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Abstract

Studies comparing robotic-assisted laparoscopic surgery (RALS) and conventional laparoscopic surgery (CLS) suggest that the two
approaches have similar outcomes. However, RALS leads to higher cost and longer operative time. We sought to investigate patient
perceptions of RALS for benign gynecologic pathology. We selected a subset of patients who had surgery through the division of
Minimally Invasive Gynecologic Surgery at Brigham and Women’s Hospital in 2010 and administered a mixed-mode survey. The
questionnaire was completed by 99 of 251 potential respondents (39%). Nine patients (10%) had RALS and 90 patients (90%) had CLS.
Demographics and type of surgery did not differ between the two groups. The types of procedures performed included surgery for
endometriosis (10%), hysterectomy (59%), myomectomy (7%), and oophorectomy (21%). Patients who had RALS were more likely to
have had more than one type of prior surgery (44% versus 12%; P=0.036) and to have learned about RALS through a recommendation
from their doctor (78% versus 28%; P=0.004). Both the RALS and CLS groups were likely to recommend their respective surgical
approach (mean [SEM] Likert scale score, 3.78 [0.43] versus 3.72 [0.15]; P=0.895). Both the RALS and CLS groups tended to prefer CLS
if RALS led to higher cost (mean [SEM] Likert scale score, 3.13 [0.52] versus 3.37 [0.14]; P=0.656), or longer duration of surgery (mean
[SEM] Likert scale score, 3.13 [0.35] versus 3.51 [0.13]; P=0.895). RALS and CLS have comparable outcomes in benign gynecology.
Patients at our institution do not have a bias toward either approach, though they tend to prefer the approach that will lead to lower cost
and shorter operative time.
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Introduction

Robotic-assisted laparoscopic surgery (RALS) has been widely adopted in the surgical fields. In 2009, approximately 205,000
surgeries were performed robotically worldwide [1]. RALS has been commonly utilized in gynecologic surgery for the performance
of hysterectomy, myomectomy, sacrocolpopexy, and endometriosis resection [2]. In the first quarter of 2010, RALS was used
to perform nearly 10% of hysterectomies in the United States, and in hospitals that owned a da Vinci Robotic platform, RALS
was used to perform 25% of hysterectomies [3]. Studies indicate that robot-assisted laparoscopy has the potential to shorten the
laparoscopic learning curve for novice surgeons, allowing the accomplishment of advanced laparoscopic tasks, such as suturing
and knot tying, at rates comparable to more experienced surgeons [4]. As a result, proponents suggest that RALS is an enabling
technology, allowing patients to have a minimally invasive surgical (MIS) approach in cases that would otherwise be completed by
laparotomy [5]. However, when compared to conventional laparoscopic surgery (CLS), no study has conclusively shown a benefit
in patient outcomes, and some studies have associated the use of RALS with higher cost and longer operative time [3,6,7].

One factor potentially influencing the dissemination of RALS is that the marketing strategy for robotic surgery has been
predominantly web-based, making it highly accessible to patients [8]. No study to date has evaluated whether direct-to-consumer
marketing influences women pursuing minimally invasive surgery for benign gynecologic disease.
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The aim of this study was to evaluate the factors women consider in the decision to pursue minimally invasive surgery for benign
gynecologic pathology. In particular, we aimed to focus on participant perceptions about minimally invasive surgery, prior
knowledge of robotic-assisted laparoscopy, and importance placed on time under anesthesia and cost [9].

Methods

After obtaining institutional review board consent from our institution, we developed an anonymous 19-question mixed-mode
survey designed to explore factors women consider when deciding to pursue minimally invasive gynecologic surgery. The survey
included questions about demographic characteristics, medical history, patients’ background knowledge, perceived benefits of
robotic-assisted laparoscopic surgery, and preferences with regards to surgical approach when considering cost and duration under
anesthesia. Questions were asked using a multiple-choice format as well as a Likert-type ranking format.

