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Pediatric Robot-Assisted Laparoscopic Excision 
of Urachal Cyst and Bladder Cuff*
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Abstract

Urachal cysts are the most common urachal anomaly in the pediatric population. There is an increasing body
of literature documenting successful management of urachal cysts using laparoscopic techniques. There may
be an advantage, however, with the use of robot-assisted laparoscopy for reconstructive cases. We describe the
techniques used for robot-assisted laparoscopic excision of a urachal cyst and bladder cuff with bladder repair
in a female child. This approach is a safe and effective option for the minimally invasive management of pe-
diatric urachal cysts.

2385

Introduction

THE URACHUS, a three-layered canal that connects the al-
lantois to the fetal bladder, usually obliterates in the fifth

month of gestation. Urachal anomalies in the pediatric pop-
ulation are rarely associated with malignancy. Urachal cysts
represent up to 54% of pediatric urachal anomalies.1–4

Several recent reports have described successful manage-
ment of urachal anomalies using minimally invasive tech-
niques.5–11 For pediatric patients, minimally invasive ap-
proaches for urachal anomalies have been limited to
traditional laparoscopic techniques.7–9 Robot assistance in
laparoscopic surgery is increasingly being used for recon-
structive procedures that are needed after extirpative sur-
gery. To date, robot-assisted laparoscopy for urachal anom-
alies has only been described in adult patients.5,6 In this
report, we present the techniques used in pediatric robot-as-
sisted laparoscopic excision of a urachal cyst with a bladder
cuff, with subsequent bladder repair.

Technique

We performed a robot-assisted laparoscopic excision of a
previously infected urachal cyst in a 4-year-old girl who ini-

tially presented to the emergency department with midline
abdominal pain. She was otherwise noted to be healthy, and
there was no history of umbilical drainage. A CT scan of the
abdomen and pelvis revealed an anterior midline urachal
cyst located just superior to the bladder that measured 2.7
cm in its greatest diameter and which was associated with
local inflammatory changes (Fig. 1). Her abdominal pain re-
solved after 2 weeks of oral antibiotics. After 2 months of ob-
servation to allow the inflammatory changes to subside, op-
tions for management of the urachal cyst were discussed
with the family. The family elected to proceed with robot-
assisted laparoscopic excision of the urachal cyst and blad-
der cuff with subsequent bladder repair.

Patient positioning and robot setup

Cystoscopy and cystography are performed initially to
identify a possible connection from the bladder to the urachal
cyst. The patient is placed in the supine position, padded at
all pressure points, and secured to the table using wide tape.
The Trendelenberg position is used to allow the abdominal
contents to fall in a cephalad manner away from the pelvis.
A Foley catheter is placed in a sterile fashion to allow for
saline installation to achieve intermittent bladder distension.
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Peritoneal access is obtained using the open Hasson tech-
nique,12 with placement of the 12-mm camera port in the
midline using a vertical incision halfway between the um-
bilicus and the xyphoid process. Subsequent pneumoperi-
toneum of 12 to 15 mm Hg is applied, and the laparoscope
is inserted. Two additional ports (5 mm or 8 mm) are in-
serted under direct vision at the anterior axillary lines just
above the level of the umbilicus (Fig. 2). A box stitch is ap-
plied to all ports to secure them in place and for use during
the port closures.13

The Da Vinci surgical robot system (Intuitive Surgical,
Sunnyvale, CA) is brought over the legs from the caudal di-
rection, and the robotic arms are engaged to the ports. Hook
cautery or the hot scissors are used for dissection, and De-
Bakey forceps are used for grasping. The 30-degree angled
camera lens is positioned upward to visualize the bladder
and anterior abdominal wall.
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FIG. 1. A CT scan of the abdomen shows a midline ante-
rior cystic mass just superior to the bladder with local in-
flammation consistent with an inflamed urachal cyst.

FIG. 2. A 12-mm camera port is placed through a vertical
incision at midline halfway between the umbilicus and the
xyphoid process; 5- or 8-mm ports are placed through hori-
zontal incisions at the anterior axillary lines just superior to
level of umbilicus

FIG. 3. Omental adhesions cover the urachal cyst.

FIG. 5. With the hitch stitch providing countertraction, the
urachal cyst and bladder cuff are excised from the rest of the
bladder.

FIG. 4. Dissection of the urachus from the anterior ab-
dominal wall occurs after division of the right obliterated
umbilical artery.



Any spilled urine or blood is aspirated from the field. Once
the robot is disengaged, the specimen is placed within a lap-
aroscopic pouch and removed under direct visualization
through one of the arm port sites after the arm port is re-
moved. The other ports are removed under direct visualiza-
tion, and the abdominal wall defects are closed in layers.

Foley catheter drainage for 24 to 48 hours is sufficient for
complete bladder closure, similar to ureteral reimplantation
surgery. Pathologic examination confirmed the presence of
a benign urachal cyst with extensive acute and chronic in-
flammation.

