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Effects of Complete Bladder Cuff Removal on Oncological Qutcomes Following
Radical Nephroureterectomy for Upper Tract Urothelial Carcinoma
Hyunsoo Ryoo, Jungyu Kim, Taejin Kim, Minyong Kang, Hwang Gyun Jeon, Byong Chang Jeong, Seong Il Seo, Seong Soo Jeon,

Hyun Moo Lee, Hyun Hwan Sung
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Purpose This study aimed to evaluate the effects of bladder cuff method on oncological outcomes in patients who underwent radical

nephroureterectomy (RNU) for upper tract urothelial carcinoma.

Materials and Methods The records of 1,095 patients treated with RNU performed at our hospital between 1994 and 2018 were
retrospectively reviewed; 856 patients with no bladder tumor history were enrolled in the present study. The management of bladder
cuff was divided into two categories: extravesical ligation (EL) or transvesical resection (TR). Survival was analyzed using the Kaplan-
Meier method and Cox regression analyses were performed to determine which factors were associated with intravesical recurrence
(IVR)-free survival (IVRFS), cancer-specific survival (CSS), and overall survival (OS).

Results The mean patient age was 64.8 years and the median follow-up was 37.7 months. Among the 865 patients, 477 (55.7%)
underwent the TR and 379 (44.3%) the EL. Significantly higher IVRFS (p=0.001) and OS (p=0.013) were observed in the TR group. In
multivariable analysis, IVR, CSS, and OS were independently associated with the EL. Among 379 patients treated with the EL, eight
underwent remnant ureterectomy. Based on radical cystectomy-free survival, significant difference was not observed between the
two groups. However, significantly higher IVRFS was observed in the TR group when the tumor was located in the renal pelvis.

Conclusion Intramural complete excision of the distal ureter during RNU should be the gold standard approach compared with EL for

the management of distal ureter in terms of oncological outcomes.
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Introduction

Upper urinary tract urothelial carcinoma (UTUC) is a rare
disease and accounts for 7%-8% of all renal tumors and 5%
of all urothelial malignancies [1-3]. The carcinoma can arise
from the urothelial cells of the renal calyces, renal pelvis, or
ureter [4]; thus, the recurrence of bladder urothelial carcino-
ma is common, occurring in 15%-50% of patients after treat-
ment [5,6].

Radical nephroureterectomy (RNU) with bladder cuff exci-
sion (BCE) is the gold standard for the treatment of non-meta-
static UTUC [7-9]. Several BCE methods have been described
[4,10], however, the optimal BCE method is unclear. Com-
plete removal of intramural portion of distal ureter should
be implemented although no specific method about BCE is
recommended in the current guidelines [5,11]. Several groups
have evaluated the effects of different distal ureter approach-
es on oncological outcomes [1,7,12-19]. To date, the oncologi-
cal outcomes of these method have been evaluated in only a
few studies. Among them, the extravesical approach implies
the possibility of incomplete elimination of intramural ure-

ter. In a recent systematic review, extravesical incision of the
bladder cuff which involves dissecting the distal ureter and
bladder cuff extravesically was still performed in 30%-60% of
patients who underwent RNU and intravesical incision of the
bladder cuff is associated with improved intravesical recur
free survival [20].

In the present study, the effects of different distal ureter
approaches on the oncological outcomes was assessed in a
large, single center cohort of patients treated with RNU.

Materials and Methods

1. Patients

After Institutional Review Board approval, the records of
1,095 patients who underwent RNU with BCE for UTUC at
our center from 1994 to 2018 were retrospectively reviewed.
Patients with prior bladder cancer history, prior cystecto-
my, or systemic metastasis at presentation were excluded.
Patients were also excluded if they received preoperative
chemotherapy or radiotherapy or if final pathology did not
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reveal UTUC. Lymph node status was not considered an
exclusion criterion. Patients underwent lymph node (LN)
dissection if clinically significant LN is indicated on the pre-
operative computed tomography (CT). Finally, 856 patients
were included in the present study. Descriptions of patho-
logical characteristics (i.e., confirmation of transitional cell
carcinoma histology, tumor grade, presence of carcinoma
in situ, lymphovascular invasion [LVI], location, unifocality,
and multifocality) were based on pathologic reports com-
pleted after surgery.

