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Chapter 12
Robot-Assisted Laparoscopic Ureteral 
Reimplantation

Andrew C. Strine and Paul H. Noh

Name of Procedure

Robot-assisted laparoscopic (RAL) ureteral reimplantation.

 Lay Description

A minimally invasive surgery through a few small incisions to re-tunnel the ureter 
in the wall of the bladder and thereby correct vesicoureteral reflux (VUR).

 Risks

Bleeding, urinary tract infection (UTI), surgical site infection, injury to intra- 
abdominal organs, ileus, migration or encrustation of stent (if placed), urinary leak-
age, persistent or recurrent VUR, de novo contralateral VUR (if unilateral surgery), 
ureteral obstruction, acute kidney injury, chronic kidney disease, lower urinary tract 
symptoms, urinary retention, open conversion, neuropathy, rhabdomyolysis, and 
anesthetic complication.
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 Benefits

Correction of VUR, prevention of pyelonephritis, preservation of renal function, 
less postoperative pain and shorter convalescence than open surgery, discontinua-
tion of antibiotic prophylaxis, and less frequent follow-up for imaging studies.

 Technique

Cystoscopy may be performed before surgery to evaluate for the presence of UTI 
and suitability of the ureter for an extravesical approach at the discretion of the 
surgeon. Either a double-J ureteral stent or externalized ureteral catheter may also 
be placed at that time.

RAL ureteral reimplantation may be performed through either an intravesical or 
extravesical approach. Only a few small, single-center series have reported their 
outcomes with an intravesical approach. An extravesical approach seems to be pre-
ferred by most pediatric urologists due to its relative ease and reproducibility when 
compared to the more technically challenging intravesical approach [1, 2].

The extravesical approach replicates the Lich-Gregoir technique for open ureteral 
reimplantation. The patient is placed under general endotracheal anesthesia. The patient 
may be placed in a supine or modified dorsal lithotomy position. A Foley catheter is 
placed on the sterile filed to allow for intraoperative manipulation of bladder filling. A 
three-trocar configuration is typically used with one trocar for the endoscope through the 
umbilicus and two working trocars on each side of the midline. An assistant trocar may 
be used at the discretion of the surgeon. The ureter is mobilized from the pelvic brim to 
the bladder after opening the overlying peritoneum. The vas deferens or uterine artery is 
preserved. A detrusorotomy of adequate length is created in line with the ureterovesical 
junction (UVJ). The presumed dorsomedial location of the neurovascular bundles is 
avoided by dissecting in close proximity to the ureter and avoiding any circumferential 
dissection around the UVJ. A detrusorraphy is performed with either a running absorb-
able suture or simple interrupted absorbable sutures. Additional considerations to main-
tain the length of the submucosal tunnel include an advancement suture at its distal aspect 
and incorporation of the ureteral adventitia along the detrusorotomy. During the detruso-
rotomy and detrusorraphy, a transabdominal suture through the bladder and/or around 
the ureter is particularly helpful to allow for adequate exposure and retraction (Fig. 12.1). 
The fascia and skin are closed at each trocar site. A drain is not routinely placed.

 Postoperative Course

The patient is typically admitted to the hospital, although select patients may be a can-
didate for outpatient surgery without a Foley catheter in our experience. The diet is 
advanced as tolerated on the day of surgery. Our preference is to start a regimen of 
scheduled and alternating intravenous acetaminophen and ketorolac for postoperative 
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analgesia, which may be transitioned to oral acetaminophen and ibuprofen prior to dis-
charge. Intravenous narcotics may be administered as needed but are not routinely 
required in our experience. A first generation cephalosporin is administered for periop-
erative antibiotic prophylaxis. Early ambulation is encouraged. The Foley catheter is 
removed for a voiding trial on postoperative day #1. A vast majority of patients are dis-
charged to home on postoperative day #1.

 Follow-Up

The patient returns for a postoperative evaluation with a renal and bladder ultra-
sound in 1–3 months.

 Evidence

The success rate after RAL extravesical ureteral reimplantation is variable in the litera-
ture, ranging from 72 to 99 % [3–13]. This variability may be attributed to the differing 
severity of VUR, treatment of contralateral non-refluxing ureters, and definition of suc-
cess in these series. Some series routinely obtained a postoperative voiding cystoure-
throgram, while others only obtained them as clinically indicated or not at all. With the 
largest multi-institutional series to date, Grimsby et al. observed a fairly low success 
rate of 72 % in 93 ureters by robotically experienced surgeons [12]. Nevertheless, the 
success rate has been improving over time. Gundeti et al. demonstrated an improve-
ment in their success rate from 67 to 87 % with specific technical modifications [13].

Fig. 12.1 Transabdominal 
suture through the bladder 
(B, short arrow) and 
around the ureter (U, long 
arrow) during 
detrusorraphy
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The overall complication rate is also variable, ranging from 0 to 30 %. Specific 
complications include urinary leak (0–10 %), ureteral obstruction (0–5 %), and ileus 
(0–4 %) [3–13]. Only one case of open conversion has been reported [13]. The inci-
dence of de novo VUR for unilateral surgery has been inconsistent reported but 
observed to be as high as 22 % of patients in one series [8]. Transient urinary reten-
tion is a complication that is unique to an extravesical approach, particularly when 
performed bilaterally. An overly aggressive dissection around the UVJ is thought to 
disrupt the neurovascular bundles from the pelvic plexus and contribute to this com-
plication. Its incidence is quite low but has been demonstrated in up to 10–12 % of 
patients in several small series [3–13]. Kasturi et al. reported the large single-center 
series of 150 patients undergoing RAL extravesical ureteral reimplantation with 
follow-up for at least 2 years. All patients were toilet trained before surgery and 
evaluated with a pre- and postoperative voiding diary, uroflowmetry, measurement 
of postvoid residual volumes, and validated questionnaire. They did not observe any 
de novo lower urinary tract symptoms or urinary retention after surgery. They 
argued that the magnified three-dimensional visualization with a robotic platform 
facilitates the careful dissection of tissues around the UVJ and preservation of the 
pelvic plexus [7].

Several studies have performed a retrospective comparative analysis between 
open and RAL extravesical ureteral reimplantation. A comparison was made to 
either an open intravesical or extravesical approach in two studies each. All studies 
demonstrated similar success and complication rates between open and RAL extra-
vesical ureteral reimplantation. They also observed a decreased postoperative nar-
cotic requirement in patients undergoing RAL extravesical ureteral reimplantation 
but conflicting results for operative time and length of hospitalization [4, 5, 9, 14].
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