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ABSTRACT

Background and Objectives: Robotic surgery has intro-
duced unique challenges to surgical workflow. The asso-
ciation between quality of communication in robotic-as-
sisted laparoscopic surgery and surgical outcomes was
evaluated.

Methods: After each gynecologic robotic surgery, the
team members involved in the surgery completed a survey
regarding the quality of communication. A composite
quality-of-communication score was developed using
principal component analysis. A higher composite quality-
of-communication score signified poor communication.

Objective parameters, such as operative time and esti-
mated blood loss (EBL), were gathered from the patient’s
medical record and correlated with the composite quality-
of-communication scores.

Results: Forty robotic cases from March through May
2013 were included. Thirty-two participants including sur-
geons, circulating nurses, and surgical technicians partic-
ipated in the study. A higher composite quality-of-com-
munication score was associated with greater EBL (P �
.010) and longer operative time (P � .045), after adjust-
ment for body mass index, prior major abdominal surgery,
and uterine weight. Specifically, for every 1-SD increase in

the perceived lack of communication, there was an addi-
tional 51 mL EBL and a 31-min increase in operative time.
The most common reasons reported for poor communi-
cation in the operating room were noise level (28/36,
78%) and console-to-bedside communication problems
(23/36, 64%).

Conclusion: Our study demonstrates a significant asso-
ciation between poor intraoperative team communication
and worse surgical outcomes in robotic gynecologic sur-
gery. Employing strategies to decrease extraneous room
noise, improve console-to-bedside communication and
team training may have a positive impact on communica-
tion and related surgical outcomes.
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INTRODUCTION

The use of robotic-assisted laparoscopic surgery in mini-
mally invasive gynecology has been rapidly increasing
since the da Vinci robotic platform (Intuitive Surgical Inc,
Sunnyvale, CA, USA) was approved for this purpose by
the Food and Drug Administration in 2005. The rate of
robotic hysterectomy is estimated to have increased from
as low as 0.5% in 2005 to as high as 22% in 2010.1

Approximately one half of all minimally invasive hyster-
ectomies are now performed robotically.2 This technology
addresses the ergonomic challenges of traditional laparos-
copy by providing a 3-dimensional view, wristed instru-
ments, and diminished tremor for more precise move-
ments, and potentially offers more patients the benefits of
laparoscopy, including shorter hospital stays, decreased
intraoperative blood loss, faster recovery, and decreased
wound infections.3,4 As robotics represents an increasing
percentage of minimally invasive procedures in gynecol-
ogy, the debate over the relative benefits of robotic vs
conventional laparoscopic surgery is driven by questions
of cost, safety, credentialing, and medicolegal issues.5,6

Robotic surgery presents surgical teams with a radical
departure from the operating room (OR) culture of open
surgery and even conventional laparoscopy. The large
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footprint of the platform and its complexity changes the
demands on the OR team and may adversely affect effi-
ciency. Team members are separated in space and lack
face-to-face communication. Teamwork and communica-
tion have been highlighted as 2 essential components of
OR safety.7 To date, few studies have investigated the
inherent communication challenges in robotic surgery.
The purpose of this study was to evaluate the association
between the quality of communication and surgical out-
comes, specifically operative time, blood loss, and peri-
operative complications.

MATERIALS AND METHODS

We conducted a prospective questionnaire-based pilot
study from March 1 through May 31, 2013, at a university-
affiliated tertiary care medical center. Surgeons, circulat-
ing nurses, and surgical technicians involved in robotic
gynecologic surgery were invited to participate. The an-
esthesia team was excluded because of frequent person-
nel turnover during case assignments, precluding ade-
quate study participation. All participants signed an
informed consent and were assigned a study identification
number by the study administrator to maintain anonymity.
Participating attending surgeons had an average experience
of 7 years in robotic surgery. Circulating nurses and surgical
technicians assigned to those cases were core members of
the robotic surgical team. Minimally invasive surgery fellows
and obstetrics and gynecology residents were also involved
in the study. All robotic gynecologic surgeries for benign
indications during the study period were included.

At the end of each surgery, team members completed a
survey regarding the quality of communication in the OR.
The survey was based on 2 validated questionnaires: the
Safety Attitudes Questionnaire and the psychometric test-
ing of interpersonal communication skills questionnaire.8

We focused on the following aspects: individual commu-
nication skills, teamwork, efficiency, and provider satis-
faction. In addition, participants were asked to identify the
major factors affecting communication during the case:
noise level in the OR, console-to-bedside communication
problems, lack of nurse availability, lack of instrument
availability, lack of participant familiarity with the proce-
dure, other, or none.

