performed, even in high-grade T1 bladder cancer.’>** In
MIBC, there is a very high possibility that residual tumor
will remain after the initial TURBT. Performing second-look
TUR will contribute to maximally reducing residual tumor,
which may also improve the oncological outcome of PC.
Another limitation is that our results might be sensitive to
selection bias owing to the retrospective and non-randomized
nature of this study. For example, due to different surgeon
preferences, narrow-banding imaging (NBI) or blue light
cystoscopy were not used in all patients to confirm CIS or
tumor. Because NBI or blue light improves the overall CIS
detection rate,* patients who did not use it are more likely
to have undetected CIS or tumor. And this can adversely
affect oncological outcomes. Lastly, the number of patients
included in this study was relatively small, and the follow-up
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duration was short. Nevertheless, our study involved more
patients than previous studies and suggested that maximal
TUR performed before PC could improve the oncological
outcome of PC.

CONCLUSION

PC can achieve acceptable oncological outcomes in
patients with MIBC. Moreover, maximal TUR plays an
important role in improving the PC results. Among the
MIBC patients encountered in real clinical practice, some
experienced difficulties receiving RC or TMT; hence, PC
after maximal TUR may be one of the treatment options for
these patients.
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