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hysterectomy of choice whenever feasible, a statement endorsed by 
the American College of Obstetricians and Gynecologists (ACOG) 
[4]. However, a Cochrane Review of 47 randomized controlled trials 
(RCT) of hysterectomy for benign gynecologic disease involving 
5,102 women reports no difference in MIH types in the primary 
outcomes of return to normal activities, satisfaction, quality of life, 
intraoperative visceral injury and major long-term complications [5].

Data from high-volume surgeons with more robotic experience 
refute these claims in a large multicenter analysis comparing data 
from 2,300 RAH, 9,745 AH, 8,121 VH and 11,952 LH with evidence 
of lower postoperative complication rates in the RAH group despite 
increased complexity with higher rates of adhesive disease, large 
uteri and morbid obesity [6]. These numbers and studies provide 
convincing information that RAH offers distinct advantages over LH, 
and as a platform, robotic surgery stands to stay and become the new 
normal.

The substantial obesity rates in the United States and worldwide 
opens a wide lane for robotic surgery by offering a minimally invasive 

Introduction

The use of robotic surgery in gynecologic procedures continues to 
increase. Annually, a nationwide sample in the United States reported 
that the percentage of hysterectomies performed robotically increased 
from 0.9% in 2008 to 8.2% in 2010 [1].

Various reasons contributed to this increase in popularity of robotic 
surgery. A review of hysterectomy cases between 2007 and 2010 at 
two large health system teaching hospitals demonstrates that robotic 
surgery is associated a shorter length of hospital stay and less blood 
loss (50 mL) compared to other minimally invasive hysterectomy 
(MIH) types in which average blood loss ranges from 150 mL 
(traditional laparoscopy) to 250 mL (vaginal approach) [2]. Therefore, 
a robotic approach may benefit patients in whom significant blood 
loss is anticipated at time of hysterectomy, and in those who cannot 
afford to lose blood such as the anemic patient.

New data from a Swedish population study of 13,806 hysterectomies 
performed for benign indications between 2009 and 2015 report 
lower conversion rates for robotic-assisted hysterectomies (RAH) 
than laparoscopic hysterectomies (LH) and vaginal hysterectomies 
(VH); the reported conversion rates are 10% for LH, 4.8% for VH 
and 1.6% for RAH [3]. The same study provides evidence of shorter 
operating times for RAH (104 min) than LH (127 min) despite longer 
operating times than vaginal hysterectomies (VH) and abdominal 
hysterectomies (AH), reported as 75 min and 97 min respectively [3].

Because of this increase in operating time without major differences 
in primary outcomes, some authors advocate for the VH as the 

Abstract

Robotic-assisted surgery in gynecologic procedures continues to increase in numbers with several 
advantages over other types of minimally invasive surgery. Obese patients undergoing robotic surgery have 
shorter hospital stays, less blood loss, lower conversion rates and lower postoperative complications despite 
the increase in surgical complexity of their cases.

Obese patients have the highest need for minimally invasive surgery because they have increased 
perioperative morbidity and mortality rates, as well as worse surgical outcomes and complications with 
increasing BMI. Minimally invasive surgery reduces the risk of venous thromboembolism, wound infections, 
ileus and postoperative fevers in obese women.

Robotic-assisted surgery offers a minimally invasive surgical approach to the obese woman who cannot 
have vaginal or conventional laparoscopic surgeries due to the physical limitations of her redundant vaginal 
sidewall tissue and thick abdominal wall. The robotic approach takes less operating time than conventional 
laparoscopic surgery in the super morbidly obese population, and surgeons experience less fatigue and 
mental stress.

In this review article, we provide the benign gynecologist with recommendations for the preoperative and 
postoperative periods when performing robotic-assisted surgery on the obese gynecologic patient. We also 
offer detailed suggestions for effective patient positioning of even the most super morbidly obese patients. 
We also explain several techniques to enter the abdomen, the step which often challenges the surgeon the 
most and can lead to pre-peritoneal insufflation and sub-optimal visualization during the case.
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surgical approach to patients who might otherwise not be candidates. 
Data from the Centers for Disease Control and Prevention National 
Health and Nutrition Examination Survey report the prevalence of 
obesity from 2015 to 2016 as 41.5% for women [7]. The World Health 
Organization reports that worldwide obesity has tripled since 1975 
[8]. In 2016, more than 1.9 billion adults aged 18 years and older 
were overweight and 650 million were obese, which equates to 40% 
and 15% of women, respectively [8]. With the concurrent increases 
in popularity of robotic surgery and obesity rates, the benign 
gynecologist may want to sharpen her or his robotic skills in the obese 
patient.

