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Robotic Surgery in Gynecology
ABSTRACT: The field of robotic surgery has developed rapidly, and its use for gynecologic conditions has
grown exponentially. Surgeons should be skilled at abdominal and laparoscopic approaches for a specific procedure
before undertaking robotic approaches. Surgeon training, competency guidelines, and quality metrics should be
developed at the institutional level. Robot-assisted cases should be appropriately selected based on the available
data and expert opinion. As with any surgical procedure, repetition drives competency. Ongoing quality assurance
is essential to ensure appropriate use of the technology and, most importantly, patient safety. Adoption of new
surgical techniques should be driven by what is best for the patient, as determined by evidence-based medicine
rather than external pressures. Well-designed randomized controlled trials or comparably rigorous nonrandomized
prospective trials are needed to determine which patients are likely to benefit from robot-assisted surgery and to
establish the potential risks.

Recommendations
• Well-designed randomized controlled trials (RCTs)
or comparably rigorous nonrandomized prospective
trials are needed to determine which patients are
likely to benefit from robot-assisted surgery and to
establish the potential risks.
• Robot-assisted cases should be appropriately selected
based on the available data and expert opinion. As
with any surgical procedure, repetition drives competency. In addition to the didactic and hands-on
training necessary for any new technology, ongoing
quality assurance is essential to ensure appropriate
use of the technology and, most importantly, patient
safety.
• Adoption of new surgical techniques should be driven
by what is best for the patient, as determined by evidence-based medicine rather than external pressures.
• As with any procedure, adequate informed consent
should be obtained from patients before surgery. In
the case of robotic procedures, this includes a discussion of the indications for surgery and risks and

•
•
•
•

benefits associated with the robotic technique compared with alternative approaches and other therapeutic options.
Surgeons should describe their experience with
robotic-assisted surgery or any new technology when
counseling patients regarding these procedures.
Surgeons should be skilled at abdominal and laparoscopic approaches for a specific procedure before
undertaking robotic approaches.
Surgeon training, competency guidelines, and quality metrics should be developed at the institutional
level.
Reporting of adverse events is currently voluntary and
unstandardized, and the true rate of complications is
not known. The American College of Obstetricians
and Gynecologists (the College) and the Society of
Gynecologic Surgeons (SGS) recommend the development of a registry of robot-assisted gynecologic
procedures and the use of the Manufacturer and User
Facility Device Experience Database to report adverse
events.

