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The primary surgical techniques used in myomectomy are open surgery,
laparoscopic surgery, and, recently, robot-assisted (“robotic”) surgery. The
optimal surgical treatment of myomas is still a subject of debate because of
the limitations of minimally invasive techniques and the disadvantages of
laparotomy. In this article, the authors discuss the technique and the
application of robotic myomectomy in the treatment of uterine fibroids.
[Rev Obstet Gynecol. 2010;3(4):185-191 doi: 10.3909/riog0134]

© 2010 MedReviews®, LLC

Key words: Robotic myomectomy • Uterine fibroids • Laparoscopic myomectomy •
Minimally invasive surgery

Uterine fibroids (leiomyomas) are the most common pelvic tumor of the
female genital tract whose occurrence tends to increase with age until
menopause. The most frequent clinical symptoms are menorrhagia, pelvic

pain, bloating, and infertility. Earlier diagnosis and a tendency to delay child-
bearing have increased the need for uterine-sparing techniques in the surgical
treatment of fibroids.1

The primary surgical techniques used in myomectomy are open surgery,
laparoscopic surgery, and, recently, robot-assisted (“robotic”) surgery. The
optimal surgical treatment of myomas is still a subject of debate because of
the limitations of minimally invasive techniques and the disadvantages of
laparotomy.

In this article, we discuss the technique and the application of robotic
myomectomy in the treatment of uterine fibroids.
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Robotic Surgery in Gynecology
Gynecologic surgery has traditionally
been taught through laparotomy or a
vaginal approach. During laparotomy,
the surgeon has the benefit of depth
perception and haptic feedback from
the resistance of tissue. The human
wrist affords 6 degrees of freedom for
intra-abdominal suturing.2

The advent of laparoscopy created
a minimally invasive alternative to
laparotomy for cases that cannot be
performed vaginally. Laparoscopy has
evolved significantly over the last
decades, with improved hand instru-
mentation, electrosurgical devices,
and high-intensity light sources.3

Advantages of laparoscopy over la-
parotomy include decreased postopera-
tive pain, a shorter hospital stay, faster
return to normal activities, better cos-
metic results, and less blood loss.4,5

In April 2005, the da Vinci® Surgi-
cal System (Intuitive Surgical, Inc.,
Sunnyvale, CA) was the first robot
approved by the US Food and Drug
Administration (FDA) for gynecologic
applications. This represents an en-
hancement along the continuum of
laparoscopic technological advances.
The instrumentation provides 7 de-
grees of freedom: 3 degrees provided
by the robotic arms (insertion, pitch,
yaw) and 4 degrees from the “wristed”
instruments (pitch, yaw, roll, and
grip).3 This improves dexterity and
enables the surgeon to manipulate
and dissect tissue in a delicate, con-
trolled fashion. Robotic technology

may improve efficiency, accuracy,
ease, and comfort associated with the
performance of laparoscopic opera-
tions such as hysterectomies for

benign and malignant indications,
myomectomies, tubal reanastomoses,
complex endometriosis surgery, and
sacrocolpopexies.2 Cited advantages
of robotic technology over conven-
tional laparoscopy include absence of
tremor, a 3-dimensional image, supe-
rior instrument articulation, down-
scaling of movements, and comfort
for the surgeon.6

Advocates of this technology report
a faster operator learning curve with
the robotic system, as documented by
the fact that many surgeons with lim-
ited advanced laparoscopic skills have
successfully converted their practice
from primarily laparotomy to mini-
mally invasive surgery using the da
Vinci system.7

A recent retrospective study by
Lenihan and colleagues8 addressed
the learning curve when using the
da Vinci Surgical System in benign
gynecologic surgery. A team of
2 gynecologic laparoscopists offered
the option of having their procedure
performed laparoscopically with
robotic assistance to 113 patients who
would have otherwise been offered
a transabdominal or conventional
laparoscopic procedure. Robot setup
times by the operative room staff,
operative times for use of robot, total
operative times, and perioperative
outcome were analyzed. The learning
curve was defined as the number of
cases required to stabilize operative
time to perform the various proce-
dures. Total operative times for

hysterectomies, the most commonly
performed procedure in this study, se-
quentially stabilized at approximately
95 minutes after 50 cases. The authors

concluded that, in the hands of sur-
geons with advanced laparoscopic
skills, the learning curve for benign
gynecologic interventions is 50 cases.
It has been suggested that, because of
the advantages of robotic technology,
surgeons may be able to perform min-
imally invasive surgical procedures
that they were unable to perform by
laparoscopy.9

Comparison of Robotic (and
Robot-Assisted), Open, and
Laparoscopic Myomectomy
Laparotomy has long been the stan-
dard surgical approach to myomec-
tomy because it allows easy access to
the uterus for the removal of large fi-
broids. However, it usually requires a
large incision and, compared with
minimally invasive surgery, is associ-
ated with longer hospitalization,
considerably higher levels of postop-
erative analgesia, and increased
morbidity.7,8