Rationale for Robotic Surgery in the Obese Patient

Importance of minimally invasive surgery(MIS) in the obese 
patient

Obesity as a risk factor correlates with higher perioperative 
morbidity and mortality rates, and worse surgical outcomes such 
as increased risk of myocardial infarction, peripheral nerve injury, 
surgical site infections (SSI) and urinary tract infections [9]. MIS may 
help to mitigate the rates of these complications.

Patients who undergo MIS ambulate more quickly which may 
reduce the risk of venous thromboembolism (VTE). An analysis of 
1,112 women undergoing surgery for endometrial carcinoma or 
hyperplasia between 2008 and 2014 report higher rates of VTE as body 
mass index (BMI) increases with rates of 0.2% for a BMI of 29 or less 
and 3% for a BMI greater than 40 [10]. The study only demonstrates 
this increase in patients who had a laparotomy with no difference in 
patients who underwent MIS [10].

The same authors also note an increase in wound infection from 
3% to 7% in non-obese and obese cohorts with the same conclusion 
that obesity only increases this risk in patients undergoing laparotomy 
[10]. Other studies of gynecologic surgery in obese patients comparing 
AH to MIH also report higher rates of wound dehiscence and wound 
infection in the open surgery group [11,12]. 

Surgeons who perform MIH as an alternative to AH in obese women 
reduce the length of their patients’ hospital stays by several days 
[11-13]. The shorter length of hospital stays translates to increased 
hospital cost savings. Women who undergo MIH reduce hospital 
costs compared to those who have a laparotomy, and morbidly obese 
women have the highest cost difference [10]. MIS offers a higher value 
of care by decreasing complications and costs, especially in morbidly 
obese women.

In addition to lowering risks of VTE and SSIs, decreased length of 
hospital stay and reducing costs, MIS correlates with less ileus and 
postoperative fevers in obese women in studies of both simple and 
complex pelvic surgery [14-16]. ACOG emphasizes the value of MIS 
in reducing poor outcomes and acknowledges the challenges with 
visualization during vaginal surgery in obese women, such as the size 
of the thighs and buttocks and redundant vaginal sidewalls [17]. Many 
gynecologic surgeons may prefer laparoscopic and robotic approaches 
when operating on obese women.

Importance of robotic surgery in the obese patient

Robotic surgery offers distinct advantages compared to other 
minimally invasive approaches in the obese patient. A substantial 
portion of the research on robotics in the obese and especially the 
morbidly obese population stems from its success in the arena of bariatric 
surgery, where bariatric surgeons even performed one successful

case on a patient with a BMI of 82 [18,19]. Multiple retrospective 
studies emphasize the safety of robotic gynecologic surgery in 
morbidly obese women with no differences in perioperative outcomes 
with increasing BMI [20,21].

Robotic and conventional laparoscopic approaches have similar 
complication rates and length of hospital stay, however studies of both 
bariatric and benign gynecologic surgeries report that robotic-assisted 
surgery takes less operating time, particularly in super morbidly obese 
patients with a BMI greater than 50 [3,22]. Even without reducing 
task time, robot simulations demonstrate that surgeons experience 
less fatigue and mental stress with robotic versus conventional 
laparoscopic approaches [23]. 

Physical considerations for the surgeon pertain more to those 
operating on morbidly obese patients in which the thicker abdominal 
wall may limit the movement of trocars despite the greater force 
required to move the instruments. In contrast to conventional 
laparoscopy, robotic mechanical wrists may overcome these 
limitations by moving the torque of the instruments away from 
the abdominal wall [24]. Even in non-obese patients, conventional 
laparoscopy requires a great amount of manually dexterity to perform 
intracorporeal knot-tying due to loss of depth perception, tactile sense 
and visual obstruction, leading many surgeons to avoid conventional 
laparoscopic suturing in favor of suture devices [25,26]. Obesity adds 
to these challenges because only a small part of the instruments are 
external, leading to exaggerated internal movements when force is 
applied [27]. 