Background
The field of robotic surgery has developed rapidly, and its
use for gynecologic conditions has grown exponentially
(1, 2). Initially developed for battlefield medicine, robotassisted surgery was approved by the U.S. Food and Drug
Administration in 1999 for urologic and cardiac procedures and in 2005 for gynecologic surgery. Today, robot
technology is applied widely in gynecology for hysterectomy, sacrocolpopexy, myomectomy, adnexal surgery,
and malignancy staging (3).
Robot-assisted surgery currently is performed at
more than 2,025 academic and community hospital
sites nationwide, with growth in excess of 25% annually
(4). Growth in hospital ownership of robotic systems
parallels the increase in the volume of robotic-assisted
procedures (5). Beyond physician preference, patient
fascination with technology, industry pressure, and marketing efforts of hospitals and physicians have fueled
the popularity of robot-assisted surgery. Hospitals and
physicians actively advertise and promote robotic surgery programs, often with unsubstantiated claims of
improved outcomes and patient safety (6, 7). The purpose of this Committee Opinion, developed by the
College and SGS, is to provide background information
on robot-assisted surgery for gynecologic conditions,
review the literature on this topic, and offer practice
recommendations.
Overview of Technology
The current robotic surgical system consists of four components: 1) a console where the surgeon sits, views the
screen, and controls the robotic instruments and camera
via finger graspers and foot pedals; 2) a robotic cart with
three or four interactive arms that hold instruments
through trocars attached to the patient; 3) a camera and
vision system that allow for a three-dimensional image
of the pelvis using image synchronizers and illuminators; and 4) wristed instruments with computer interfaces that translate the mechanical movements of the
surgeon’s hands into computer algorithms that direct the
instruments’ movements within the patient (8). During
robotic surgery, the primary surgeon sits unscrubbed at
the console, away from the operating room table and at
some distance from the patient, using finger graspers to
control the instruments. Foot pedals and a clutch are used
for camera control, activation of energy sources, focusing,
and switching the robotic arm. Four to five trocars are
used, including one through which a 12-mm or 8-mm
three-dimensional endoscope is placed. Instruments are
passed through three to four ports, three of which can
be controlled by the robotic arms. One additional arm,
not controlled by the robot, may be placed as an “assistant” port. Assistant surgical team members pass robotic
instruments and sutures through these ports for use by
the primary surgeon. These ports also provide suction,
irrigation, and countertraction. Instruments for suturing, clamping, endosurgery, and tissue manipulation are
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used with the robotic arms. The console provides threedimensional imaging with improved depth perception,
and the surgeon has autonomous control of the camera
and instruments. Finally, the robotic arm, with its wristed
joint and six degrees of freedom, allows for greater dexterity than unassisted surgery and decreases normal hand
tremors.
Summary of Current Evidence
The rapid adoption of robotic technology for gynecologic
surgery is not supported by high-quality patient outcomes,
safety, or cost data. A wide array of liter-ature exists, but
most studies are retrospective, observational, and noncomparative. Four RCTs compared robot-assisted surgery
for benign gynecologic disease with laparoscopy, and
none showed any benefit from using the robotic approach
(9–12). These and other studies show that robot-assisted
gynecologic surgery can be performed safely in centers
with experienced surgeons and that this minimally invasive approach could be considered for procedures that
might otherwise require laparotomy. For gynecologic
oncology surgery, there are no data from RCTs. Welldesigned RCTs or comparably rigorous nonrandomized
prospective trials are needed to determine which patients
are likely to benefit from robot-assisted surgery and
to establish the potential risks. Adoption of new surgical techniques should be driven by what is best for the
patient, as determined by evidence-based medicine rather
than external pressures. As with any procedure, adequate
informed consent should be obtained from patients before
surgery. In the case of robotic procedures, this includes
a discussion of the indications for surgery and risks and
benefits associated with the robotic technique compared
with alternative approaches and other therapeutic options.
Benign Hysterectomy
Hysterectomy is the second most common surgical procedure in the United States, with approximately 433,000
inpatient hysterectomies performed annually (13).
Although more than 50% of hysterectomies are performed abdominally, there is an increasing trend towards
minimally invasive approaches (13–15). In 2010, 30.5% of
benign hysterectomies were performed laparoscopically
compared with only 14% in 2005 (13, 14). The increase
has been even steeper for robotic-assisted hysterectomy,
with 0.5% of all hysterectomies performed robotically in
2007 compared with 9.5% in 2010 (13).
Despite this rapid increase, data on outcomes and
costs are limited. Two of the four RCTs compared
robot-assisted and laparoscopic hysterectomy (9, 11). In
these two trials, comprising 148 patients, operative times
were significantly longer for robot-assisted hysterectomy
(29 minutes and 77 minutes mean difference, respectively).
However, no differences in blood loss, length of stay, type
or number of complications, postoperative pain levels,
analgesic use, or recovery time were found.
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A large cohort study analyzed 264,758 women who
underwent hysterectomy for benign gynecologic disorders at 441 hospitals across the United States from 2007
to 2010 (16). Compared with conventional laparoscopy,
robot-assisted hysterectomy was associated with a significantly lower risk of hospitalization longer than 2 days
(24.9% versus 19.6%, although the study did not provide
data regarding overall average length of stay) but a significantly higher total cost ($2,189 more per case). No other
differences in rates of transfusion, overall in-hospital
complications, or discharges to nursing facilities were
found. Another large cohort study that used the 2009
and 2010 Nationwide Inpatient Sample found hospital
costs to be $2,489 higher for robot-assisted hysterectomies compared with laparoscopic hysterectomies (15).
Transfusions were decreased and postoperative pneumonia was increased in the robot-assisted group.
The remainder of the current literature consists
of single-institution studies of low-to-moderate quality
that compare robotic hysterectomy with abdominal and
laparoscopic approaches (17–23). These studies show no
significant difference in mean operating time or perioperative morbidity compared with traditional laparoscopic
procedures. However, compared with laparotomy, robotassisted approaches had less blood loss, lower complication rates, and shorter hospital stays (18, 19).
Concern has arisen that vaginal cuff dehiscence may
be more likely with robotic-assisted hysterectomy. The
