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Abstract

Introduction: Radical cystectomy (RC) and radical nephroureter-
ectomy (RNU) are commonly performed in urological oncology.
Concurrent disease in the upper tract and bladder is rare, so per-
forming both procedures in the same setting is uncommon. Here,
we report the perioperative and oncological outcomes of a single-
institution series of concurrent RC+RNU.

Methods: We retrospectively reviewed the charts of patients who
underwent concurrent RC+RNU for bladder and/or upper tract
urothelial carcinoma between 2006 and 2020. Patient demographic
and clinical factors, perioperative parameters, and oncological out-
comes were obtained.

Results: Twenty-seven patients underwent RC+RNU during the study
period; 22 (81%) were male. Median (interquartile range) patient
age was 71 (67-75) years. All had a diagnosis of bladder cancer.
Concurrent upper tract urothelial carcinoma (UTUC) was the indi-
cation for RNU in 12 cases (44%) and non-functional renal unit
in the remainder. Two patients (7%) experienced early postopera-
tive mortality. Eight patients (30%) experienced major complica-
tions (Clavien-Dindo >3). Complications did not vary significantly
between those rendered anephric (5/16, 31%) and those who were
not (3/11, 27%) (p=0.82, Chi-squared test). Median (95% confidence
interval) and five-year overall survival were 47 (41-52) months and
42%, respectively. Six of 22 male patients (27%) experienced a ure-
thral recurrence and three of 14 patients (21%) with non-functional
kidneys had occult UTUC discovered on final pathology.
Conclusions: Combined RC+RNU carries an elevated periopera-
tive risk, primarily in highly comorbid patients. Striking rates of
occult UTUC in non-functional kidneys and of urethral recurrence
after cystectomy were noted. RC+RNU is an appropriate option
in select patients.

Introduction

Urothelial cell carcinoma (UCC) is projected to be respon-
sible for 84 000 new cancer cases in 2021 and to represent
the fourth most common cancer in men."? A primary bladder
malignancy accounts for 90-95% of all UCC cases, while
upper tract urothelial carcinoma (UTUC) accounts largely
for the remainder. Radical cystectomy (RC) remains the gold-
standard surgical treatment for invasive or pathologically
adverse UCC, while radical nephroureterectomy (RNU)
remains the gold-standard surgical treatment for pathologi-
cally adverse UTUC.??

Of the approximately 25% of bladder cancer patients
who have disease aggressive enough to warrant RC, a small
but appreciable fraction of patients demonstrate concurrent
pathology of the upper tract that may warrant simultaneous
RNU. The indication for upper tract removal may be due to
synchronous UTUC or non-functioning kidney(s) secondary
to obstructive uropathy or intrinsic renal disease.? Indeed,
both indications are, to some extent, linked to the presence
of UCC of the bladder cancer. Likely due to a shared patho-
genesis between UTUC and UCC of the bladder, synchro-
nous UTUC and UCC of the bladder is not uncommon.*® As
many as 17% of those with UTUC present with synchronous
bladder cancer.®

The presence of a non-functioning kidney may simi-
larly demonstrate a relatively high prevalence in patients
with aggressive UCC of the bladder. Approximately 27% of
patients with muscle-invasive bladder cancer present with
hydronephrosis prior to cystectomy, and chronic kidney dis-
ease (CKD) patients have been shown to have significantly
higher rates of multifocal UCC/UTUC.” The risk of UTUC in
end-stage renal disease (ESRD) patients is so high, approach-
ing 50-fold higher than seen in the general population in
some nations, that prophylactic bilateral nephroureterectomy
of the non-functioning renal units may be considered even
in the absence of UTUC when cystectomy is indicated.®?

Still, there are relatively low proportions of patients who
have severe enough pathology of both the upper and lower
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tracts to warrant simultaneous RC+RNU, which has ham-
pered adequate characterization of patient outcomes. To
date, only small case series and individual case reports are
available on this topic. #1°"* Accordingly, herein, we present
the largest case series of patients undergoing simultaneous
RC+RNU in North America to date. The aim of this study
was to present our single-institution experience of those
cases necessitating these two procedures concurrently. Our
results will help to guide counselling and management in
this rare scenario.

Methods

Patient cohort

Twenty-seven patients who underwent simultaneous RC and
unilateral or bilateral RNU between 2006 and 2020 at our
tertiary referral center institution were identified. A database
of patient characteristics, operative parameters, complica-
tions, and oncological outcomes was assembled by chart
review. This retrospective review was approved by the insti-
tutional review board (protocol number STU 2021-0527)
and informed consent was waived.