Technical challenges historically limited the use of conventional 
laparoscopic approaches in morbidly obese patients. Robotic 
platforms have made minimally invasive gynecologic surgery (MIGS) 
feasible for patients by increasing the rate of MIS in morbidly obese 
uterine cancer patients from 6% in 1993-2007 to 57% in 2008-2012 
and 78% in the year 2012 alone with 69% of surgeries completed 
robotically [28]. MIGS has a slightly higher conversion rate to 
laparotomy with increasing BMI in laparoscopic procedures, however 
with robotic-assisted approaches, surgeons complete most these cases 
with MIS [16,29]. ACOG has clearly stated that regardless of BMI, 
surgeons should offer patients the least invasive procedure [17]. In 
order to provide MIS to obese, morbidly obese and super morbidly 
obese women, robotic surgery continues to gain increased interest 
among benign gynecologists.

Preoperative Considerations

History and physical examination

When performing a preoperative history and physical examination, 
topics that pertain more to the obese patient than the non-obese 
patient include: obstructive sleep apnea, smoking status, skin 
infections and estrogen therapy.

If a patient has known or suspected to have obstructive sleep apnea 
(OSA) or a difficult airway, consider a preoperative consultation 
with an anesthesiologist [17]. If she has a continuous positive airway 
pressure (CPAP) machine, she should bring it to the hospital on the 
day of surgery. She will need to maintain an open airway because obese 
women with and without OSA experience postoperative hypoxemia 
more frequently than non-obese women [30]. 

Current smoking also increases postoperative pulmonary 
complications by six-fold, so if present, encourage smoking cessation 
at least four weeks but ideally eight weeks prior to surgery [31].
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Obese women may develop cutaneous bacterial or fungal infections 
underneath the breasts and pannus. Carefully inspect these areas and 
treat prior to surgery to reduce her risk of developing a SSI.

Since obese women have an increased risk of VTE, consider 
discontinuation of estrogen therapies. The American Association of 
Clinical Endocrinologists, The Obesity Society, and the American 
Society for Metabolic and Bariatric Surgery suggest that transdermal 
and oral estrogen therapy should be discontinued one cycle prior to 
surgery in premenopausal women and three weeks prior to surgery in 
postmenopausal women [32].

Laboratory testing

Laboratory testing prior to surgery should include a complete 
blood count and a basic metabolic panel. If the patient is diabetic, 
consider delaying the surgery if the hemoglobin A1c is greater than 
7 percent or the fasting blood glucose concentration is greater than 
110 mg/dL [32]. Obtain a cardiology clearance if the patient has any 
cardiac symptoms and a primary care physician clearance if she has 
any addition co-morbid medical conditions.

Informed consent

When obtaining informed consent, emphasize that the degree 
of obesity correlates with increased risk of surgical complications. 
Obese women have higher rates of SSI and overall infections [9,10]. 
Obese women have an increased risk of VTE and may require low 
molecular weight heparin or low-dose unfractionated heparin in 
addition to mechanical prophylaxis with intermittent pneumatic 
compression devices [33,34]. Obese women have an increased 
susceptibility to positional nerve injuries, including ulnar, sciatic, 
femoral, genitofemoral and brachial plexus nerve injuries that may 
result in unpredictable physical and psychological effects [9,35]. 
Obese women may not tolerate Trendelenburg positioning, which can 
decrease venous return, compromising pulmonary function and lead 
to cardiac arrhythmias [29,36,37]. Lastly, obese women have a higher 
risk of pre-peritoneal insufflation, which may make the surgery even 
more challenging and require repetitive or alternative attempts during 
surgery to gain abdominal access [15].

On the Day of Surgery

Antibiotics

Not only does obesity increase the risk of SSI, but increases in BMI 
may alter pharmacokinetics of antibiotic drugs38. The standard dose 
of cefazolin two grams needs to be increased to three grams if the 
patient weighs more than 120 kg [17,39]. 

The administration of an additional dose of antibiotic prophylaxis 
is needed if over four hours have elapsed from the preoperative dose 
or if blood loss exceeds 1500 mL [39-41]. 

