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Oncologic and Renal Function Outcomes After Radical Cystectomy
and Ureterocutaneostomy: A Single Center Experience
Radikal Sistektomi ve Üreterokutonostomi Sonrası Onkolojik ve Renal Fonksiyon Sonuçları:
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What’s known on the subject? and What does the study add?
Ureterocutenoustomy is not a preferred urinary diversion after radical cystectomy. But sometimes urologists have to chose this diversion most
probably due to patient related factors. We believe that this is one of the largest ureterocutenoustomy series in Turkiye and will contribute
to the literature.

Abstract
Objective: It is aimed to present the long-term oncologic and nephrological follow-up results in patients who underwent radical cystectomy and
ureterocutaneostomy (RC+UC) due to localized muscle-invasive bladder cancer (MIBC).
Materials and Methods: A total of 83 patients diagnosed with localized MIBC (age ≥70 years or an American Society of Anesthesiologists score ≥3),
who underwent RC+UC between January 1995 and June 2013, were evaluated retrospectively. Patients who died due to postoperative early surgical
complications and patients with a preoperative glomerular filtration rate (GFR) <50 mL/(min×m2), a solitary kidney, another malignancy, a dialysis
history, and patients without a follow-up information record were excluded.
Results: The median age of the patients was 71 years. Seventy-three (88%) were male. Distant organ metastasis was detected in 33 patients. Thirtyone (37.3%) patients died of causes other than cancer, 35 (42.2%) died from cancer progression, and 17 (20.5%) survived. Preoperatively, 38 had
hydroureteronephrosis (HUN) in one or both kidneys and 6 had undergone preoperative urinary diversion. Sixty-three (75.9%) patients had stoma
stenosis, and they were followed with ureteral stents. The number of patients requiring permanent dialysis due to postrenal acute renal failure was
5 (6%). A significant difference was observed between the preoperative, first- and third-year GFR levels in 52 patients having at least a 3-year
follow-up period. The change in GFR was found to be 32% after 3 years of follow-up in these patients. The decrease in GFR was more prominent in
patients with preoperative HUN.
Conclusion: RC+UC should be considered as an option in carefully selected patients in whom the risk of renal function loss is acceptable in terms
of age, comorbidity, and life expectancy.
Keywords: GFR, Radical cystectomy, Ureterocutaneostomy

Öz
Amaç: Bu çalışmada, kasa invazyon gösteren lokalize mesane kanseri (KİMK) nedeniyle uygulanan radikal sistektomi ve üreterokutaneostomi
(RS+ÜK) uygulanan hastaların uzun dönem onkolojik ve böbrek fonksiyonu takip sonuçlarının sunulması amaçlanmıştır.
Gereç ve Yöntem: Ocak 1995-Haziran 2013 arasında KİMK tespit edilen, 70 yaş ve üzeri veya Amerikan Anestezi Uzamanları Derneği skoru 3 ve
üzeri olması nedeniyle RS+ÜK ameliyatı yapılmış 83 hastanın verileri retrospektif olarak değerlendirilmiştir. Preoperatif glomerüler filtrasyon hızı
(GFR) <50 mL/(min×m2) olan, soliter böbrekli olan, başka bir malignitesi olan, diyaliz öyküsü olanlar, takip verileri olmayan, postoperatif erken cerrahi
komplikasyonlara bağlı exitus olan hastalar çalışma dışı bırakılmıştır. Hastaların demografik, onkolojik ve neforlojik verileri kaydedilmiştir.
Bulgular: Çalışmaya dahil edilen 83 hastanın ortanca yaşı 71 yıldı. Hastaların 73’ü (%88) erkek, 10’u (%12) ise kadındı. Otuz üç hastada uzak organ
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metastazı tespit edildi. Otuz bir (%37,3) hasta kanser dışı nedenlerle, 35 (%42,2) hasta kanser progresyonu nedeniyle ölürken, 17 (%20,5) hasta
hayattaydı. Otuz sekiz hastada tek veya her iki böbrekte preoperatif hidroüreteronefroz (HUN) izlendi ve bunların 6’sına preoperatif üriner diversiyon
yapılmıştı. Altmış üç (%75,9) hastada stoma darlığı gelişti ve bu hastalar üreteral stent ile takip edildi. Takip boyunca postrenal akut böbrek
yetmezliğine bağlı kalıcı diyaliz ihtiyacı olan hasta sayısı 5 (%6) idi. En az 3 yıllık takip süresi olan 52 hastanın preoperatif, 1 ve 3. yıl GFR düzeyleri
arasında istatistiksel olarak anlamlı fark olduğu tespit edildi. Ayrıca bu hastalar için 3 yıllık takip sonunda GFR değişimi %32 olarak belirlendi. GFR
düşüşü, preopertif HUN olan hastalarda daha belirgindi.
Sonuç: Yaş, komorbidite ve yaşam beklentisi yönünden renal fonksiyon kaybının göze alınabileceği, dikkatle seçilmiş hastalarda radikal sistektomi
ve üreterokutaneostomi ameliyatı bir seçenek olarak akılda bulundurulmalıdır.
Anahtar Kelimeler: GFR, Radikal sistektomi, Üreterokutonostomi