Patient data were obtained from the electronic medical re-
cords. Baseline information regarding demographics and pa-
tients’ medical and surgical history were collected. In addi-
tion, operative details and outcomes were gathered,
including estimated blood loss (EBL), operative time, and
perioperative complications. Patient clinical information was

correlated with the survey results. The study was approved
by the Henry Ford Health System Institutional Review Board.

Statistical analysis was performed using SAS 9.3 (SAS In-
stitute, Inc., Cary, NC, USA). Team members’ responses
were stratified by role. The 13 survey questions were
independently correlated with surgical outcomes using
Spearman correlational coefficients. In addition, to assess
the overall perception of the quality of communication,
we subjected the 13 survey questions to a principal com-
ponent analysis, creating a composite quality of commu-
nication (cQOC) score. The cQOC score was constructed
such that higher scores indicated worse communication.
Multivariate linear regression models were used to assess
the relationship of cQOC to surgical outcomes.

In the absence of prior similar studies, a sample size could
not be determined a priori. We estimated that 40 cases
would be needed for the purpose of this study.

RESULTS

A total of 40 robotic surgeries were included. Thirty-two
OR team members participated in the study, and 108
surveys were completed. The response rates stratified by
participant’s role are detailed in Table 1. The average
response rate was 60% (105/174), with a lower rate in
fellows (9/22; 41%) and a higher rate in circulating nurses
(34/43, 79%; P � .025).

Clinical information regarding the patient and the procedure
performed are outlined in Table 2. A total of 24 hysterectomies,
11 robotic myomectomies, 3 sacrocolpopexies with or without
hysterectomy, 1 advanced endometriosis resection, and 1 tra-
chelectomy were included in the study. Fifty percent of the
patients had undergone a laparotomy.

Table 1.
Response Rates Stratified by Professional Category

Medical Staff (n)a Response Rate, n (%) P

Attending (5) 22/41 (54) .025b

Fellow (2) 9/22 (41)

Resident (11) 15/28 (54)

Circulator (11) 34/43 (79)

Scrub (9) 25/40 (63)

Total (32) 105/174 (60)

an, total number of participants per professional category.
bSignificance attributed to the difference in response rate be-
tween fellows and circulators only.
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Spearman correlation between individual quality-of-
communication survey items and surgical outcomes
showed few significant associations. Higher quality-of-
communication scores on the item, Others misunder-
stood me because they misinterpreted my words or ac-
tions, correlated with a longer room-in–to–room-out
time (P � .01). Similarly, higher scores on the item, I
asked others to repeat themselves because I didn’t un-
derstand/hear their message the first time, correlated
with a greater EBL (P � .05).

Analysis of the cQOC score showed an association be-
tween the quality of communication in the OR and both
cut-to-close time and EBL, when controlling for body mass
index, prior abdominal surgery, type of procedure, and uter-
ine weight in separate multivariate linear regression models.
A higher cQOC score was significantly associated with a
greater EBL (P � .010) and a longer operative time (P �
.045). The coefficients presented in Table 3 demonstrate that
for every 1-SD increase in the perceived deficit in quality of
communication, there was an additional 51-mL of EBL and a
31-min increase in operative time.

We compared how the different team members judged the
quality of communication in the OR, and we found that,
for most questions, surgeons rated communication to be
worse than did circulating nurses and surgical technicians.

For example, surgeons agreed with the statement, Steps
took longer than necessary because I or others had to
repeat/clarify what they were saying, at significantly
higher rates than did nurses and surgical technicians
(mean 1.4, SD 0.6 vs. 0.8, SD 0.8; P � .001). Despite a
difference in mean cQOC scores between surgeons vs.
circulating nurses and surgical technicians, both groups’
responses showed that higher cQOC scores were associ-
ated with a longer operative time and a greater EBL.

The most commonly reported factors that negatively af-
fected the quality of communication were the following:
the noise level in the OR (28/36; 78%), console micro-
phone/console-to-bedside communication (23/36; 64%);
and the lack of familiarity of participants with the proce-
dure (22/36; 61%) (Table 4). There was no significant
difference between team members’ report of factors that
negatively affect the quality of communication. There
were a total of 5 perioperative complications: 1 cystotomy,
1 conversion to laparotomy, 1 suspected postoperative
transient ischemic attack, and 2 readmissions for postop-
erative abscesses. However, we did not find any associa-
tions via logistic regression between cQOC and perioper-
ative complications, (P � .999).

DISCUSSION

We present an evaluation of the association between the
quality of communication and surgical outcomes in ro-
botic surgery. Our study demonstrated that poor quality of
communication is associated with a longer operative time
and a higher EBL.

