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Abstract: Robotic pyeloplasty has become more prevalent with the evolution and dissemination of robotic

surgery. The da Vinci SP robotic platform is a new technology that has allowed for true single port surgery,

compared to the previous multiport robotic platforms. As the SP has been utilized for an increasing number

of urologic procedures, it can also be successfully used for pyeloplasty. Herein, we describe our technique

and tips for performing a da Vinci SP pyeloplasty in the adult population.
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Introduction

Minimally invasive pyeloplasty was first described by
Kavoussi and Peters, as well as Schuessler et 4/. in 1993
who presented the technique and early experience with
laparoscopic pyeloplasty (1,2). As the technique matured
and gained wider adoption, the da Vinci robotic platform
was introduced into the arsenal of minimally invasive
surgery. The first report and series of robotic-assisted
pyeloplasty was in 2003 (3,4). The adoption of minimally
invasive pyeloplasty, especially robotic pyeloplasty, steadily
increased throughout the 2000s (5).

The multiport platform of the da Vinci S, Si, and Xi
systems® have allowed for complex procedures to be
performed that were previously only done in an open
fashion. As the technique was refined and platform more
widely disseminated, increased interest developed to
moving the multiple ports to a common opening to aid in
convalescence and cosmesis. Single site modification of
multiport platforms has been reported for pyeloplasty (6,7).
However, true single port surgery was not possible until
the da Vinci SP platform® (Intuitive Surgical, Sunnyvale,
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CA) introduction in 2018. Multiple reports of urologic
procedures with this platform in live patients have been
described (8-10), including limited data in single-port
robotic-assisted pyeloplasty (spRAP) (11,12). We present
our approach, technique, and experience with spRAP.

Description and tips
Preoperative preparation

It is imperative to undergo a formal training course prior
to utilizing the da Vinci SP® robotic platform. This should
include classroom and wet lab (animal and/or cadaver)
training to gain simulated experience with novel technical
and logistical changes specific to the SP (8). Given the
multiple novel aspects, the operating surgeon and staff
should familiarize themselves with the platform, docking,
arm movements, and instruments prior to operating in
patients. Additionally, patient choice is important. A
minimum of 10 cm of working space is needed (or 12 cm
if using the roundtooth forceps) to be able to completely
articulate the arms. In adults, this amount of space is
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Figure 1 Semi-lunar 2.5 ¢cm umbilical incision location [Figure
published by Hebert et 4. 2019 (9), used with permission from
Urology].

Figure 2 Single-port trocar with GelPOINT Mini® retractor
system to facilitate utilization of concurrent suction using
nasotracheal suction tubing [Figure published by Hebert et al.
2019 (9), used with permission from Urology].

typically present after abdominal insufflation for spRAP.
Early in one’s learning curve we would caution against the
use of the single port platform in patients with significant
previous abdominal surgery, as intra-abdominal adhesions
can hinder the ability to achieve safe and adequate working
space.

Patient positioning and initial incision

We position and secure the patient in a sloppy lateral
flank position to allow for maximum bed rotation from
the supine to flank position. We perform a tilt test before
sterile preparation and draping of the patient to ensure
no unintended movement during rotation of the bed
intraoperatively. A 2.5 cm periumbilical incision hidden
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Figure 3 Robot docked over patient flank [Figure adapted from
video by Agarwal et al. 2019 (11), used with permission from
Videourology].

within the umbilicus is made and carried down to the
level of the abdominal fascia (Figure 1). We prefer rolling
the patient to the supine position to aid in safe trocar
placement. Care should be taken, especially in patients
with prior surgery, to carefully open the fascia and lyse any
intraabdominal adhesions. In this setting, an additional
Smm laparoscopic trocar in the left mid-subcostal space can
be placed to assess feasibility of SP trocar placement. Upon
opening the fascia, the apices of the fascial incision should
be tagged with heavy suture. Not only does this facilitate
closure, but also assists with trocar placement.

