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Background: This study introduces the results of laparoscopic radical cystectomy with modified 
intracorporeal ileal conduit (mICIC), which was accompanied by enhanced recovery after surgery (ERAS) 
protocols.
Methods: From March 2014 to June 2020, 48 patients underwent mICIC. Patients were divided into 
ERAS (n=17) and non-ERAS groups (n=31). Baseline and perioperative variables were analyzed. The primary 
outcome was 90-day complications. Secondary outcomes were operative time, length of stay, two-year overall 
survival, cancer-specific survival, and disease-free survival.
Results: Forty-eight patients underwent intracorporeal ileal conduit with no transition to open surgery. 
Twenty-five patients (52.1%) experienced at least one complication, including 22 minor cases (45.8%) 
and three major cases (6.2%). The median operative time, urinary diversion time, estimated blood loss, 
and length of stay were 320 min, 135 min, 200 mL, and 10.5 days, respectively. The median time to flatus 
and normal diet were two days and three days, respectively. A comparison between ERAS and non-ERAS 
groups indicated that ERAS implementation was associated with less complications (29.4% vs. 64.5%, 
P=0.018), faster time to flatus (2 vs. 3 days, P=0.016) and liquid diet (2 vs. 4 days, P<0.001). The results of 
hydronephrosis and compromised renal function showed no difference between the preoperative period 
and six months after surgery. The mean follow-up time was 25.4 months, and the two-year overall survival, 
cancer-specific survival, and disease-free survival rates were 61.3%, 73.2%, and 58.4%, respectively.
Conclusions: The complication rate and operative time of the mICIC were acceptable. Clinical outcomes 
can be optimized with ERAS pathway.
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Introduction

Radical cystectomy (RC) and pelvic lymph node dissection 
is used to treat muscle-invasive bladder cancer and high-risk 
and recurrent non-muscle-invasive bladder cancer. Recently, 
significant progress has been made in minimally invasive 
surgery, including laparoscopic radical cystectomy (LRC) 
and robot-assisted radical cystectomy (RARC). When 
compared with open RC, LRC and RARC result in better 
clinical outcomes, while still achieving equivalent pathologic 
and oncologic results (1-3). Extracorporeal urinary 
diversion (ECUD) is easy to construct and is accepted by 
many urologists as a common treatment. However, patients 
may benefit more from intracorporeal urinary diversion 
(ICUD) due to reduced bowel exposure and decreased risk 
of fluid imbalance (4). 

Enhanced recovery after surgery (ERAS) protocols, first 
initiated in colorectal surgeries (5), were recently introduced 
for urologic surgeries (6). Increasing evidence from 
gastrointestinal and colorectal surgeries indicated that the 
application of ERAS protocols could improve postoperative 
recovery and reduce the time to flatus, defecation, and 
functional oral intake (7,8). This study details the experience 
of our modified intracorporeal ileal conduit (mICIC) using 
the results of 48 cases. We present the following article in 
accordance with the STROBE reporting checklist (available 
at http://dx.doi.org/10.21037/tau-20-1515). 

Methods

Between March 2014 and June 2020, 48 consecutive 
patients with bladder cancer underwent LRC with mICIC. 
Indications included muscle-invasive bladder cancer, T1G3 
bladder cancer, recurrent non-muscle-invasive bladder 
cancer, or extensive papillary tumors that could not be 
managed with transurethral resection and intravesical 
instillation therapy. All patients underwent cystoscopy 
examination, pelvic magnetic resonance imaging, or 
enhanced computed tomography before surgery. No distant 
metastases were found on preoperative examinations. ERAS 
protocols were introduced in our institution since April 
2017, and patients were divided into the ERAS and non-
ERAS groups. The study was conducted in accordance with 
the Declaration of Helsinki (as revised in 2013). The study 
was approved by the Institutional Review Board of Beijing 
Chaoyang Hospital, Capital Medical University (NO.: 
2020-Ke-546) and informed consent for this retrospective 
analysis was waived.