Moreover, second-look laparo-
scopic studies examining adhesion
formation after an open myomectomy
have demonstrated the presence of
adhesions in as many as 55.5% to
93.7% of cases, depending on hys-
terotomy location.10 Similar studies
following laparoscopic myomectomy
have reported a much lower incidence
of adhesions, ranging from 29.4% to
35.6% per patient, and of 11.2% to
16.7% per myomectomy site.11

In spite of these considerations, and
although the laparoscopic approach is
increasingly used by some groups,12

most myomectomies today are still
performed via laparotomy.13

Several studies on the role of the
robot in the surgical removal of fi-
broids have been reported. Advincula
and colleagues14 introduced robot-
assisted myomectomy in 2004 as a
safe and reproducible surgical ap-
proach to uterine fibroids. In 2007,
the same group compared short-term
surgical outcomes and costs of

Robotic technology may improve efficiency, accuracy, ease, and comfort
associated with the performance of laparoscopic operations such as
hysterectomies for benign and malignant indications, myomectomies, tubal
reanastomoses, complex endometriosis surgery, and sacrocolpopexies.
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robotic-assisted and open myomec-
tomy.15 The 58 patients with sympto-
matic fibroids included in their retro-
spective analysis were case-matched
based on age, body mass index (BMI),
and myoma weight. Patients who

underwent robot-assisted laparo-
scopic myomectomy had significantly
decreased estimated blood loss, com-
plication rates, and length of stay, but
the operative times were significantly
longer in the robotic group. Profes-
sional charges and hospital charges
were significantly higher in the ro-
botic group, with mean hospital
charges of approximately $30,000
versus $13,000, respectively. Profes-
sional reimbursement was not signif-
icantly different between the groups,
but mean hospital reimbursement
rates for the robotic group were sig-
nificantly higher. In their conclusions,
the authors raised the question
whether the observed benefits may
prove to have a significant societal
benefit that will outweigh the upfront
financial impact.15

Two small, retrospective studies
have recently compared robotic
myomectomy with standard laparo-
scopic myomectomy. Bedient and
colleagues16 reported a chart review
of 81 patients undergoing robotic
(n � 40) or laparoscopic (n � 41) my-
omectomy. When they adjusted for
uterine size and fibroid size and num-
ber, they did not find significant dif-
ferences between robotic and laparo-
scopic groups for short-term surgical
outcomes such as mean operating
time (141 vs 166 minutes), mean blood
loss (100 vs 250 mL), intraoperative or
postoperative complications (2% vs

20% and 11% vs 17%, respectively),
hospital stay more than 2 days
(12% vs 23%), readmissions, or symp-
tom resolution.16 Long-term outcomes
and costs were not assessed in this
study.

A similar study by Nezhat and
coworkers matched 15 cases of ro-
botic myomectomies (RALM) with a

control group of 35 standard laparo-
scopic myomectomies.17 The 2 groups
were matched by age, BMI, parity,
previous abdominopelvic surgery,
size, number, and location of my-
omas. The RALM required a signifi-
cant prolonged mean surgical time
over laparoscopic myomectomy (234
vs 203 minutes). There were no sig-
nificant differences in blood loss,
hospitalization time, and postopera-
tive complications. The authors con-
cluded that RALM does not offer any
significant advantages in the hands of
a skilled laparoscopic surgeon.17

An important caveat in the inter-
pretation of these studies is that
neither offers insight into the level of
expertise of the robotic myomectomy
teams compared with the standard
laparoscopic myomectomy teams. As
we mentioned before, the teams’ sta-
tus within the learning curve is a fun-
damental variable to be addressed

when comparing proficiency levels
and complication rates of robotic pro-
cedures.8 However, at this time there
are no data demonstrating superiority
of the robotic approach over standard
laparoscopy for myomectomy. Larger
retrospective (and, ideally, prospec-
tive) studies are needed that compare
robotic and laparoscopic myomec-
tomy performed by teams that are
beyond reasonable learning curves
for both techniques.

It is very likely that the different
techniques will continue to coexist in
the future, and that open, laparo-
scopic, robotic, and robot-assisted
myomectomy will be performed based

on the clinical scenario and surgeon
expertise. More research is needed to
define preoperative factors that make
one approach superior to another for
a given clinical situation, both in
terms of patient outcomes and cost-
effectiveness.

Technique of Robotic
Myomectomy
Given that robotic myomectomy is a
relatively new operation, variations
in technique exist among centers. In
this article, we describe the tech-
niques used at Brigham and Women’s
Hospital (Boston, MA).