2. Surgical technique

RNU was performed using BCE. The distal ureter was
removed either through an extravesical ligation (EL) of blad-
der cuff or transvesical resection (TR) of bladder cuff. Pluck
Technique which is transurethral resection of ureteral orifice
was not used in our center. TR of bladder cuff was defined
as visually confirming the ipsilateral ureteral orifice before
fully excising the bladder cuff. This procedure included two
types of surgical method: (1) creating an anterior cystotomy
and then excision of the intramural portion of ureter (two
incision on bladder); (2) or creating an cystotomy directly at
the upper portion of far distal ureter and the intramural por-
tion of the ureter was completely dissected (one incision on
bladder). Bladder was closed with a two-layer suture and we
confirm a watertight closure through filling water in bladder.

In the present study, the EL of bladder cuff was classified
as extravesical control of the premural ureter with a surgi-
cal device. With maximally traction on the ureter close to the
bladder, the distal ureter was dissected with clip, Hem-o-lok,
or tie. In this method, bladder was not incised and the ure-
teral orifice could not be visually confirmed.

During nephrectomy, the ureter is identified and clipped/
or ligated at the level of the proximal ureter. The choice of
bladder cuff method was based on the surgeon’s preference.
However, if the tumor involved the ureterovesical junction,
all surgeons removed the distal ureter using the TR of blad-
der cuff. The TR was performed after RNU via a Gibson or
Pfannenstiel incision.

3. Follow-up

Patients were followed up, generally, every 3-4 months
for the first year following RNU, every 6 months from the
second to the fifth year, and annually thereafter. Follow-up
after RNU consisted of history, physical examination, routine
blood test, urine cytology, chest X-rays, cystoscopic evalua-
tion of the bladder, and abdomino-pelvic CT for the evalu-
ation of contralateral upper urinary tract. Adjuvant chemo-
therapy was considered in patients with higher than pT2
category or with pN+.
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4. Oncological outcomes

Outcome parameters were assessed for intravesical recur-
rence (IVR), death due to disease, and death due to other
causes. IVR was defined as any urothelial disease identified
after RNU in the bladder. Cause of death was determined
by physicians who performed the treatment and by chart
review corroborated with death certificate. Time for each
parameter was measured from the day of RNU to diagnosis
of IVR or death.

5. Statistical analysis

Differences in continuous variables across distal ureter
approaches were assessed using the Student’s t test. The chi-
square test was used to evaluate the association between
categorical variables and the two approaches (TR and EL).
IVR-free survival (IVRFS), cancer-specific survival (CSS),
and overall survival (OS) curves were generated using the
Kaplan-Meier method and compared using the log-rank
test. The same statistical analysis was used to evaluate radi-
cal cystectomy (RC)-free survival and IVRFS based on dis-
tal ureter approach used in several preoperative situations.
Multivariable Cox regression models were used to measure
outcomes after RNU. All reported p-values were two sided
and statistical significance was set at 0.05. Statistical analyses
were performed using SPSS ver. 21.0 (IBM Corp., Armonk,
NY).

Results

1. Patient baseline characteristics

Patient baseline characteristics and pathologic findings are
shown in Table 1. The mean patient age was 64.8+10.8 years
and 27.7% were female. The median follow-up was 37.7
months. Among the 856 patients, 477 (55.7%) underwent the
TR and 379 (44.3%) underwent the EL. Groups differed sig-
nificantly in the proportion of laparoscopic cases, follow-up
duration, and time from RNU to IVR (p < 0.05).