Data collection

Baseline characteristics, perioperative results, pathologic 
results, oncologic outcomes, and follow-up data were 
evaluated. Complications occurring within 90 days after 
surgery were recorded and graded according to the 
Clavien-Dindo system, with a grade of 1–2 defined as a 
minor complication and a grade of 3–5 defined as a major 
complication. Severe hypoalbuminemia was defined as 
a serum albumin level of <25 g/L. Hydronephrosis was 
measured by the separation of the collection system 
through ultrasonography or computed tomography: mild, 
≥2 and <3 cm; moderate, ≥3 and <4 cm; and severe, ≥4 cm. 
Compromised renal function was estimated by creatinine 
clearance rate: normal, >80 mL/min; mild, >50 and  
≤80 mL/min; moderate, >10 and ≤50 mL/min; and severe, 
<10 mL/min. Two-year overall survival (OS), cancer-
specific survival (CSS), and disease-free survival (DFS) 
were calculated. OS was defined as the duration from RC 
to death from any cause. CSS was defined as the duration 
from RC to death from bladder cancer. DFS was defined 
as the duration from RC to recurrence (local, regional, 
and/or distant) or death from any cause.

Surgical technique

After general anesthesia, the patient’s limbs were tied to the 
operating table. A nasogastric tube and urethral catheter 
were inserted separately. The patient was placed in a steep 
Trendelenburg position (30°). 

The trocar was configured using a six-port peritoneal 
approach. After pneumoperitoneum was achieved, a  
10-mm camera port was placed 1.5 cm supraumbilically. A 
0° flexible camera was inserted, and the following trocar 
placements were performed under direct visual control. 
Two 12-mm ports were placed on the bilateral rectus 
line at the level of the umbilicus. Two 5-mm ports were 
placed 3 cm from the interior of the anterior superior iliac 
spine on each side. Another 12-mm port was placed 1 cm 
cranial to the symphysis pubis to insert the Endo-GIA™ 
stapler (Medtronic, Minneapolis, MN, USA) and another 
laparoscopic light source. At the end of the surgery, the 
suprapubic incision was extended to 4–5 cm to facilitate 
specimen removal.

Standard pelvic lymph node dissection was performed. 
Extended lymph node dissection was performed when 
needed, and involved removal of nodal tissue from the 
internal iliac, external iliac, presacral, obturator fossa nodes, 
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and cranially up to the aortic bifurcation. The lateral border 
was the genitofemoral nerve, the medial border was the 
ureter, and the inferior border was the Cloquet lymph node 
and circumflex iliac vein.

Urinary diversion was performed as follows. The left 
ureter was brought over the great vessels to the right 
side. Using a linear stapler, a 15-cm terminal ileum was 
isolated 15 cm from the ileocecal valve, during which 
the mesentery was transilluminated to avoid vascular 

arcade injury and preserve blood supply to the involved 
intestine. Continuity of the ileum was restored by end-
to-end ileoileal anastomosis using a linear stapler. The 
isolated loop was flushed with normal saline containing 
gentamycin, and two single-J ureteral stents were pulled 
through the lumen of the loop. A circular incision was 
made at the stoma site, and an extraperitoneal tunnel 
was bluntly created with the index finger. Through the 
tunnel, the loop and stents were pulled out and fixed 
on the abdominal wall. The distal end of each ureter 
was spatulated with a 1.5-cm lengthwise incision. The 
entrance of the efferent loop was virtually divided into 
two semi-lumens by a midline. Instead of uniting the two 
ureters by suturing their medial borders, each ureter was 
directly and individually anastomosed to the efferent loop. 
The posterior wall of the left ureter was anastomosed to 
the posterior wall of the left semi-lumen using running 
sutures, with the lower end of the ureteral incision 
approaching the midline and the upper end approaching 
the semi-lumen’s lateral border. The same procedure was 
repeated on the right ureter and the right semi-lumen (9).  
The anterior walls of the ureters and semi-lumens were 
anastomosed after two single-J ureteral stents were 
inserted into the bilateral ureters. Finally, the distal 
ureters, efferent loop, and ureterointestinal anastomosis 
were fully retroperitonealized by closing the rent of the 
retroperitoneum. 

