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ABSTRACT

Background and Objectives: To evaluate the operative
outcomes between robotic, laparoscopic, and abdominal
myomectomies performed by a private gynecologic on-
cology practice in a suburban community hospital.

Methods: The medical records of 322 consecutive ro-
botic, laparoscopic, and abdominal myomectomies per-
formed from January 2007 through December 2009 were
reviewed. The outcomes were collected from a retrospec-
tive review of patient medical records.

Results: Records for 14/322 (4.3%) patients were incom-
plete. Complete data were available for 308 patients, in-
cluding 169 (54.9%) abdominal, 73 (23.7%) laparoscopic,
and 66 (21.4%) robotic-assisted laparoscopic myomecto-
mies. Patients were similar in age, body mass index, par-
ity, and previous abdominopelvic surgery. Median oper-
ative time for robotic surgery (140 min) was significantly
longer (P�.005) compared to laparoscopic (70 min) and
abdominal (72 min) myomectomies. Robotic and laparo-
scopic myomectomies had significantly less estimated
blood loss and hospital stay compared to abdominal myo-
mectomies. There was no significant difference in com-
plications or in the median size of the largest myoma
removed between the different modalities. However, the
median aggregate weight of myomas removed abdomi-
nally (200g; range, 1.4 to 2682) was significantly larger
than that seen laparoscopically (115g; range, 1 to 602) and
robotically (129g; range 9.4 to 935). Postoperative trans-
fusion was significantly less frequent in robotic myomec-

tomies compared to laparoscopic and abdominal myo-
mectomies.

Conclusion: While robotic-assisted laparoscopic myomec-
tomies had longer operative times, laparoscopic and robotic-
assisted laparoscopic myomectomies demonstrated shorter
hospital stays, less blood loss, and fewer transfusions than
abdominal myomectomies. Robotic myomectomy offers a
minimally invasive alternative for management of symptom-
atic myoma in a community hospital setting.

Key Words: Myomectomy, Robotic surgery, Laparo-
scopic, Laparoscopy, Fibroids.

INTRODUCTION

Fibroids are the most common benign tumor of the uterus
and are present in up to 80% of women. Although only
25% of women are affected by symptoms like pelvic pain,
pressure, heavy menses, recurrent pregnancy loss, and
infertility, it remains the leading indication for hysterectomy
and a common women’s health concern.1,2 Treatment alter-
natives include medical management with oral contracep-
tives, nonsteroidal anti-inflammatory medications, or GnRH
agonists. Additionally, evolving technology continues to ex-
pand the conservative options available for women desiring
uterine preservation to include uterine artery embolization,
MRI-guided high frequency ultrasound, and radio frequency
ablation. Myomectomy, however, remains the gold-standard
for women affected by symptoms of a fibroid uterus who
desire uterine preservation.3

Myomectomy has traditionally been managed by laparot-
omy and has demonstrated effective clinical outcomes for
symptoms as well as fertility.4,5 Comparison of outcomes
for laparoscopic and robotic-assisted laparoscopic myomec-
tomy (RALM) has demonstrated comparable clinical out-
comes for blood loss, hospital stay, and complications de-
spite longer robotic operative times.6,7 The feasibility of the
adoption of robotic-assisted surgery by the community gy-
necologist has been discussed by Payne et al.8 The authors
concluded that the length of stay and decrease in blood loss
seen with robotic-assisted surgery “hold true not only for
academic centers but also in community settings involving
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the general gynecologist.” However, the data regarding myo-
mectomies have primarily been reported from university
teaching hospitals and regional medical centers. Considering
the limited adoption of these techniques in the community
hospital setting, this study sought to evaluate operative out-
comes of abdominal, laparoscopic, and RALM performed in
a community hospital.

METHODS

All myomectomies performed consecutively in a single
gynecology practice from January 2007 through Decem-
ber 2009 were identified. All procedures were performed
by 1 of 2 gynecologic oncologists in a single community
hospital. Both surgeons were experienced advanced lapa-
roscopists. The same providers performed the preoperative
evaluation and counseling for each patient to determine the
indication and route of surgery. The hospital electronic med-
ical record was used to review and collect data from each
patient’s chart including scanned outpatient encounters and
imaging reports presented as part of the preoperative admis-
sion documentation. All patients with documented removal
of at least 1 myoma were included. Patients were excluded if
no record was available or no documentation of myoma
removal was evident in the record.

Demographic data, including age, race, body mass index
(BMI), and parity were collected. Additionally, baseline
clinical data including indication for surgery, symptom-
atology, number of myoma, size of largest myoma, Amer-
ican Society of Anesthesiologists (ASA) physical status
classification, and history of prior abdominal or pelvic
surgery was recorded. Perioperative outcomes, which in-
cluded operative time, length of hospital stay, estimated
blood loss, packed red blood cell (PRBC) transfusion, and
intraoperative and postoperative complications, as well as
aggregate myoma weight, were collected for comparison
among operative groups.