Role in Urologic Practice

Minimally invasive robot-assisted surgery is a safe and vi-
able option in a wide range of surgical conditions in chil-
dren.14–16 Robot-assisted surgery is increasingly being ap-
plied to pediatric cases that involve urologic reconstruction
and are of greater complexity.17 For pediatric urachal anom-
alies, minimally invasive management of pediatric urachal
anomalies has so far been limited to traditional laparoscopic
techniques. We present the first description of the techniques
for a pediatric robot-assisted laparoscopic excision of a
urachal cyst and bladder cuff with bladder repair.

Previously published reports of successful outcomes of
laparoscopic surgery for urachal anomalies have alluded to
the potential advantages in children, including shorter hos-
pital stays, decreased pain medication usage, and improved
cosmesis, all of which should apply to robot-assisted lapa-
roscopic surgery as well.18 Robot-assisted laparoscopic sur-
gery offers pediatric surgical specialists and their patients an
effective minimally invasive tool for increased precision dur-
ing complex pediatric surgical procedures that require re-
construction, such as the excision of a urachal cyst and blad-
der cuff with bladder repair.
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Initial approach

Dissection begins with lysis of the omental adhesions,
which are often adherent to the cyst (Fig. 3). Once the ad-
hesions are freed, one or both of the obliterated umbilical ar-
teries are cauterized and divided to allow access to the an-
terior bladder wall (Fig. 4). The urachal remnant is cauterized
and divided at its superior end near the umbilicus and then
carefully dissected from the anterior abdominal wall using
cautery. The dissection is carried down to the dome of the
bladder, and the anterior bladder wall is mobilized from the
anterior abdominal wall as well. The bladder can be dis-
tended partially or fully to assist with this dissection.

Hitch stitch

After mobilization of the urachal remnant, a holding stitch
is passed through the abdominal wall above the bladder,
then passed through the anterior bladder wall, and then out
through the abdominal wall next to its initial insertion site,
where it is clamped at the level of the skin (Fig. 5). The ten-
sion on this hitch stitch can then be adjusted to allow for bet-
ter visualization of the surgical area, while providing coun-
tertraction during the cyst excision, as well as stability during
suturing. Alternatively, an internal holding suture can be
used to temporarily attach the anterior bladder wall to the
anterior abdominal wall without passing the suture through
the entire wall thickness.

Urachal cyst and bladder cuff excision

The urachal cyst and the bladder cuff are excised circum-
ferentially using electrocautery; the hitch stitch and bladder
distension via the Foley catheter can be adjusted as needed.
A bladder opening is created once the urachal cyst and blad-
der cuff are excised as a single unit. Spillage of the bladder
irrigant and urine is minimized because of the hitch stitch.
The bladder defect is closed in a running fashion with two
separate layers of 3-0 absorbable suture (Fig. 6). After clo-
sure, the bladder is distended via the Foley catheter to en-
sure a watertight anastomosis.

FIG. 6. Two layer closure of the bladder opening is used
after excision of the urachal cyst and bladder cuff.
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patient with urachal anomaly. There no doubt that a skilled
laparoscopist can accomplish the same task without the use
of such an intricate and very expensive computer system.
However, this seemingly “entry-level” robotic case should
prepare the minimally invasive surgeon for technically dif-
ficult and more complex cases such as robotic enterocysto-
plasty.  The lessons learned from minor details of the oper-
ation during these “entry-level” cases, including port
placements, use of the fourth arm for traction, or choices of
instrumentation (e.g.,  Hook electrocautery vs. hot shears),
all will instill confidence and build surgical experience, al-
lowing the surgeon to tackle more difficult future cases with
relative ease.    

Having proctored more that three dozen robotic prosta-
tectomies, radical cystectomies, and pyeloplasty in both
academic and community hospital settings across the
country, I have witnessed numerous avoidable pitfalls dur-
ing these complex cases due to either lack of experience or
sometimes enthusiasm in basic and “simple” laparoscopic
and robotic cases that serve as the core foundation for more
complicated ablative and reconstructive surgical proce-
dures. Often, the ìfirst da Vinci® prostatectomy” is the
“first laparoscopic and robotic clinical case” to which the
surgeon is exposed. This can create a level of frustration
for both the surgeon and the staff that can result in very
long operative time and more importantly, less than opti-
mal clinical outcome. 

Today, most reports in the literature addressing the da
Vinci® surgical system have evolved around prostatec-
tomies, radical cystectomies, and most recently, partial
nephrectomies.   However, in daily clinical practice, as often
times as the opportunity arises, urologists with access to the
da Vinci® surgical system should strive to identify the dif-
ferent suitable cases that will help to refine their “robotic”
skills, while maintaining the advantages of minimally inva-
sive surgery for the patient.  This manuscript represents such
a case!  
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Creighton University
Omaha, Nebraska

E-mail: Pyohannes@hotmail.com

YAMZON ET AL.2388

Abbreviations Used

CT � computed tomography
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Editorial comment

The authors should be congratulated for reporting the first
application of the da Vinci® surgical system in a pediatric
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