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Abstract
Since the onset of the COVID-19 pandemic the use of telehealth has burgeoned. Numerous surgical specialties have already 
adopted the use of virtual postoperative visits, but there is data lacking in both robotics and gynecology. In this single-insti-
tution prospective cohort study we sought to evaluate the patient satisfaction, feasibility and safety of postoperative telehealth 
visits following robotic gynecologic surgery. Thirty-three patients undergoing robotic gynecologic procedures participated 
in a postoperative telehealth visit approximately 2 weeks following surgery, of which 27 completed a survey which assessed 
participant satisfaction with the telehealth visit, overall health-related quality of life following surgery, exposure to telehealth 
visits, and social determinants of health. The mean satisfaction score was just below ‘excellent’. Only 2 participants (6.3%) 
required an in-person visit. Postoperative telehealth visit satisfaction score was significantly associated only with BMI 
(Pearson r = 0.45, p = 0.018). These data suggest that telehealth visits following robotic gynecologic procedures appear to 
be safe and feasible, and are associated with a high level of patient satisfaction.
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Introduction

The COVID-19 pandemic has reshaped U.S. healthcare 
delivery. Due to social distancing regulations, healthcare 
providers have adopted widespread use of telehealth vis-
its [1]. Surgical specialties have already demonstrated suc-
cessful implementation of telehealth visits into the spectrum 
of their care [2, 3]. These data highlight the feasibility and 
patient satisfaction with virtual visits during a pandemic.

Within the specialty of Obstetrics and Gynecology, tel-
ehealth visits have been implemented in a variety of patient 
encounters including well-woman visits, surgical consulta-
tion, preconception counseling, family planning, prenatal 
care, and abortion care [4–7]. Despite these data, no studies 
have evaluated telehealth in the postoperative setting. Data 
borrowed from other surgical specialties demonstrate that 
telehealth visits following surgery can be safely offered [8, 
9], are associated with a high degree of safety, similar rates 
of missed appointments as in-person visits, and high levels 
of patient satisfaction [10, 11].

A scarcity of data exists demonstrating the safety of post-
operative telehealth visits for a gynecologic patient popula-
tion. Theoretical concerns may include an increased inci-
dence of postoperative complications, or at least a delay in 
diagnosis and intervention. Providers may also be concerned 
that patients will not be satisfied with their surgical care 
without in-person visits following surgery. These issues have 
not been demonstrated by other surgical specialties already 
implementing postoperative telehealth visits, and we should 
not further delay this overdue application of telehealth in our 
clinical practice. The aim of this study is to demonstrate the 
patient satisfaction, safety, and feasibility of postoperative 

 *	 Jordan S. Klebanoff 
	 KlebanoffJ@mlhs.org

1	 Department of Obstetrics and Gynecology, Main Line 
Health System, 100 East Lancaster Avenue, Suite 301, 
Wynnewood, PA 19096, USA

2	 Department of Surgery, The George Washington University 
Hospital, Washington, DC 20037, USA

3	 Department of Obstetrics and Gynecology, The George 
Washington University Hospital, Washington, DC 20037, 
USA

4	 The Center for Endometriosis and Advanced Pelvic Surgery, 
McLean, VA 22101, USA

http://orcid.org/0000-0003-1800-0343
http://crossmark.crossref.org/dialog/?doi=10.1007/s11701-021-01354-w&domain=pdf


1194	 Journal of Robotic Surgery (2022) 16:1193–1198

1 3

telehealth visits following minimally invasive gynecologic 
surgery.

Methods

We performed a prospective cohort study at a single aca-
demic-affiliated community hospital between January 2021 
and July 2021. Study approval was obtained by the local 
institutional review board (IRB# E-20-5088). Eligible study 
participants included patients over the age of 18 scheduled 
to undergo a robotic gynecologic procedure by 2 minimally 
invasive gynecologic surgeons. Eligible procedures included 
hysterectomy, myomectomy, excision of endometriosis, 
diagnostic laparoscopy, or adnexal surgery. Only patients 
that spoke English as a primary language could enroll in 
the study. Patient characteristics were obtained through the 
electronic health record. Patients were excluded if they were 
deemed incapable of making medical decisions, were sched-
uled to undergo an abdominal or hysteroscopic procedure, or 
spoke a primary language other than English.

Study procedure

Patients were initially screened and consented at their preop-
erative visit for study participation which routinely occurred 
1 to 2 weeks prior to the planned surgical procedure. Partici-
pants who agreed to enroll in the study were then scheduled 
for a postoperative telehealth visit approximately 2 weeks 
following their surgical procedure. During the study period, 
telehealth visits were conducted using an online video con-
ferencing software, Zoom (Zoom Video Communications, 
Inc., San Jose, CA) with both audio and visual capabilities. 
Patient consent was obtained before any telehealth visit.