Briefly, the key steps of the mICIC were: the mesentery 
was transilluminated when isolating the terminal ileum; 
with the conduit fixed in the extraperitoneal tunnel, a 
novel end-to-end reflux ureterointestinal anastomosis was 
performed; and the rent of the retroperitoneum was closed 
using running sutures at the end of surgery. These key steps 
are presented in Figures 1-10.

Perioperative management (ERAS protocols)

Preoperative: Thromboembolic prophylaxis (compression 
stockings and low molecular weight heparin) was 
administered before surgery. A laxative was administered 
and the normal diet was changed to a liquid food diet  
1 day preoperatively. Liquid food was allowed until 6 hours 
preoperatively. Potable water and oral carbohydrate loading 
were allowed up to 2 hours before surgery; after that, any 
oral intake was abandoned. 

Intraoperative: Antibiotics were administered 0.5 hours  
preopera t i ve ly ;  a  second  dose  was  added  i f  the 
operative time exceeded 3 hours. The intravenous fluid 

Figure 1 Trendelenburg position.

Figure 3 The mesentery was transilluminated.

Figure 2 Trocar configuration.
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Figure 9 The ureters and the efferent loop were anastomosed.

Figure 4 Normal saline containing gentamycin was injected into 
the efferent loop.

Figure 6 The posterior walls of spatulated ureters were sutured to 
the proximal end of the efferent loop in running fashion.

Figure 7 Two single-J ureteral stents were inserted into bilateral 
ureters respectively.

Figure 8 The anterior walls of spatulated ureters and the efferent 
loop were sutured in running fashion.

Figure 5 The efferent loop and the single-J ureteral stents 
were pulled out (the oval forceps was inserted through the 
extraperitoneal tunnel).

supplementation was limited and targeted to losses. 
Intraoperative hypothermia was avoided by blowing warm 
air over the body. The nasogastric tube was removed 

immediately after awakening.
Postoperative: Non-steroidal anti-inflammatory drugs, 

rather than opioids, were used to relieve pain. Early 
mobilization was encouraged, which included getting up 
slowly 4 hours postoperatively and attempting to get out of 
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Figure 10 The rent of the retroperitoneum was closed.

bed 6 hours postoperatively. Chewing gum was encouraged 
beginning 4 hours after surgery (30 min each time, 3 
times a day until passing flatus). Oral fluid intake was 
administered early (50 mL/h of potable water 6 hours after 
surgery and increased to 100 mL/h on postoperative day 1). 
After passing flatus, liquid food was resumed and gradually 
converted to a normal diet.

Statistical analysis

SPSS v.26 (IBM Corp., Armonk, NY, USA) was used 
for statistical analysis. Normally distributed continuous 
variables are expressed as mean values with standard 
deviations, and were compared using Student’s t-test. 
Nonnormally distributed continuous variables are expressed 
as median and interquartile ranges, and were compared 
using the Mann-Whitney U-test. Categorical variables 
were compared using the Chi-square test or Fisher’s exact 
test. The two-year OS, CSS, and DFS were assessed by the 
Kaplan-Meier estimator.

Results

The baseline characteristics and perioperative results 
are presented in Table 1. Surgery was accomplished 
intracorporeally with no transition to open surgery in all 
48 cases. The median operative time, urinary diversion 
time, estimated blood loss, and length of stay were 320 min, 
135 min, 200 mL, and 10.5 days, respectively. The median 
time to flatus and liquid diet were two and three days, 
respectively. Six patients (12.5%) required intraoperative 
blood transfusion, and the mean estimated blood loss was 
433.3 mL. When comparing the ERAS and non-ERAS 
groups, the differences in the male/female ratio (P=0.018) 

and history of smoking (P=0.034) were statistically 
significant. The ERAS group also had a significantly shorter 
time to flatus (2 vs. 3 days, P=0.016) and liquid diet (2 vs.  
4 days, P<0.001).

