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Which patients with uterine fibroids are good candidates 
for conventional laparoscopic versus robot-assisted 
laparoscopic myomectomy? A literature comparison of 
these 2 approaches plus step-by-step details on the 
authors’ preferred surgical technique (with emphasis on 
advanced surgical skill and experience to ensure successful 
outcomes).

U terine fibroids are the most common 
solid pelvic tumor in women and a 
leading indication for hysterectomy 

in the United States.1 As a result, they repre-
sent significant morbidity for many women 
and are a major public health problem. By 
age 50, 70% of white women and 80% of black 
women have fibroids.2

Although fibroids are sometimes asymp-
tomatic, the symptoms most commonly 
reported are abnormal uterine bleeding 
(AUB) with resultant anemia and bulk/pres-
sure symptoms. Uterine fibroids also are 
associated with reproductive dysfunction, 
such as recurrent pregnancy loss, and even 
infertility.3

The clinical diagnosis of uterine fibroids 
is made based on a combination of physical 
examination and imaging studies, includ-
ing pelvic ultrasonography, saline infusion 

sonography, and magnetic resonance imag-
ing (MRI). When medical management, 
such as combination oral contraceptive 
pills, fails in patients with AUB and/or bulk 
predominant symptoms or patients present 
with compromised fertility, the only option 
for conservative surgical management is a  
myomectomy.4

The route of myomectomy—hysteros-
copy, laparotomy, conventional laparoscopic 
myomectomy (LM), or robot-assisted laparo-
scopic myomectomy (RALM)—depends on 
the size, number, location, and consistency of 
the uterine fibroids and, to a certain extent, 
the indication for the myomectomy. In 
some cases, multiple routes must be used to 
achieve optimal results, and sometimes these 
procedures have to be staged. In this litera-
ture review and technical summary, we focus 
on conventional LM and RALM approaches. CONTINUED ON PAGE 36
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RALM was 
developed as a 
surgical alternative, 
to help overcome 
conventional 
laparoscopy 
challenges such 
as suturing, and 
to offer minimally 
invasive options to 
a broader patient 
pool
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Literature review: In the right hands, 
LM and RALM have clear benefits

In the past, laparotomy was the surgical 
route of choice for fibroid removal. This 
surgery was associated with a long hos-

pital stay, a high rate of blood transfusions, 
postoperative pain, and a lengthy recovery 
period. As minimally invasive surgery gained 
popularity, conventional LM became more 
commonly performed and was accepted 
by many as the gold standard approach for 
myomectomy.5

LM has considerable 
advantages over laparotomy
Compared with the traditional, more inva-
sive route, the conventional LM approach 
has many benefits. These include less blood 
loss, decreased postoperative pain, shorter 
recovery time, shorter hospitalization stay, 
and decreased perioperative complica-
tions.6 LM should be considered the first-line 
approach unless the size of an intramural 
myoma exceeds 10 to 12 cm or multiple myo-
mas (consensus, approximately 4 or more) 
are present and necessitate several incisions 
according to their varying locations within 
the uterus.7,8 While this is a recommendation, 
reports have been published on the success-
ful laparoscopic approach to myomas larger 
than 20 cm, demonstrating that a skilled, 
experienced surgeon can perform this proce-
dure safely.9-11

Many studies comparing LM with the 
abdominal approach showed that LM is 
associated with decreased blood loss, less 
postoperative pain, shorter hospital stay, and 
quicker recovery.12-14 Unfortunately, myo-
mectomy via conventional laparoscopy can 
be technically challenging, thereby limiting 
patient accessibility to this approach. Major 
challenges with conventional LM include 
enucleation of the fibroid along the correct 
plane and a multilayered hysterotomy clo-
sure.15 The obvious concern with the latter 
is the potential risk for uterine rupture when 

improperly performed as a result of deficient 
suturing skills. Accordingly, several cases of 
uterine rupture in the second and third tri-
mester of pregnancy after LM led to recom-
mendations for stricter selection criteria, 
which excluded patients with fibroids larger 
than 5 cm, multiple fibroids, and deep intra-
mural fibroids.16