Study participants agreed to complete a single survey 
within 48 h following their postoperative telehealth visit. 
Each study participant was required to provide a personal 
email address to both facilitate the telehealth visit and dis-
tribute the post-visit survey. Participants were told at enroll-
ment that the estimated duration to complete this survey 
would take less than 5 min. The survey was 4 pages long and 
each page contained 1, 5, or 10 items, for a total of 21 items. 
There was no completeness check and participants were able 
to change their answers if they chose. Adaptive questioning 
was not used. Participants were unable to submit the survey 
more than once. Only completed surveys were analyzed. 
This survey was developed using Qualtrics (Qualtrics XM, 
Provo, UT) and response data was collected and stored on 
this platform. The post-visit survey was developed to deter-
mine participant satisfaction with the telehealth visit, overall 
health-related quality of life following surgery, exposure to 
telehealth visits, and social determinants of health. A previ-
ously validated survey assessing patient satisfaction with 

telehealth visits was adapted to fit this specific postopera-
tive patient population [12] (Supplemental Figs. 1 & 2). To 
determine health-related quality of life following surgery, 
a previously validated survey, EQ-5D-3L, was used [13]. 
The survey questions used to identify social determinants 
of health and experience with telehealth visits were devel-
oped specifically for this study by the author group. Survey 
questions were not randomized. If study participants failed 
to complete the postoperative survey within 48 h of the tel-
ehealth visit they were sent 3 autogenerated reminders via 
the Qualtrics platform. If despite these reminders, the survey 
remained unanswered, the participants were considered lost 
to follow-up. No incentives were offered for completing the 
postoperative survey.

Statistical analysis

Assuming a mean satisfaction score of 30 with a SD of 5, 
we needed to enroll 30 participants in this study for a range 
for the 95% CI < 4. Assuming a 10% loss to follow-up, we 
aimed to enroll 33 patients. Associations between categori-
cal and continuous variables were analyzed using analysis 
of variance (e.g. travel time × satisfaction scale score). 
Associations between 2 continuous variables were analyzed 
with Pearson r (e.g. age × satisfaction). Since most patients 
had low estimated blood loss (EBL), EBL was coded 
as < 100 mL or ≥100 mL. Each of the binary health-related 
quality of life items was coded as 0/1 to represent no/yes, 
and their scores were summed to create a single Functioning 
score. We recoded the 10 satisfaction items so that excel-
lent = 1, good = 2, fair = 3, and examined their inter-correla-
tions with Pearson r, and the Cronbach’s alpha, which is an 
index of internal consistency reliability. When α > 0.80, this 
indicates that the items may form a unidimensional scale. In 
that case, we computed the mean of item scores to represent 
the satisfaction scale score. This scale score has better reli-
ability than any of the individual satisfaction items, and thus 
is preferable if the items are highly correlated. SAS (version 
9.4, Cary, NC) was used for data analysis with p < 0.05 being 
considered significant.

Results

There were 33 participants enrolled in this study, 27 of 
which had available satisfaction scores for an 82% response 
rate (Fig. 1). Of the 6 participants that did not complete 
the post-visit survey, 1 patient did not have the opportu-
nity for a postoperative telehealth visit due to complications 
related to the surgery, and the other 5 were lost to follow-up. 
Demographic data for the sample can be found in Table 1. 
Mean age was 42 ± 10 years, mean Body Mass Index (BMI) 
was 33 ± 9 kg/m2, and the mean health-related quality of 
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life score was 77 ± 19. The mean satisfaction score for the 
postoperative telehealth visit was 1.2 ± 0.3, where a score of 
1 represented ‘excellent’, 2 represented ‘good’, and 3 repre-
sented ‘fair’. The majority of study participants had commer-
cial insurance (67%), were of non-Hispanic ethnicity (96%), 
used a personal vehicle to get to their doctor’s appointments 
(93%), used their mobile phone for the virtual postoperative 
visit (52%), and traveled between 30 and 60 min to get to the 
surgeon’s office (44%) (Table 1). Of the study participants 
included in the final analysis, 63% had at least 1 prior experi-
ence with telehealth. The breakdown of surgical procedures 
performed on the study participants included in the final 
analysis were as follows: 19 robotic hysterectomies (70%), 
4 robotic myomectomies (15%), 3 robotic excisions of endo-
metriosis (11%), and 1 robotic adnexal surgery (4%). There 
were no conversions from the planned surgical approach to 
an abdominal surgery. Most (85%) of the study participants 
were discharged home on the same day of their surgery, with 
only 1 patient staying beyond postoperative day 1.