Introduction
Bladder cancer is the seventh most common type of cancer
among men in the world and the 11th most common type of
cancer in both genders (1) .
Radical cystectomy (RC), lymph node dissection, and urinary
diversion (UD) surgery are standard treatments for localized
muscle-invasive bladder cancer (MIBC) (2). There are three main
types of UD surgeries performed after cystectomy. These can be
classified as abdominal diversions [ureterocutaneostomy (UC),
ileal conduit (IC) or colo conduit], urethral diversion [orthotopic
bladder substitution (OBS) or neobladder], and recto-sigmoid
diversion (ureterorectostomy) (3). The performance status,
comorbidities, and age of the patient play an important role
in determining the type of UD to be performed together with
cystectomy. However, the debate about the age and the type of
UD continues (4).
UC is defined as the simplest form of UD. It is based on the
logic of anastomosis of the ureter to the abdominal wall. Short
operative time and hospital stay, low metabolic complication
rates, and low morbidity due to intact bowel integrity are the
advantages of UC compared with diversions using an ileal
segment (5,6). However, the risk of stoma stenosis and increased
susceptibility to urinary infection in the region where the ureter
is opened to the skin in the late postoperative period are the
disadvantages of this technique compared with abdominal
diversions using a bowel segment (7,8).
This retrospective study aimed to present the long-term
oncologic and renal function outcomes in patients who had RC
and UC due to localized MIBC.

Materials and Methods
Uro-oncology files of 109 patients diagnosed with localized
MIBC [age ≥70 years or an American Society of Anesthesiologists
(ASA) score of ≥3], who underwent RC and UC between January
1995 and June 2013 in Erciyes University, Urology Clinic, were
evaluated retrospectively. 83 patients were included in the study
after excluding patients who died due to early postoperative
complications (n=6), patients with a preoperative glomerular