Ninety-day complications are presented in Table 2. 
Twenty-five patients (52.1%) experienced at least one 
complication, including 22 minor cases (45.8%) and 
three major cases (6.2%). Severe hypoalbuminemia 
and emesis were the most common complications. A 
comparison between the ERAS and non-ERAS groups 
indicated that ERAS implementation was associated 
with fewer complications (29.4% vs. 64.5%, P=0.018). 
Thirteen non-ERAS patients (41.9%) experienced 
severe hypoalbuminemia; none of the ERAS patients 
experienced this complication. Minor (29.4% vs. 54.8%, 
P=0.132) and Clavien-Dindo grade 1 (17.6% vs. 48.4%, 
P=0.073) complication rates also tended to be lower 
in the ERAS group, although the differences were not 
statistically significant. Three patients in the non-ERAS 
group experienced major complications. One patient, who 
developed acute non-ST segment elevation myocardial 
infarction postoperatively, was transferred to the intensive 
care unit and received conservative treatment. One patient 
died on postoperative day 11 due to ventricular fibrillation. 
One patient was discharged two weeks after surgery, but had 
severe pneumonia at home and died due to multiple organ 
failure four weeks postoperatively.

Pathologic results are presented in Table 3. Mean lymph 
node yield was 17.6±9.4 for the whole cohort, 13.9±6.5 for 
the ERAS group, and 19.5±10.2 for the non-ERAS group 
(P=0.052). Positive surgical margin (PSM) was identified 
in four patients (8.3%); three had pT3 disease and one had 
pT4 disease.

The morphology and function of the upper urinary 
tract of 36 patients were evaluated six months after surgery  
(Table 4). Of these, 33 patients (91.7%) developed no or 
mild hydronephrosis, three patients (8.3%) developed 
moderate or severe hydronephrosis, 32 patients (88.9%) 
had no or mildly compromised renal function, and four 
patients (11.1%) had moderately or severely compromised 
renal function. A comparison of the pre- and postoperative 
results showed no significant differences (Table 4).

The mean follow-up time was 25.4 months. Overall, 14 
patients died during follow-up (including two patients who 
died within 30 days after surgery). Of these, five patients 
died due to bladder cancer and nine patients died due to 
other diseases (organ failure, cerebral stroke, myocardial 
infarction, etc.). The two-year OS, CSS, and DFS were 
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Table 1 Baseline characteristics and perioperative results of 48 patients

Overall (N=48) ERAS (N=17) non-ERAS (N=31) P*

Gender: male/female 39/9 17/0 22/9 0.018

Age (years), mean ± SD 63.5±9.1 63.1±9.6 64.4±8.5 0.644

Body mass index (kg/m2), mean ± SD 24.5±3.3 24.4±3.1 24.5±3.8 0.919

aCCI, median (IQR) 4.0 (3.0-5.0) 4.0 (3.0-6.5) 3.0 (2.0-5.0) 0.155

History of TURBt, n (%) 23 (47.9) 8 (47.1) 15 (48.4) 1.000

History of neoadjuvant chemotherapy, n (%) 9 (18.8) 3 (17.6) 6 (19.4) 1.000

History of abdominal surgery, n (%) 7 (14.6) 3 (17.6) 4 (12.9) 0.686

History of smoking, n (%) 23 (47.9) 12 (70.6) 11 (35.5) 0.034

ASA score, n (%) 0.651

I-II 42 (87.5) 14 (82.4) 28 (90.3)

III 6 (12.5) 3 (17.6) 3 (9.7)

Operative time (min), median (IQR) 320.0 (270.0–360.0) 340.0 (285.0–400.0) 320.0 (265.0–350.0) 0.353

Urinary diversion time (min), median (IQR) 135.0 (93.8–161.2) 163.0 (150.0–188.0) 125.5 (87.0–135.8) <0.001

Estimated blood loss (mL), median (IQR) 200.0 (100.0–300.0) 200.0 (100.0–200.0) 200.0 (100.0–300.0) 0.480

