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Abstract: Background: Diversion after radical cystectomy (RC) is crucial when considering elderly 

subjects. Data on the quality of life (QoL) impact with different diversions is scarce. This study aims 

to compare complications and QoL in patients aged >75 y.o., who underwent minimally invasive 

(MI) RC with Bricker intracorporeal urinary derivation and single stoma ureterocutaneostomy. 

Methods: We conducted a retrospective analysis of elderly patients who underwent MIRC and 

intracorporeal diversion. The 78 subjects were divided into two groups: group A, ileal conduit, and 

group B, single stoma ureterocutaneostomy. We evaluated the bowel’s recovery time and 

complications rate. We investigated QoL 3 and 6 months after surgery using the Stoma-QoL 

questionnaire. Results: Mean age was 77.2 in group A and 82.4 in group B. The mean ASA score and 

Charlson Comorbidity index were comparable between the two groups. Rates of complications 

were 57.6% and 37.4% in groups A and B, respectively. The mean postoperative Stoma-QoL score 3 

months after surgery was 52.2 and 52.4 in groups A and B, respectively. At 6 months of follow-up 

the Stoma QoL mean score was 63.4, showing homogeneity between the groups. Conclusion: MIRC 

with single stoma ureterocutaneostomy represents an alternative to ileal conduit, with comparable 

QoL and ostomy management 6 months after surgery, reporting fewer complications. 

Keywords: bladder cancer; elderly patient; urinary diversion; heterotopic ileal conduit; Bricker; 

ureterocutaneostomy; single stoma; robot-assisted; laparoscopy; QoL Stoma instrument 

 

1. Introduction 

Radical cystectomy (RC) with lymphadenectomy represents the “gold standard” 

treatment for muscle-invasive and selected high-risk non-muscle-invasive bladder cancer 

[1–3]. However, this surgical procedure is frequently associated with perioperative 
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morbidity, especially in elderly patients with relevant comorbidities. Complications 

observed after RC in these patients can be directly related to the performed urinary 

diversion [2]. During radical cystectomy, the reconstructive time, using intestinal loops 

for the reconfiguration of the urinary diversion, exposes patients to medium and/or severe 

complications in accordance to Clavien–Dindo classification [4]. On the other hand, 

ureterocutaneostomy (UCS) can be performed quickly, significantly reducing operative 

time and the potential risk of intestinal and metabolic complications compared to the ileal 

conduit. This is an essential factor to consider when evaluating geriatric patients with 

advanced disease and limited life expectancy [2]. Technically, in most cases, 

ureterocutaneostomy is performed bilaterally, creating two ostomies, which could 

negatively affect patient body image and quality of life [5]. Consequently, the choice of 

urinary diversion is a key factor to consider when planning radical cystectomy. However, 

little to no information is available in the literature regarding the complications and 

impact on patients’ quality of life (QoL) associated with the different urinary diversions, 

especially in elderly patients. This study aims to compare perioperative and postoperative 

complications and QoL in two groups of patients aged > 75 and in a high comorbidity 

state, who underwent minimally invasive (laparoscopic or robot assisted approach) 

radical cystectomy with intracorporeal ileal conduit (Bricker) or single stoma 

ureterocutaneostomy. 

2. Materials and Methods 

The study was conducted as a retrospective analysis of the medical records of 

patients with muscle-invasive bladder cancer (MIBC) and high-risk non-muscle-invasive 

bladder cancer (NIMBC), who underwent laparoscopic or robot-assisted RC with 

intracorporeal ileal conduit (as described by Bricker) or single stoma 

ureterocutaneostomy. Medical records from May 2016 to March 2020 were analyzed and 

divided into two study groups in relation to the urinary diversion performed: group A 

included patients who underwent Bricker ileal conduit reconstruction, while group B 

included patients with single stoma ureterocutaneostomy. 

The studied population was adequately assessed for age, BMI, smoking habit, 

neurological pathologies, American Society Anesthesiologists classification (ASA score), 

Charlson Comorbidity Index (CCI), urinary continence, and erectile function by the 

International Index of Erectile Function questionnaire (IIEF-5) [2]. In addition, the 

complete evaluation included: preoperative blood estimated glomerular filtration rate 

(eGFR), hemoglobin values (Hb), and preoperative pathological reports at the time of 

transurethral resection of the bladder (TURB). 