The RALM approach
RALM was developed as a surgical alterna-
tive and to help overcome conventional lapa-
roscopy challenges, such as suturing, as well 
as to offer minimally invasive options to a 
broader patient pool. In 2004, Advincula and 
colleagues reported the first case series of 35 
women who underwent RALM.17 Since that 
report was published, multiple retrospective 
studies have confirmed RALM’s safety, feasi-
bility, and efficacy.
How RALM stacks up against laparot-
omy. Compared with traditional abdominal 
myomectomy (AM), RALM has been asso-
ciated with less blood loss, shorter hospital 
stay, quicker recovery time, fewer complica-
tions, and higher costs.18 In a comparative 
analysis of surgical outcomes and costs of 
RALM versus AM, Nash and colleagues found 
that RALM patients required less intravenous 
narcotics, had shorter hospital stays, and 
had equivalent clinical outcomes compared 
with AM-treated patients.19 In addition, the 
authors observed a correlation between 
increased specimen size and decreased oper-
ative efficiency with RALM. Retrospective 
cohort studies by Mansour and colleagues 
and Sangha and colleagues echoed similar 
conclusions.20,21

RALM versus conventional LM. The com-
parisons between conventional LM and 
RALM are not as clear-cut, and although 
evidence strongly suggests a role for RALM, 
more comparative studies are needed.

In 2013, Pundir and colleagues com-
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pleted a meta-analysis and systematic review 
comparing RALM with AM and LM.22 They 
reviewed 10 observational studies; 7 com-
pared RALM with AM, 4 compared RALM with 
LM, and 1 study compared RALM with AM 
and LM (this was included in both groups). 
In the comparison between RALM and AM, 
estimated blood loss, blood transfusion, and 
length of hospital stay were significantly lower 
with RALM, risk of complication was similar, 
and operating time and costs were signifi-
cantly higher. The cost findings were not too 
dissimilar to conclusions drawn by Advincula 
and colleagues in an earlier study.18

Further, when Pundir and colleagues 
compared RALM with LM, blood transfu-
sion risk and costs were higher with RALM, 
but no significant differences were noted in 
estimated blood loss, operating time, length 
of hospital stay, and complications.22 In this 
analysis, RALM showed significant short-
term benefits when compared with AM but 
no benefit when compared with LM.

Benefits after RALM over time
Long-term benefits from RALM, such as 
symptom recurrence rates and fertility out-
comes, have been demonstrated. In 2015, Pit-
ter and colleagues published the first paper 
on symptom recurrence after RALM.23 In 
this retrospective survey, 426 women under-
went RALM for symptom relief or infertility 
across 3 practice sites; 62.9% reported being 
symptom free after 3 years. In addition, 80% 
of symptom-free women who had under-
gone RALM to improve fertility outcomes 
conceived after 3 years. The mean (SD) time 
to pregnancy was 7.9 (9.4) months. Overall, 
pregnancy rates improved and symptom 
recurrence increased with the interval of 
time since surgery.23

In another study, Pitter and colleagues 
reported on pregnancy outcomes in greater 

detail.24 They evaluated 872 women who 
underwent RALM between October 2005 and 
November 2010 at 3 centers. Of these women, 
107 conceived, resulting in 127 pregnancies 
and 92 deliveries through 2011. The means 
(SD) for age at myomectomy, number of 
myomas removed, and myoma size were 34.8 
(4.5) years, 3.9 (3.2), and 7.5 (3.0) cm (weight, 
191.7 [144.8] g), respectively. Overall, the 
pregnancy outcomes in this study were com-
parable to those reported in the literature for 
conventional LM.

Cela and colleagues reported similar 
outcomes based on their review of 48 patients 
who underwent RALM between 2007 and 
2011.25 Seven women became pregnant  
(8 pregnancies). There were no spontaneous 
abortions or uterine ruptures. Following suit, 
Kang and colleagues reported outcomes in 
100 women who underwent RALM for deep 
intramural fibroids (FIGO type 2 to 5).26 The 
average (SD) number of fibroids was 3.8 (3.5) 
with a mean (SD) size of 7.5 (2.1) cm. All 
patients recovered without major complica-
tions, and 75% of those pursuing pregnancy 
conceived.

