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Abstract We present a series of robotic-assisted laparo-

scopic ileovesicostomies with bowel work performed

completely intracorporeally. The four patients selected for

this procedure were all diagnosed with neurogenic bladder

and failed conservative medical therapy. Preoperative

patient data included age, body mass index (BMI), and

urodynamic (UD) study results. Intra-operative data

included estimated blood loss (EBL), operative time, and

intra-operative complications. Post-operative data included

return to bowel function, post-operative complications, and

length of hospital stay (LOS). All bowel work was com-

pleted intracorporeally with the exception of stoma matu-

ration. Four robotic ileovesicostomies were performed.

Pre-operative urodynamic study results showed either ele-

vated detrusor pressures or limited bladder capacities in

addition to the inability to perform self-catheterization. The

mean patient age was 40 years and mean BMI was

26 kg/m2. Average EBL and operative time were 131 ml

and 290 min, respectively. No intra-operative complica-

tions occurred. Bowel function, as defined as flatus,

returned on average 3.8 days after surgery and average

LOS, defined as discharge home or discharge to the spinal

cord unit, was 7.5 days. Mean follow-up time was

25.8 months. Post-operative urodynamic studies revealed

low stomal leak point pressure (\10 cmH2O). This study is

the first to describe a completely intracorporeally robotic-

assisted laparoscopic ileovesicostomy with safe and

effective outcomes after more than 2 years of follow-up.
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Introduction

Many patients with neurogenic bladders require treatment

to reduce elevated bladder pressure and prevent subsequent

renal damage. These individuals are often managed with

conservative therapies such as intermittent catheterization

or, less ideally, long-term indwelling catheters. Ileovesi-

costomy is a long-term surgical management option for

patients who have failed medical or other conservative

therapies [1–6]. Many studies have shown a reduction in

chronic urinary tract infections and an improvement in

quality of life in carefully selected patients who undergo

this procedure [1–6].

Traditionally, ileovesicostomy has been performed

using an open technique that is associated with post-oper-

ative complications including wound infection, urethral

incontinence, and extended length of hospital stay (LOS)

[7]. A minimally invasive technique was first described for

laparoscopic enterocystoplasty and ileovesicostomy by

Elliott et al. [9] and Abrahams et al. [10] but there is sparse

literature describing an intracorporeal laparoscopic bowel-

to-bowel anastomosis [8, 11]. In 2009, Vanni and Stoffel

[12, 13] published initial results of robotic-assisted ileo-

vesicostomies; however, the bowel work was performed

extracorporeally. The goal of this retrospective study is to
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report initial results including pre-operative, intra-opera-

tive, and post-operative variables for robotic-assisted

ileovesicostomy with a focus on a completely intracorpo-

real bowel work and the potential benefits compared to

extracorporeal robotic-assisted ileovesicostomy.

Materials and methods

This study was approved by the Institutional Review

Boards at the Virginia Commonwealth University School

of Medicine and the Hunter Holmes McGuire Veterans

Affairs Medical Center. Patients who underwent robotic-

assisted laparoscopic ileovesicostomy between April 2010

and April 2011 were retrospectively identified and

reviewed. The four patients selected for this procedure

were all diagnosed with neurogenic bladder and failed

conservative medical therapy. All patients were unwilling

or unable to perform intermittent catheterization and chose

ileovesicostomy after all available options were presented.

Pre-operative patient data included age, body mass index

(BMI), and urodynamic (UD) study results. Intra-operative

data included estimated blood loss (EBL), operative time,

and intra-operative complications. Post-operative data

included return to bowel function, post-operative compli-

cations, and LOS. All bowel work was completed intra-

corporeally with the exception of stoma maturation. The

same surgical team, which included a robotic fellowship

trained surgeon and a surgeon with prior open ileovesi-

costomy experience, performed all surgeries. All data are

presented as mean ± standard deviation (SD).

Surgical technique

The da Vinci Surgical System robot (Intuitive Surgical,

Sunnyvale, CA, USA) was used for the entire procedure and

a video example of the entire surgical procedure for one of

the patients included is available online at http://www.you

tube.com/watch?v=QLBzoUEWVIg. The patients were

placed in dorsal lithotomy position in steep Trendelenburg

for the operation. Three robotic ports and two assistant ports

were used in positions similar to that of a robotic-assisted

laparoscopic prostatectomy. A 3-0 silk holding stitch was

placed in the ilium 15 cm proximal to the ileocecal valve

and a separate 3-0 silk suture was placed 15 cm proximal to

the first suture (Figs. 1, 2). A surgical stapler was then used

to isolate a 15-cm loop of ileum and perform a functional

end-to-end anastomosis. Next, a U-shaped bladder flap was

created using electrocautery. Then, after spatulation of the

antimesenteric side, the proximal end of the ileal loop was

sutured to the bladder (Fig. 3). The bladder was irrigated to

ensure no leakage. A suture was then placed on the distal

end of the ileal loop and brought through one of the ports or

Fig. 1 Identification and measurement of ileum

Fig. 2 Intracorporeal bowel manipulation

Fig. 3 Start of ileal–vesical anastomosis
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through the skin with a Carter–Thomason device (Cooper

Surgical, Trumball, CT, USA) depending on the desired

location of the stoma. A 15-French round Jackson–Pratt

drain was placed prior to undocking. The stoma was then

created.