The data that was collected and analyzed were: operative time (min), Hb (gr/dL) after 

24 h, and postoperative eGFR 1 month after the surgical procedure, as well as the rate of 

intra- and postoperative blood transfusion, hospitalization in postoperative intensive 

care, bowel recovery time, neoadjuvant chemotherapy, pathological report, lymph node 

involvement, rate of complications according to Clavien–Dindo classification, conversions 

to open surgery, and assessment of QoL using the Stoma-QoL instrument at 3 and 6 

months after the surgical procedure [2,4,6]. 

Several questionnaires have been validated to evaluate QoL in patients with bladder 

cancer, including FACT (Functional Assessment of Cancer Therapy) [7], EORTC QLQ C-

30 [8], EORTC QLQ-BLM (a muscle-invasive bladder cancer module) [9], and SF (Short 

Form)-36 [10,11] and recently the Bladder Cancer Index (BCI) questionnaire designed and 

validated specifically for patients with bladder neoplasia [12]. Among these, the 

“Questionnaire to assess the quality of life among ostomy people”, Stoma-QoL, represents 

an important instrument to evaluate the significant problems concerning intimate 

relationships, relationships with family and friends, and the main difficulties of managing 

the ostomy during daily routine. This questionnaire consists of 20 items, is easy to 

complete, provides a general overview of the patients’ quality of life, and turns out to be 

a valid test that provides reliable results [5]. 
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2.1. Bricker Ileal Conduit Diversion 

The same surgical steps were performed in both minimally invasive approaches 

(laparoscopic and robot assisted). After RC with LND, an ileal segment of about 10–15 cm 

in length was identified, 20 cm from the ileocecal valve. The left ureter was transposed 

under the colon sigma and above the great vessels on the right side. If the length of the 

left ureter was short, a sigmoid retraction was performed. After creating two mesenteric 

windows using a laparoscopic hook or robotic monopolar scissors, a 45 mm Endo GIA 

automatic stapler was used to dissect the bowel proximally and distally. The distal ends 

obtained were held together using a 3-0 self-cinching barbed suture to avoid malrotation 

during the anastomosis (Marionette stitch). Then, anastomosis of the two intestinal 

stumps was performed using an automatic suturing machine. Two openings were made 

on either side of the proximal end of the duct using scissors or a monopolar hook. Next, 

spatulation of the distal end of both ureters was performed. Uretero-ileal anastomosis was 

performed according to Bricker’s technique; an end-to-side anastomosis keeping the 

anastomoses separate was performed as well. 

The posterior wall of the uretero-ileal anastomosis was completed using a 3-0 barbed 

self-cinching suture, and a 6 or 8 Fr. mono-J ureteral stent was placed bilaterally. The 

stents were fixed to the ureters using a 3-0 Vicryl rapid suture. 

The ostomy was placed on the middle third of the line between the right anterior 

superior iliac spine and the umbilicus. 

2.2. Single Stoma Ureterocutaneostomy 

The ureters were gently mobilized to preserve the blood supply as far as possible. A 

single stoma ureterocutaneostomy was performed, incising the skin about 4 cm below the 

umbilicus, and the ends of the ureters were passed through the abdominal wall by soft 

grasper forceps. The left ureter was transposed to avoid tensions behind the mesosigmoid 

and was positioned in front of the great vessels and through the opening in the 

retroperitoneal region on the stomal side. Both ureters were fixed to the abdominal fascia 

using a Vicryl 3-0 suture. Then, the ureters were spatulated to the same length and were 

splinted with 6 or 8 Fr mono-J ureteral stents. The medial walls of the mucosa of both 

ureteral flaps were anastomosed, and the free edges of the ureters newly conjoined were 

fixed to the cutaneous layer by 4 circumferential stitches performed using a Vicryl rapid 

3-0 suture. 

2.3. Statistical Analysis 

Statistical analysis was preformed using the Statistical Package for the Social Sciences 

(SPSS), version 25.0 (SPSS Inc., Chicago, IL, USA). All p-values < 0.05 were considered 

statistically significant. The t-test was used to compare means of independent groups, 

while a two-tailed t-test performed the comparison of continuous variables between 

dependent samples for paired samples with 95% confidence intervals. The local ethics 

committee approved the study, and it was performed following the ethical standards of 

the 1964 Declaration of Helsinki and its later amendments. All patients gave their 

informed consent before their data collection and inclusion in the study. 