ACOG recommends considering screening for and treatment of 
bacterial vaginosis (BV) five to seven days prior to hysterectomies, as 
BV can cause postoperative SSI40. With the high risk of SSI in obese 
women, some providers have suggested prophylactic treatment on the 
day of surgery with 500 mg of IV metronidazole should be added to 
the routine antibiotics, even in women who do not test positive pre-
operatively [42,43].

Gastroesophageal reflux

Extra care should be taken to prevent aspiration in obese patients 
because they have a lower pH (less than 2.5) and greater volume 

(more than 25 ml) of gastric juice compared to non-obese patients 
[44]. In addition to administering an acid-reducer, such as ranitidine 
50 mg IV 60 to 90 min. prior to surgery, all obese patients regardless 
of port placement positioning should have an orogastric tube as an 
extra precaution [24].

Anesthesia considerations

The anesthesia team should be given time and space to properly 
care for the obese patient. They may need to place towels or ramps 
under the neck for intubation. They may also need to place the patient 
in the reverse Trendelenburg or beach chair position for intubation. 
The positioning should be tweaked until the external auditory meatus 
and the sternal notch are on the same level, this will facilitate the 
intubation. 

A plan should be set in place, with the anesthesiologist, to address 
elevations of end tidal carbon dioxide (et CO2) levels during surgery. 
If et CO2 levels are between 25 and 33 mm Hg while operating, then 
measures should be taken to decrease this level such asplacing the 
patient in reverse Trendelenburg, desufflation of the abdomen and 
administration of intravenous (IV) fluids [37]. 

Ensuring adequate IV access is essential, sometimes two different 
lines are needed, prior to the procedure. 

Additionally, at the conclusion of the case, obese patients are usually 
extubated after being placed in a semi-recumbent position. They 
should be kept intubated if the anesthesiologist suspects laryngeal 
edema [24].

Patient Positioning

Patient positioning can make or break a case. As such, a gynecologist 
should take her or his time, and perform all the recommended steps. 
Obese patients may likely slide in the Trendelenburg position if 
appropriate precautions are not followed; this may place the patient 
and staff in serious danger if the robotic arms are docked. To avoid 
slipping, the surgeon should place an anti-slide material for the 
patient to lay on, such as a blue foam egg crate, gel or pad.

Positioning of the legs

When positioning the legs, the surgeon should use appropriately 
sized stirrups. Instead of the Yellowfin Allen stirrups, the use the 
Ultrafin Allen stirrups is advised as they are tailored for obese 
women. Additionally the surgeon should avoid candy cane stirrups 
and properly position the legs to avoid nerve injuries. Aligning the 
heal and knee with the contralateral shoulder is a good rule to follow 
to avoid nerve injuries.

Tucking the arms

When tucking the arms, the surgeon should consider cutting off 
the IV tubing clamps or wrapping them with gauze. Additionally, IV 
tubing and pulse oximeter cable away from the ulnar nerve region of 
the posterior elbow. The gown should be completely removed from the 
patient so that the fabric does not rest in the back or axillae. The arms 
should be wrapped in foam from the fingers to the elbow. The palms 
should be resting against the thighs. Consider using arm sleds, and 
place them as close to the stirrup brackets as possible to help support 
the hands. Verify with the anesthesia provider that the IV and blood 
pressure cuff are working correctly after both arms are wrapped and 
tucked to the sides using sleds. Use table width extenders if the shoulders 
upper arms or abdomen do not rest securely on the surgical bed.
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Securing the chest

Securing the chest adds an additional safety measure against the 
patient sliding up on the bed when in Trendelenburg, which may be 
very dangerous if the robotic arms are docked. To secure the chest, 
place a pillow-case wrapped foam strip above the nipples. Secure 
the foam and pillowcase from bedrail to bedrail with two layers of 
adhesive tape.

Final touches

Perform a “tilt test” to assess the positioning of the patient for 
slipping and tolerance by placing her in steep Trendelenburg. This is 
done prior to cleansing of the abdomen and draping the patient. The 
tilt test allows the surgeon to determine if additional adjustments to 
the patient position are needed to best protect her from slippage and 
improperly positioned legs.