The importance  
of LM and RALM 
After this brief review of the data on conven-
tional LM and RALM, it is fair to conclude 
that both surgical options are a game changer 
for the minimally invasive management of 
uterine fibroids. Despite strong evidence 
that suggests laparoscopy is superior to 
laparotomy for myomectomy, the technical 
demands required for performing conven-
tional LM may explain why it is underutilized 
and why the advantages of robotic surgery—
with its 3-dimensional imaging and articu-
lated instruments—make this approach an 
attractive alternative.

This space has purposely been left blank.
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The myomectomy technique  
we prefer at our institution

A t our medical center, we approach the 
majority of abdominal myomecto-
mies via conventional LM or RALM. 

We carefully select candidates with the goal of 
ensuring a successful procedure and minimiz-
ing the risk of conversion. When selecting can-
didates, we consider these factors:
•	 size, number, location, and consistency of 

the fibroids
•	 patient’s body habitus, and
•	 relative size of the uterus to the length of the 

patient’s torso.
Additionally, any concerns raised 

during the preoperative workup regard-
ing a suspected risk of occult leiomyo-
sarcoma preclude a minimally invasive 
approach. Otherwise, deciding between  

conventional LM and RALM is based on sur-
geon preference.

Preoperative MRI guides 
surgical approach
An MRI scan is a critical component of the 
patient’s preoperative evaluation. It helps to 
define the uterine architecture as it relates to 
fibroids and to rule out the presence of adeno-
myosis. In general, we do not offer RALM to 
patients who have more than 15 myomas, a 
single myoma that is larger than 12 to 15 cm, or 
when the uterus is more than 2 fingerbreadths 
above the umbilicus (unless the patient’s torso 
allows for an adequate insufflated workspace). 
We also try to avoid preoperative treatment 

Watch how it’s done

View these surgical technique videos on the multimedia channel at www.mdedge.com/obgyn

�Robot-assisted  
laparoscopic myomectomy
Arnold P. Advincula, MD,  
Victoria M. Fratto, MD,  
and Caroline Key 
�A systematic approach to surgery 
in a 39-year-old woman with heavy 
menstrual bleeding who desires future 
fertility. Features include robot-specific 
techniques that facilitate fibroid 
enucleation and hysterotomy repair 
and demonstration of the ExCITE 
technique for tissue extraction. 

Laparoscopic myomectomy  
technique
William H. Parker, MD 
A step-by-step demonstration of the 
laparoscopic myomectomy technique  
used to resect a 7-cm posterior 
fibroid in a 44-year-old woman.

Laparoscopic myomectomy  
with enclosed transvaginal  
tissue extraction
Ceana Nezhat, MD,  
and Erica Dun, MD, MPH 
�A surgical case of a 41-year-
old woman with radiating lower 
abdominal pain and menorrhagia 
who desired removal of symptomatic 
myomas. Preoperative transvaginal 
ultrasonography revealed a 4-cm 
posterior pedunculated myoma and a 
5-cm fundal intramural myoma.



UPDATE minimally invasive gynecologic surgery

42  OBG Management  |  November 2018  |  Vol. 30  No.11 mdedge.com/obgyn

with a gonadotropin–releasing hormone ago-
nist to minimize softening of the myoma and 
blurring of the dissection planes.

Steps in the procedure
Once the patient is intubated, properly posi-
tioned, prepped, and draped, we turn our 
attention toward peritoneal entry. Factors 
that influence entry include the patient’s 
surgical history, radiologic imaging, physical 
examination (particularly the exam under 
anesthesia), and surgeon preference for 
optimizing access. Quite often we use a left 
upper quadrant entry via Palmer’s point, with  
subsequent port placement individualized 
to the patient’s pathology and abdominal 
topography. Three or more incisions are 
required to accommodate the camera and 
at least 2 to 3 operative instruments. Port 
sizes vary from 5 to 12 mm depending on the 
desired equipment and surgeon preference 
(conventional LM versus RALM [FIGURE 1]). 