We identified patients who had surgery through the Minimally Invasive Gynecologic Surgery (MIGS) Division at Brigham and
Women’s Hospital (BWH) in the year 2010. We identified 15 patients who had robot-assisted laparoscopic surgery and 940 patients
that had conventional laparoscopic procedures. In the absence of baseline data information on which to base a power calculation,
a convenience sample was utilized. All patients who had robot-assisted laparoscopic surgery were invited to participate. Given
the large number of patients who had conventional laparoscopic procedures compared to robotic procedures, a random sample
of patients who underwent CLS was selected for participation. The CLS group was stratified by surgeon, race, age, and procedure
and then assigned a number one through four using a random number generator. All patients who had CLS that were assigned the
number one were selected to participate.

The initial surveys were sent on March 13,2012, May 24, 2012, and June 22, 2012. We mailed selected participants an introductory
letter, the questionnaire, a link to an on-line version of the questionnaire, and a self-addressed postmarked envelope to facilitate
the return of the questionnaire. A second mailing was sent out two weeks after the initial mailing. Patients could either complete
the questionnaire on-line or on paper. The questionnaires were anonymous and no personal identifiers were collected. Informed
consent was implied by completion and submission of the survey [10].

For data analysis, we used the Fischer exact test for categorical variable, Students T test for continuous variables, and Wilcoxon rank
sums tests for non-normally distrubuted continuous variables. All p values were 2-sided, and those less than .05 were considered to
indicate statistical significance. All analyses were performed with SAS version 9.2 (SAS Institute, Inc., Cary, NC) [11].

Results

The questionnaire was completed by 99 of 251 potential respondents, for a study sample response rate of 39.4%. Nine respondents
(10.0%) had robot-assisted laparoscopic surgery, and 90 (90.0%) had conventional laparoscopic surgery. Age, race, income,
education, and parity did not vary between those who had robotic assisted surgery and those who had conventional laparoscopy
(Table 1). Women who had RALS were more likely than women who had CLS to report a prior laparoscopic surgery (88.9%
versus 37.8%; P=0.004) and more than one type of prior abdominal surgery (44.4% versus 12.2%; P=0.036). The types of surgeries
performed by surgeons from the BWH MIGS division included surgical treatment of endometriosis (10.1%), hysterectomy (59.6%),
myomectomy (7.0%), oophorectomy (21.2%) and other procedures (14.1%), and did not vary significantly between the two groups
(Table 1). Other surgeries included five urogynecological suspension procedures; two mesh excisional procedures, two lysis of
adhesions procedures, one tubal procedure, and one resection of a pelvic mass.

When asked about prior knowledge of RALS, patients who had RALS were not more likely than patients who had CLS to report
they learned of the approach through an advertisement (22.2% versus 33.3%; P=1.000), but were more likely to report that they had
learned about RALS through a recommendation from their doctor (77.8% versus 27.8%; P=0.004). Patients who had RALS were
not more likely than women who had CLS to report that they selected their doctor because he or she performed robotic assisted
surgery (22.2% versus 16.7%; P=0.66).

When women were asked about which minimally invasive approach they perceived to be the safest, 16.3% selected robotic surgery,
15.3% selected conventional laparoscopy, 17.3% selected equal safety between robotic-surgery and conventional laparoscopy, and
51.0% selected that they were unsure of which was the safest approach. There was no significant difference in response to the
perceived safest approach between women who RALS and women who underwent CLS (P=0.06).

When women who had robotic-assisted laparoscopic surgery were asked what they perceived to be the greatest advantage of that
approach, 33.3% selected shorter recovery time, 33.3%, selected avoidance of laparotomy, 16.7% selected use of technology, and
16.7% selected that they did not perceive any benefit.

