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Abstract: Minimally invasive hysterectomy via the laparoscopic or vaginal approach is
beneficial to patients when compared with laparotomy, but has not been offered in the
past to all women because of the technical difficulties and the long learning curve required
for laparoscopic hysterectomy. Robotic-assisted hysterectomy for benign indications may
allow for a shorter learning curve but does not offer clear advantages over conventional
laparoscopic hysterectomy in terms of surgical outcomes. In addition, robotic hysterectomy
is invariably associated with increased costs. Nevertheless, this surgical approach has been
widely adopted by gynecologic surgeons. The aim of this review is to describe specific
indications and patients who may benefit from robotic-assisted hysterectomy. These include
hysterectomy for benign conditions in cases with high surgical complexity (such as pelvic
adhesive disease and endometriosis), hysterectomy and lymphadenectomy for treatment
of endometrial carcinoma, and obese patients. In the future, additional evidence regarding
the benefits of single-site robotic hysterectomy may further modify the indications for
robotic-assisted hysterectomy.
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Introduction

The minimally invasive surgical approach to hysterectomy (including vaginal
hysterectomy, laparoscopic hysterectomy, and robotic-assisted hysterectomy) has
advantages over laparotomic hysterectomy in the rates of short- and long-term
complications.! However, the vaginal approach to hysterectomy is not feasible in
many women undergoing hysterectomy owing to large uterine size, prior pelvic
surgeries, need for concomitant adnexal surgery, and malignancy. Thus, the
minimally invasive approach appropriate for these cases is either laparoscopic or
robotic hysterectomy. For uncomplicated benign hysterectomy cases, the outcomes
and complications of laparoscopic and robotic hysterectomy are comparable, while
the cost of robotic hysterectomy is higher.? Thus, in this patient group, there is no
clear advantage of robotic over laparoscopic hysterectomy. However, some patients
with complex surgical pathology (such as advanced endometriosis and extensive
pelvic adhesions), obesity, and those with endometrial carcinoma may benefit
from robotic-assisted hysterectomy. In addition, surgical advancements such as
single-site hysterectomy may change the relative advantages and disadvantages
of laparoscopic versus robotic hysterectomy. In this review, we will describe the
evidence and rationale for the selection of patients who are likely to benefit from
robotic hysterectomy.
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approach for simple hysterectomy
To date, two published randomized controlled trials com-
pared laparoscopic and robotic hysterectomy in uncompli-
cated benign cases,** and one randomized controlled trial
compared either laparoscopic or vaginal hysterectomy with
robotic hysterectomy.®> Overall, no differences were found
between groups in complications rates, estimated blood loss,
and hospital stay. Similarly, conversion rates to laparotomy
were similar between groups. However, two of the studies
reported longer operative time for the robotic hysterectomy
group compared with the laparoscopic group.>® These trials
were criticized for a bias in favor of the nonrobotic methods,
ie, the surgeons were more experienced in laparoscopic and
vaginal surgery than with robotic hysterectomies. Based
on these studies, a recent Cochrane review? and a recent
meta-analysis® concluded that the current evidence does
not demonstrate any clinically meaningful differences
in surgical outcomes between robotic and laparoscopic
hysterectomy for benign disease. Nevertheless, the use of
the robotic platform and the number of hysterectomies per-
formed robotically in the US continues to increase, reaching
263,000 cases in 2015.7 At the same time, the increased rates
of robotic hysterectomy have probably contributed to the
decreased rates of laparotomic and vaginal hysterectomy.?
This trend likely points to the individual preference of many
gynecologic surgeons for the use of the robotic platform
over the standard laparoscopic approach. Possible explana-
tions for this preference could be the technical advantages
of the robotic platform, including the 3-dimensional vision,
wristed instrumentation, tremor reduction, and comfortable
ergonomics, in addition to the drawbacks of the conventional
laparoscopy, namely, the long learning curve and relatively
advanced laparoscopic skills required for laparoscopic
hysterectomy.

Robotic versus laparoscopic approach

for “complex’ hysterectomy

The definition of “complex” hysterectomy is strongly
influenced by surgeons’ surgical skills and is likely to differ
between different surgeons. However, most surgeons will
agree that cases with extensive pelvic adhesive disease,
advanced stage endometriosis, and uterine fibroids located
in the lower uterine segments, or significantly increasing
uterine size would present more challenging hysterectomies.
In the past, those patients have not been considered candi-
dates for minimally invasive hysterectomy. With the advent
of the robotic platform, on the one hand, and the advances