Data collection

Patient data collected included demographic data, age at sur-
gery, clinical comorbidities, body mass index (BMI), tobacco
use status, American Society of Anesthesiologists (ASA) clas-
sification, history and details of prior bladder or upper uri-
nary tract carcinoma, preoperative cancer grade and stage,
and use of neoadjuvant chemotherapy. Operative details
documented included RNU laterality, surgical approach
for the bladder, surgical approach for the kidney, estimated
blood loss, total operative time, transfusion requirement,
postoperative course details, complications using Clavien-
Dindo classification, and surgical pathology results. The
oncological outcomes documented included subsequent
therapies, oncological progression, urethral recurrence, last
followup, and death with associated cause.

Statistical analysis

Descriptive statistics were performed, with calculation of
mean with standard deviation or median with interquar-
tile range (IQR) when appropriate. Perioperative outcomes
of interest among patients rendered anephric vs. not and
between different surgical approaches were calculated using
the Kruskal-Wallis analysis of variance on ranks, Fisher’s
exact test, and Chi-squared tests as appropriate. SPSS version
27 (IBM, Armonk, NY, U.S,) was used to generate Kaplan-
Meier curves for oncological outcomes of recurrence-free

Table 1. Clinical and pathological characteristic of 27
patients who underwent combined radical cystectomy/

radical nephroureterectomy

Variable n (%) or median (IQR)
Total 27
Age, years 71 (66-75)
Sex
Male 22 (81%)
Female 5 (19%)
Race
White 24 (89%)
Black 1(3.7%)
Hispanic 1(3.7%)
Asian 1(3.7%)
Smoking status
Never smoker 8 (30%)
Prior smoker 17 (63%)
Current smoker 2 (7.4%)
Lynch syndrome 2 (7.4%)
BMI
Mean (+ SD) 28 (+4.4)
ASA score
1 0 (0%)
2 4 (15%)
3 21 (78%)
4 2 (7.4%)
Charlson comorbidity index
0-2 4 (15%)
3-5 11 (41%)
6-8 10 (37%)
>9 2 (7.4%)
Indication for nephrouretectomy
Upper tract urothelial carcinoma 13 (48%)
Non-functional renal unit 14 (52%)
Indication for cystectomy
De novo high-risk NMIBC 2 (7.4%)
De novo MIBC 11 (41%)
Treatment-refractory NMIBC 13 (48%)
Progressive NIMBC 1(3.7%)
Prior history of NMIBC 14 (52%)
Interval since first diagnosis (months) 60 (18-67)
Bacillus Calmette-Guérin treatment 13 (93%)
Ta/Tis 11 (79%)
T1 3(21%)
Low-grade 4 (29%)
High-grade 10 (71%)
Received neoadjuvant chemotherapy 8 (30%)
Clinical tumor stage, bladder
cTa/Tis 13 (48%)
cT1 4 (15%)
cT2+ 10 (37%)

ASA: American Society of Anesthesiology; IQR: interquartile range (25th-75th percentiles);
MIBC: muscle-invasive bladder cancer; NMIBC: non-muscle-invasive bladder cancer; SD:

standard deviation.
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Table 1 (cont’d). Clinical and pathological characteristic of
27 patients who underwent combined radical cystectomy/
radical nephroureterectomy

Variable n (%) or median (IQR)
Clinical tumor stage, upper tract
cTa/Tis 11 (41%)
cT1 1(3.7%)
cT2+ 1(3.7%)
Nodal stage (pelvic and upper tract)
cNO 26 (96%)
cN+ 1(3.7%)
Metastatic stage
cMo0 26 (96%)
cM1a 0 (0%)
cM1b 1(3.7%)

ASA: American Society of Anesthesiology; IQR: interquartile range (25th—75th percentiles);
MIBC: muscle-invasive bladder cancer; NMIBC: non-muscle-invasive bladder cancer; SD:
standard deviation.

survival, progression-free survival, cancer-specific survival,
and overall survival (OS).