Seventy-five percent of women who had RALS and 86.9% of women who had CLS reported that they would opt to have RALS
despite higher cost if it was associated with fewer complications (P=0.315). Similarly, 85.7% of women who had RALS and 81.9%
of women who had CLS reported that they would opt to have RALS despite longer operating room time (ORT) if it was associated
with fewer complications (Table 2).
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RALS CLS p-value*
N=9 N=90
Age’
Mean (SD) 46.33 (6.81) 48 .65(9.93) 0.373
Race/Ethnicity"
Caucasian 7 (77.7%) 72 (81.0%) 0.625
Hispanic 1(11.1%) 2 (2.3%)
Black 1(11.1%) 9 (10.0%)
Asian 0 (0%) 3(3.4%)
Other 0 (0%) 3(3.4%)
Education’
High school 1(11.1%) 11 (12.5%) 0.646
College 6 (66.7%) 48 (54.6%)
Graduate School 2 (22.2%) 29 (33.0%)
Parity®
Median (Range) 1(0-4) 2 (0-6) 0.915
Income’
< $50K 2(22.2%) 11 (13.6%) 0.850
$51K-$100K 2 (22.2%) 28 (34.6%)
$101K-$150K 3(33.3%) 21 (25.9%)
>$151 2 (22.2%) 21 (25.9%)
Prior abdominal surgery*
No prior surgery 1(11.1%) 34 (37.8%) 0.153
Prior CLS 8(88.9%) 34 (37.8%) 0.004
Prior RALS 0 (0%) 2 (2.2%) 1.000
Prior open surgery 4 (44.4%) 30 (33.3%) 0.489
More than one type of surgery 4 (44.4%) 11 (12.2%) 0.036
Procedure*
Oophorectomy 4 (44.4%) 17 (18.9%) 0.092
Endometriosis 1(11.1%) 9 (10.0%) 1.000
Hysterectomy 6 (58.9%) 53 (66.7%) 0.736
Myomectomy 1(11.1%) 6 (6.7%) 0.498
Cancer 0 (0%) 0 (0%) NA
Other 2 (22.2%) 12 (13.3%) 0.611
Selected doctor based on ability to perform RALS
Yes 2(22.2%) 15 (16.7%) 0.655
No 7 (77.8%) 73 (83.0%)
Prior knowledge of RALS*
Advertisement 2 (22.2%) 30 (30.0%) 0.611
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RALS CLS p-value*
N=9 N=90
Word of mouth 2 (22.2%) 20 (22.2%) 1.000
Recommendation from a doctor 7 (77.8%) 25 (27.8%) 0.005
No prior knowledge of RALS 1(11.1%) 24(26.7%) 0.442

*p-values from Fisher’s exact tests for categorical variables, t-tests for continuous variables, and Wilcoxon rank sums tests for discrete variables
‘Some patients had missing data. The total missing for each variable is age (n=1), race/ethnicity (n=1), education (n=2), parity (n=1), income
(n=9), selected doctor based on ability to perform RALS (n=2)

#Categories are not mutually exclusive

Table 1: Patient demographic and surgical characteristics by robot-assisted laparoscopic surgery (RALS) versus conventional laparoscopic surgery
(CLS)

RALS CLS p-value*

Patient perceptions
N=9 N=90

Prefer RALS over CLS despite higher cost if fewer complications'

Yes 6 (75.0%) 73 (86.9%) 0.315

No 2 (25.0%) 11 (13.1%)

Prefer RALS over CLS despite longer ORT if fewer complications’

Yes 6 (85.7%) 68 (81.9%) 1.000

No 1(14.3%) 15 (18.1%)

ORT = operating room time

fSome patients had missing data. The total missing for each variable is prefer RALS over CLS despite higher cost if fewer complications

(n=7), Prefer RALS over CLS despite longer ORT if fewer complications (n=9)

Table 2: Patient perceptions about minimally invasive surgical approaches by robot-assisted laparoscopic surgery (RALS) versus

conventional laparoscopic surgery (CLS)
Both the RALS and CLS groups were likely to recommend their respective surgical approach to a family member (mean [SEM]
Likert-scale score, 3.50 [0.59] versus 3.44 [0.11]; P=0.51). Similarly, both women who had RALS and women who had CLS tended
to prefer the use of conventional laparoscopy over RALS in the case that the use of RALS lead to higher cost (mean [SEM] Likert
scale score, 3.15 [0.52] versus 3.45 [0.13]; P=0.48), or longer duration of surgery/general anesthesia (mean [SEM] Likert scale
score, 3.15 [0.52] versus 3.45 [0.13]; P=0.28) (Figure 1).
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Figure 1: Patient preferences by surgical approach. Questions were scored on a 5-point Likert scale. For each question, mean values were
calculated to generate a single response score. For the question regarding likelihood of recommending respective approach, the score ranged
from 1, which indicated very unlikely, to 5, which indicated very likely. For the questions regarding preference for approach if RALS leads to
higher cost or longer ORT, the score ranged form 1, which indicated strong preference for RALS, to 5, which indicated a strong preference for
TLS. Error bar indicate SEM
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Discussion

The present study evaluated patients’ perceptions about both RALS and CLS. Patients tended to be well educated and from a
middle-income demographic group. Participants from both the CLS and RALS groups tended to prefer CLS if RALS were to
lead to higher cost or longer operative time. However, patients also reported that they were willing to accept higher cost and
longer operative time if RALS leads to fewer complications. Most women reported they were uncertain about which was the safest
approach between RALS and CLS.