filtration rate (GFR) of <50 mL/(min×m2) (n=4), with a solitary
kidney (n=2), with another known malignancy (n=2), with
a history of dialysis for any reason (n=2), and patients with
incomplete records in terms of oncologic and renal function
outcomes (n=10). Patient age, body mass index (BMI), gender,
ASA score, histopathological results, tumor-node- metastasis
staging system stage, follow-up duration until death, progression
of the disease, preoperative, first- and third-year GFR levels,
need for dialysis, and status of stoma stenosis were evaluated.
RC and UC were performed with a median incision below
the umbilicus in all patients in the supine position and under
general anesthesia. Following standard RC and lymph node
dissection, both ureters were released above the iliac crossover
level. Frozen-section analysis was performed from the distal
ends of the bilateral ureter. After the frozen-section surgical
analysis was reported as negative for malignancy, both ureters
were spatulated from the lateral sides. The stoma was opened
to the side of the dominant hand of the patient on the
anterior wall of the abdomen (right side for right-handers and
left side for left-handers). For the right-sided stoma, the left
ureter was pushed to the right side by aligning to the inferior
mesenteric artery below the mesenterium. Both ureters were
anastomosed to each other from their lateral sides in such a
way that the left ureter stayed at the top. A V-shaped incision
was made from the lateral edge of the rectus muscle in the
right lower quadrant. A fascia was opened from this incision.
Both ureters were moved to the skin from the fascia. The ureters
were anastomosed to a V-shaped incision with 4.0 polyglactin
sutures. After anastomosis, 6 Fr double-J stents (DJSs) were
placed in both ureters. Depending on patient characteristics,
the DJSs were removed 6-12 weeks after procedure. During
follow-up, the patients were evaluated for stoma stenosis
and/or tumor recurrence with abdominal ultrasonography for
every three months and computed tomography for every six
months. After removal of the DJS, abdominal ultrasonography
was performed weekly for the first two weeks, then every 2
weeks for the next month and monthly upto the 6th month
and every 3 months thereafter. Patients, who had increased or
newly diagnosed hydroureteronephrosis (HUN) in the kidneys
and/or elevated serum creatinine levels during the follow-up,
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were accepted as having postrenal acute renal failure (ARF) and
stoma stenosis (stricture). DJSs of these patients were replaced
at regular intervals throughout their lifetime. Local recurrence
or distant metastasis were assessed as progression. GFR was
calculated with the simplified modification of diet in renal
disease (MDRD) equation (186 × serum creatinine–1.154 × age–0.203
× gender coefficient × race coefficient).
Before RC and UC, written informed consents were taken
from all patients. The study was designed in accordance with
the Declaration of Helsinki, and approved by the local ethics
committee (approval no: 2019/445).
Statistical Analysis
Statistical analysis of the numerical data showing normal
distribution was performed using the independent samples
t-test. The repeated measures ANOVA was used for dependent
multiple groups. The post-hoc analysis of this test was performed
using the Bonferroni correction. The chi-square test was applied
for analyzing categorical data. Kaplan-Meier survival analysis
was used for survival evaluation. Normally distributed numerical
data were expressed as mean (±standard deviation), and nonnormal numerical data were expressed as median (min-max). A
p value of less than 0.05 was considered significant.

Results
The mean age of the 83 patients was 70.22±5.99 years. 24
patients were younger than 70 years but they had ASA scores
>2.73. Seventy-three (88%) of the all patients were male,
and 10 (12%) were female. Thirty-three (39.8%) patients had
developed distant organ metastasis during follow-up. Also, 31
(37.3%) patients died of non-cancer-related causes. 4 of the
non-cancer deaths were related with acute or chronic renal
failure. Thirty-five (42.2%) patients died of cancer progression,
and 17 (20.5%) survived. The median duration of follow-up was
42 (5-192) months. The demographic and oncologic follow-up
data are summarized in Table 1. The Kaplan-Meier analysis of
overall survival is shown in Figure 1.
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follow-up period. The renal functions deteriorated over time in
these patients (Figure 2). In addition, the change in GFR in these
patients was 32% after 3 years of follow-up. These patients
were divided into two groups: those without preoperative HUN
(group 1, n=25) and those with preoperative HUN (group 2,
Table 1. Demographic data and oncological results of patients
Number of patients (n)

83

Age (year)

70.22±5.99*

BMI (kg/m )

25.6+4.07*

Gender
Male
Female

73/83
10/83

Smoking history
Male
Female

65/73 (89%)
1/10 (10%)

ASA Score

3.5 (2-5)

Pathology
TCC
Out of TCC

73 (87.9%)
10 (12.1%)

TNM stage
Stage 1
Stage 2
Stage 3
Stage 4

7/83
46/83
20/83
10/83

Disease free survival (month)

36 (0-192)**

Overall survival (month)

42 (5-192)**

5-year survival

32.5%

Progression

38/83 (45.8%)

2

*: Mean ± standard deviation
**: Median (min-max)
BMI: Body mass index, TCC: Transitional cell carcinoma, ASA: American Society of
Anesthesiologist, TNM: Tumor-node-metastasis staging system