Surgical data for the entire study sample can be found 
in Table 2. Of the 33 participants who underwent surgery 
in this study (including the 6 patients excluded from the 
final satisfaction analysis), 2 patients (6.1%) received blood 

transfusions within 30 days of their surgery. One patient was 
transfused on postoperative day 1 secondary to continued 
uterine bleeding following a robotic myomectomy, and the 
second patient was transfused on postoperative day 16 fol-
lowing an uncomplicated robotic hysterectomy. The second 
patient was ultimately diagnosed with unknown preoperative 
portal hypertension secondary to undiagnosed Wilson’s dis-
ease. There were 2 postoperative readmissions, 1 of which 
was for the patient who received a blood transfusion on post-
operative day 16 and the second of which was on postopera-
tive day 6 for a study participant with uncontrolled pain. 
There were no reoperations within the study sample and no 
intraoperative complications.

Of the 32 postoperative telehealth visits that were initi-
ated (including the 5 participants that were lost to follow-
up), none were disconnected secondary to technical difficul-
ties. All were performed using both video and audio, and 
only 2 participants (6.3%) required in-person visits following 

Fig. 1   Consort diagram of flow

Table 1   Characteristics of the sample

Patient variable Mean ± SD or N(%)

Age 42 ± 10
Race
 Caucasian 15 (56%)
 African-American 11 (41%)
 Other 1 (4%)

Ethnicity
 Hispanic 1 (4%)
 Non-Hispanic 26 (96%)

BMI 33 ± 9
Insurance
 Commercial 18 (67%)
 Federal 9 (33%)

Previous experience with video conferencing? No 10 (37%)
Yes 17 63%)

Travel time to surgeon’s office
 < 15 min 5 (19%)
 15–20 min 6 (22%)
 30–60 min 12 (44%)
 > 60 min 4 (15%)

Mode of transportation to surgeon’s office
 Personal vehicle 25 (93%)
 Ride share/Taxi 2 (7%)

Device used for virtual visit
 Computer 13 (48%)
 Phone 14 (52%)

Postoperative health-related quality of life score 77 ± 19
Functioning problems
 None 5 (19%)
 1 area 14 (52%)
 2 or more areas 8 (30%)



1196	 Journal of Robotic Surgery (2022) 16:1193–1198

1 3

their virtual visit, both for vaginal spotting following robotic 
hysterectomy. One participant (3.1%) was diagnosed with a 
superficial cellulitis during the virtual visit and was treated 
with oral antibiotics. None of the planned virtual postopera-
tive visits had to be canceled or rescheduled for in-person 
visits between the date of surgery and the postoperative tel-
ehealth visit.

Postoperative telehealth visit satisfaction score was sig-
nificantly associated with BMI (Pearson r = 0.45, p = 0.018), 
but not with age (r = 0.21, p = 0.29), health-related quality 
of life score (r =  − 0.31, p = 0.11), race (p = 0.79), insurance 
type (p = 0.54), surgical procedure performed (p = 0.39), 
previous telehealth experience (p = 0.89), travel time to the 
surgeon’s office (p = 0.75), device used for the telehealth 
visit (p = 0.78), length of stay following surgery (p = 0.60), 
estimated blood loss (p = 0.86), or postoperative level of 
functioning (p = 0.83).

Discussion

Our prospective data demonstrate that postoperative tel-
ehealth visits following robotic gynecologic surgery are 
associated with a high level of satisfaction among patients, 
similar to findings from other specialties [10, 11]. The find-
ings also support the initial hypothesis that postoperative tel-
ehealth visits are safe and feasible following major gyneco-
logic surgery. In our study, of the 27 patients completing 
the post-visit survey, the average satisfaction score was just 

below ‘excellent.’ Patient satisfaction with their telehealth 
visit in this study was not influenced by previous telehealth 
experience, surgical procedure performed, overall wellbeing 
following surgery, travel time for office appointments, or 
postoperative level of functioning. We did find that BMI was 
significantly associated with patient satisfaction. Patients 
with a higher BMI were more satisfied with their postop-
erative telehealth visit. We do not have a rational explanation 
for this finding but do believe it is noteworthy and deserves 
further investigation.

Unfortunately, the COVID pandemic still effects how 
physicians practice and patients follow-up for care. Cer-
tainly, many of the adaptations implemented to accommo-
date social distancing during the pandemic will be long-
lasting, telehealth visits being one of them. Patients in an 
immediate postoperative state are a vulnerable patient pop-
ulation and every effort should be made to optimize their 
recovery. We believe that, at least, initial postoperative visits 
can be performed virtually without compromising the qual-
ity of care delivered in the appropriate clinical context while 
maintaining a high level of patient satisfaction.