Intraoperative blood transfusion, n (%) 6 (12.5) 0 6 (19.4) 0.077

ICU stay after surgery, n (%) 11 (22.9) 6 (35.3) 5 (16.1) 0.163

Time to flatus (day), median (IQR) 2.0 (2.0–3.0) 2.0 (1.0–2.0) 3.0 (2.0–4.0) 0.016

Time to liquid diet (day), median (IQR) 3.0 (2.0–4.8) 2.0 (1.0–2.0) 4.0 (3.0–5.0) <0.001

Length of stay (day), median (IQR) 10.5 (8.0–13.0) 8.0 (7.0–13.0) 11.0 (8.0–14.0) 0.138

*comparison between ERAS and non-ERAS group; TURBt: transurethral resection of bladder tumor; TURP: transurethral resection of 
prostate; ASA: American Society of Anesthesiologists; ICU: intensive care unit.

61.3%, 73.2%, and 58.4%, respectively.

Discussion

LRC with ICUD, first reported in 2000 (10), is a technically 
challenging procedure that requires extensive operative 
experience and sophisticated perioperative management. 
We performed open RC and LRC with ECUD for over 
a decade, including extracorporeal ileal conduit and 
extracorporeal orthotopic neobladder procedures. Since 
2014, we began performing LRC with ICUD using a 
modified operative procedure. ERAS protocols were 
introduced in our institution since April 2017. In this study, 
48 patients underwent LRC with mICIC, together with 
the ERAS pathway. All patients demonstrated acceptable 
perioperative, oncologic, and functional outcomes. In 
comparison to the non-ERAS group, the ERAS group 

showed optimized clinical outcomes.
Results from the International Robotic Cystectomy 

Consortium (IRCC) was reported in 2014 (4) and showed 
that 43% of patients with ECUD and 35% of patients 
with ICUD developed 30-day complications (P=0.07). 
The ICUD group had fewer gastrointestinal complications 
(P<0.001) and postoperative infections (P=0.035). In 2018, 
updated results were reported (11), comprising 1094 ICUD 
cases (51%) and 1031 ECUD cases (49%). The proportion 
of ICUD increased from 9% in 2005 to 97% in 2015. The 
ICUD group had a shorter operative time (357 vs. 400 min,  
P<0.001), lower estimated blood loss (300 vs. 350 mL, 
P<0.001), and lower blood transfusion rate (5% vs. 13%, 
P<0.001). The incidence of major complications in the 
ICUD group was 25% in 2005, but decreased significantly 
to 6% in 2015. This incidence remained stable in the 
ECUD group (13% in 2005 and 14% in 2015). Azzouni 
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Table 2 Postoperative complications of 48 patients

Overall (N=48) ERAS (N=17) non-ERAS (N=31) P*

Overall 90-day complications, n (%) 25 (52.1) 5 (29.4) 20 (64.5) 0.034

Severe hypoalbuminemia# 13 (27.1) 0 13 (41.9) 0.002

Emesis 9 (18.8) 2 (11.8) 7 (22.6) 0.595

Lymphorrhagia 1 (2.1) 1 (5.9) 0 –

Ileus (paralytic) 1 (2.1) 0 1 (3.2) –

Diarrhea 1 (2.1) 0 1 (3.2) –

Peripheral neuropathy 1 (2.1) 0 1 (3.2) –

Vaginitis 1 (2.1) 0 1 (3.2) –

Scrotal swelling 1 (2.1) 1 (5.9) 0 –

Pneumonia 1 (2.1) 0 1 (3.2) –

Urinary tract infection (symptomatic) 3 (6.3) 2 (11.8) 1 (3.2) –

Deep venous thrombosis 1 (2.1) 0 1 (3.2) –

Popliteal artery thrombosis 1 (2.1) 0 1 (3.2) –

Acute myocardial infarction 1 (2.1) 0 1 (3.2) –

Multiple organ failure 1 (2.1) 0 1 (3.2) –

Ventricular fibrillation 1 (2.1) 0 1 (3.2) –

Highest grade of complication, n (%)