Patient characteristics are provided in Table 1. Twenty-seven
patients underwent concurrent RC+RNU during the study
period. Twenty-two patients (81%) were male. Median (IQR)
patient age was 71 (67-75) years. All patients had a diagnosis
of bladder cancer. Roughly half of patients (14/27, 52%) had
a prior diagnosis of non-muscle-invasive bladder cancer;
of these, one underwent RC due to progression to muscle-
invasive disease. Concurrent UTUC was the indication for
RNU in 12 (44%) cases, with non-functional renal unit as
the indication in the remaining 15 (56%) cases. Eleven
(41%) patients did not require urinary diversion at the time
of RC+RNU as a result of being rendered anephric. Thirteen
(48%) cases were performed via an open approach, nine
(33%) by a minimally invasive approach, and the remaining
five (19%) by a combined approach (laparoscopic kidney,
open bladder). Median (IQR) intraoperative transfusion of
packed red blood cells was 2 (0—4) units, estimated blood
loss (EBL) was 600 (250-1025) mL, and operative time was
405 (379-441) and 346 (247 - 376) minutes for patients
undergoing and not undergoing diversion, respectively
(Table 2).

There was a significant difference in transfusions after
RC+RNU by surgical approach, with median (IQR) packed
red blood cell transfusions of 3 (2—5) units for open kidney/
open bladder, 0 (0-0) units for minimally invasive kidney/
open bladder, and 1 (0-2) units for minimally invasive kid-
ney/minimally invasive bladder approaches. Otherwise, no
significant differences were found in perioperative outcomes
by surgical approach (Table 3). Eleven (41%) patients were
rendered anephric by the procedure. Median postoperative

Table 2. Perioperative outcomes and tumor pathology

Variable n (%) or
median (IQR)
Laterality of nephroureterectomy
Left 7 (26%)
Right 15 (55%)
Bilateral 5 (19%)
Patients functionally anephric postoperatively 11 (41%)
Newly HD-dependent 4 (15%)

EBL (cc)
Operative time (min)

600 (250-1025)

Diversion performed
No diversion performed

405 (379-441)
346 (247-376)

LOS (days) 6 (4.5-9)
Transfusion (total for hospital stay) (units pRBC) 2 (0-4)
Pathological tumor stage, bladder
pTa/Tis 7 (26%)
pT1 3(11%)
pT2 4 (15%)
pT3 3(11%)
pT4 6 (22%)
Pathological tumor stage, upper tract
pTa/Tis 7 (26%)
pT1 3(11%)
pT2 2 (7.4%)
pT3 4 (15%)
pT4 0 (0%)
Pathological nodal stage (pelvic and upper tract)
pNO 20 (74%)
pN+ 7 (26%)
Positive surgical margin (any) 3(11%)
90-day mortality 2 (7.4%)
90-day re-admission 7 (26%)
90-day postoperative complication
Clavien-Dindo 1-2 12 (44%)
Clavien-Dindo 3-4 8 (30%)

HD: hemodialysis; EBL: estimated blood loss; IQR: interquartile range (25th-75th
percentiles); LOS: length of stay; pRBC: packed red blood cells.

length of stay was 6 (4.5-9) days. Two (7%) patients expe-
rienced early postoperative mortality, one due to a myo-
cardial infarction and the other due to rapidly progressive
sepsis from a deep surgical site infection. Notably, these
deaths were in the two patients with the highest preoperative
Charlson-Deyo comorbidity scores (9 and 10, respectively).
Eight (30%) patients experienced a Clavien-Dindo grade 3
or 4 complication. The rate of major complications (Clavien-
Dindo grade =3) did not vary significantly between those
rendered anephric by the procedure (5/16, 31%) and those
who were not (3/11, 27%) (p=0.82, Chi-square test).
While only one patient (3.7%) had preoperative clinical
node-positive status, seven (26%) patients had node-positive
disease on final pathology, two of whom had received neo-
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Table 3. Perioperative outcomes by surgical approach

Variable, n (%) or median (IQR) Open/open MIS/open MIS/MIS P
Number of patients 13 (48%) 5 (19%) 9 (33%) -
Transfusion (total for hospital stay) (units pRBC) 3 (2-5) 0 (0-0) 1(0-2) 0.004
Clavien-Dindo =3 4 (31%) 0 3 (33%) 0.71
90-day re-admission 4 (31%) 0 3 (33%) 0.71
LOS (days) 8 (6-9) 7(7-7) 4 (4-6) 0.021

IQR: interquartile range (25th— 75th percentiles); LOS: length of stay; MIS: minimally invasive surgery; pRBC: packed red blood cells.

adjuvant chemotherapy. Of the 14 patients who had RNU
performed for non-functional kidneys, three (21%) were
found to have occult UTUC on final pathology (one pTa,
two pT3). Three (11%) patients had a positive surgical mar-
gin: one with carcinoma in situ at the urethral margin, one
with carcinoma in situ at the left distal ureteral margin, and
one with pT4b disease and a positive perivesical soft tissue
margin. Fourteen patients (52%) were alive at last followup,
with median follow up of 36 (11-52) months. Median (95%
confidence interval [Cl]) and five-year OS were 47 (41-52)
months and 42%, respectively (Figure 1). Median (95% Cl)
and five-year progression-free survival were 30 (16-44)
months and 41%, respectively (Figure 2, Table 4).