A uterine manipulator is a crucial tool 
used when performing LM.27 This instrument 
enables elevation of the uterus to allow for ad-
equate visualization of the targeted myomas, 
traction-countertraction during enucleation, 
and strategic positioning during hysterotomy 
repair. We also use a bedside-mounted elec-
tric uterine positioning system that provides 
static orientation of the uterus by interfacing 
with the uterine manipulator, thereby obviat-
ing the need for a bedside assistant to provide 
that service (FIGURE 2)

To minimize blood loss during the 
course of the myomectomy, we inject a di-
lute concentration of vasopressin (20 U in  
50 mL of saline) via a 7-inch, 22-gauge spinal 
needle into the myometrium surrounding the 
targeted myomas (FIGURE 3). Additional meth-
ods for mitigating blood loss include the use 
of vascular clamps, clips, or ties (both perma-
nent and temporary) on the bilateral uterine 
arteries; intravaginal prostaglandins; intrave-
nous tranexamic acid; gelatin-thrombin ma-
trices; and cell salvage systems.28

Once we observe adequate myometrial 
blanching from the vasopressin adminis-
tration, we make a strategic hysterotomy 

FIGURE 2 Uterine positioning system

ALLY Uterine Positioning System (CooperSurgical, Trumbull, Connecticut) 
mounted to the operating room table.

FIGURE 1 Surgical system

da Vinci Xi Surgical System (Intuitive Surgical, 
Sunnyvale, California); patient side cart.
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incision (preferably transverse) to allow the 
surgeon to more ergonomically close the 
defect. We then identify the pseudocapsule 
so that the surgeon can circumferentially 
enucleate the myoma and dissect it from 
its fibrous attachments to the surrounding 
myometrium.

The energy devices used to perform the 
hysterotomy and enucleation are selected 
largely based on surgeon preference, but var-
ious instruments can be used to accomplish 
these steps, including an ultrasonically acti-
vated scalpel or such electrosurgical instru-
ments as monopolar scissors or hooks. 

A reliable tenaculum is critical to the suc-
cess of any enucleation, whether the approach 
is conventional LM or RALM, in order to provide 
adequate traction on the myoma (FIGURE 4). 
We try to minimize the number of hysterot-
omy incisions not only to reduce further blood 
loss, as the majority of bleeding ensues from 
the surrounding myometrium, but also to 
minimize compromise of myometrial integ-
rity. Additionally, we take care to avoid entry 
into the endometrial cavity.

As we enucleate a myoma, we place 
it in either the anterior or posterior cul de 
sac. Most important, if we enucleate mul-
tiple myomas, we keep careful track of their 
number. We string the myomas together with 
suture until we extract them to ensure this. 

While hysterotomy closure can be per-
formed with either barbed or nonbarbed 
sutures in a single- or a multi-layered 

fashion, we prefer to use a barbed suture.29,30 
Just as enucleation requires appropriate 
instruments, suturing requires proper needle 
drivers (FIGURE 5). We advise judicious use of 
energy to minimize thermal effects and main-
tain the viability of the surrounding myome-
trium. Once we have sutured the myometrium 
closed, we place an adhesion barrier. 

Although discussion of tissue extraction 
is beyond the scope of this Update, any sur-
geon embarking on either conventional LM or 
RALM must have a strategy for safe contained 
tissue extraction given the recent concerns 
over uncontained power morcellation.31,32

FIGURE 3 Minimize blood loss FIGURE 4 Enucleation

FIGURE 5 Conventional laparoscopic  
myomectomy instrumentation

Administration of dilute vasopressin via a 7-inch, 22-gauge spinal 
needle.

Enucleation of a myoma with a tenaculum during robot-
assisted laparoscopic myomectomy.

Left to right: Conventional laparoscopic needle drivers and tenaculum (Karl 
Storz, Tubingen, Germany) along with 2-0 V-Loc 180 barbed suture (Medtronic, 
Minneapolis, Minnesota) and Advincula Arch Uterine Manipulator with RUMI 
tip (CooperSurgical, Trumbull, Connecticut).
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Surgical skill and careful patient 
selection are key to optimal 
outcomes
Patients seeking conservative surgical man-
agement of their uterine fibroids should 
be considered candidates for either a con-
ventional LM or RALM. Both the scientific  

literature and technologic advances make 
these approaches viable options, especially 
when the surgeon’s skill is appropriate and 
the patient’s candidacy is adequately vetted. 
A well thought out surgical strategy from start 
to finish will ensure the chances for successful 
completion and optimized outcomes. 