overall incidence of vaginal cuff dehiscence after any
hysterectomy is 0.14–4.1%; however, a recent large cohort
study suggested that transvaginal closure of the cuff was
associated with a threefold and ninefold reduction in
the risk of dehiscence compared with laparoscopic and
robotic closure, respectively (24, 25).
Overall, the current literature shows conflicting
evidence and is of poor quality. Based on RCTs and two
large cohort studies, robot-assisted hysterectomy appears
to have similar morbidity profiles to laparoscopic procedures but results in significantly higher costs. Further
comparative studies that assess long-term outcomes and
patient safety and identify subgroups of patients who
would benefit from a robotic approach are warranted.
Reporting of adverse events is currently voluntary and
unstandardized, and the true rate of complications is not
known. The College and SGS recommend the development of a registry of robot-assisted gynecologic procedures and the use of the Manufacturer and User Facility
Device Experience Database to report adverse events.
Additionally, based on its well-documented advantages
and lower complication rates, the College continues to
recommend vaginal hysterectomy as the approach of
choice for benign disease whenever feasible (26).
Sacrocolpopexy
Sacrocolpopexy is widely used for the management of
apical vaginal vault prolapse. Traditionally, it has been
performed with an abdominal or laparoscopic approach.
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However, adoption of the laparoscopic approach has
been limited by a steep learning curve. Robot-assisted
sacrocolpopexy is believed to facilitate this technically
difficult procedure and allow more surgeons to offer a
minimally invasive approach. However, in the two RCTs
that compared robot-assisted sacrocolpopexy with laparoscopic sacrocolpopexy, operating time, postoperative
pain, and cost were found to be significantly greater in
the robot-assisted group (10, 12). Both groups had similar anatomical and functional outcomes 6 months to
1 year after surgery, though the robotic experience of
the surgeons was low at the start of the study, which may
have affected the results. A retrospective cohort study
that compared robot-assisted sacrocolpopexy with the
abdominal approach found longer operating times but
shorter lengths of stay and less blood loss with the robotassisted group (27). Overall, the current literature is too
scant to adequately indicate which minimally invasive
approach should be recommended. Further comparative
studies that assess long-term anatomical and functional
outcomes and patient safety and that identify subgroups
of patients who would benefit from a robotic approach are
warranted.
Myomectomy
Uterine leiomyomas are the most common pelvic mass
in women and myomectomy often is selected to relieve
myoma-related symptoms in women who desire continued fertility or who decline hysterectomy (28–32).
Although laparoscopic myomectomy techniques have
been shown to decrease postoperative morbidity and
allow faster recovery (33, 34), most myomectomies are
completed via laparotomy (35). The robotic system may
help overcome limitations, such as unfavorable myoma
location (36) or patient obesity (37).
Despite the purported benefits of robot assistance,
data are limited to observational studies of varying quality
and power. Although shown to have significantly shorter
postoperative recovery times than abdominal myomectomy, robot-assisted laparoscopic myomectomies have
longer operative times and significantly higher costs
than abdominal and laparoscopic approaches (38–45).
Overall, there was no difference in blood loss, length of
stay, and complication profiles for robot-assisted laparoscopic myomectomy compared with either abdominal
or laparoscopic procedures. Furthermore, the current
literature is insufficient to comment on postprocedure
conception rates or pregnancy outcomes. Comparative
effectiveness studies are needed to better evaluate outcomes, safety, and cost of robot-assisted myomectomy.
Gynecologic Malignancies
Robot-assisted surgery has been increasingly used for
early-stage endometrial cancer. Although randomized
prospective trials currently do not exist for the roboticassisted surgical management of endometrial cancer,
there are 13 retrospective trials comparing robot-assisted
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hysterectomy with either conventional laparoscopic
(46–54) or abdominal hysterectomy (47, 51, 53, 55–59).
In the SGS systematic review, eight studies that
compared robotic-assisted surgery with laparoscopy for
endometrial cancer were assessed in a total of 1,218
patients (60). Length of stay was significantly reduced
among the robotic-assisted cohort. There was a trend
toward reduced operating times, but the finding was not
consistent among the studies. In most studies, estimated
blood loss was significantly less with robotic surgery. The
number of lymph nodes retrieved did not differ between
groups. Additionally, some studies showed more rapid
postsurgical recovery with robot-assisted surgery.
In eight studies that compared robot-assisted surgery with abdominal surgery (642 patients had robotic
surgery and 835 patients had abdominal surgery), it was
consistently reported that women who had robotic surgery had less estimated blood loss and shorter hospital
stays (47, 51, 53, 55–59). Operating room time was longer
for the robotic-assisted cohort in most of the studies, and
there appear to be no significant differences between the
two modalities in relation to the total number of lymph
nodes retrieved.
Cost comparisons of robotic and traditional open
techniques have been reported by two groups (47, 61).
When the total direct and indirect costs were compared,
robot-assisted surgery was found to have advantages over
open surgery ($8,212.00 versus $12,943.60, P=.001) in
large part because of shorter lengths of stay with minimally invasive surgery.
Although there are no RCTs that compare robotic
approaches for endometrial cancer with laparoscopic or
open abdominal approaches, there is a body of retrospective literature that suggests a decrease in perioperative
morbidity and improvement in surgical variables with
the use of robotic approaches. As with benign gynecologic procedures, prospective comparative trials are
needed to better define outcomes and identify patients
with endometrial cancer who would benefit from robotic
surgery.
Robot-assisted surgery is increasingly used for treatment of cervical cancer, but outcome data are limited to
retrospective reviews. One study that compared robotassisted hysterectomy with laparoscopic radical hysterectomy found no advantages to the robotic approach (62).
The only area of significance was in a reduced estimate
of blood loss among the robotic cohort (115.5 cc versus 171 cc, P<.001). Additional studies are necessary to
help validate whether robot-assisted and laparoscopic
radical hysterectomy have similar outcomes. In six trials
that compared robot-assisted radical hysterectomy with
abdominal radical hysterectomy, robot-assisted surgery
had reduced lengths of stay, less blood loss, and higher
total number of lymph nodes retrieved (55, 62–66). There
were inconsistent data on which modality had shorter
operating times. Data on long-term survival for the various approaches are not currently available.