Notably, six of 22 male patients (27%) experienced a
urethral recurrence requiring subsequent urethrectomy, of
whom only one had a positive urethral margin at the time of
cystectomy. Of these, four had RNU performed for UTUC;
a fifth had RNU performed for a non-functional kidney and
was unexpectedly found to have UTUC on final pathology.

Discussion

UTUC accounts for only 5-10% of all urothelial cancer, it
does frequently co-occur with UCC of the bladder. RNU and
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Figure 1. Overall survival (0S) of the patient cohort. Kaplan-Meier curves
showing OS of patients undergoing combined radical cystectomy (RC) and
nephroureterectomy (RNU). Median (95% confidence interval) and five-year 0S
were 47 (41-52) months and 42%, respectively.

RC, respectively, constitute the gold-standard therapies for
the most severe local forms of each individual malignancy.
Reports of simultaneous RC+RNU are limited, however, due
to the rarity of clinical scenarios necessitating the procedure.

In this study, we present the largest U.S. case series of
patients undergoing RC+RNU. Mortality within 90 days of
surgery was 7% and occurred in the two patients with the
highest Charlson comorbidity index. Meanwhile, grade l1I-IV
complications were 30% and did not vary between those
rendered anephric by the procedure and those who were
not. A notable proportion of patients with non-functional
kidneys (3/14, 21%) had occult UTUC discovered on final
pathology. Most interestingly, we observed a particularly
high rate of urethral recurrence (27%) among male patients.
Taken together, our results suggest that with careful patient
selection, concurrent RC+RNU may be safely performed in
most patients. Likely due to underlying disease-related fac-
tors, urethral recurrence appears to be high, and providers
may emphasize potential need for subsequent urethrectomy
in counselling patients, and close surveillance of the urethra.
Our findings also emphasize the importance of vigilance
for occult UTUC in patients with UCC of the bladder and
concurrent hydronephrosis.

Perioperative outcomes did not differ greatly from those
reported in the isolated RC or combined RC+RNU litera-
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Figure 2. Progression-free survival of the patient cohort. Kaplan-Meier curves
showing progression-free survival of patients undergoing combined radical
cystectomy (RC) and nephroureterectomy (RNU). Median (95% confidence
interval) and five-year progression-free survival were 30 (16-44) months and
41%, respectively.
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Table 4. Long-term survival and oncological outcomes

Variable All patients
Median followup, months (IQR) 36 (11-52)
Overall survival

Median, months (95% Cl) 47 (41-53)

2-yr overall survival 76%

5-yr overall survival 42%
Cancer-specific survival

Median, months (95% Cl) 73 (35-111)

2-yr cancer-specific survival 76%

5-yr cancer-specific survival 51%
Progression-free survival

Median, months (95% Cl) 30 (16-44)

2-yr progression-free survival 57%

5-yr progression-free survival 41%
Urethral recurrence

Incidence (%) 6 (27%)

Cl: confidence interval; IQR: interquartile range.

ture. Notably, the two patients experiencing perioperative
death possessed the highest Charlson comorbidity index of
all patients in the study (9 and 10, respectively). Interestingly,
our mortality rate was not dissimilar from the reported range
of 4-6% for patients >75 years of age or with severe comor-
bidities undergoing RC."*'® Previous studies on combined
RC+RNU are heterogeneous, such that reported mortality
rates range from 0-25%.%"%13 The observed 90-day major
complication rate (Clavien-Dindo >3) of 30% falls near the
high end of the range of 15-27% outlined in RC series.>'>17:18
Similarly, our 90-day readmission rate of 26% is similar to
that reported in the RC literature.’ Nephroureterectomy is
a far less morbid procedure, with perioperative mortality
rates of <2% and major complications of 7-15%, suggesting
that RC disproportionately drove adverse outcomes in this
study.?® It is important to note that the cited outcomes data
were drawn from a wide variety of time periods and settings,
and we are unable to provide a direct comparison with the
outcomes of patients undergoing RC without RNU at our
institution during the same time period. Thus, while our mor-
bidity outcomes appear generally similar to those reported
for patients undergoing RC alone, our comparisons of the
morbidity of RC and RC+RNU are necessarily speculative.