2. Oncological outcomes

IVRES for the TR and EL at 5 years were 59.9% and 49.3%,
respectively (p=0.008) (Fig. 1A). At 10 years, the IVRFS was
56.3% and 45.5% for the TR and EL, respectively (p=0.028)
(Fig. 1A). CSS estimates at 5 years after RNU were 82.0% and
73.8% for the TR and EL, respectively (p=0.019) (Fig. 1B), and
at 10 years after RNU were 74.7% and 69.4%, respectively
(p=0.213) (Fig. 1B). OS estimates at 5 years after RNU were
79.7% and 68.0% for the TR and EL, respectively (p=0.001)
(Fig. 1C), and at 10 years after RNU were 61.2% and 58.4%,
respectively (p=0.648) (Fig. 1C).
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Table 1. Baseline characteristics of 856 patients without previous bladder tumor history treated radical nephroureterectomy for upper
tract urothelial carcinoma

Transvesical resection  Extravesical ligation

Variable of bladder cuff of bladder cuff p-value
No. of patients 856 (100) 477 (55.7) 379 (44.3)
Age (yr) 64.8+10.8 64.4+10.5 65.3+11.0 0.186
Sex
Male 619 (72.3) 353 (74.0) 266 (70.2) 0.215
Female 237 (27.7) 124 (26.0) 113 (29.8)
BMI 24.4+3.2 24.5+3.2 24.3+3.3 0.297
HTN
Yes 389 (45.4) 207 (43.4) 182 (48.0) 0.177
No 467 (54.6) 270 (56.6) 197 (52.0)
DM
Yes 155 (18.1) 87 (18.2) 68 (17.9) 0.911
No 701 (81.9) 390 (81.8) 311 (82.1)
Preoperative URS
Yes 431 (50.4) 227 (47.6) 204 (53.8) 0.070
No 425 (49.6) 250 (52.4) 175 (46.2)
Tumor location
Renal pelvis 419 (48.9) 214 (44.9) 205 (54.1) 0.061
Ureter 361 (42.2) 222 (46.5) 139 (36.7)
Proximal ureter 166 (19.4) 102 (21.4) 64 (16.9)
Distal ureter 195 (22.8) 120 (25.1) 75 (19.8)
Both renal pelvis and ureter 76 (8.9) 41 (8.6) 35(9.2)
Multifocality
Single 708 (82.7) 397 (83.2) 311 (82.1) 0.653
Multiple 148 (17.3) 80 (16.8) 68 (17.9)
Surgical approach
Open 395 (46.1) 256 (53.7) 139 (36.7) < 0.001
Laparoscopic 461 (53.9) 221 (46.3) 240 (63.3)
Tumor size (cm) 3.842.3 BVEEAG 3.9+2.3 0.108
pT category
<T1 355 (41.5) 212 (44.4) 143 (37.7) 0.172
T2 133 (15.5) 64 (13.4) 69 (18.2)
T3, T4 368 (43.0) 201 (42.2) 167 (44.1)
Grade, 111 393 (45.9) 212 (44.4) 181 (47.8) 0.334
PN category
NO 205 (23.9) 122 (25.6) 83(21.9) 0.395
Nx 580 (67.8) 319 (66.9) 261 (68.9)
N+ 71 (8.3) 36 (7.5) 35(9.2)
CIS
Present 73 (8.5) 41 (8.6) 32 (8.4) 0.937
Absent 783 (91.5) 436 (91.4) 347 (91.6)
Margin (+)
Present 26 (3.0) 15 (3.1) 11 (2.9) 0.837
Absent 830 (97.0) 462 (96.9) 368 (97.1)
LVI
Present 155 (18.1) 78 (16.4) 77 (20.3) 0.135
Absent 701 (81.9) 399 (83.6) 302 (79.7)

(Continued to the next page)
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Table 1. Continued

Transvesical resection

Extravesical ligation

Variable

Adjuvant chemotherapy
Yes 195 (22.8)
No 661 (77.2)

Intravesical recur
Follow-up (mo)
Time to intravesical recur (mo)

320 (37.4)
37.7 (15.9-74.4)
17.9 (7.1-47.9)

of bladder cuff of bladder cuff p-value
109 (22.9) 86 (22.7) 0.956
368 (77.1) 293 (77.3)
157 (32.9) 163 (43.0) 0.002
36.5 (15.3-87.9) 382 (16.9-64.9) <0.001
19.4 (8.1-56.1) 15.0 (6.4-40.7) <0.001