3. Results 

A retrospective analysis of 78 medical records of patients who underwent mini-

invasive radical cystectomy with intracorporeal non-continent heterotopic neobladder 

(ileal conduit as described by Bricker) or single stoma ureterocutaneostomy, was 

conducted. According to the urinary diversion performed, patients were divided into two 

groups: group A, consisting of 37 patients (25 males and 12 females), who underwent a 

Bricker ileal conduit; group B consisted of 41 patients (28 males and 13 females), who 

underwent single-stomal ureterostomy (as double-barreled ureterocutaneostomy). The 

study was conducted on a total of 78 patients (53 males and 25 females, ratio: 2.12:1) 
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divided into two statistically homogeneous groups concerning demographic data and 

preoperative characteristics, as reported in Table 1 and Figure 1. 

 

Figure 1. Intraoperative and postoperative results. Hb: Hemoglobin; eGFR: Estimated Glomerular 

Filtration Rate. 

The mean age was 77.2 years old (95% CI: 75.1–79.3; ES: 0.97) in group A and 82.4 

(95% CI: 80.2–84.6; ES: 0.91) years old in group B (p value: 0.0005), both statistically 

homogeneous for BMI (mean group A: 24.1; ES: 0.64 vs. mean group B: 23.2; ES: 0.60; p 

value: 0.892). The mean ASA score was 2.4 (ES: 0.08) in group A and 2.8 (ES: 0.075) in 

group B (p value: 0.029), with a mean Charlson Comorbidity Index of 5.3 (ES: 0.11) and 6.4 

(ES: 0.09), respectively (p value: 0.014) (Table 1 and Figure 1). The mean preoperative 

hemoglobin values (mean A: 13.4 g/dL; ES: 0.23; vs. mean B: 12.1 g/dL; ES: 0.28; p value: 

0.084) and eGFR (mean A: 63.8; ES: 4.2 vs. mean B: 58.58; ES: 4.0; p value: 0.375) were lower 

in group B, but not statistically significant. The mean postoperative hemoglobin values at 

24 h (mean A: 12.4 g/dL; ES: 0.27; vs. mean B: 10.9 g/dL; ES: 0.31; p value: 0.071) and eGFR 

at 1 month (mean A: 61.4; ES: 3.8 vs. mean B: 55.52; ES: 3.7; p value: 0.213) resulted lower 

in group B, so no statistical significance was even observed (Table 1 and Figure 1). There 

were 33% of patients in group A and 30% in group B that underwent neoadjuvant 

chemotherapy (p value: 0.311). The mean total operative time was statistically longer in 

group A compared to group B, 334 min (95% CI: 313–357; ES: 4.15) vs. 186 min (95% CI: 

158–214 min; ES: 3.89), respectively (p value <0.0001). The intraoperative transfusion rate 

was 3.8% in group A and 4.2% in group B (p value: 0.064); blood transfusion was required 

postoperatively in 6.8% and 8.4% of patients in groups A and B, respectively (p value: 

0.041; Table 1 and Figure 1). 

The mean hospital stay in intensive care did not show significant differences between 

the two groups (1.4 days; ES: 0.07; vs. 1.6 days; ES: 0.05 days; p value: 0.151). However, 

the mean hospital stay was statistically higher in group A (mean: 9.2 days; ES: 0.67; vs. 6.5 

days; ES: 0.55; p value: 0.002). Bowel function recovery was significantly faster in the UCS 

group than in group A (A: 3.6 days; ES: 0.12; vs. B: 1.5 days; ES: 0.04; p value: 0.0043). The 

evaluation of the TURBT pathological characteristics did not reveal statistically significant 

differences between the two groups, identifying in group A 19% of high-risk NMIBC cases 

and 81% of MIBC cases and in group B 11% of high-risk NMIBC cases and 89% of MIBC 

cases, respectively (p values > 0.05). Final histopathological examination showed 41.3% of 

pT3-pT4 in group A and 54.2% of pT3-pT4 in group B (p value: <0.0001). There were no 

statistically significant differences concerning lymph node involvement rate, even though 

a higher involvement in group B was reported (14.2% vs. 17.1%; p-value: 0.067; (Table 1 

and Figure 1)). 

  



J. Clin. Med. 2022, 11, 136 5 of 9 
 

Table 1. Preoperative and post-operative results. 