Median and five-year OS in this study were 47 months
and 42%, respectively, though direct comparisons with prior
studies are difficult due to the unique population studied
here. That said, median OS following RNU for UTUC in a
large study was reported at 24 months.2" Median OS for RC
has been reported at as low as 22 months and as high as 70
months, with a five-year OS rate of about 50%.'*'® Previous
series of RC+RNU reveal similarly disparate long-term sur-
vival outcomes. #'%"3 Our study population had a compara-
tively large proportion of patients with non-muscle-invasive

Outcomes of concurrent RC & RNU

clinical staging within the bladder (cTa/Tis/T1), but a large
proportion of these had pan-urothelial disease affecting the
upper tract as well. Taken together, RC+RNU likely can be
approached when indicated without severely endangering
long-term survival outcomes.

We further noted that patients rendered anephric by the
procedure did not demonstrate higher perioperative morbid-
ity than those who did not, suggesting that in the immediate
postoperative period, the increased risk of complications
associated with the anephric state may be partially balanced
by reducing the risk of morbidity associated with urinary
diversion. Interestingly, a previous study of ESRD patients
found significantly improved OS in patients who underwent
bilateral RNU at the time of RC, though the underlying rea-
son was unclear."" We noted that a particularly high pro-
portion of patients (21%) undergoing simultaneous RNU
for non-functional kidneys possessed occult UTUC. It is
possible, especially in ESRD patients, that RNU may have
a protective effect due to elimination of present and future
risk of progressive UTUC. In light of these findings and the
limited benefit of retaining a non-functional kidney, one
should consider RC+RNU for patients with bladder cancer
and non-functional kidney(s).

Perhaps most interestingly, a high urethral recurrence rate
of 27% was observed among male patients in this study,
while previous reviews of RC patients summarize the rate
of urethral recurrence at 4-6%.2>** A majority of our ure-
thral recurrence patients had a history of smoking or UTUC
and all had non-muscle-invasive disease, all of which are
reported risk factors for urethral recurrence.?2*%>2¢ A poten-
tial explanation for the high urethral recurrence rate is an
increased risk of recurrent malignancy due to chronic kidney
disease (CKD), which has been shown to increase the risk
of recurrence in the bladder following nephroureterectomy.’
CKD was notably present in all patients with urethral recur-
rence and had an overall high prevalence in our cohort.
Likewise, the co-occurrence of UTUC with UCC of the blad-
der may imply a more severe field effect of the entire urothe-
lium, including the urethra. This is potentially supported by
the fact that three of patients with urethral recurrence and
prior UTUC had previously undergone contralateral RNU
prior to combined RC+RNU. These patients, therefore, all
eventually developed metachronous pan-urothelial disease.
Notably, only one out of six patients with urethral recurrence
had a positive urethral margin at the time of RC, suggesting
that margin-positive status is not the primary determinant
of urethral recurrence. Ultimately, although the underlying
reasons for this finding appear unclear, we would suggest
emphasizing the potential for urethral recurrence in these
patients and considering performing concurrent urethrec-
tomy at the time of surgery.
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Limitations

There are several limitations to our study. Due to this study’s
observational, retrospective design, the strength of the con-
clusions that can be drawn from these results is limited. The
study period spanned a long time period, encompassing
numerous changes in management practices and available
treatment options. Accepting this, the goal of this study was
to identify basic information to assist with clinical decision-
making and counselling. Because of the uncommon coinci-
dence of indications for simultaneous RC+RNU, our sample
group was small and may predispose our findings to the
effect of chance. This is an inherent problem in research of
this topic but could be addressed in the future by pooling of
data from multiple institutions. Finally, it is important to note
that all surgeries were conducted at a single high-volume
academic center, thus limiting the generalizability of our
findings to other settings.

Conclusions

We present one of the largest published series of outcomes
following concurrent RC+RNU. Our observed complication
rates are comparable to those previously described for RC
alone, though we are unable to provide a direct compari-
son of the morbidity of RC+RNU and RC alone. Further,
a substantial proportion of patients can achieve long-term
recurrence-free and OS following concurrent RC+RNU,
making it an appropriate option in management of care-
fully selected patients. Patients with non-functional kidneys
at the time of cystectomy for bladder cancer may have a
higher rate of occult UTUC. A strikingly elevated rate of
urethral recurrence was noted among male patients under-
going RC+RNU, suggesting a unique pan-urothelial disease
state in these patients and emphasizing the importance of
urethral surveillance.
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