During preoperative staging with abdominal imaging, it was
detected that 38 patients had HUN at least in one kidney. Six
of them had preoperative UD (nephrostomy or DJS). A total
of 63 (75.9%) patients had stoma stenosis. The median time
elapsed between DJS removal and stoma stenosis diagnosis was
3 (1-12) weeks and the follow-up of these patients continued
with ureteral stents replaced at regular intervals. The median
stent replacement interval in these patients was 14 weeks (826). During the follow-up, the number of patients requiring
permanent dialysis due to postrenal ARF was 5 (6%).
A significant difference was observed in preoperative, first- and
third-year GFR levels in 52 patients having at least a 3-year
316
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n=27). No significant difference between the groups was found
in terms of preoperative basal GFR levels and decrease in GFR
at the end of first year, but the GFR decrease at the end of
the third postoperative year was significantly higher in group 2
(p=0.001) (Table 2).
There were 20 patients without stoma stenosis. Six of them died
within the first 3 years postoperatively. Out of 6 patients, 4 died
from cancer. Median basal, postoperative 1st and 3rd year GFRs in
14 patients without stoma stenosis were 81.01 (74.52-117.49),
79.22 (74.32-104.45) and 77.85 (64.53-80.21) mL/(min×m2),
respectively. The decrease in GFR was statistically significant
(p=0.000002). However, this decrease would not be clinically
meaningful because there were only 14 patients. The changes
in GFR in patients without stoma stenosis are shown in Table 3
and Figure 2.

Discussion
Radical cystectomy, lymph node dissection, and UD are standard
treatments for MIBC. The type of UD method to be selected
Table 2. Demographic data and renal function outcomes of
all patients with at least 3 years of follow-up
Overall
(n=52)

Group 1
(n=25)

Group 2
(n=27)

p

69.6±5.19

70.6+4.2

68.6+5.8

0.15

25.86±4.32

25.1+5.1

26.6+3.4

0.21

70.68±18.47
Preop basal
GFR
[mL/(min´m2]

69.8+18.5

71.4+18.7

0.76

GFR at first
year

53.96±18.48

57.71±20.05

50.48±16.51

0.161

GFR at third
year

47.82±19.38

56.55±17.79

39.74±17.43

0.001

16/25

22/27

0.16

Age (year)
BMI (kg/m )
2

Stricture rate

Normally distributed numerical data are expressed as mean + standard deviation, BMI:
Body mass index, GFR: Glomerular filtration rate

depends on the status of the patient and surgical team
experience. It may be grouped as abdominal, urethral, and
ureterosigmoidal diversions (4). Previous studies showed that the
advantages of the UC technique compared with other diversion
methods were shorter operative time and length of hospital
stay, less hemorrhage, and fewer bowel complications (5,6,7). In
our institution, orthotopic sigmoid neobladder is the frequently
chosen UD treatment for young patients with acceptable
comorbidity levels and having longer life expectancy. However,
patients with severe comorbid conditions or advanced age and
those having a relatively low life expectancy are commonly
treated by UC. The purpose is to decrease the metabolic and
surgical complications and bowel-induced comorbidities. In this
regard, the present study included patients with localized MIBC
having additional comorbidities who were older than 70 years of
age and/or had an ASA score of 3 or higher. The male-to-female
ratio in this study was approximately 7:1. This situation might
be due to the low number of patients included in the study
and the large number of exclusion criteria. One of the main
pathologic types of bladder cancer is transitional cell carcinoma
(TCC) (90%). Cancers having squamous differentiation, small cell
cancers, micropapillary urothelial cancers, and adenocarcinomas
are examples of variants of TCC (9). Moreover, 88% of the
histopathological results obtained from RC specimens in this
study showed TCC and approximately 12% were other variant
pathologies, in accordance with the literature.
The overall survival rate was 42 months (5-192), and the
5-year survival rate was 32.5% in this study. According to
the Surveillance, Epidemiology, and End Results (SEER) data
published in 2012, the 5-year survival for localized MIBC was
47% (10). A lower 5-year survival rate in the present study when
compared to the SEER data could be explained by the inclusion
of patients with advanced age or high ASA scores. In their
retrospective study including 224 patients with a median age of
79.2 years and ASA score of 3 or higher who underwent RC and
UD, Wuethrich et al. (11) reported that the overall survival was
47, 11 and 90 months for patients having IC (n=178), UC (n=11),
and OBS (n=35). However, their UC group consisted of patients
older (median age 83.8 years) than ours.
Table 3. Demographic data and renal function outcomes of
patients without stoma stricture and with at least 3 years of
follow-up
#patients

14

Age (year)

67.85±5.97

BMI (kg/m2)

26.21±4.69

Preop basal GFR [mL/(min´m ]

81.01 (74.52-117.49)

GFR at first year

79.22 (74.32-104.45)

GFR at third year

77.85 (64.53-80.21)