4

Other Gynecologic Procedures
Patients scheduled for gynecologic procedures of short
duration and low complexity are unlikely to benefit from
robotic-assisted surgery. The College and SGS suggest
that there is no advantage, and that there are possible
disadvantages, to performing the following procedures
with robotic assistance compared with other minimally
invasive approaches:
•
•
•
•

Tubal ligation
Simple ovarian cystectomy
Surgical management of ectopic pregnancy
Prophylactic bilateral salpingo-oophorectomy

Learning Curve
For the surgeon, robot-assisted surgery addresses common problems of conventional laparoscopic surgery.
Fatigue and muscle strain are minimized because the
surgeon sits ergonomically at a console separate from the
patient. Some claim that the combination of improved
imaging and instrument control allows for a faster surgical learning curve compared with conventional laparoscopy, which includes two-dimensional imaging and
counterintuitive hand movements (1). Thus, robotics may
permit less experienced laparoscopic surgeons to perform
minimally invasive procedures that previously would
have required laparotomy. Although the use of robotassisted technology is believed to shorten the learning
curve of complex minimally invasive procedures, this has
not been substantiated.
The number of cases required for proficiency is not
clear. One retrospective study evaluated robotic learning curves based on time for completion of the index
gynecologic procedures. Investigators reported that times
plateaued after 50 cases (67). A retrospective review from
a single surgeon performing 100 robotic hysterectomies
found that improvement in surgical times and complication rates peaked at 20 cases (47). A further small decrease
in operative times was noted after each subsequent quintile (20 cases). It is unclear if skill acquisition is prolonged
with more complex gynecologic cases. Factors that affect
this learning curve include abdominal or laparoscopic
experience with procedures being performed, prior laparoscopic skills of the surgeon, and the experience of the
robotic surgical team. Training of the surgical team is
essential and has been reported to decrease operative
time and complication rates (67, 68). One simulator study
found that robot implementation hastened skill acquisition for certain tasks in surgeons with less experience but
not in experienced surgeons (69). Robot-assisted cases
should be appropriately selected based on the available
data and expert opinion. As with any surgical procedure,
repetition drives competency. Ongoing quality assurance
is essential to ensure appropriate use of the technology
and, most importantly, patient safety. Adoption of new
surgical techniques should be driven by what is best for
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the patient, as determined by evidence-based medicine
rather than external pressures.
Credentialing, Privileging, and Training
Credentialing and privileging are conducted by health
care institutions, whereas boards, such as the American
Board of Obstetrics and Gynecology, provide certification
after completion of resident training. Medical specialty
organizations, other educational institutions, and the
health care industry do not have the authority to certify,
credential, or privilege but may educate physicians and
document their completion of training.
Although obstetric and gynecologic residencies are
increasingly including training in robotic procedures,
many practitioners receive privileges to perform robotic
procedures as a new skill. Robot-assisted surgery utilizes
new technology for commonly indicated procedures.
The College and SGS recommend that credentialing and
privileging for robotic procedures be based on the following general criteria:
• The practitioner must have completed a didactic
educational program. These programs may have
been a part of residency or fellowship training and
may be offered and accredited by such organizations
as the College, SGS, the American Association of
Gynecologic Laparoscopists, the Society of Gynecologic Oncology, and the American Urogynecologic
Society.
• Individuals must have hands-on training using the
new technology. When possible, this should first be
provided in a laboratory setting using animal subjects or human cadavers. As simulation capabilities
continue to improve, simulation centers will be able
to assist greatly in initial training. These programs
also may be accredited by the aforementioned medical specialty organizations, as well as university, academic, and didactic centers.
• Robot-assisted cases should be appropriately selected
based on the available data and expert opinion. Once
initial training has been completed, practitioners
should carefully select patients who can benefit from
a procedure with robotic assistance; cases should
not be selected for the purpose of satisfying a quota.
Health care institutions often require practitioners’
initial cases to be proctored by a surgeon experienced
with this technology. In small institutions where an
experienced proctor does not exist, other pathways
may need to be considered. The number of procedures needed to demonstrate competence should be
determined by the institution.
• As with any surgical procedure, repetition drives
competency. In addition to the didactic and hands-on
training necessary for any new technology, ongoing
quality assurance is essential to ensure appropriate
use of the technology and, most importantly, patient
safety. Surgeons should describe their experience
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with robotic-assisted surgery or any new technology
when counseling patients regarding these procedures.
• Residents in obstetric and gynecologic programs
approved by the Accreditation Council for Graduate
Medical Education are becoming trained in new
minimally invasive technologies, with some residency
programs instituting robotic training. The Council
on Resident Education in Obstetrics and Gynecology
is developing criteria for training in robot-assisted
surgery. Although robot-assisted surgery is not a
specific part of the newly adopted Milestones in
obstetric and gynecologic residency training (http://
acgme.org/acgmeweb/Portals/0/PDFs/Milestones/
ObstetricsandGynecologyMilestones.pdf), individual programs and specific residents may well receive
training compatible with that outlined previously for
the practicing physician. Training also is available at
the fellowship level. Whether a graduate has appropriate training in these areas will be validated by the
residency or fellowship training program director.
Residency and fellowship programs serve an important role by ensuring their graduates maintain a balanced
experience and that the introduction of robotic technology does not limit graduates’ competence in performing vaginal, laparoscopic, or abdominal hysterectomies.
Surgeons should be skilled at abdominal and laparoscopic
approaches for a specific procedure before undertaking robotic approaches. Surgeon training, competency
guidelines, and quality metrics should be developed at
the institutional level.