 Group A Group B p Value 

Patients, n. (m–f) 37 (25–12) 41 (28–13)  

Age, y.o. (ES) 77.2 (0.97) 82.4 (0.91) 0.0005 

BMI, kg/m2 (ES) 24.1 (0.64) 23.2 (0.6) 0.892 

ASA, (ES) 2.4 (0.08) 2.8 (0.075) 0.029 

CCI, (ES) 5.3 (0.11) 6.4 (0.09) 0.014 

Hb pre-op, g/dL (ES) 13.4 (0.23) 12.1 (0.28) 0.084 

Hb post-op, g/dL (ES) 12.4 (0.27) 10.9 (0.31) 0.071 

eGFR pre-op, (ES) 63.8 (4.2) 58.58 (4) 0.375 

eGFR post-op, (ES) 61.4 (3.8) 55.52 (3.7) 0.213 

Neoadjuvant CH, % 33 30 0.311 

Total Operative Time, min (ES) 334 (4.15) 186 (3.89) <0.0001 

Intra-op blood transfusion, % 3.8 4.2 0.064 

Post-op blood transfusion, % 6.8 8.4 0.041 

Intensive Care, days (ES) 1.4 (0.07) 1.6 (0.05) 0.151 

Hospital Stay, days (ES) 9.2 (0.67) 6.5 (0.55) 0.002 

Bowel function recovery, days (ES) 3.6 (0.12) 1.5 (0.04) 0.0043 

Lymphnode involvement, % 14.2  17.1 0.067 

Clavien–Dindo Classification, %    

     Grade I–II 30.5 24.3 0.003 

     Grade III–V 27.1 12.1 0.0041 

Stoma QoL at 3 months, (ES) 52.2 (1.61) 52.4 (1.62 0.316 

Stoma QoL at 6 months, (ES) 63.4 (1.84) 63.6 (1.82) 0.382 

BMI: Body Mass Index; ASA: American Society of Anesthesiologists; CCI: Charlson Comorbidity 

Index; Hb: Hemoglobin; eGFR: Estimated Glomerular Filtration Rate; CH: Chemotherapy; QoL: 

Quality of Life. 

Regarding perioperative and postoperative complications, per the Clavien–Dindo 

classification, 57.6% of patients in group A and 37.4% of patients in group B reported these 

results: grade I–II: 30.5% vs. 24.3%; grade III–V: 27.1% vs. 12.1% (p values: < 0.05). The 

most common complications in group A were represented by uroperitoneum (9.4%), ileus 

anastomosis dehiscence (6.1%), paralytic ileus (4.6%), and ureteral detachment (2.2%). The 

complications highlighted in group B were represented by uroperitoneum (6.3%) and 

paralytic ileus (1.8%). No deaths were recorded in the perioperative period nor at 90 days 

after the surgical procedure. Mean follow-up was 14.4 months (range 8–16 months). The 

postoperative assessment of QoL using the Stoma-QoL instrument showed in group A 

and B at 3 months of follow-up a mean score of 52.2 (95% CI: 49.4–55.0; ES: 1.61) and 52.4 

(95% CI: 50.3–54.5; ES: 1.62), respectively. Furthermore, statistically homogeneous scores 

between groups even at 6 months of follow-up were observed, with a mean score of 63.4 

(95% CI: 59.2–67.6; ES: 1.84) and 63.6 (95% CI: 61.3–65.9; ES: 1.82) in groups A and B, 

respectively (p values > 0.05; Figure 2). 
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Figure 2. Stoma Quality of Life at 3 and 6 months of follow-up after surgery. QoL: Quality of Life. 

4. Discussion 

The assessment of the patient should be performed during the preoperative 

counseling to improve the decision-making process. Elderly patients with indications of 

radical cystectomy for bladder cancer represent a progressively increasing 

epidemiological relevance [13]. In this population, the choice of not performing radical 

surgery is directly related, in most cases, to disease progression and significant reduction 

of cancer-specific survival [13–17]. To date, several studies have reported their experience 

of treating elderly patients with bladder cancer with minimally invasive radical 

cystectomy with particular attention to the urinary diversion. However, few studies 

focused on the evaluation of the related QoL in these patients [13,18,19]. To date, only one 

study evaluated urinary diversion (Bricker and UCS) regarding perioperative and 

postoperative complications and post-surgical management [9]. Both techniques result in 

a single ostomy in the abdomen and, therefore, the need of external urine collection bags, 

unlike a classic bilateral ureterocutaneostomy, which results in two ostomies with a 

greater impact on the patient’s QoL. The UCS represents the simplest and less invasive 

form of urinary diversion without bowel manipulation. The main complication related to 

UCS is represented by stomal stenosis, with a higher incidence than ileal conduit and the 

need of UCS ureteral lifetime stenting [13]. The Bricker conduit does not require 

permanent ureteral stents, but complications related to the manipulation of the intestinal 

loops are frequent. In the literature, the incidence of complications after RC in the elderly 

varies from 28% to 64% [20], and most complications (41–72%) are medical [20]. Surgical 

complication rates range from 8% to 35% [20]. The wide variations in the frequency and 

spectrum of reported complications are mainly attributable to the heterogeneity of the 

postoperative evaluation period considered. 