One prior study in patients undergoing colorectal surgery suggests an influence of marketing on patients selecting a robotic
approach [12]. In the present study, only 32% of participants reported having heard of RALS through an advertisement and only
17% reported selecting their doctor based on their ability to perform RALS. Women who had RALS were not more likely to have
heard of RALS through an advertisement. They were most likely to have learned about RALS through the recommendation of
their doctor and were not more likely to select their doctor due to their ability to perform RALS. Notably, patients who had RALS
were more likely to report more that one type of abdominal surgery, thus potentially increasing the complexity of their surgery and
influencing their doctor’s recommendation to use RALS as the approach to their surgery.

It is unclear if the limited marketing influence in our patient population is exclusively due to patient guided factors or is resultant
from the Pharmaceutical and Medical Device Manufacturer Code of Conduct that is strictly implemented in the state of
Massachusetts. This code of conduct restricts sales and marketing activities and limits interactions between physicians and the
manufacturers of pharmaceutical and medical devices [13]. It is possible that in states with less restrictive policies, more influence
from marketing would be present.

The authors recognize several limitations of this research study. The sample size is small, thus compromising the statistical power
to see a difference between women who had RALS and those who had CLS. A larger study with a more balanced representation of
women who have had RALS and CLS may be able to provide a more complete description on factors that patients find important
when pursuing MIGS for benign gynecologic pathology. Second, our study population was predominantly well educated and from
a middle-class background. A more diverse patient population is necessary to enhance the generalizability of these results. Third,
the Brigham and Women’s Hospital (BWH) MIGS division practices predominantly CLS and thus, it is possible patients preferring
RALS were less likely to present as patients to the BWH MIGS practice, thus biasing our findings. Finally, it was not possible to
test the survey tool for validity and reliability prior to implementation due to restrictions in time and funding. The major strength
of our study is that despite the small sample size, we were able to demonstrate the opinion of women who had two different MIGS
approaches. Both groups of women responded that they were likely to recommend their respective approach, and though their
responses indicated that though cost and operative time played a role in which approach they favored, they placed importance on
minimizing complications above cost and operative time.

The results of the study raise several questions that should be addressed in the future. It is likely that diverse populations will have
varying perspectives about minimally invasive surgery and the factors they prioritize when making a decision about a surgical
approach. Another question to address is patient preferences with regards to MIGS approaches based on their particular surgeon’s
expertise. Our study indicates that patients prioritize reduction of complications and their willingness to undergo a surgical
approach that is less costly would likely change if the outcomes are not equivalent to the surgeons preferred approach.

As the use of RALS continues to increase worldwide, there is a growing need for timely and rigorous evidence to determine which
patients can benefit from RALS. In addition, more information is needed about factors that influence patients when pursuing a
MIGS approach.

Conclusion

Women undergoing MIGS at our institution do not seem to have a bias towards either RALS or CLS. Both groups are likely to
recommend their respective approach. Women who underwent RALS report that they did so at the recommendation of their
doctor and are not more likely to select their doctor because they perform RALS, or to report that they have heard of RALS through
an advertisement. These findings highlight the role of surgeon preference for determining the surgical approach. Both groups
prioritize decreased complications over cost and time in the operating room. However, if outcomes are equivalent, patients tend
to prefer the approach that minimizes cost and operative time. Understanding the factors that women value when pursuing MIGS
for benign gynecologic pathology is essential to provided comprehensive counseling about their surgical options. Future research
is needed to elucidate the benefits of RALS and the factors that influence patients when pursuing a MIGS approach to treatment
of benign gynecological disease.
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