References
1. Advincula AP, Wang K. Evolving role and current state
of robotics in minimally invasive gynecologic surgery. J
Minim Invasive Gynecol 2009;16:291–301. [PubMed] [Full
Text] ^
2. Nieboer TE, Johnson N, Lethaby A, Tavender E, Curr E,
Garry R, et al. Surgical approach to hysterectomy for
benign gynaecological disease. Cochrane Database of
Systematic Reviews 2009, Issue 3. Art. No.: CD003677. DOI:
10.1002/14651858.CD003677.pub4. [PubMed] ][Full Text]
^
3. Liu H, Lu D, Wang L, Shi G, Song H, Clarke J. Robotic surgery for benign gynaecological disease. Cochrane Database
of Systematic Reviews 2012, Issue 2. Art. No.: CD008978.
DOI: 10.1002/14651858.CD008978.pub2. [PubMed] [Full
Text] ^
4. Intuitive Surgical: Welcome to Intuitive Surgical. Available
at: http://www.intuitivesurgical.com/company/. Retrieved
August 28, 2014. ^
5. Center for Evidence-Based Policy, Health Technology
Assessment Program. Robotic assisted surgery: updated
final evidence report. Portland (OR): Oregon Health
and Science University; Olympia (WA): Washington
State Health Care Authority; 2012. Available at: http://
www.hca.wa.gov/hta/documents/ras_corrected_final_
report_050312.pdf. Retrieved August 19, 2014. ^

5

6. Kolata G. Results unproven, robotic surgery wins converts.
New York Times. February 14, 2010: A1. ^
7. Jin LX, Ibrahim AM, Newman NA, Makarov DV, Pronovost
PJ, Makary MA. Robotic surgery claims on United States
hospital websites. J Healthc Qual 2011;33:48–52. [PubMed]
[Full Text] ^
8. Visco AG, Advincula AP. Robotic gynecologic surgery.
Obstet Gynecol 2008;112:1369–84. [PubMed] [Obstetrics &
Gynecology] ^
9. Sarlos D, Kots L, Stevanovic N, von Felten S, Schar G.
Robotic compared with conventional laparoscopic hysterectomy: a randomized controlled trial. Obstet Gynecol
2012;120:604–11. [PubMed] [Obstetrics & Gynecology] ^
10. Paraiso MF, Jelovsek JE, Frick A, Chen CC, Barber MD.
Laparoscopic compared with robotic sacrocolpopexy for
vaginal prolapse: a randomized controlled trial. Obstet
Gynecol 2011;118:1005–13. [PubMed] [Obstetrics &
Gynecology] ^
11. Paraiso MF, Ridgeway B, Park AJ, Jelovsek JE, Barber MD,
Falcone T, et al. A randomized trial comparing conventional and robotically assisted total laparoscopic hysterectomy. Am J Obstet Gynecol 2013;208:368.e1–368.e7.
[PubMed] [Full Text] ^
12. Anger JT, Mueller ER, Tarnay C, Smith B, Stroupe K,
Rosenman A, et al. Robotic compared with laparoscopic
sacrocolpopexy: a randomized controlled trial [published erratum appears in Obstet Gynecol 2014;124:165].
Obstet Gynecol 2014;123:5–12. [PubMed] [Obstetrics &
Gynecology] ^
13. Wright JD, Herzog TJ, Tsui J, Ananth CV, Lewin SN, Lu YS,
et al. Nationwide trends in the performance of inpatient
hysterectomy in the United States. Obstet Gynecol 2013;
122:233–41. [PubMed] [Obstetrics & Gynecology] ^
14. Jacoby VL, Autry A, Jacobson G, Domush R, Nakagawa S,
Jacoby A. Nationwide use of laparoscopic hysterectomy
compared with abdominal and vaginal approaches.
Obstet Gynecol 2009;114:1041–8. [PubMed] [Obstetrics &
Gynecology] ^
15. Rosero EB, Kho KA, Joshi GP, Giesecke M, Schaffer JI.
Comparison of robotic and laparoscopic hysterectomy
for benign gynecologic disease. Obstet Gynecol 2013;122:
778–86. [PubMed] [Obstetrics & Gynecology] ^
16. Wright JD, Ananth CV, Lewin SN, Burke WM, Lu YS,
Neugut AI, et al. Robotically assisted vs laparoscopic hysterectomy among women with benign gynecologic disease.
JAMA 2013;309:689–98. [PubMed] [Full Text] ^
17. Sarlos D, Kots L, Stevanovic N, Schaer G. Robotic hysterectomy versus conventional laparoscopic hysterectomy: outcome and cost analyses of a matched case-control study. Eur
J Obstet Gynecol Reprod Biol 2010;150:92–6. [PubMed]
[Full Text] ^
18. Matthews CA, Reid N, Ramakrishnan V, Hull K, Cohen S.
Evaluation of the introduction of robotic technology on
route of hysterectomy and complications in the first year
of use. Am J Obstet Gynecol 2010;203:499.e1–499.e5.
[PubMed] [Full Text] ^
19. Landeen LB, Bell MC, Hubert HB, Bennis LY, KnutsenLarson SS, Seshadri-Kreaden U. Clinical and cost comparisons for hysterectomy via abdominal, standard

6

20.