Surgical indications were categorized into symptoms of
bleeding, pain or pressure, fertility, and other. The largest
myoma was documented as the greatest diameter of the
single largest myoma reported on preoperative imaging
by ultrasound or magnetic resonance imaging (MRI). The
myoma weight was determined as the aggregate weight of
tissue reported from the pathology report. Operative time
and estimated blood loss was extracted from the anesthe-
sia record. Length of hospital stay was documented as
date of discharge less date of admission, whereas 0 d
indicates same day surgery. The primary outcomes were
identified as length of hospital stay, estimated blood loss,
and operative time. Finally, intraoperative or postopera-

tive complications, transfusions, and myoma characteris-
tics were secondarily compared among groups.

Symmetrically distributed numerical variables were sum-
marized with means and standard deviations while other
variables were summarized with medians and ranges. Ap-
propriate parametric tests were utilized where data demon-
strated normal distribution, and nonparametric tests were
used for alternative parameters. For numerical variables,
univariable comparisons were conducted with either anal-
ysis of variance or Kruskal-Wallis analysis of ranks (for
non-normal data). �2 and Fisher exact test were used for
categorical data. Statistical analysis was performed using
SPSS for Windows Inc. version 16 (Nov 2007). Differences
were considered significant at P�.05. This protocol was
granted exempt status by the Holy Cross Hospital Institu-
tional Review Board.

RESULTS

A total of 322 records were analyzed with 14/322 (4.3%)
records excluded for incomplete or absent data. Complete
data were available for 308/322 (95.7%) patients including
169 (54.9%) abdominal, 73 (23.7%) laparoscopic, and 66
(21.4%) robotic-assisted myomectomies. Patients in each
category were similar in age, BMI, parity, and previous
abdominopelvic surgery (Table 1). Patients who reported
their race as black, however, more often underwent ab-
dominal myomectomy (Table 2). Additionally, evaluation
of baseline clinical characteristics revealed no statistically
significant difference in patients with prior myomectomy,
ASA classification, or presenting symptoms of pain, pres-
sure, and bleeding (Tables 1 and 2). Patients with a
fertility indication more frequently had an abdominal
myomectomy (Table 2).

Operative time for robotic surgery (140 min; range, 55 to
328) was longer compared to laparoscopic (70 min; range,
17 to 218) and abdominal myomectomy (17 min; range, 13 to
185; P�.005). Laparoscopic and robotic myomectomy had
significantly (P�.005) less estimated blood loss as well as
shorter hospital stay compared to abdominal myomectomy
(Table 3). Among secondary outcomes, there was no sig-
nificant difference between all modalities of surgery for post-
operative complication or between laparoscopic and robotic
surgery for conversion to laparotomy. However, postopera-
tive transfusion was significantly (P�.005) less frequent in
robotic myomectomy compared to laparoscopic and ab-
dominal myomectomy (Table 3).

The characteristics of myomas between the operative
groups were compared. There was no significant differ-
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ence in the median size of the largest myoma removed
robotically (6.1 cm; range, 1.8 to 18.4), laparoscopically
(6.4 cm; range, 1 to 14), or abdominally (6.1 cm; range, 2.2
to 15; P�.13), although most myomas �10 cm were re-
moved abdominally (Figure 1). The median aggregate
weight of myoma removed abdominally (200g; range, 1.4
to 2682), however, was significantly (P�.005) larger than
that of myomas removed laparoscopically (115g; range, 1
to 602) and robotically (129g; range, 9.4 to 935).

DISCUSSION

Myomectomy is performed commonly for women with
symptomatic fibroid uterus desiring uterine preservation and
future fertility. Laparoscopic myomectomy was first reported
in 1979.9 This technique has been performed safely and has
consistently demonstrated advantages, such as decreased
blood loss, shorter hospital stay, less postoperative disability,
and comparable complications compared to abdominal
myomectomy.10–17 Clinical outcomes for fertility and obstet-
rical outcomes are also comparable to abdominal myomec-
tomy.18 Comparison of outcomes for laparoscopic and robotic-
assisted laparoscopic myomectomy has demonstrated
comparable clinical outcomes for blood loss, hospital stay, and
complications despite longer robotic operative times in univer-
sity hospitals and medical centers.6,7 The American College of
Obstetricians and Gynecologist and the American Association
of Gynecologic Laparoscopist have confirmed the advantages
of laparoscopy over laparotomy. Despite advances in laparo-
scopic technique, as well as the advantages of laparoscopic
myomectomy reported over 30 y, most gynecologic procedures
are still performed through abdominal incisions.8,19