in laparoscopic skills and instrumentation, on the other,
minimally invasive hysterectomy has become a viable option
for these patients. Boggess et al’ reported on the outcomes
of 152 women who underwent robotic hysterectomy for
“complex” benign pathology, including prior abdominal/
pelvic surgeries, endometriosis, and uterine fibroids. The
rates of intraoperative and postoperative complications
were low, and no conversions to laparotomy were required.
Similarly, Lim et al'® compared the outcomes of 2,300
robotic, 9,745 abdominal, 8,121 vaginal, and 11,952 laparo-
scopic hysterectomies performed by high-volume surgeons.
Although women in the robotic cohort were more likely
to have a “complex” pathology (including higher rates of
pelvic adhesions, obesity, and large uteri [>250 g]), fewer
intraoperative complications were noted when compared with
the abdominal and vaginal cohorts, and fewer postoperative
complications when compared with all the other cohorts.
Hysterectomy in cases of advanced stage endometriosis
probably represents the most difficult form of simple extra-
fascial hysterectomy. These surgeries typically involve exten-
sive adhesiolysis, dissection of the rectovaginal septum, and
ureterolysis and often include resection of deep infiltrating
endometriosis in addition to the hysterectomy. Although no
study to date specifically reports the outcomes of robotic hys-
terectomy in cases of advanced endometriosis, some studies
reporting on the overall outcomes of robotic hysterectomy
include cases with advanced stage endometriosis. Patzkowsky
et al' retrospectively compared outcomes of 288 robotic
hysterectomies with 257 laparoscopic hysterectomies. In the
robotic cohort, 15.3% had stage III-IV endometriosis, versus
4.7% in the laparoscopic cohort. Patients with endometriosis
were more likely to develop vaginal cuff abscess com-
pared with patients without endometriosis. Furthermore, a
correlation was noted between the severity of endometriosis
and the risk of vaginal cuff abscess, reaching 9.3% in patients
with stage III-1V endometriosis. Magrina et al'> describe 493
cases of advanced stage endometriosis undergoing surgical
excision via the laparoscopic (n=162) or robotic-assisted
(n=331) approach. In the robotic group, almost 50% of the
patients underwent hysterectomy in addition to endometriosis
resection, compared with 27.1% in the laparoscopic group.
Among the hysterectomy cases from both cohorts, intra- and
postoperative complications were low, as was the rate of con-
version. Overall, surgical outcomes of the laparoscopic and
robotic cohorts were comparable, although robotic surgeries
required longer operating time, possibly because of the higher
rate of hysterectomy in this cohort. Other retrospective stud-
ies investigating the outcomes of fertility sparing surgery
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for advanced stage endometriosis using the robotic or
laparoscopic approach did not find significant differences
between these approaches.'*!* However, most of these stud-
ies were conducted in tertiary care centers, and the operating
surgeons were highly skilled in conventional laparoscopy.
Thus, there is no definite benefit of the robotic platform over
conventional laparoscopy for performing “complex” hyster-
ectomies, but individual surgeons may find its advantages
useful for completing these challenging cases.

Robotic versus laparoscopic
approach for treatment of

endometrial carcinoma

The introduction of the robotic platform in gynecologic
oncology allowed many patients the option of a minimally
invasive procedure, which was available to relatively few
patients in the past. Although hysterectomy and pelvic/para-
aortic lymphadenectomy for treatment of endometrial cancer
is possible via conventional laparoscopy, and provides shorter
hospital stay and fewer complications when compared with
laparotomy, ' in practice this approach has not been offered
to the majority of patients with endometrial cancer. The rea-
sons for the low adoption of the conventional laparoscopic
approach for treatment of endometrial carcinoma included
the long learning curve and advanced laparoscopic skills
required for performing laparoscopic lymphadenectomy as
well as the high rate of obesity among patients. The robotic
platform may help in overcoming these challenges.

Several studies have investigated the learning curve for
laparoscopic and robotic lymphadenectomy. Rocconi et al, '
using the cumulative sum control chart analysis to study the
learning curve for robotic hysterectomy and robotic pelvic
lymphadenectomy, demonstrated a learning curve of 14 cases
and 19 cases, respectively. Lim et al'” compared the learning
curve for hysterectomy and pelvic lymphadenectomy via the
robotic and laparoscopic approaches by measuring opera-
tive time. They found that the learning curve for the robotic
procedure was shorter than for the laparoscopic procedure:
the proficiency for the robotic procedure was reached after
24 cases, while that for the laparoscopic procedure was
reached after 49 cases. Furthermore, the learning curve for
the robotic procedure plateaued after the 24th case, while
the learning curve for the laparoscopic procedure did not
plateau even after 49 cases. Para-aortic lymphadenectomy,
which is sometimes required in patients with endometrial
carcinoma, may also be completed robotically, using the
fourth robotic arm and placing the robotic ports relatively
cephalad in the torso.'®