The face of the patient will also need to be protected in robotic 
cases to avoid facial injuries. This can be done by using “face shields” 
commercially available, or by sliding a Mayo stand a few inches above 
the patient’s nose, after the necessary degree of Trendelenburg has 
been determined. 

Additionally, the surgeon has a responsibility to ensure that the 
sequential compression devices and Bair Hugger are functional and 
running prior to starting a surgery.

Accessing the Abdomen

Accessing the abdomen presents one of the most difficult steps in 
any laparoscopic surgery on the obese patient.

Umbilical veress

The Veress needle entry technique correlates with higher risks of 
preperitoneal insufflation and failed entry in the obese patient [45]. In 
women with a large pannus, abdominal anatomic margins are obscured 
in relation to the umbilicus, so entry should be supraumbilical. In 
women with no pannus, you may consider an infraumbilical entry. 
The umbilical stalk elevation (USE) technique reduces the rate of 
failed insufflations when establishing pneumoperitoneum in obese 
patients undergoing gynecologic laparoscopic procedures [46].  The 
USE involves isolating the umbilical stalk and elevating it with a towel 
clip with upward traction as the surgeon inserts the Veress needle at a 
90 degree angle [46].

Alternative techniques

In morbidly obese women, alternative points of entry include 
transuterine or subcostal points, which both also significantly reduce 
insufflation failure rates [15].

Surgeons often choose Palmer’s point because of less subcutaneous 
fat in the left upper quadrant insertion site than at the umbilicus. An 
optical trocar entry technique is an alternative to the use of a Veress 
needle at Palmer’s point. Locate Palmer’s point two to three cm. below 
the subcostal margin in the midclavicular line. The surgeon should 
elevate the anterior wall with her or his non-dominant hand, then 
insert the optical trocar perpendicularly, carefully visualize each layer: 
subcutaneous fat, anterior rectus sheath, rectus muscle, posterior 
rectus sheath, preperitoneal fat and peritoneum.

A Cochrane review of 46 randomized controlled trials involving 
7,389 patients found low quality evidence that direct trocar entry 
reduces failed entry and vascular injury over the Veress [45].

Port placement

After establishing pneumoperitoneum, the surgeon should select 
bariatric-sized (16 cm) robotic cannulas when placing the abdominal 
ports to avoid frequent dislodgement. 

The surgeon should also “burp” the robotic ports. Burping means 
lift the ports away from the abdomen to tent the abdominal wall 
outward and create more space.

The surgeon should also use the bedside assistant and uterine 
manipulator to the maximal extents.

Managing trendelenburg

After positioning the patient, and before the abdomen is scrubbed, 
a tilt test should be performed. This will allow the surgeon to estimate 
if the patient will tolerate Trendelenburg during surgery. The tilt test 
should be repeated after a pneumoperitoneum is established and 
before the robotic arms are docked. Additionally, the surgeon should 
remember to only use the degree of Trendelenburg that is necessary to 
operate safely. Most of the time, this involves around fifteen to twenty 
degrees of Trendelenburg. 

If the et CO2 level elevates in the middle of surgery, the abdomen 
should be desufflated, the robotic arms undocked, and the patient 
should be taken out of Trendelenburg while her et CO2 levels improve.

Additionally, a surgeon should consider operating with a lower 
mmHg to help with patient tolerance.

If a fan retractor is used to retract bowel, a surgeon may only 
need pressures between ten and twelve mmHg to obtain adequate 
visualization. 

Finally, the surgeon should minimize the time a patient spends 
in Trendelenburg. For example, the patient should be taken out of 
Trendelenburg when closing the skin or performing a cystoscopy.

Conclusions

The advantages of MIS in the obese patient are well-documented. 
The robotic platform may further facilitate such surgeries with 
improved surgeon posture during surgery and overcome difficulties 
with dexterity and visualization that occur with conventional 
laparoscopy. To ensure success of robotic gynecologic surgery in 
the obese patient, a surgeon should follow the same routine every 
time. That routine should optimize the patient preoperatively, ensure 
proper and safe positioning, plan an abdominal entry technique that 
would minimize preperitoneal insufflation, use the proper surgical 
instrument use for the size of the patient and minimize the use of 
Trendelenburg.
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