The technical skill required for excision of myoma and lack
of surgeon experience are considered significant limiting
factors to the wide acceptance of this technique.18,20 Tech-
nical advantages of robotic-assisted laparoscopic surgery
may help overcome these challenges and perhaps improve
the adoption of the laparoscopic technique.8,11 These advan-
tages include 3-dimensional visualization, instrument articu-
lation, improved dexterity, and the elimination of tremor and
counterintuitive movements.21,22 Specifically, these advan-
tages offer the community-based gynecologist greater facility
with which to suture and surgically dissect laparoscopically.
Specifically, this study demonstrated primary surgical out-
comes of operative time, decreased hospital stay, and de-
creased estimated blood loss with robotic-assisted laparo-
scopic myomectomy that were consistent with published
reports in university-based teaching hospitals and regional
medical centers. These findings, coupled with the demon-
strated advantages of robotic-assisted laparoscopic surgery,
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may improve the adaptation of this technique by general
gynecologists desiring to offer a more minimally invasive
approach to their patients in a community-based practice.

Robotic-assisted laparoscopy has been proposed as a way to
overcome many of the technical challenges to traditional
laparoscopy through improved imaging as well as enhanced
dexterity of surgical instruments.8,11 While these characteris-
tics have been demonstrated in university-based teaching
hospitals and medical centers, this is the first comparison of
abdominal, laparoscopic and RALM in a community hospi-
tal.10 This study demonstrated reduced blood loss and
shorter hospital stay consistent with previously published
reports. Additionally, the differences in operative times and
comparable rates of complications in our community hospi-
tal were similar to those of university-based teaching hospi-
tals and medical centers with experienced surgeons.

Strengths of this study include the large, continuous case
series with a high rate of complete patient data sets in a
single community hospital with access to all routes of sur-
gery. Limitations of this study include all those inherent to
the retrospective design. A statistical difference was demon-
strated in clinical outcomes although the descriptive nature
of the study results may reflect some differences from the
preselection process and individual patient characteristics. P
values were reported, nonetheless, as a direct comparison to
studies reported from medical centers and university-based
hospitals.

Concerns over increased costs, operating times, and number
of laparoscopic ports associated with robotic surgery con-
tinue to be addressed. New evidence suggests comparable
costs and operating times for robotic-assisted laparoscopy

Table 2.
Comparison of Preoperative Symptoms/Indications

Type of Myomectomy n Pain/Pressure
[n (%); p�0.072]

Bleeding
[n (%); p�0.64]

Fertility
[n (%); p�0.0005]

Other
[n (%); p�0.003]

Abdominal 169 55 (33%) 66 (39%) 92 (54%) 5 (3%)

Laparoscopic 73 35 (48%) 24 (33%) 19 (26%) 10 (14%)

Robotic 66 23 (35%) 23 (35%) 23 (35%) 7 (11%)

Table 3.
Comparison of Perioperative Outcomes

Type of
Myomectomy

n Procedure Time
[(min) Median
(range)
p�0.0005]

Hospital Stay
[(days) Median
(range)
p�0.0005]

EBL [(mL)
Median (range)
p�0.0005]

Post-op
Complications
[n (%) p�0.58]

Transfusion
[n (%) p�0.0005]

Conversions to
Laparotomy
[n (%) p�0.5]

Abdominal 169 72 (13–185) 2 (0–12) 200 (10–2500) 17 (10%) 43 (26%) N/A

Laparoscopic 73 70 (17–218) 0 (0–6) 100 (10–1800) 5 (7%) 9 (12%) 6 (8%)

Robotic 66 140 (55–328) 1 (0–17) 100 (10–1000) 8 (12%) 4 (6%) 3 (5%)

Largest Myoma 
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Figure 1. Largest myoma on preoperative imaging, which was
removed by abdominal, laparoscopic, or robotically assisted lapa-
roscopic myomectomy.
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compared with conventional laparoscopy, especially when
performed by experienced robotic surgeons.6,23–25

CONCLUSION

Laparoscopic and robotic-assisted myomectomies per-
formed in this community hospital demonstrated clinical
outcomes consistent with those published from university-
based teaching hospitals and medical centers in the hands of
experienced laparoscopist. Further prospective randomized
studies evaluating whether the same outcomes are observed
with general gynecologists trained in robotic surgery are
warranted. This is especially true in the community hospital
setting. Regardless, robotic-assisted laparoscopic myomec-
tomy offers a minimally invasive alternative for management
of symptomatic myoma and may expand the adoption of the
laparoscopic technique in the community hospital setting.
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