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Abstract The indications for robot-assisted laparoscopic
surgery in Urology are expanding as surgical experience
with robotic surgery mounts. We describe our experience of
performing a laparoscopic robot-assisted excision of a pel-
vic leiomyosarcoma in an adult.
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Introduction

Robot-assisted laparoscopic surgery is being used increas-
ingly to address pathology within the pelvis. Urologists,
gynecologists, and general surgeons are rapidly expanding
the indications for this procedure. Notable applications
include robot-assisted laparoscopic hysterectomy, myo-
mectomy, tubal reanastomosis, sacrocolpopexy, and cancer
staging [1]. A number of studies have conWrmed improved
or equivalent patient outcomes in general surgical proce-
dures, including robot-assisted laparoscopic cholecystec-
tomy, Nissen fundoplication, Heller myotomy, gastric
banding procedures, and Roux-en-Y gastric bypass [2].
Improved three-dimensional imaging, magniWcation, and
improved dexterity of the robotic system have contributed
to its growing popularity.

Robotics is currently being applied to address both upper
tract and lower tract pathology, such as nephrectomy, par-
tial nephrectomy, pyeloplasty, ureteral reimplantation and
sacrocolpopexy. Expanding urologic application has been
bolstered in large part by the success that robot-assisted
laparoscopic surgery has seen with the treatment of clini-
cally localized prostate cancer. Robotic prostatectomy is
being performed at large academic centers and in the com-
munity with surgical results approaching those of open rad-
ical retropubic prostatectomy [3–5]. We report a case of
robot-assisted laparoscopic excision of a pelvic leiomyosar-
coma in an adult.

Case report

A 47-year-old man with a past medical history signiWcant
for MEN1 syndrome was referred to Urology in 2004 for an
incidentally found indeterminate pelvic mass on CT scan.
The patient originally underwent partial pancreatectomy
approximately 15 years prior to presentation for multiple
insulinomas. The patient subsequently had a recurrence of
insulinomas in the head of the pancreas and underwent enu-
cleation of these lesions. His postoperative course was
complicated by a duodenal ulcer for which the patient pre-
sented with nausea, vomiting, and anemia. A CT scan of
the abdomen and pelvis was performed to fully evaluate
these clinical symptoms. A 3-cm indeterminate solid mass
was seen on this study at the left posterolateral aspect of the
bladder. A follow-up MRI was ordered to further character-
ize this mass (Fig. 1). MRI of the pelvis without and with
IV contrast demonstrates a well-circumscribed ovoid lesion
measuring 3 cm insinuated between the bladder and left
seminal vesicle. It appeared to be extrinsic to the bladder
causing an impression on the posterior bladder wall and

G. Chavin · M. Gettman (&)
Departments of Urology, Mayo Clinic, 
200 First Street SW, Rochester, MN 55905, USA
e-mail: gettman.matthew@mayo.edu

G. Chavin
e-mail: chavin.grant@mayo.edu
123



316 J Robotic Surg (2008) 1:315–317
compressing the seminal vesicle. There did appear to be
a fat plane separating the mass from the bladder. On
post-gadolinium images it demonstrated mild diVuse
enhancement consistent with a solid mass, but was other-
wise indeterminate.

After giving informed consent, the patient underwent
laparoscopic robot-assisted excision of his pelvic mass.
Pneumoperitoneum was established, and the Wrst trocar was
placed 2 cm above the umbilicus in the midline. The lapa-
roscope was now positioned, and we identiWed signiWcant
adhesions from the patient’s prior abdominal surgery. After
lysis of adhesions, remaining trocars were placed in a fan-
like conWguration on the abdomen as used for robot-
assisted radical prostatectomy. A three-arm da Vinci
robotic system was installed. The pouch of Douglas was
now identiWed. Initial dissection was performed using the
ProGrasp on the left robotic arm and the hook electrocau-
tery on the right robotic arm. A 30° downward lens was
used for the entire dissection. Using electrocautery, we
incised into the pouch of Douglas and were able to immedi-
ately identify the vas deferens. The vas was followed down
toward the ampulla of the vas to the level of the seminal
vesicle. The hook electrocautery was now exchanged for
round tip scissors. The seminal vesicle was identiWed and
carefully dissected with limited cautery. As needed, the
hook electrocautery was exchanged with the scissors to
provide point electrocautery. Limited cautery was used to
prevent injury to the pelvic plexus. With the seminal vesi-
cle freed, the mass was noted to be sitting above our dissec-
tion. Using sharp and blunt dissection, we were able to
dissect this circumferentially. There was a pedicle arising in
the inferior medial aspect which was clipped, and the mass
was then placed into an entrapment sack. This mass was
intimately associated with the ureter and was compressing
not only the seminal vesicle but also the bladder. After the

lesion had been removed, the ureter was unharmed as well
as the vas deferens, seminal vesicles and bladder. There
was excellent hemostasis at the level of the surgical bed.