Minor (Clavien 1–2) 22 (45.8) 5 (29.4) 17 (54.8) 0.132

1 18 (37.5) 3 (17.6) 15 (48.4) 0.073

2 5 (10.4) 2 (11.8) 3 (9.7) 1.000

Major (Clavien 3–5) 3 (6.2) 0 3 (9.7) 0.543

3 0 0 0 –

4 1 (2.1) 0 1 (3.2) –

5 2 (4.2) 0 2 (6.5) –

*comparison between ERAS and non-ERAS group; #serum albumin <25 g/L.

et al. (12) reported 90-day overall and major complication 
rates of intracorporeal urinary diversion of 81% and 19%, 
respectively. Kanno et al. (13) compared the results of LRC 
with ICIC (72 cases) and extracorporeal ileal conduit (72 
cases). The ICIC group had a longer operative time (676 
vs. 616 min, P=0.002), fewer wound-related complications 
(6% vs. 18%, P=0.039), and a shorter time to regular oral 
food intake (4 vs. 5 days, P=0.014). According to a limited 
number of studies, the time to flatus and oral intake were 
shorter in ICIC/ICUD than in extracorporeal approach 
(13-15). 

In our study, the time to flatus was two days and the time 

to liquid diet was three days. Operative time and urinary 
diversion time were 320 and 135 min, respectively. Estimated 
blood loss was 200 mL, and six patients (12.5%) required 
intraoperative blood transfusion. These six patients belonged 
to the first half of the entire cohort, indicating that a learning 
curve that influences the transfusion rate may exist. The  
90-day complication rate was 52.1%. Minor complications 
were more common, with only 6.3% of patients developing 
major complications. The complication rate, operative time, 
and time to oral intake in our study were not inferior to those 
reported in previous studies (11-13).

ERAS protocols have gained significant attention in 
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Table 4 Morphology and function of upper urinary tract

Grade, n (%)
Hydronephrosis (36/48) Compromised renal function (36/48)

Preoperative 6 months P Preoperative 6 months P

None 26 (72.2) 30 (83.3) 0.317 19 (52.8) 19 (52.8) 0.940

Mild 7 (19.4) 3 (8.3) 12 (33.3) 13 (36.1)

Moderate 2 (5.6) 1 (2.8) 5 (13.9) 3 (8.3)

Severe 1 (2.8) 2 (5.6) 0 1 (2.8)

Table 3 Pathologic results of 48 patients

Overall (N=48) ERAS (N=17) non-ERAS (N=31) P*

Pathologic stage (pTa-T4a), n (%) 0.580

Ta 4 (8.3) 2 (11.8) 2 (6.5)

Tis 1 (2.1) 0 1 (3.2)

T1 12 (25.0) 5 (29.4) 7 (22.6)

T2 12 (25.0) 6 (35.3) 6 (19.4)

T3 11 (22.9) 2 (11.8) 9 (29.0)

T4a 8 (16.7) 2 (11.8) 6 (19.4)

Pathologic stage (pN0-N3), n (%) 0.689

N0 29 (60.4) 12 (70.6) 17 (54.8)

N1 5 (10.4) 2 (11.8) 3 (9.7)

N2 7 (14.6) 2 (11.8) 5 (16.1)

N3 7 (14.6) 1 (5.9) 6 (19.4)

Grade of urothelial carcinoma, n (%) 1.000

Low grade 3(6.3) 1 (5.9) 2 (6.5)

High grade 42(87.5) 15 (88.2) 27 (87.1)

Lymph node yield (mean ± SD) 17.6±9.4 13.9±6.5 19.5±10.2 0.052

Positive surgical margin, n (%) 4 (8.3) 1 (5.9) 3 (9.7) 1.000

*comparison between ERAS and non-ERAS group.