21.

22.

23.

24.
25.

26.

27.
28.
29.

30.
31.
32.

33.

34.

laparoscopic, vaginal and robot-assisted approaches. S D
Med 2011;64:197–9, 201, 203 passim. [PubMed] ^
Payne TN, Dauterive FR. A comparison of total laparoscopic hysterectomy to robotically assisted hysterectomy:
surgical outcomes in a community practice. J Minim
Invasive Gynecol 2008;15:286–91. [PubMed] [Full Text] ^
Kilic GS, Moore G, Elbatanony A, Radecki C, Phelps JY,
Borahay MA. Comparison of perioperative outcomes of
total laparoscopic and robotically assisted hysterectomy
for benign pathology during introduction of a robotic
program. Obstet Gynecol Int 2011;2011:683703. [PubMed]
[Full Text] ^
Shashoua AR, Gill D, Locher SR. Robotic-assisted total
laparoscopic hysterectomy versus conventional total laparoscopic hysterectomy. JSLS 2009;13:364–9. [PubMed] [Full
Text] ^
Nezhat C, Lavie O, Lemyre M, Gemer O, Bhagan L, Nezhat C.
Laparoscopic hysterectomy with and without a robot:
Stanford experience. JSLS 2009;13:125–8. [PubMed] [Full
Text] ^
Cronin B, Sung VW, Matteson KA. Vaginal cuff dehiscence: risk factors and management. Am J Obstet Gynecol
2012;206:284–8. [PubMed] [Full Text] ^
Uccella S, Ceccaroni M, Cromi A, Malzoni M, Berretta
R, De Iaco P, et al. Vaginal cuff dehiscence in a series of
12,398 hysterectomies: effect of different types of colpotomy and vaginal closure. Obstet Gynecol 2012;120:516–23.
[PubMed] [Obstetrics & Gynecology] ^
Choosing the route of hysterectomy for benign disease.
ACOG Committee Opinion No. 444. American College
of Obstetricians and Gynecologists. Obstet Gynecol 2009;
114:1156–8. [PubMed] [Obstetrics & Gynecology] ^
Geller EJ, Parnell BA, Dunivan GC. Robotic vs abdominal
sacrocolpopexy: 44-month pelvic floor outcomes. Urology
2012;79:532–6. [PubMed] ^
Buttram VC Jr, Reiter RC. Uterine leiomyomata: etiology,
symptomatology, and management. Fertil Steril 1981;36:
433–45. [PubMed] ^
Alternatives to hysterectomy in the management of leiomyomas. ACOG Practice Bulletin No. 96. American
College of Obstetricians and Gynecologists. Obstet Gynecol
2008;112:387–400. [PubMed] [Obstetrics & Gynecology] ^
Manyonda I, Sinthamoney E, Belli AM. Controversies and
challenges in the modern management of uterine fibroids.
BJOG 2004;111:95–102. [PubMed] [Full Text] ^
Hurst BS, Matthews ML, Marshburn PB. Laparoscopic
myomectomy for symptomatic uterine myomas. Fertil
Steril 2005;83:1–23. [PubMed] [Full Text] ^
Somigliana E, Vercellini P, Daguati R, Pasin R, De Giorgi O,
Crosignani PG. Fibroids and female reproduction: a critical analysis of the evidence. Hum Reprod Update 2007;13:
465–76. [PubMed] [Full Text] ^
Mais V, Ajossa S, Guerriero S, Mascia M, Solla E, Melis GB.
Laparoscopic versus abdominal myomectomy: a prospective, randomized trial to evaluate benefits in early outcome.
Am J Obstet Gynecol 1996;174:654–8. [PubMed] [Full
Text] ^
Seracchioli R, Rossi S, Govoni F, Rossi E, Venturoli S,
Bulletti C, et al. Fertility and obstetric outcome after

Committee Opinion No. 628

35.

36.

37.