Results

Four robotic-assisted ileovesicostomies were performed

between April 2010 and April 2011. The mean patient age

was 40 years (SD 14.9, range 29–60 years) and mean BMI

was 26 kg/m2 (SD 2.8, range 20–26.2 kg/m2). All patients

had neurogenic bladder dysfunction: either high-pressure

detrusor overactivity that was refractory to medical therapy

or inability or unwillingness to perform intermittent cathe-

terization. Pre-operative urodynamic study results showed

either elevated detrusor pressures or limited bladder

capacities in addition to the inability to perform self-cath-

eterization. Average EBL and operative time were 131 ml

(SD 80, range 75–250 ml) and 289.5 min (SD 35.7, range

244–330 min), respectively. No intra-operative complica-

tions occurred. Bowel function, as defined as flatus,

returned on average 3.8 days (SD 1.0, range 3–5 days) after

surgery and average LOS, defined as discharge home or

discharge to the spinal cord unit, was 7.5 days (SD 2.6,

range 5–11 days). Mean follow-up time was 25.8 months

(SD 9.7, range 16–39 months). Table 1 shows our initial

results side-by-side with a case series of robotic-assisted

laparoscopic ileovesicostomies with extracorporeal bowel

work published by Vanni et al. from the Lahey clinic [13].

In the peri-operative period (\30 days from time of

surgery), there was one Clavien–Dindo grade I

complication in a female patient who developed a urinary

tract infection requiring antibiotics on post-operative day 6.

This patient, with pre-existing urethral erosion from a

chronic indwelling catheter, had continued urethral incon-

tinence requiring peri-urethral bulking injection 7 months

post-operatively and subsequent sub-urethral sling

10 months post-operatively with resolution of symptoms.

All patients were offered a post-operative urodynamic

study at least 6 months after surgery (one patient declined).

Three of the four patients had post-operative urodynamic

studies revealing an average stomal leak point pressure of

5.3 cmH2O (SD 4.5, range 1–10 cmH2O) and average

volume at which leakage occurred of 141.3 ml (SD 138.3,

range 46–300 ml). One patient had a low stomal leak point

pressure, but had elevated residual volume (approximately

300 ml). Cystoscopic evaluation demonstrated small cali-

ber vesicostomy. Although counseled that a low pressure

system provided a functionally acceptable result, the

patient remained concerned about potential infection from

an elevated residual volume and an open conversion of

ileovesicostomy to ileal conduit was performed approxi-

mately 16 months after his initial surgery.

Discussion

Ileovesicostomy is an effective long-term bladder man-

agement for patients with neurogenic bladder who are

unable or unwilling to perform intermittent catheterizations

[1–6]. This case series is the first to our knowledge to

report a completely intracorporeal robotic-assisted ileo-

vesicostomy procedure. There have been several studies in

the literature highlighting the advantages of minimally

invasive surgery in urology [14, 15]. Specifically, the lit-

erature reports decreased intra-operative blood loss,

reduced hospital stay, and less post-operative pain [16]. In

recent years minimally invasive surgery has been adapted

to the ileovesicostomy.

In 2009, Vanni and Stoffel [12, 13] reported initial

results of a case series of nine robotic-assisted ileovesi-

costomy procedures. Table 1 compares our initial results to

their first published robotic-assisted ileovesicostomy data.

This side-by-side comparison suggests similar results for

EBL, total operative time, and LOS. The data from the

Lahey clinic initial robotic-assisted ileovesicostomy was

also compared to data from open ileovesicostomies per-

formed at the same institution. Additionally, our initial

results are similar to other open series [2, 17].

The fundamental difference between our case series and

those reported in the literature lies in surgical technique.

Our surgical technique allows for intracorporeal laparo-

scopic bowel work, whereas previously published case

series describe an extracorporeal technique in which the

Table 1 Robotic-assisted ileovesicostomy: comparison of initial

results of this study with Lahey clinic initial results

This study

initial results

Lahey clinic

initial results

Preoperative data

No. of patients 4 9

Mean age (years) 45 ± 14.9 53 ± 11.1

Mean BMI (kg/m2) 25.9 ± 2.8 29.0 ± 6.1

Intra-operative data

EBL (ml) 131 ± 80.0 100 ± 71.9

Total operative time (min) 289.5 ± 35.7 330 ± 72

Conversion to open 0 1

Postoperative data

Length of hospital stay (days) 7.5 ± 2.6 7.7 ± 1.3

Return of bowel function (days) 3.3 ± 1.0 4.8 ± 1.3

No. of major complications 0 0

Mean follow-up time (months) 25.8 ± 9.7 14 ± 7.4

EBL estimated blood loss, BMI body mass index
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divided bowel is pulled through an incision and an extra-

corporeal stapled end-to-end anastomosis is performed.

The benefits of an extracorporeal bowel-to-bowel anasto-

mosis have been discussed in the literature [9, 18]. How-

ever, a study by Abhrams et al. [9] favors a completely

intracorporeal anastomosis, suggesting that it decreases

unnecessary tension on the bowel and may prevent mes-

enteric thrombosis/ischemia. Additionally, the minimally

invasive technique decreases bowel manipulation which

may shorten the time to return of bowel function and

decrease the incidence of post-operative ileus [9]. Com-

pletely intracorporeal bowel work also results in a smaller

incision, possibly decreasing pneumoperitoneal leak and

decreasing the risk of incisional hernia [9].

Our case series, in conjunction with other minimally

invasive outcomes, shows that a minimally invasive ileo-

vesicostomy procedure may decrease the risk of wound

infection [19, 20]. Additionally, after reviewing pre-

liminary data of open vs. robotic-assisted laparoscopic

ileovesicostomy at our institution (data not shown), post-

operative return of bowel function was improved in those

patients treated robotically. A larger cohort of patients is

needed to make more definitive conclusions about the long-

term potential benefits of robotic-assisted ileovesicostomy.

Conclusion

The results of this study show that the first four cases of

completely intracorporeal robotic-assisted ileovesicostomy

were successfully completed without open conversion or

major complications. Long-term studies are needed to

examine the benefits of a minimally invasive approach and,

specifically, the possible benefits of intracorporeal bowel

work.
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