Values are presented as number (%), mean+SD, or median (IQR). BMI, body mass index; CIS, carcinoma in situ; DM, diabetes mellitus;
HTN, hypertension; IQR, interquartile range; LVI, lymphovascular invasion; SD, standard deviation; URS, ureteroscope.
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Fig. 1. Oncologic outcomes after radical nephroureterectomy according to bladder cuff method: intravesical recurrence-free survival (A),
cancer-specific survival (B), and overall survival (C). EL, extravesical ligation; SE, standard error; TR, transvesical resection.
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Table 2. Multivariable Cox regression analyses predicting intravesical recurrence, CSS, and OS

Female
BMI
Preop URS

Operation approach

Open
Lapa
Tumor location
Renal pelvis
Ureter
Both
Multifocality
Bladder cuffing
TR
EL
pT category
T0, Tis, Ta, T1
T2
T3, T4
Grade, 111
CIS
PN category
NO
Nx
N1+

Age (continuous)

Intravesical recur

HR (95% CI)
1.01 (1.00-1.02)

1.86 (1.46-2.37)

1 (reference)
0.87 (0.68-1.11)
1.50 (1.03-2.19)

1 (reference)
1.40 (1.12-1.75)

1 (reference)
0.66 (0.36-1.18)
1.41 (1.04-1.89)

p-value

< 0.001

0.034

0.267
0.036

0.003

0.002

0.160
0.025

Css
HR (95% CI)
1.02 (1.01-1.04)

1 (reference)

p-value
0.008

oS
HR (95% CI)
1.04 (1.02-1.05)

1 (reference)

<0.001

0.62 (0.44-0.87) 0.007 0.61 (0.45-0.82) 0.001
0.002 0.004
1 (reference) 1 (reference)

1.88 (1.31-2.69) 0.001 1.65 (1.22-2.22) 0.001
1.64 (1.01-2.66) 0.046 1.44 (0.94-2.19) 0.090
1 (reference) - 1 (reference) -
1.47 (1.06-2.05) 0.022 1.52 (1.14-2.03) 0.005

< 0.001 < 0.001

1 (reference) - 1 (reference) -
1.74 (1.07-3.83) 0.100 1.20 (0.75-1.91) 0.450
5.36 (3.09-9.29) <0.001 2.21 (1.50-3.25) <0.001
1.45 (0.99-2.12) 0.057 1.48 (1.07-2.04) 0.018
0.004 0.009

1 (reference) - 1 (reference) -
1.16 (0.77-1.76) 0.483 1.02 (0.73-1.44) 0.901
2.29 (1.37-3.83) 0.002 1.92 (1.21-3.03) 0.005

Margin positive
LVI

Adjuvant chemo 0.84 (0.62-1.15) 0.283

1.61 (1.17-2.22) 0.003
0.79 (0.56-1.12) 0.182

1.56 (1.08-2.25) 0.017
0.72 (0.50-1.04) 0.083

BMI, body mass index; CI, confidence interval; CIS, carcinoma in situ; CSS, cancer-specific survival; EL, extravesical ligation; HR, hazard
ratio; LVL, lymphovascular invasion; OS, overall survival; Preop URS, preoperative ureteroscopy; TR, transvesical resection.

3. Factors affecting IVR, CSS, and OS

In multivariable Cox regression analysis, the EL was
associated with IVR (hazard ratio, [HR], 1.40; 95% confidence
interval [CI], 1.12 to 1.75; p=0.003) compared with TR. Other
predictors of IVR based on multivariable analysis included
age, preoperative ureteroscopy (URS), tumor location, and
pN category (Table 2). The EL was also associated with
worse CSS and OS (HR, 1.47; 95% CI, 1.06 to 2.05; p=0.022
and HR, 1.52; 95% CI, 1.14 to 2.03; p=0.005, respectively). CSS
and OS were also significantly associated with age, surgical
approach, tumor location, pT category, pN category, and LVI
in multivariable analysis.