Pathologic review demonstrated a 3.4 £ 2.6 £ 2.6 cm
soft tissue mass consistent with low grade leiomyosarcoma.
Surgical margins were negative. Postoperatively the patient
was evaluated by medical oncology and radiation oncology,
however adjuvant therapy was not recommended. At 8-month
follow-up the patient had no evidence of recurrent disease
based on interval cross-section imaging.

Discussion

Urologic sarcomas, in general, are very rare and account for
only 2% of all soft tissue sarcomas. In order of frequency,
these tumors are found in the paratesticular tissues, kidney,
prostate and bladder [7]. Leiomyosarcoma and liposarcoma
are the two most common histologic subtypes. Most
patients who undergo complete surgical excision for pri-
mary disease will have prolonged disease speciWc survival.
Conversely, positive surgical margin status conWrms an
increased risk of both metastatic disease and death from
disease [7].

Histology represents another important prognostic vari-
able. Low-grade sarcomas have favorable long-term out-
come compared with high grade sarcomas. SpeciWcally,
these sarcomas are associated with an actuarial 5-year-sur-
vival of 82–100% [8, 10]. Radical open surgical excision
with negative surgical margins has traditionally been the
treatment of choice for localized sarcomas with adjuvant
radiotherapy in selected patients [10].

Open surgical dissection in the region of the seminal
vesicles, while providing excellent results, can be associ-
ated with signiWcant morbidity. SpeciWcally, bladder wall
injury, rectal injury, ureteral injury, and injury to the neuro-
vascular bundle can be associated with this dissection. Lap-
aroscopic surgery on normal seminal vesicles in patients
with prostate cancer was Wrst described by Kavoussi et al.
[13]. He demonstrated that the transperitoneal approach
both suitable access and excellent visualization of the retro-
vesical seminal vesicles. This allows for identiWcation and
control of the blood supply and careful dissection of the
seminal vesicles away from the bladder and prostate. Semi-
nal vesical cysts may also be approached in this manner.
We employed this strategy using robot-assisted laparos-
copy to identify and excise a retrovesical mass.

Robot-assisted laparoscopic surgery represents an
important technical development in the Urologists’ thera-
peutic arsenal. Robotic surgery is a minimally invasive
approach that continues to grow in popularity. Frequently
promoted advantages of this procedure include less intraop-
erative blood loss, better visualization, shorter hospital stay,

Fig. 1 MRI cross-sectional image of the pelvic mass posterior located
in the retrovesical cul de sac
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and more rapid patient recovery. For these reasons, the pro-
cedure has a broad and expanding application in urologic
surgery. Robotic surgery has been used with success in the
management of localized cancer of the prostate, bladder
cancer, renal surgery and adrenal surgery. Oncologic out-
comes are the true test of the applicability of robot-assisted
laparoscopy in Urology. Preliminary results from large
series of radical prostatectomies are promising and com-
pare favorably to the open surgical approach [3, 4].

In this report, we describe the feasibility of retrovesical
dissection of the seminal vesicles and excision of a pelvic
leiomyosarcoma using robot-assisted laparoscopy. In com-
parison to standard laparoscopy, we found that the robotic
approach improved maneuverability. The three-dimen-
sional imaging system also was beneWcial in understanding
the relationship of the mass to the ureter, bladder, and sem-
inal vesicle. In addition, the articulated instruments
improved the precision of the dissection. Additional
advances in robotic technology and instrumentation since
this case was performed appear to further increase the feasi-
bility of the approach, yet this remains to be formally
proven. From a standpoint of instrumentation, introduction
of bipolar cautery, endoshears, and retraction devices since
2004 would likely increase the ability to resect pelvic
tumors. In addition, use of the new robotic systems with a
fourth arm and increased maneuverability (such as the
daVinciS robotic system) would also likely be of impor-
tance when operating in the pelvis. Nonetheless, we show

that when using even the most basic of robotic instrumenta-
tion that this approach is a reasonable and safe alternative
to open surgery or pure laparoscopic surgery for access to
the retrovesical cul de sac.
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