2

Figure 2. Evaluation of renal functions of patients having a follow-up of 3
years or more

GFR: Glomerular filtration rate, BMI: Body mass index
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The stoma stricture that may occur in UC is one of the most
important disadvantages of this UD method (7). The stricture
development rate may be higher than 50% in some studies. It
has been reported that palliative diversion was best initially
attempted with indwelling ureteral stents because of this
complication (12,13,14). In their study published in 2016,
Hatakeyama et al. (15) compared three different diversion
methods (UC, IC, and neobladder). In this study, the need for
postoperative ureteral stent was highest in the UC group (70%)
and UC diversion method was reported to be a risk factor for
the development of stage-3 chronic kidney disease (CKD).
According to the results of the study, 10 (21%) of 47 patients
who underwent abdominal diversion (UC or IC) had stage-3 CKD
preoperatively; 13 (28%) patients were added to the stage-3
CKD group in the fifth postoperative year, and this number
increased to 23 (49%). In the present study, similar results were
obtained in terms of postoperative ureteral stent requirement
and many patients (75.6%) were followed up with ureteral
stents throughout their lives. However, in terms of dialysis
need, only 5 (6%) of 83 patients required permanent dialysis.
It is believed that this difference may be due to regarding renal
failure as need for permanent dialysis instead of stage-3 CKD.
Creatinine levels have been used as the indicator of renal function
in most of the previously published studies (16,17,18,19). However,
GFR levels calculated with the simplified MDRD equation was used
as a renal function indicator in the present study because many
factors, such as age, gender, muscle mass, and hydration status,
might affect the creatinine level, leading to incorrect results.
In the present study, preoperative, first and third year GFR
levels in the 52 patients with at least a 3-year follow-up period
were compared. The patients were divided into two groups:
patients having HUN preoperatively in one or both kidneys due
to tumor invasion (group 1) and patients without HUN (group
2). The groups were homogeneous in terms of age, BMI, and
preop basal GFR values. When these two groups were compared,
no significant difference was found between the changes
in preoperative and postoperative first-year GFR However,
the change in the third-year postoperative GFR value was
found to be significantly different between the groups. Also,
deterioration in GFR levels in patients having renal dilatation
was even higher. These results suggested that the presence of
preoperative hydronephrosis might lead to a more severe GFR
reduction in the long term. A study examining the change
in renal functions in patients undergoing RC and UD surgery
showed that the loss of renal function was most prominent
within the first year, followed by a gradual and continuous
decline in renal function (20). However, the patients included in
this study consisted of patients who were administered IC and
neobladder, rather than patients treated with UC as a diversion
method. In addition, approximately one third of the patients
included in the present study were reported to have stage-3
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CKD preoperatively. Hatakeyama et al. (15) followed the renal
functions of 115 patients who underwent UD after RC for 5
years and showed a significant reduction in GFR value at the
end of 5 years in all patients who underwent RC regardless of
the type of UD. When they compared the continent (neobladder)
and incontinent diversion (IC and UC) techniques, they found no
significant difference between the groups in terms of 5-year
GFR decrease rates In the study by Hatakeyama et al. (15), the
5-year GFR decline rate was calculated as 15%. In the literature,
GFR change has been reported to be 10%-25% in a 5-year
follow-up period after RC (21,22,23,24). In the present study,
this rate was found to be 32%, which was higher than in the
literature. This difference could be explained by the fact that
only UC-treated patients were included in the present study,
while different types of diversion were included in other studies.
Study Limitations
The present study had some limitations. The Charlson
Comorbidity index, which is believed to provide more accurate
results in perioperative and postoperative risk assessments, could
not be used because of the retrospective nature of the study.
Pyelonephritis, which is another important UC complication, and
infection frequency were not evaluated due to lack of data. In
addition, this study had only one arm. Comparison with another
UD type could not be done while evaluating renal functions.

Conclusion
RC and UC may be considered an option in carefully selected
patients in whom the risk of renal function loss is acceptable
in terms of age, comorbidity, and life expectancy. However,
problems related to ureteral stent requirement and loss of renal
function in the postoperative period should be discussed with
the patient, and surgical procedure should be decided together
with the patient. Comparative studies covering all UD types
with longer follow-up are required to resolve the debate on the
type of UD to be preferred.
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