A specific subgroup of patients with endometrial
carcinoma who may benefit significantly from the robotic
approach is the patients with obesity, ie, body mass index
(BMI) above 35 kg/m?. These patients, who are at risk for
endometrial carcinoma, have the highest rates of morbidity
when undergoing laparotomy.!** Conventional laparo-
scopic hysterectomy is feasible in these cases, but rate of
conversion to laparotomy is high, reaching 57% in patients
with BMI >40 kg/m?, possibly owing to the restriction in
laparoscopic movements in obese patients.”® Although no
randomized controlled study is available to compare the
conversion rate of laparoscopic and robotic hysterectomy
in obese patients with endometrial cancer, retrospective
series (sometimes using historical laparoscopic cohorts)
showed low conversion rate with the robotic route, in the
range of 5%.?' As a result, the robotic route has become the
main minimally invasive surgical approach in obese patients
with endometrial carcinoma. Chan et al,? using the Nation-
wide Inpatient Sample data from 2011, reported that 48% of
obese endometrial carcinoma patients underwent a minimally
invasive surgical procedure, and in 81% of these cases, the
robotic route was chosen.

Robotic versus laparoscopic approach

for hysterectomy in obese patients

As described earlier for obese patients with endometrial
carcinoma undergoing a robotic procedure, obese patients
with benign conditions requiring hysterectomy may also
benefit from the robotic approach. A meta-analysis by
lavazzo and Gkegkes* described the outcomes of robotic
hysterectomy for various indications (benign and malignant)
in obese patients with BMI >30 kg/m?. Overall complications
were low, and included conversion to laparotomy in 4.1%,
wound complications in 2.4%, vaginal cuff complications in
0.9%, and need for blood transfusions in 0.9%.

Single-site hysterectomy via
laparoscopic and robotic approach
Single-site laparoscopic surgery has been introduced as an
alternative to multiport laparoscopic surgery, with the aim of
reducing port number and consequently postoperative pain,
as well as improved cosmesis. This surgical approach has not
yet gained widespread acceptance among minimally invasive
surgeons owing to the technical difficulty in maneuvering
the laparoscopic instruments through the single port, as
a result of the limited triangulation. The robotic version
of single-site laparoscopic surgery is available for the da
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Vinci platform, using specially adapted robotic ports and
instruments. The single-site robotic platform is not identical
to the multiport robotic platform since the instruments are
not fully wristed and the degrees of movements are more
limited, but it is more comfortable to use when compared
to the single-site laparoscopic instruments because it does
allow for some triangulation. Thus, laparoscopic suturing
with the single-site robotic platform is somewhat technically
challenging, and some surgeons opt to suture the vaginal cuff
by transvaginal closure.*

The current literature, which at this time includes retro-
spective case series, describes the outcomes of single-site
robotic hysterectomy in comparison with multiport robotic
hysterectomy. Several studies describe the feasibility of
single-site robotic hysterectomy for benign conditions, and
single-site hysterectomy and lymphadenectomy for endo-
metrial carcinoma.?** Bogliolo et al** compared single-site
and multiport robotic hysterectomy for benign conditions.
The main advantage of the single-site robotic hysterectomy
in their study was reduced cost, with some additional benefit
in the short-term postoperative pain. The cost saving was
attributed to the use of two robotic instruments per proce-
dure in the single-site surgery as opposed to three robotic
instruments in the multiport procedure, and amounted to
$1,500-$2,000 per case. Another advantage of the robotic
single-site platform may be its shorter learning curve when
compared with single-site laparoscopic hysterectomy.?
At this time, the preliminary outcomes reported for single-site
robotic hysterectomy appear promising, but most authors
agree that more studies are needed to define the appropriate
applications for this approach prior to widespread adoption.”’
In particular, at this time, the single-site robotic platform
is unlikely to replace the multiport robotic platform when
operating cases with high surgical complexity.

Conclusion

Robotic-assisted hysterectomy has gained increased popu-
larity over the last decade. The adoption of this surgical
approach has enabled many patients to undergo minimally
invasive hysterectomy. However, there is no clear evidence
that robotic hysterectomy is superior to conventional lap-
aroscopic hysterectomy in patients with benign conditions
and moderate surgical complexity, while the cost of the
robotic procedure remains higher.?® Nevertheless, some
patients may benefit from robotic procedures, including
patients with endometrial carcinoma, obesity, and patients
with benign conditions involving high surgical complexity
such as advanced stage endometriosis and pelvic adhesive
disease. The more recent availability of the single-site

robotic platform may prove to be another benefit of this
surgical approach.
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