Patient Selection
Candidates for robotic myomectomy
are patients with any single myoma
smaller than 15 cm and with fewer
than 15 myomas in total. The proce-
dure is currently not offered to patients
with a uterine fundus that is palpable

Patients who underwent robot-assisted laparoscopic myomectomy had
significantly decreased estimated blood loss, complication rates, and
length of stay, but the operative times were significantly longer in the
robotic group.

It is very likely that the different techniques will continue to coexist in the
future, and that open, laparoscopic, robotic, and robot-assisted myomectomy
will be performed based on the clinical scenario and surgeon expertise. More
research is needed to define preoperative factors that make one approach
superior to another for a given clinical situation, both in terms of patient
outcomes and cost-effectiveness.

RIOG_Dec2010_p185-191.qxd  12/15/10  1:58 AM  Page 187



Robotic Myomectomy continued

188 VOL. 3 NO. 4  2010   REVIEWS IN OBSTETRICS & GYNECOLOGY

above the umbilicus, or with diffuse
adenomyosis by magnetic resonance
imaging (MRI) or whose uterine cav-
ity cannot be clearly visualized by
MRI. Preoperative MRI is very useful
to determine myoma size, number,
and locations, and to rule out adeno-
myosis. It is also used to assist in de-
ciding whether a standard robotic
myomectomy or a hybrid robotic my-
omectomy will be performed. In the
hybrid procedure, a conventional lap-
aroscopic myomectomy is followed
by reconstruction with the da Vinci
robot.

The presence of diffuse myomatosis
makes the patient a poor candidate
for robotic myomectomy (Figure 1). A
broad ligament myoma makes the pa-
tient a good candidate for a standard
robotic myomectomy (Figure 2). A
large intramural myoma makes the
patient a good candidate for a hybrid
robotic myomectomy (Figure 3).

Basic Setup
The basic robotic setup consists of the
patient-side robot, a vision cart, and
the robotic master console.3 Patient
positioning and setup are identical to
conventional laparoscopy, in dorsal

lithotomy position in Allen stirrups
with the arms padded and tucked.
Using a combination of hand controls
and foot pedals, the robotic surgeon
operates from the remote master con-
sole. Our preferred trocar sites for
both standard and hybrid robotic my-
omectomy are shown in Figure 4.

After trocar placement, the patient
is placed in Trendelenburg position

and the docking process is under-
taken. For this, a patient-side cart
with robotic arms is brought either
between the patient’s legs or to the
outside of the left Allen stirrup and
each robotic arm is connected to
one trocar. The right lower quadrant
trocar is left undocked and used by
the bedside assistant as a conven-
tional laparoscopic port for suction/ 
irrigation, passage of needles, tissue
retraction, and morcellation. The bed-
side assistant also performs instru-
ment exchanges on the robotic arms.
Our preferred robotic instruments for
this operation include the tenaculum
forceps, the Maryland bipolar forceps,
the harmonic shears, and the large
and mega needle drivers.

Hysterotomy and Myoma Retrieval
After the fibroid location has been
exactly determined by visual inspec-
tion and MRI review in the operating
room, a dilute concentration of vaso-
pressin is injected into the my-
ometrium surrounding the myoma
(Figure 5A and B). Using the robotic
harmonic shears, a hysterotomy is

Figure 1. The presence of diffuse myomatosis makes the patient a poor candidate for robotic myomectomy.

Figure 2. The presence of a broad ligament myoma makes the patient a good candidate for a classic robotic
myomectomy.
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made over the myoma (Figure 5C).
The incision can be made in a longi-
tudinal or horizontal axis. Using the
robot, the operator can enucleate the
myoma in an identical fashion to
open myomectomy, employing a
robotic tenaculum and/or a bipolar
coagulator in addition to the har-
monic shears. The bedside assistant

can provide additional traction on the
myoma using a laparoscopic tenacu-
lum. In the hybrid technique (usually
preferred for myomata larger than
10 cm in maximum diameter), this
portion of the operation is performed
by conventional laparoscopy. In our
view, the advantages of conventional
laparoscopic enucleation of large

myomata before robotic repair of the
hysterotomy are several: (1) preserva-
tion of tactile sensation while sepa-
rating heavy tumoral masses from
delicate reproductive structures,
(2) use of a rigid (not articulated)
tenaculum that is capable of exerting
significant pull at every angle with
the benefit of haptic feedback and
without risk of equipment damage,
and (3) effective operation outside of
the pelvis and into the upper abdom-
inal quadrants.

The removed myomata are placed
in the posterior cul-de-sac or in the
paracolic gutters for retrieval and
morcellation at the end of the case. A
precise written count of all enucleated
myomata is kept by the surgical team
to avoid the risk of leaving myoma
tissue behind.