Trocar placement and robotic docking

The SP trocar should be completely assembled with blunt
trocar inside the port cannula. Using counter tension with
the fascial sutures, the trocar should be gently placed in
the abdominal cavity. No additional port placement has
been needed in our experience with spRAP. If an assistant
port is desired, a GelPOINT® or GelPOINT Mini®
(Applied Medical, Rancho San Margarita, CA) access port
can be used as previously described by Hebert er al. (11)
(Figure 2). The regular GelPOINT® allows for optimal
spacing between the SP and assistant trocar which enables
for a greater range of movement than what is possible
with the GelPOINT Mini®. It is important to note that
the incision needed for such access ports is larger than the
2.5 cm incision required for the SP trocar alone, generally
2.7-3 cm if accounting for the addition of a 5 mm assistant
port. There can be issues with pressure-induced ischemia of
the surrounding skin with an incision that is too small. After
port placement, the patient can then be rolled with the bed
to the lateral position. The robot is then docked over the
flank (Figure 3).
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Figure 5 The renal parenchyma can be seen as the ureter is
sharply dissected cephalad towards the UPJ.

Initial dissection

We favor the camera at 12 o’clock position with scissors at
3 o’clock (arm 3), working forceps (Maryland or atraumatic)
at 6 o’clock (arm 2), and atraumatic forceps at 9 o’clock
(arm 1) for the initial dissection. We find the Cadiere
forceps superior to the roundtooth for retraction (8). In
standard fashion, the colon overlying the UPJ of interest
is reflected medially (Figure 4). On the right side, the
duodenum is carefully Kocherized. These steps can be
performed without difficulty, however, it is important to
take into account the different movement capabilities of
the robot. When working toward the left of the surgical
field, retraction is done with arm 1 and arms 2 and 3 are
used for dissection. Conversely, when working toward the

right, arm 3 is used for retraction and arms 1 and 2 are used
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Figure 6 The proximal ureter and UPJ obstruction is seen directly
posterior to a crossing vessel [Figure adapted from video by

Agarwal et al. 2019 (11), used with permission from Videourology].

for dissection. When changing field of view or if the arms
need to be repositioned, the entire boom with arms and
camera move as one unit opposed to the prior independent
movement of these structures.

Sutures can be passed at any time during the case and
no assistant port is required for this step. Suture passing
can be accomplished by removing a working arm and
having the bedside assistant pass the suture through the
arm cannula with a laparoscopic instrument. A ¥ circle 17
mm suture needle can be passed through the SP trocar.
Alternatively, suture can be passed through an assistant port
if present. It is important to attempt suture passage with
the cannula outside the patient prior to the case to avoid
issues intraoperatively. We prefer passing the anticipated
sutures needed after reflection of the colon so that they can
be stored in the paracolic gutter. The sutures can be kept
out of the way of the rest of the dissection and then easily
accessed when needed.

Dissection of ureteropelvic junction

The ureter can then be identified, with or without
preoperative stent placement. The dissection is carried
cephalad to the UPJ, with care to not skeletonize the ureter
completely from its blood supply (Figure 5). If a crossing
vessel is encountered, this should be preserved to prevent
loss of perfusion to renal parenchyma (Figure 6). Careful
dissection of the UPJ should be performed, especially if
suction is not being utilized, as the lack of suction port can
pose difficulty with even minimal bleeding over the area
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Figure 7 After transecting the ureter excising the stenotic ureteral
segment, the back wall of the anastomosis is started with 4-0
braided absorbable suture.

Figure 8 Advancement of a sensor wire via previously advanced

transabdominal 14 Gauge angiocatheter.

of dissection. The use of external suction can be employed
with flexible nasotracheal suction tubing passed alongside
the SP trocar, which does not require extending the
standard 2.5 c¢m incision. The suction can then be moved
to area of need with robotic arms as previously described
by our group (9). Additional absorbable hemostat gauze can
be used to control unwanted capillary bleeding during the
surgical dissection.

