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Bladder diverticulectomy using a pre-peritoneal, trans-vesicle approach 
with the SP platform: A novel approach 
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A B S T R A C T   

A 64-year-old male with a history of urothelial carcinoma was found to have recurrence of his disease inside of a 
narrow neck bladder diverticulum on surveillance cystoscopy. The da Vinci Single Port robotic system was used 
to perform an extraperitoneal, trans-vesicle partial cystectomy with en-bloc resection. To our knowledge, this is 
the initial case report of a trans-vesicle resection using the da Vinci Single Port robotic system, and provides an 
alternative to traditional minimally invasive approaches.   

Introduction 

Partial cystectomy has long been utilized for a variety of benign and 
malignant conditions. This technique is especially useful for bladder 
cancer that is localized to a diverticulum. Previous reports have 
demonstrated decreased hospital time and decreased morbidity in ro-
botic assisted partial cystectomy compared to traditional open partial 
cystectomy. Herein, we present the first ever case of a robotic assisted 
laparoscopic partial cystectomy using the da Vinci Single Port robotic 
system via an entirely pre-peritoneal approach. 

Case presentation 

A 64-year-old male was referred for recurrence of his BCG refractory 
non-muscle invasive urothelial carcinoma. The patient demonstrated 
recurrence on routine cystoscopy within a narrow neck bladder diver-
ticulum that was not amenable to TUR. Radical cystectomy was offered, 
however the patient was adamant that his bladder be spared. Thorough 
investigation including random biopsy of the bladder and cross- 
sectional imaging revealed no further evidence of disease or metas-
tasis. We performed an pre-peritoneal, trans-vesicle robotic assisted 
laparoscopic partial cystectomy including en-bloc excision of the 
bladder diverticulum. 

The procedure began with cystoscopy, which confirmed the presence 
of a papillary lesion within the bladder diverticula immediately poste-
rior to the right ureteral orifice (Fig. 1). A 5-Fr catheter was placed into 
the right ureter to aid in intra-operative ureteral identification. A 

urethral catheter was placed and clamped. 
A 3 cm midline infra-umbilical incision was made, and the space of 

Retzius was developed. A small cystotomy was made at the bladder 
dome far from the diverticulum in order to gain access to the bladder. 
Stay sutures were used to advance the bladder to the level of the skin in 
order to minimize tumor spillage. A gel port was placed into the bladder 
through this midline cystotomy. The robot port was placed into the gel 
port. An 8 mm assistant Airseal trocar was placed through the abdominal 
wall lateral to the midline incision, and advanced into the bladder 
through a separate cystotomy. Care was taken to ensure this trocar did 
not violate the peritoneum. The bladder was insufflated, and the robot 
was docked. 

The bladder diverticulum was closed using 3-0 V-lock suture. This 
was done to not only prevent potential tumor spillage, but also to pro-
vide a suture tail to facilitate counter traction (Fig. 2A–C). The diver-
ticulum was carefully dissected from within the bladder. After the entire 
diverticulum was removed en-bloc, the defect was closed with running 
3-0 V-lock suture (Fig. 2D–F). The specimen was removed and the robot 
was undocked. The entry cystotomy was closed in two layers. Fascia and 
skin were closed. The 5-french pollack catheter was removed, leaving a 
urethral catheter to drainage. Please refer to the accompanying video 
supplement for further detail (Video 1). 

The patient tolerated the procedure without complications. Total 
operative time was 112 minutes. Estimated blood loss was 50mL. The 
patient was kept overnight for observation and discharged on post-
operative day 1 with a urethral catheter in place. He was seen on 
postoperative day 14 with a cystogram, which showed no evidence of 
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contrast extravasation. His urethral catheter was removed, and he 
passed a trial of void. 

Final pathology resulted as high-grade T1 papillary urothelial car-
cinoma with micropapillary features. Surgical margins were negative. 
Patient was offered an additional course of BCG, however he elected to 
undergo surveillance. At six months he has not had any complications or 
recurrence on office cystoscopy. 

Discussion 

Robotic assisted partial cystectomy with en-bloc resection of a 
diverticulum has been previously described. This approach has often 
been utilized in patients with benign conditions such as refractory LUTS, 
recurrent UTIs or bladder stone formation. There have been few reports 
of this approach in patients with urothelial carcinoma confined to a 
bladder diverticulum.1 The majority of reported cases where a MIS 
platform was used have employed a trans-peritoneal approach.2,3 To our 
knowledge, the case presented is the first to utilize the single port ro-
botic system to perform a partial cystectomy for focal, non-invasive 
urothelial carcinoma within a bladder diverticulum. From an oncolog-
ical perspective, the pre-peritoneal approach avoided the risk of seeding 
the peritoneal cavity. Maintaining the peritoneal integrity also wards 
against ileus, or damage to other peritoneal structures. En-bloc resection 
allowed for a bladder-sparing approach that would not otherwise be 

feasible by traditional TUR given the location of the tumor within a 
diverticulum. 

While still in its clinical infancy, the da-Vinci single-port robotic 
system has been successfully applied to a variety of surgical scenarios.4 

Currently there are no reports of applying the single-port robotic system 
to a diverticulectomy or partial cystectomy. 

Using traditional platforms, there have been several series reporting 
robotic bladder diverticulectomy/partial cystectomy. The largest re-
ported 29 patients who underwent robotic assisted partial cystectomy 
for definitive management of primary bladder malignancy. 11 of these 
patients had tumor arising within a bladder diverticulum, while the 
majority had tumors located in the dome. The authors site a historical 
concern for recurrence following partial cystectomy, ranging between 
38% and 78% in pilot studies.5 Our approach minimizes this risk by 
internally isolating the tumor within the diverticulum in order to avoid 
tumor spillage. 

This case is not without its limitations. Though this technique relies 
on three separate cystotomies, given the entirely pre-peritoneal 
approach and multi-layer closure of the larger two cystotomies, ure-
thral catheter drainage obviated the need for a postoperative drain. 

Micropapillary UC is an aggressive variant, and had this been a 
component of the patient’s original pathology (which included random 
bladder biopsies), we may have chosen a more aggressive surgical 
approach and performed a concomitant lymph node dissection. This 

Fig. 1. Cystoscopy demonstrating diverticular ostium with papillary lesion demonstrated internally.  

Fig. 2. (A–C) Diverticulum identified and ostium closed with V-lock suture. (D) Excision of diverticulum with enclosed lesion. (E–F) Cystorrhaphy.  
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procedure was performed within the context of presumed non-muscle 
invasive bladder cancer located in a posterior, narrow neck divertic-
ulum. Such a location was non-resectable via TUR. 

Conclusion 

Robotic assisted partial cystectomy has been demonstrated to be safe 
and feasible for a spectrum of benign and malignant bladder pathol-
ogies. This is the initial report of a trans-vesicle robotic assisted partial 
cystectomy for urothelial carcinoma using the da Vinci single-port ro-
botic system. Further experience is necessary to develop this approach as 
an alternative to traditional methods of partial cystectomy. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.eucr.2021.101753. 
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