Our survey was based on 2 validated questionnaires includ-
ing both experienced and inexperienced team members.
Our results illustrate the complexity of communication in the
robotic OR and demonstrate for the first time the differences
encountered in the perception of communication between
team members stratified by their role. Robotic surgery has
introduced unique and novel challenges to the workflow of
a surgical team that have never been experienced before.
The surgeon and surgical assistants are physically separated
in space. More specifically, surgeons operate while sitting at
the surgeon’s console, and their field of vision focuses on the
3-dimensional viewer. Several meters away from the sur-
geon’s console, the large robotic patient cart (the platform
that attaches to the patient and holds the operating instru-
ments) often obscures the surgeon’s view of their assistants
at the patient’s bedside.

The physical distance and obstacles create an auditory,
visual, and physical barrier between team members, po-

Table 2.
Baseline Demographics and Clinical Information

Variable Mean (SD)

Age (years) 43.10 (9.86)

Body mass index 31.94 (6.05)

Estimated uterine size (weeks) 12.94 (3.59)

Type of robotic surgery, n (%)

Myomectomy 11 (27.5)

Hysterectomy 24 (60)

Sacrocolpopexy (�hysterectomy) 3 (7.5)

Endometriosis resection 1 (2.5)

Trachelectomy 1 (2.5)

Surgical outcomes (mean � SD)

Estimated blood loss (mL) 142.13 (169.77)

Room-in–to–room-out (minutes) 277.78 (92.89)

Room-in to cut (minutes) 45.31 (9.82)

Cut to close (minutes) 214.34 (94.44)

Uterine weight (gram) 386.53 (344.82)

n � 40. SD, standard deviation.
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tentially hampering efficient communication. Surgical
teams have traditionally heavily relied on a multitude of
nonverbal communication tools, such as body language
and eye contact, to anticipate the next step in the work-
flow of a given surgery.9 It is not until surgeons encounter
auditory, visual, and physical barriers that they realize
how much they have been relying on those cues for
efficient communication.

Cao and Taylor10 reported that the complexity of the robotic
setup causes a communications breakdown in the robotics
OR and potentially deleterious effects on team function,
decision-making, and flow of information. They demon-
strated that group tasks were executed with greater effi-
ciency and accuracy in a simulated robotic cholecystectomy
in which subjects used scripted speech patterns to commu-
nicate with team members. Webster and Cao11 concluded

that facilitated team communication can ease adaptation to
new technologies that disrupt customary workflow.

Our data indicate that decreased quality of communica-
tion is attributable to modifiable factors: a high level of
noise in the OR, problems with console microphone and
console-to-bedside communication, and lack of familiarity
of participants with the procedure. The high level of noise
in the room may result from both the substantial back-
ground noise generated by the vision console and team
members speaking loudly to communicate across signifi-
cant distances. The current built-in da Vinci audio system
available may not address properly the communication
challenges experienced by team members. Engineering
solutions to these communication barriers may decrease
provider mental load and improve surgical outcomes.

Our data suggest a direct relationship between the team
members’ experience and quality of communication.
When nurses and trainees who are inexperienced in ro-
botic procedures participate in these cases, it may nega-
tively affect team functioning. Adoption of systematic ap-
proaches to integrating new team members into the
robotic OR may avoid deleterious consequences caused
by poor team dynamics.

There is an expanding body of literature on evaluating the
effect of these modifiable factors on teamwork, communica-
tion, and provider mental load based on the assumption that
suboptimal working environment may affect surgical out-
come.12 The current study demonstrated that this assumption
has merit. Recognizing the importance of further defining
this relationship, Randell and colleagues13 are undertaking a
large-scale study to understand and improve communication
and teamwork in robotic surgeries.

Finally, our study showed that, not only did both surgeons
and nurses share the same perception regarding team-

Table 3.
Correlation Between Quality of Communication and Surgical Outcomes

Dependent Variable

Cut-to-Close Time Room-in–to–Room-out Room in
to Cut

EBL

Predictor variable �a (P) � (P) � (P) � (P)

Quality of communicationb 31.03 (.045) 24.10 (.109) 0.16 (.940) 51.00 (.010)

aNonstandardized coefficients of correlation.
bControlled for body mass index, prior major abdominal surgery, and uterine weight.

Bold denotes significant results.

Table 4.
Factors affecting communication

Factor No Yesa

n (%) n (%)

Change of staff 29 (74) 7 (26)

Noise level 8 (22) 28 (78)

Instrument availability 20 (56) 16 (44)

Participants’ lack of familiarity with
procedure

14 (39) 22 (61)

Microphone 13 (36) 23 (64)

Nurse availability 25 (69) 11 (31)

Physician fatigue 35 (97) 1 (3)

None 23 (64) 13 (36)

aAt least 1 participant reported the issue as occurring in each
case.
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work, but surgeons were more critical of team perfor-
mance. Prior studies evaluating attitudes regarding patient
safety in the OR have shown that nurses tend to be more
critical than physicians and that physicians have a ten-
dency to have limited insight regarding their team mem-
bers’ perception of performance, safety, and team-
work.14–16 The finding in our study that surgeons are more
critical or concerned than nurses regarding team integra-
tion may reflect a loss of sense of control experienced by
the robotic surgeon, located distant from the patient and
the rest of the team.