Maryland forceps available in the SP platform can be
utilized to facilitate dissection of the crossing vessel from
surrounding tissue, as it enables bipolar electrocautery for
meticulous hemostasis. If there is significant redundant
renal pelvis, this can be hitched transabdominally by pexing
tissue to the abdominal wall or with an external hitch stitch
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utilizing a Keith needle passed extracorporeally by the
bedside assistant. Alternatively, the camera can be moved to
the 6 o’clock position and the 12 o’clock position arm can
be used for retraction.

Management of obstruction

After the proximal ureter and renal pelvis have been
identified and completely mobilized, the surgeon can
perform any method of repair felt appropriate. We prefer a
dismembered pyeloplasty due to the versatility in managing
crossing vessels, intrinsic obstruction or iatrogenic injury.
Any stenotic segment is excised and the renal pelvis and
proximal ureter are spatulated. We utilize a 4-0 braided
polyglactin 910 on a %2 circle 17 mm tapered needle, which
easily passes through the SP instrument channel, for the
ureteropelvic anastomosis. We begin on the posterior
wall of the UPJ anastomosis (Figure 7). If an assistant port
is placed, the suture can be passed through that port at
this time (if not passed already as described above). Due
to proximal displacement of the endowrist and a slight
reduction in the degree of flexion relative to multiport
platforms, efficient needle advancement through the
targeted tissue requires additional movement at the elbow
of the working SP needle driver.

If a stent is not placed before the robotic portion of
the case, we prefer to pass the stent after the back wall of
the anastomosis has been completed. A ureteral stent can
be placed over a wire transabdominally, as our group has
described previously (9). In a direct downward line from the
abdominal wall to the anastomosis, a 14-gauge angiocatheter
is passed through the abdominal wall and the inner needle is
removed. This allows one to extracorporeally pass a 0.035 inch
hydrophilic-tipped, PTFE-coated nitinol core hybrid wire
into the proximal ureter and antegrade into the bladder (Figure
8). The soft angiocatheter is then removed and a double J
ureteral stent is advanced over the wire and into the bladder
(Figure 9). The anterior wall of the pyeloplasty is then closed
in a running fashion (Figure 10). For stents placed in this
fashion, we recommend performing flexible cystoscopy with
the patient in a frog-legged position to confirm the distal stent
curl is seated within the bladder before awaking the patient
from anesthesia.

Completing the procedure

For standard cases, no drain is placed. If a drain is
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Figure 9 Following antegrade passage of the distal stent, the

proximal curl is advanced into the renal pelvis.

Figure 10 Completion of anterior wall of anastomosis over our
previously transabdominally placed JJ ureteral stent. Note the
capability of 90-degree articulation of the right needle driver.

required, a 15 Fr closed suction round drain can be placed
through a separate small stab incision concealed below
the level of the waistline. Instruments should be removed
under direct vision and the camera can be removed. The
operating table can be moved to for the patient to be in
the supine position and the SP trocar can be removed
after allowing for pneumoperitoneum to be expelled. The
facial tagging sutures can be used to facilitate abdominal
wall fascia closure. Depending on patient body habitus, a
deep subcuticular stitch is used to facilitate skin closure.
Skin glue is also applied over the incision. The incision
should be concealed within the umbilicus and ultimately

be cosmetically acceptable (Figure 11). The postoperative
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Figure 11 Cosmesis following subcuticular closure of 2.5 cm
infraumbilical incision [Figure published by Hebert ez 4l. 2019 (9),

used with permission from Urology].

course consists of catheter removal and hospital dismissal
on postoperative day one. The ureteral stent is removed in
the office 4-6 weeks postoperatively.

Conclusions

spRAP is safe and feasible. It can be performed in a truly
single-port fashion, without an additional assistant port (11).
If suction is desired, this can also be accomplished without
an additional port or extension of the incision (9). Other
groups have utilized a single-incision with the SP trocar
and an assistant port through the same incision (12). In the
three cases performed at our institution, all patients were
discharged on postoperative day one, no patient experienced
a perioperative complication, and all had a patent, non-
obstructed repair on follow-up imaging.
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