Telehealth visits have been successfully implemented in 
obstetric patient populations, but to our knowledge there is 
no data demonstrating the safety of conducting a telehealth 
visit following major gynecologic surgery [6, 7]. Previous 
data shows that for patients undergoing pregnancy termina-
tion, virtual postprocedural visits are safe and feasible [6, 7]. 
Theoretical concerns over postoperative virtual visits may 
include a delay in diagnosis and intervention of postopera-
tive complications, or possibly an increase in the incidence 
of postoperative complications. We were able to demonstrate 
that for the 33 surgical patients who agreed to participate 
in this study, it was safe to perform an initial postoperative 
telehealth visit except in one instance. In this instance due to 
a prolonged hospitalization and need for blood transfusion, 
the surgeon felt it was most appropriate to see this patient in 
person for the initial postoperative visit.

For the 27 patients included in the final analysis, there 
were no reported issues with connectivity for the telehealth 
visits. While our study was only adequately powered to 
assess patient satisfaction associated with postoperative vir-
tual visits, we believe that our data support the feasibility 
of this type of patient encounter. Our study also found that 
the majority of participants traveled greater than 30 min to 
reach their surgeon’s office and 7% of these participants did 
not have a personal vehicle to reach their surgeon’s office. 
Telehealth visits provide an opportunity to circumvent, in 
part, the barriers to care our patients face in keeping sched-
uled appointments.

Strengths of this study primarily come from its novelty; 
to our knowledge it is the first of its kind. We included 
a variety of major gynecologic surgeries for a variety of 
benign indications which broadens the generalizability 

Table 2   Surgical data for the sample

Estimated blood loss (EBL)
These data included all 33 participants in this study that underwent a 
surgical procedure

Surgical procedure
 Robotic hysterectomy 20 (60.6%)
 Robotic myomectomy 6 (18.2%)
 Robotic endometriosis excision 5 (15.2%)
 Robotic adnexal surgery 1 (3%)
 Diagnostic laparoscopy 1 (3%)

Same day discharge 27 (82%)
EBL
 < 100 mL 24 (73%)
  ≥100 mL 9 (27%)

Conversion of surgical approach 0 (0%)
Postoperative complications
 Blood transfusion (within 30 days of surgery) 2 (6.1%)
 Readmission 2 (6.1%)
 Reoperation 0
 Superficial Cellulitis 1 (3.0%)
 Vaginal bleeding 2 (6.1%)
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of our findings. We also had a high response rate for a 
survey study and are publishing on a topic that is still rel-
evant as we continue to deliver care during the COVID-19 
pandemic.

This study is not without its limitations. Primarily, this 
study was not adequately powered to assess the safety of 
postoperative virtual visits, and our small sample size must 
be taken into consideration when applying these findings 
clinically. This study also only enrolled patients from 
2 minimally invasive gynecologic surgeons at a single 
institution, with all or the majority of participants having 
commercial insurance, their own means for transporta-
tion and a personal phone or computer. This highlights the 
relatively homogenous nature of the study population and 
thus limits generalizability. Furthermore, as this popula-
tion lacked resource diversity, our study does not address 
the potential inequities regarding access to telehealth, and 
the impact of this approach would potentially be quite 
different in a diverse population with limited resources. 
All participants in this study underwent robotic surgery 
and thus we cannot know if our findings apply to patients 
undergoing abdominal or vaginal procedures. The study 
design, particularly the lack of randomization used for this 
investigation, is subject to selection bias with respect to 
patient satisfaction since all subjects agreed to participate 
in a telemedicine encounter. One of the study question-
naires assessing patient satisfaction with telemedicine vis-
its was also adapted to fit the postoperative patient popu-
lation and has not been previously validated. However, 
to our knowledge no such survey exists. Finally, for 1 of 
the 33 surgical patients in this study, the surgeon decided 
that it was more appropriate to conduct an in-person visit 
secondary to unforeseen postoperative complications, pri-
marily a blood transfusion for continued uterine bleeding. 
This occurrence may impact our ability to comment on 
the safety of postoperative virtual visits, nonetheless, we 
believe that these visits should only be carried out based 
on mutual decision-making between patient and physician, 
and only when clinically appropriate.

Telehealth visits following minimally invasive gyneco-
logic procedures appear to be safe and feasible, and are 
associated with a high level of patient satisfaction. We 
were able to demonstrate that patients were highly satis-
fied with their experience, similar to studies conducted in 
other surgical specialties [2, 3]. Furthermore, we did not 
find that postoperative telehealth visits led to a delay in the 
diagnosis of postoperative complications or an increased 
demand for in-person visits. Certainly, further study with 
a larger sample size and randomized design is warranted 
to expand upon our findings.
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