4. RC-free survival and the rate of remnant ureterectomy
The number of patients who underwent RC after RNU in

the TR and EL procedure groups was 11 (2.3%) and 10 (2.6%),
respectively. RC-free survival estimates at 5 years after
RNU were 97.3% and 95.7% for the TR and EL, respectively
(p=0.352) (Fig. 2), and at 10 years after RNU were 95.0% and
95.7%, respectively (p=0.742) (Fig. 2). In addition, the num-
ber of patients who underwent remnant ureterectomy after
RNU in the EL group was eight (2.1%). The mean period
from RNU to remnant ureterectomy was 32.4 months.

5. IVRFS in specific preoperative situations between the
two groups

In the subgroup analysis according to the location of
tumor, the TR group showed significantly improved IVRFS
in patients with renal pelvis tumor (p=0.003), but not in the
subgroup of ureter tumor (p=0.101). In patients with a single
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Fig. 2. Radical cystectomy—free survival after radical nephro-
ureterectomy according to bladder cuff method. EL, extravesical
ligation; SE, standard error; TR, transvesical resection.

tumor, TR group had less IVR than EL group (p=0.002), but
there was no difference in patients with multiple lesions
(p=0.227).

Discussion

Total excision of the distal ureter with its intramural por-
tion, the ipsilateral ureteral orifice, and bladder cuff is con-
sidered necessary for optimal management of UTUC [7,8,13].
Currently, several surgical approaches are used for the
management of distal ureter during RNU [1,4,5,7,12,16,21].
Among the approaches, including intravesical and extravesi-
cal BCE, involve opening the bladder [5,7,21]. However,
many surgeons perform RNU and distal ureter approaches
without incising the bladder but resecting the distal ureter
outside the bladder near the orifice. In addition, the onco-
logical outcomes of this method have been evaluated in only
a few studies [5,20]. In the present study, the TR was asso-
ciated with improved IVRFS and OS compared with EL. In
addition, the TR had higher CSS although without statistical
significance. The results demonstrated the incomplete distal
ureteric resection is closely associated with poor oncological
outcomes such as IVR, which is in agreement with previous
study results. Reportedly, if the distal ureter is not appropri-
ately removed, recurrence rates can range from 33%-75% in
the ureteric remnant even in the absence of positive surgical
margins [21-27].

Multivariable analysis showed the bladder cuffing method
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is significantly associated with IVR, CSS, and OS. In addi-
tion, N category, tumor location, and age played a signifi-
cant role in IVR, CSS, and OS. Although LVI and T category
(higher than T2) did not significantly affect IVR, these factors
affect CSS or OS. Possibly, either IVR is not significantly asso-
ciated with LVI and T category higher than T2, or occurrence
of IVR is not significantly different between low and high T
category. Conversely, preoperative URS significantly affected
IVR but not CSS and OS. Similarly, preoperative URS was
significantly associated with IVR in our previous study [28],
which was confirmed in this present study. Using diagnos-
tic tools such as CT instead of performing preoperative URS
could prevent the possibility of bladder tumor recurrence
following RNU.

The multivariable analysis demonstrated the type of blad-
der cuff significantly affects IVR and EL has detrimental
effects on recurrence. Therefore, RC is expected to be per-
formed more on patients who receive RNU using the EL due
to greater IVR than in patients who receive the TR. However,
RC was performed in 11 of 477 patients (2.3%) who received
the TR and in 10 of 379 patients (2.6%) who received the EL.
Significant difference was not observed in RC performance
rate and RC-free survival. Therefore, although there was
high recurrence rate of low T category bladder tumor in the
EL group, recurrence of higher T category (higher than T2)
bladder tumor was not likely to be affected by the type of
bladder cuff. However, the results can be interpreted differ-
ently. Although the EL causes higher bladder tumor recur-
rences, transurethral resection of the bladder tumor (TUR-
B) is performed if needed during regular follow-up. EL and
TR did not show any differences based on progression of
recurred low-stage bladder tumor to high stage (higher than
T2) bladder tumor. Low tumor recurrence rate was observed
in remnant ureter after the EL. Remnant ureterectomy was
performed in only 2.1% of patients among subjects treated
with the EL.