The present study shows better perioperative and postoperative results in the group 

that underwent UCS with single ostomy compared to patients undergoing ileal conduit, 

confirming the data already reported [21,22]. The other important result regarding quality 

of life shows that in both groups, no statistically significant difference was observed at 3 

and 6 months of evaluation, and, therefore, in the management of single stoma. 

In our study, a longer overall operating time was shown in the group of patients that 

underwent ileal conduit reconstruction compared to patients with UCS. However, no 

statistically significant differences were found between groups regarding blood loss, 

transfusion rate, eGFR, and intraoperative complications. Although not statistically 

significant, the transfusion rate was higher in group B than in group A; this result is 
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attributable to the patients’ health status and to the preoperative comorbidities of patients 

undergoing UCS compared to ileal conduit group [13,21–23]. 

Relevant data are represented by the rate of perioperative and postoperative 

complications (according to Clavien–Dindo classification) that were higher in group A. 

This result might be attributable to bowel manipulation, ileal anastomoses, longer 

operative time, and greater exposure to pneoperitoneum in patients undergoing ileal 

conduit [13,21–23]. In addition to this, the increased use of anesthetic drugs is related to a 

slower bowel function recovery in patients undergoing ileal conduit than patients with 

UCS [13,21,22]. In accordance with the literature, despite the higher ASA score of patients 

in group B compared to group A, there was no statistically significant difference in 

relation to the mean stay in postoperative intensive care and the overall hospitalization 

length. In our study, the lower incidence of perioperative and postoperative complications 

reported was comparable to the literature; this could be partly explained by the exclusion 

of patients with history of previous pelvic surgery and radiotherapy [24]. Before 1990, 

perioperative mortality after RC was very high and ranged from 2.4% to 15%, but to date 

this incidence appears to be remarkably reduced as evidenced in the literature (0–3.9%) 

and confirmed in our study with no cases of conversion to open surgery and no mortality 

at 30 days after surgery [23]. Perioperative mortality in elderly patients undergoing RC 

with ileal conduit or UCS has been reported to vary between 0% and 10% [24]. The 

hospital stay in the present study agreed with the data found in the literature and, 

therefore, was statistically lower in the group of patients undergoing UCS compared to 

patients with Bricker heterotopic urinary diversion [13,25,26]. 

As shown in the literature, the QoL varies between the different urinary diversions, 

but no study has definitively demonstrated the superiority of one derivation over another 

in terms of QoL in elderly patients [27]. 

Our results showed an overlap of the questionnaire scores when evaluating patients’ 

compliance in the management of the single ureterocutaneostomy or intestinal ostomy 

during daily routines. Patients in both groups showed satisfaction, and the simplicity of 

managing a single ostomy from the analysis of the scores obtained, without complications, 

is in line with the data in the literature [28] 

The study has several limitations. The follow-up period and the retrospective nature 

of the study may limit the observed results. However, the patients’ investigation through 

a Stoma-QoL questionnaire represents an important point of strength of this study. To 

date, this is the first study that compares the two most diffused heterotopic derivations in 

terms of quality of life and the daily routinary management of the ostomy. 

5. Conclusions 

In conclusion, in elderly patients this study shows that, for bladder cancer, the choice 

of minimally invasive radical cystectomy with single stoma ureterocutaneostomy could 

represent a valid alternative to heterotopic urinary diversion with Bricker ileal conduit, 

which is the more common alternative. This consideration stems, as evidenced from the 

obtained results, from the reduced rate of perioperative and postoperative complications, 

reduced operative time, faster recovery of bowel function, and lower hospital stay in 

patients who underwent UCS with single ostomy. Moreover, single stoma UCS was 

associated with a quality of life and management of the ostomy comparable to patients 

undergoing ileal conduit. 
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