recent years. A large-scale study (16) from the United 
Kingdom indicated that ERAS was associated with 
a shorter length of stay (8 vs. 18 days, P<0.001) and 
lower readmission rate (15% vs. 25%, P=0.04). A multi-
institutional, randomized controlled trial (17) conducted 
in China showed that ERAS was associated with faster 
recovery of bowel movement (88 vs. 100 hours, P=0.01) 
and ambulation (64 vs. 72 hours, P=0.047) when compared 
with the non-ERAS group. In the ERAS group of our 
research, the time to flatus (2 vs. 3 days, P=0.016) and liquid 

diet (2 vs. 4 days, P<0.001) were both significantly shorter 
than the non-ERAS group. Length of stay also seemed 
to be shorter in the ERAS group, although the difference 
was not statistically significant (8 vs. 11 days, P=0.138). 
ERAS patients experienced fewer complications (29.4% 
vs. 64.5%, P=0.034). Severe hypoalbuminemia incidence 
was significantly different, with an occurrence in nearly 
41.9% of non-ERAS patients and zero ERAS patients. 
The main reason for postoperative hypoalbuminemia 
was attributed to transcapillary escape, because vascular 
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permeability increased due to surgery-related inflammatory 
response (18,19). Therefore, the implementation of ERAS, 
which aimed to reduce the stress response perioperatively, 
might have a major impact on reducing postoperative 
hypoalbuminemia. 

Lymph node yield and PSM are two of the most 
important oncologic parameters of RC. Results from the 
Surveillance, Epidemiology, and End Results database 
showed that patients who had at least 10–14 lymph 
nodes removed had a better survival rate than those who 
underwent limited lymphadenectomy (20). PSM was mainly 
influenced by pathologic stage and surgeon volume. In 
high-volume academic centers, PSM rate varied from 2% 
to 10% (21). IRCC data presented a PSM rate of 6.8% (22).  
In our series, the lymph node yield was 17.6±9.4. PSM was 
identified in four patients (8.3%), including three cases 
of pT3 disease and one case of pT4 disease. These results 
demonstrated the oncologic quality of our technique.

In most studies, ICUD was accomplished using a robotic-
assisted approach. However, in China and other developing 
countries, the standard procedures for radical cystectomy 
are still open RC and LRC. The implementation of RARC 
is limited due to its expensive price, thus it will take a 
long time before RARC can replace open RC and LRC. 
Therefore, we have made an effort to modify the Bricker 
ileal conduit to reduce the difficulty of performing ICIC 
laparoscopically. 

LRC with mICIC was completed through a minimally 
invasive method, which resulted in a smaller wound and 
reduced pain. When combined with the ERAS protocols, 
patients recovered bowel function faster and had fewer 
complications. During the surgery, the mesentery was 
transilluminated to maximally preserve the blood supply, 
which was especially important to allow isolation of a 15-cm 
ileum segment with a narrow mesentery. An extraperitoneal 
tunnel was created, through which the distal end of the 
efferent loop was pulled out and fixed on the abdominal 
wall. With the efferent loop anchored in the extraperitoneal 
tunnel, the end-to-end reflux ureterointestinal anastomosis 
was performed directly and individually. In Wallace 
procedure, the two ureters were united before the 
ureterointestinal anastomosis. However, tumor recurrence, 
inflammation, or other diseases of the unilateral ureter, 
which could lead to obstruction, might also affect the 
contralateral ureter. Therefore, we omitted this step to 
avoid the mutual influence of bilateral ureters, and also 
reduce operative time as well. Finally, the distal ureters, 
efferent loop, and ureterointestinal anastomosis were 

totally retroperitonealized, thus avoiding the possibility of 
herniating the small bowel lateral to the conduit, reducing 
the incidence of urinary leak and secondary infection, and 
facilitating to handle subsequent complications. 

Our s tudy has  severa l  l imitat ions .  This  was  a 
retrospective study with a limited number of patients, who 
were not strictly randomized, and the follow-up time was 
relatively short.

Conclusions 

The complication rate and operative time of the mICIC 
were acceptable. Clinical outcomes can be optimized with 
ERAS pathway. 
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