38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

laparoscopic myomectomy of large myomata: a randomized
comparison with abdominal myomectomy. Hum Reprod
2000;15:2663–8. [PubMed] [Full Text] ^
Liu G, Zolis L, Kung R, Melchior M, Singh S, Cook EF. The
laparoscopic myomectomy: a survey of Canadian gynaecologists. J Obstet Gynaecol Can 2010;32:139–48. [PubMed]
^
Lonnerfors C, Persson J. Pregnancy following robot-assisted
laparoscopic myomectomy in women with deep intramural myomas. Acta Obstet Gynecol Scand 2011;90:972–7.
[PubMed] [Full Text] ^
George A, Eisenstein D, Wegienka G. Analysis of the impact
of body mass index on the surgical outcomes after robotassisted laparoscopic myomectomy. J Minim Invasive
Gynecol 2009;16:730–3. [PubMed] [Full Text] ^
Nezhat C, Lavie O, Hsu S, Watson J, Barnett O, Lemyre M.
Robotic-assisted laparoscopic myomectomy compared
with standard laparoscopic myomectomy—a retrospective matched control study. Fertil Steril 2009;91:556–9.
[PubMed] [Full Text] ^
Bedient CE, Magrina JF, Noble BN, Kho RM. Comparison
of robotic and laparoscopic myomectomy. Am J Obstet
Gynecol 2009;201:566.e1–566.e5. [PubMed] [Full Text] ^
Gargiulo AR, Srouji SS, Missmer SA, Correia KF, Vellinga
TT, Einarsson JI. Robot-assisted laparoscopic myomectomy
compared with standard laparoscopic myomectomy [published erratum appears in Obstet Gynecol 2013;122:698].
Obstet Gynecol 2012;120:284–91. [PubMed] [Obstetrics &
Gynecology] ^
Barakat EE, Bedaiwy MA, Zimberg S, Nutter B, Nosseir
M, Falcone T. Robotic-assisted, laparoscopic, and abdominal myomectomy: a comparison of surgical outcomes.
Obstet Gynecol 2011;117:256–65. [PubMed] [Obstetrics &
Gynecology] ^
Hsiao SM, Lin HH, Peng FS, Jen PJ, Hsiao CF, Tu FC.
Comparison of robot-assisted laparoscopic myomectomy and traditional laparoscopic myomectomy. J Obstet
Gynaecol Res 2013;39:1024–9. [PubMed] ^
Nash K, Feinglass J, Zei C, Lu G, Mengesha B, LewickyGaupp C, et al. Robotic-assisted laparoscopic myomectomy
versus abdominal myomectomy: a comparative analysis of
surgical outcomes and costs. Arch Gynecol Obstet 2012;
285:435–40. [PubMed] ^
Advincula AP, Xu X, Goudeau S 4th, Ransom SB. Robotassisted laparoscopic myomectomy versus abdominal myomectomy: a comparison of short-term surgical outcomes
and immediate costs. J Minim Invasive Gynecol 2007;14:
698–705. [PubMed] [Full Text] ^
Ascher-Walsh CJ, Capes TL. Robot-assisted laparoscopic
myomectomy is an improvement over laparotomy in
women with a limited number of myomas. J Minim
Invasive Gynecol 2010;17:306–10. [PubMed] [Full Text] ^
Gehrig PA, Cantrell LA, Shafer A, Abaid LN, Mendivil A,
Boggess JF. What is the optimal minimally invasive surgical
procedure for endometrial cancer staging in the obese and
morbidly obese woman? Gynecol Oncol 2008;111:41–5.
[PubMed] [Full Text] ^
Bell MC, Torgerson J, Seshadri-Kreaden U, Suttle AW,
Hunt S. Comparison of outcomes and cost for endometrial

Committee Opinion No. 628

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

cancer staging via traditional laparotomy, standard laparoscopy and robotic techniques. Gynecol Oncol 2008;111:
407–11. [PubMed] [Full Text] ^
Boggess JF, Gehrig PA, Cantrell L, Shafer A, Ridgway M,
Skinner EN, et al. A comparative study of 3 surgical methods for hysterectomy with staging for endometrial cancer:
robotic assistance, laparoscopy, laparotomy. Am J Obstet
Gynecol 2008;199:360.e1–360.e9. [PubMed] [Full Text] ^
Seamon LG, Cohn DE, Henretta MS, Kim KH, Carlson MJ,
Phillips GS, et al. Minimally invasive comprehensive surgical staging for endometrial cancer: Robotics or laparoscopy?
Gynecol Oncol, 2009;113: 36–41. [PubMed] [Full Text] ^
Cardenas-Goicoechea J, Adams S, Bhat SB, Randall TC.
Surgical outcomes of robotic-assisted surgical staging for
endometrial cancer are equivalent to traditional laparoscopic staging at a minimally invasive surgical center.
Gynecol Oncol 2010;117:224–8. [PubMed] [Full Text] ^
Lim PC, Kang E, Park do H. Learning curve and surgical
outcome for robotic-assisted hysterectomy with lymphadenectomy: case-matched controlled comparison with
laparoscopy and laparotomy for treatment of endometrial cancer. J Minim Invasive Gynecol 2010;17:739–48.
[PubMed] [Full Text] ^
Lim PC, Kang E, Park do H. A comparative detail analysis
of the learning curve and surgical outcome for robotic
hysterectomy with lymphadenectomy versus laparoscopic
hysterectomy with lymphadenectomy in treatment of
endometrial cancer: a case-matched controlled study of
the first one hundred twenty two patients. Gynecol Oncol
2011;120:413–8. [PubMed] [Full Text] ^
Magrina JF, Zanagnolo V, Giles D, Noble BN, Kho RM,
Magtibay PM. Robotic surgery for endometrial cancer:
comparison of perioperative outcomes and recurrence with
laparoscopy, vaginal/laparoscopy and laparotomy. Eur J
Gynaecol Oncol 2011;32:476–80. [PubMed] ^
Martino MA, Shubella J, Thomas MB, Morcrette RM,
Schindler J, Williams S, et al. A cost analysis of postoperative management in endometrial cancer patients treated by
robotics versus laparoscopic approach. Gynecol Oncol
2011;123:528–31. [PubMed] [Full Text] ^
Boggess JF, Gehrig PA, Cantrell L, Shafer A, Ridgway M,
Skinner EN, et al. A case-control study of robot-assisted
type III radical hysterectomy with pelvic lymph node dissection compared with open radical hysterectomy. Am J
Obstet Gynecol 2008;199:357.e1–357.e7. [PubMed] [Full
Text] ^
Seamon LG, Bryant SA, Rheaume PS, Kimball KJ, Huh WK,
Fowler JM, et al. Comprehensive surgical staging for endometrial cancer in obese patients: comparing robotics and
laparotomy. Obstet Gynecol 2009;114:16–21. [PubMed]
[Obstetrics & Gynecology] ^
DeNardis SA, Holloway RW, Bigsby GE 4th, Pikaart DP,
Ahmad S, Finkler NJ. Robotically assisted laparoscopic
hysterectomy versus total abdominal hysterectomy and
lymphadenectomy for endometrial cancer. Gynecol Oncol
2008;111:412–7. [PubMed] [Full Text] ^
ElSahwi KS, Hooper C, De Leon MC, Gallo TN, Ratner E,
Silasi DA, et al. Comparison between 155 cases of robotic
vs. 150 cases of open surgical staging for endometrial cancer. Gynecol Oncol 2012;124:260–4. [PubMed] [Full Text]
^