The current study has several notable limitations. It was 1
institution’s experience and had a small sample size, thus
limiting the generalizability of the data. Whereas response
rate differed by type of participant and may represent
response bias, there were no significant differences in the
perception of communication, stratified by role. The study
is survey-based and represents correlational data only.
Although we cannot determine a cause-and-effect rela-
tionship, this study does establish a clear relationship
between the complexity of surgery and poor communica-
tion in robotic gynecologic surgery and provides a ratio-
nale for further comprehensive study. More objective
methods of assessing communication effectiveness, such
as videotaped analysis, can be employed in addition to
subjective assessment in future studies.

CONCLUSION

Our study demonstrated that the diminished quality of
communication reported by OR team members is associ-
ated with more adverse metrics of patient outcomes. Am-
bient noise, audio clarity, and team members’ inexperi-
ence, all contributed to lower communication scores.

Overcoming the communication and teamwork obstacles in-
troduced by robotic surgery may increase patient safety. Future
studies are needed to assess interventions for improvement in
communication and teamwork in the robotics OR.

References:

1. Smorgick N, As-Sanie S. The benefits and challenges of
robotic-assisted hysterectomy. Curr Opin Obstet Gynecol. 2014;
26:290–294.

2. Tsui C, Klein R, Garabrant M. Minimally invasive surgery:
national trends in adoption and future directions for hospital
strategy. Surg Endosc. 2013;27:2253–2257.

3. Nieboer TE, Johnson N, Lethaby A, et al. Surgical approach
to hysterectomy for benign gynaecological disease. Cochrane
Database Syst Rev. 2009:CD003677.

4. Soto E, Lo Y, Friedman K, et al. Total laparoscopic hyster-
ectomy versus da Vinci robotic hysterectomy: is using the robot
beneficial? J Gynecol Oncol. 2011;22:253–259.

5. Lenihan JP Jr. Navigating credentialing, privileging, and
learning curves in robotics with an evidence and experienced-
based approach. Clin Obstet Gynecol. 2011;54:382–390.

6. Lee YL, Kilic GS, Phelps JY. Medicolegal review of liability
risks for gynecologists stemming from lack of training in robot-
assisted surgery. J Minim Invasive Gynecol. 2011;18:512–515.

7. Manser T. Teamwork and patient safety in dynamic domains
of healthcare: a review of the literature. Acta Anaesthesiol Scand.
2009;53:143–151.

8. Sexton JB, Helmreich RL, Neilands TB, et al. The Safety
Attitudes Questionnaire: psychometric properties, bench-
marking data, and emerging research. BMC Health Serv Res.
2006;6:44.

9. Lai F, Entin E. Robotic surgery and the operating room. Proc
Hum Fact Ergon Soc Annu Meet. 2005;49:1070–1073.

10. Cao CGL, Taylor H. Effects of new technology on the oper-
ating room team. In: Khalid HM, Helander MG, Yeo AW, eds.
Work with Computing Systems. Kuala Lumpur, Malaysia: Damai
Sciences; 2004;309–312.

11. Webster JL, Cao CG. Lowering communication barriers in
operating room technology. Hum Factors. 2006;48:747–758.

12. Tiferes J, Hussein AA, Bisantz A, et al. The loud surgeon
behind the console: understanding team activities during robot-
assisted surgery. J Surg Educ. 2016;73:504–512.

13. Randell R, Greenhalgh J, Hindmarsh J, et al. Integration of
robotic surgery into routine practice and impacts on communi-
cation, collaboration, and decision making: a realist process
evaluation protocol. Implement Sci. 2014;9:52.

14. Sexton JB, Thomas EJ, Helmreich RL. Error, stress, and team-
work in medicine and aviation: cross sectional surveys. BMJ.
2000;320:745–749.

15. Mills P, Neily J, Dunn E. Teamwork and communication in
surgical teams: implications for patient safety. J Am Coll Surg.
2008;206:107–112.

16. Wauben LS, Dekker-van Doorn CM, van Wijngaarden JD et
al. Discrepant perceptions of communication, teamwork and
situation awareness among surgical team members. Int J Qual
Health Care. 2011;23:159–166.

5July–September 2016 Volume 20 Issue 3 e2016.00026 JSLS www.SLS.org