Notably, recurrent T1 bladder tumor which can be treated
with only TUR-B, does not require RC. TUR-B is not an oper-
ation with as high morbidity as RC, but it is still a surgery, so
it does have a certain level of morbidity. In clinical practice,
many patients undergo repeated TUR-B due to multiple IVR
after RNU, and repeated TUR-B is closely related to decrease
in quality of life. Therefore, after RNU, the oncological out-
comes, such as survival, should not be the only concern but
also include the reduction of IVR. If TR reduces the IVR, this
approach should be prioritized during RNU. In a number
of studies, including our research, the intravesical approach
was found to reduce IVR [20,21]. However, contrary results
were reported in several other studies [1,7]. The reason for
the contradicting outcomes between studies may be due to
not considering specific conditions such as tumor location,
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multifocality of tumor or preoperative URS which could
affect outcome. Therefore, we conducted subgroup analysis
according to factors which could affect to outcome. In our
results, the TR group showed significantly improved IVRFS
in patients with renal pelvis tumor, with single lesion and
in patients who underwent URS before RNU. In patients
with ureter tumor and multiple tumors, surgeons tend to
perform more TR. In the present study, all surgeons always
performed TR of bladder cuff when the tumor was located
in the far distal ureter which involved ureterovesical junc-
tion, which could be the reason for no significant difference
in IVR rate between TR and EL when the tumor was located
in the ureter. Though there is restriction to interpret these
results, in the clinical practice, TR should be recommended
for the patients with renal pelvis and/ or single tumor as well
as ureter and / or multiple lesions. Further research is needed
to compare IVR between TR and EL in each specific situation.

The present study had several limitations. First, the ret-
rospective nature of the study and non-randomized design
with surgical treatment based on surgeon preference or
tumor location, both introduce selection bias and are short-
comings. When considering selection bias due to tumor
location, the tumor location during TR tended to be more
prominent in the ureter, especially the distal ureter, but in
terms of tumor location, there was no statistically signifi-
cant difference between the TR and the EL group. Therefore,
selection bias due to tumor location does not seem to be criti-
cal. In addition, there was no significant difference in other
factors such as tumor size, pT category, grade, nodal status,
resection margin status, presence of carcinoma in situ, and
presence of LVI between the two groups, so the influence
of selection bias due to these factors is unlikely to be large.
Second, data on immediate intravesical therapy after RNU,
which can have a significant effect on IVR after RNU, are
not included in this study. In our center, intravesical therapy
has been performed for the first time since the second half
of 2018, so unfortunately, there are no data available on this.
And we could not evaluate the impact of intravesical therapy
on IVR after RNU. Third, the study was conducted for an
extended period (1994-2018) and involved 10 different sur-
geons, which could also cause bias. Furthermore, subtile tech-
nical variations among surgeons in distal ureter approaches

and improved techniques for BCE over the years may have
confounded the overall results. Nevertheless, the research
included a large sample size and extended follow-up period.
According to Margulis et al. [29], UTUC recurred at a median
of 10.4 months in their multicenter series of 1,363 patients [4].
Although there was wide variability in follow-up duration,
the median follow-up of 37.7 months should suffice to detect
most UTUC recurrences due to the natural history of the dis-
ease. Also, analysis of the bladder recurrence rate provides
added value. The retrospective analysis extracted from the
Surveillance, Epidemiology, and End Results database can-
not provide this type of information because it is not traced
[30]. In addition, the correlation between bladder cuff meth-
od and IVR was analyzed based on preoperative tumor fac-
tors, which may help surgeons select the appropriate bladder
cuff method in each clinical situation.

TR of bladder cuff during RNU for UTUC was associated
with improved IVRFS and OS compared with the EL. The
current study confirmed that the classic complete excision of
intramural portion of distal ureter should be implemented
during the RNU. It is highly recommended for the surgeon
to make sure that the BCE is completely performed during
the RNU.
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