Hysterotomy Closure and Myoma
Morcellation
After removal of each myoma, a
multilayer closure is performed
employing sutures and suturing tech-
niques that are identical to those of an
open myomectomy (Figure 5D-G). For
the deep layers, interrupted or running
sutures of 0 polyglactin 910  are used,
prior to closure of the uterine serosa
with a baseball-stitch technique using
2-0 poliglecaprone 25  or a bidirec-
tional barbed suture.18 An intracorpo-
real technique is used, utilizing the
accessory port for suture passage.

In hybrid robotic myomectomy, the
robot is swiftly docked to accomplish
the above-described uterine repair
after 1 or sometimes more than 1 of
the largest myomata are enucleated
by conventional laparoscopy. This
technique entails a variable time lag
between the completion of the con-
ventional laparoscopic myoma enu-
cleation and the timepoint at which
the operator is sitting at the console
with the ability to control the result-
ing uterine bleeding. This “docking
time” is a function of the team’s

Figure 3. The presence of a large intramural myoma makes the patient a good candidate for a hybrid robotic-
assisted myomectomy. Note that the uterine fundus is just below the patient’s umbilicus.

Figure 4. Robotic trocar placement.
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proficiency and decreases signifi-
cantly throughout the learning curve.
Because of this consideration in par-
ticular, a hybrid robotic myomectomy
has to be regarded as an advanced
robotic technique and should not be
planned during the robotic team’s
initial learning curve.

Following hysterotomy closure, the
specimens are morcellated and
retrieved through the accessory port,
usually after the robot itself has been
undocked.

An adhesion barrier may be placed
onto the closed hysterotomy to
prevent future scar tissue formation
(Figure 5H).

Postoperative Care
Postoperative aftercare is identical to
that used for laparoscopic gyneco-
logic procedures, with the goal of
early mobilization and same-day dis-
charge. At the follow-up appoint-
ment, the patient may be counseled
on the need for cesarean delivery in
future pregnancies, given the uterine
rupture risk because of weakening of
the endometrium. Although a suc-
cessful term pregnancy after robotic
myomectomy has been reported,19

larger studies on pregnancy outcomes
after robotic myomectomy are not
currently available. Until specific data
do become available, surgeons may
still counsel patients of reproductive
age with reassuring data from large,
multicenter studies on standard
laparoscopic myomectomy.20

Conclusions and Practice Points
The ultimate role of laparoscopic
myomectomy, be it conventional or
robotic, is to supplant open myomec-
tomy as the standard of care for con-
servative surgical treatment of uterine
fibroids.

Robotic surgery has the potential
to become an enabler for gyneco-
logic minimally invasive surgery,
especially for microsurgical and

Figure 5. Technique of robotic myomectomy. (A, B) After the fibroid location has been exactly determined, a dilute
concentration of vasopressin is injected into the myometrium surrounding the myoma. (C) Using the robotic har-
monic shears, a hysterotomy is made over the myoma. (D-G) A multilayer closure is performed employing sutures
and suturing techniques that are identical to those of an open myomectomy. (H) An adhesion barrier may be placed
onto the closed hysterotomy to prevent future scar tissue formation.
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suture-intensive operations such as
myomectomy. The role of robotic
technology in this specific operation

is to guarantee to the patient that she
will have a procedure that is as ef-
fective as a classic open myomec-
tomy, but is as safe and acceptable as
a laparoscopic operation.

Large, retrospective studies and
prospective, cohort studies comparing
conventional and robotic myomec-
tomy are underway, as well as multi-
center studies on reproductive safety
of robotic myomectomy. It will be
vital to define preoperative factors
that make one approach superior to
another for a given clinical situation,
both in terms of patient outcomes and
cost effectiveness.

Improvements in robotic technol-
ogy are also expected in terms of af-
fordability, miniaturization, haptic
feedback, assisted docking, single-
incision applications, and 3-dimen-
sional imaging fusion. This will likely
make robotic myomectomy a moving
target in terms of comparing it with

standard laparoscopic techniques,
with plenty of opportunity for clinical
investigation.
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The role of robotic technology in this specific operation is to guarantee to the
patient that she will have a procedure that is as effective as a classic open
myomectomy, but is as safe and acceptable as a laparoscopic operation.

Main Points
• The advent of laparoscopy created a minimally invasive alternative to laparotomy for cases that cannot be performed vaginally.

Advantages of laparoscopy over laparotomy include decreased postoperative pain, a shorter hospital stay, faster return to normal
activities, better cosmetic results, and less blood loss.

• Cited advantages of robotic technology over conventional laparoscopy include absence of tremor, a 3-dimensional image, supe-
rior instrument articulation, downscaling of movements, and comfort for the surgeon.

• It is very likely that the different techniques will continue to coexist in the future, and that open, laparoscopic, robotic, and robot-
assisted myomectomy will be performed based on the clinical scenario and surgeon expertise. More research is needed to define
preoperative factors that make one approach superior to another for a given clinical situation, both in terms of patient outcomes
and cost effectiveness.
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