7

59. Subramaniam A, Kim KH, Bryant SA, Zhang B, Sikes C,
Kimball KJ, et al. A cohort study evaluating robotic versus laparotomy surgical outcomes of obese women with
endometrial carcinoma. Gynecol Oncol 2011;122:604–7.
[PubMed] [Full Text] ^
60. Gala RB, Margulies R, Steinberg A, Murphy M, Lukban J,
Jeppson P, et al. Systematic review of robotic surgery in
gynecology: robotic techniques compared with laparoscopy and laparotomy. Society of Gynecologic Surgeons
Systematic Review Group. J Minim Invasive Gynecol 2014;
21:353–61. [PubMed] [Full Text] ^
61. Barnett JC, Judd JP, Wu JM, Scales CD Jr, Myers ER,
Havrilesky LJ. Cost comparison among robotic, laparoscopic, and open hysterectomy for endometrial cancer.
Obstet Gynecol 2010;116:685–93. [PubMed] [Obstetrics &
Gynecology] ^
62. Soliman PT, Frumovitz M, Sun CC, Dos Reis R, Schmeler
KM, Nick AM, et al. Radical hysterectomy: a comparison
of surgical approaches after adoption of robotic surgery
in gynecologic oncology. Gynecol Oncol 2011;123:333–6.
[PubMed] [Full Text] ^
63. Maggioni A, Minig L, Zanagnolo V, Peiretti M, Sanguineti F,
Bocciolone L, et al. Robotic approach for cervical cancer:
comparison with laparotomy: a case control study. Gynecol
Oncol 2009;115:60–4. [PubMed] [Full Text] ^
64. Cantrell LA, Mendivil A, Gehrig PA, Boggess JF. Survival
outcomes for women undergoing type III robotic radical hysterectomy for cervical cancer: a 3-year experience.
Gynecol Oncol 2010;117:260–5. [PubMed] [Full Text] ^

8

65. Geisler JP, Orr CJ, Khurshid N, Phibbs G, Manahan
KJ. Robotically assisted laparoscopic radical hysterectomy
compared with open radical hysterectomy. Int J Gynecol
Cancer 2010;20:438–42. [PubMed] ^
66. Nam EJ, Kim SW, Kim S, Kim JH, Jung YW, Paek JH, et al.
A case-control study of robotic radical hysterectomy and
pelvic lymphadenectomy using 3 robotic arms compared
with abdominal radical hysterectomy in cervical cancer. Int
J Gynecol Cancer 2010;20:1284–9. [PubMed] ^
67. Lenihan JP Jr, Kovanda C, Seshadri-Kreaden U. What is the
learning curve for robotic assisted gynecologic surgery? J
Minim Invasive Gynecol 2008;15:589–94. [PubMed] [Full
Text] ^
68. Sgarbura O, Vasilescu C. The decisive role of the patientside surgeon in robotic surgery. Surg Endosc 2010;24:
3149–55. [PubMed] ^
69. Chandra V, Nehra D, Parent R, Woo R, Reyes R, HernandezBoussard T, et al. A comparison of laparoscopic and robotic
assisted suturing performance by experts and novices.
Surgery 2010;147:830–9. [PubMed] ^
Copyright March 2015 by the American College of Obstetricians and
Gynecologists, 409 12th Street, SW, PO Box 96920, Washington, DC
20090-6920. All rights reserved.
ISSN 1074-861X
Robotic surgery in gynecology. Committee Opinion No. 628. American
College of Obstetricians and Gynecologists. Obstet Gynecol 2015;
125:760–7.

Committee Opinion No. 628

