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Abstract
■ Study Objectives: Primary objective was to study operative time and cost of robotic
assisted laparoscopic tubal anastomosis beyond the learning curve. Secondary
objective was to assess pregnancy and tubal patency rates.
■ Study Design: Retrospective Cohort Study
■ Setting: University-affiliated hospitals
■ Patients: 109 patients who underwent robotic assisted laparoscopic tubal
anastomosis from April 2013 to December 2018, performed by a single surgeon at
a university-affiliated hospital.
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Abstract continued
■ Methods: 109 patients were identified who underwent robotic assisted laparoscopic
tubal anastomosis. Retrospective analysis of patient demographics, operative time,
pregnancy outcome and cost data was performed. Phone survey was conducted to
elicit pregnancy rate.
■ Results:
■ Mean operative time decreased with experience.
■ Cost was acceptable at our institution and compared favorably against historical
metrics of other approaches
■ Pregnancy rate and tubal patency were consistent with that previously reported.
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Introduction
■ Tubal sterilization is the most common form of contraception [1]
■ Patient experience regret for various reasons [2]
■ Options for future child bearing include assisted reproductive technologies (ART) and
tubal anastomosis surgery. Per ASRM, risk and benefits should be discussed with patient
[3].
■ Tubal anastomosis surgery is cost effective in well selected candidates [4,5].
■ Success is similar between approaches, however, robotic assisted tubal anastomosis
has previously been associated with longer operative times and increased costs. [6-9]
■ Metrics of robotic tubal anastomosis were evaluated when implementation was in early
stages. We aimed to evaluate robot-assisted tubal anastomosis after the learning curve
with regard to operative time, cost, and effectiveness
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Materials and Methods
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Materials and Methods
■ Patients who underwent surgery by one surgeon from April 2013 – December 2018
■ Patients were identified using HCPCS codes 58679 and 58750. Charts reviewed and
patients called. 59 patients were reached for survey.
■ Two cases excluded due to concomitant myomectomy. One excluded due to incomplete
chart
■ Anastomosis performed with regard to adequacy of remaining fallopian tube.
■ Cost data were available for all cases after 12/2016, a total of 69 cases
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Surgical Procedure
■ Patient positioned, examined, and manipulator placed
■ Abdomen accessed at umbilicus, two ports placed in lower quadrants and an accessory port
in LLQ, robot was docked.
■ Mesosalpinx was transected to free ligated ends of tubes. Ligated end of tubes cut with cold
scissors to expose tubal lumen. Patency was the confirmed with chromotubation.
■ Mesosalpinx reapproximated with 6-0 Vicryl with interrupted sutures
■ Anastomosis was performed with three interrupted sutures of 7-0 PDS at the 2, 6, and 10
o’clock positions.
■ Superficial muscularis and serosa were reapproximated with 7-0 PDS
■ Patency confirmed once again
■ Procedure repeated contralaterally
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Statistics
■ Level of statistical significance set to .05
■ Categorical data per patient are summarized by frequency or percentage whereas
quantitative data are summarized as means and standard deviations
■ Chi sqared tests used for categorical data
■ ANOVA used for quantitative data
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Results
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Results - Demographics
■ Ages ranged from 27-46 years, median 36.
■ BMI ranged from 18-47, average 29.
■ Previous tubal surgery: 63 excisional procedures (Parkland or Pomeroy), 13% cautery, 24 %
mechanical obstructive procedures.
■ 60% had previous abdominal surgery, Primarily cesarean section and cholecystectomy
■ 60% of patients underwent bilateral repair
■ Ethnicities: Caucasian (58%), Hispanic (21%), African American (18%), Asian/Pacific Island
(3%)
■ Cases per year (11-28)
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Results – Operative Times

■ Downward trend in operative times is demonstrated in Figure 1. The trend was found to be
highly significant (P < 0.001).
■

Of note, age, BMI, type of tubal ligation, and previous abdominal surgery did not differ
significantly between groups.
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Results - Cost
■ The average cost at our institution was $7,153.46 ± $1,484.41
– Sum of direct fixed, direct variable, indirect fixed, indirect variable costs
■ The average direct cost of the procedure was $4,798.25
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Results – Pregnancy and Tubal Patency
Rates
■ Pregnancy information obtained on 59 patients
■ Mean time to follow up was 37 months.
■ 35 of 59 conceived (59%).
■ When stratified by age, 75% under 37 years of age became pregnant, whereas 44% and
45% of patients became pregnant in the age groups 37-39 years and >40 years
respectively
■ Tubal Patency information was available on 52 patients, 42 showed tubal patency (81%)
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Discussion
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Discussion: Initial reports
■ First robotic assisted tubal anastomosis was reported in 1999 and lasted 5 hours
and 20 minutes on the Zeus robot [10].
■ First report using the da Vinci robot was in 2000 on eight patients. Mean operating
time was 3 hours 40 min [11]
■ Safety and effectiveness shown
■ Later, studies compared surgical approaches
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Discussion: operative times
■ In 2003, Goldberg and Falcone showed robotic anastomosis to 1.5 hours longer
than laparoscopy (284 min vs. 190 min, P=0.0005) [9]
■ In 2007, Rodgers et al showed longer operative times for robotic anastomosis
compared with laparotomy (229 v 181 min ) [8]
■ These all compared surgeons preferred approach with their initial experience with
robotic anastomosis
■ Our time plateaued at 60-70 minutes in the last two years of the study
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Discussion: Operative time
■ We suspect this improvement in operative time is multifactorial
– Hospital had completed over 400 robotic cases at the start of this study
– Author had completed greater than 50 robotic reversals and over 200 gynecologic
cases
– Collective experience provided framework for best practice robotics program
■ Best practice robotics program includes:
– Robotic governance structure
– Standardized robotic credentialing policies
– Minimal annual case volumes
– Mechanism to review robotic efficiency benchmarks
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Discussion: Cost
■ Rodgers et al reported anastomosis via laparotomy was less expensive by $1446.
■

Cost was not reported [8]
– Cost defined operating room costs, anesthesia and physician fees
– Average 229 minutes (283 anesthesia) vs 181 minutes (205 anesthesia) with
laparotomy
– Experienced with laparotomy and initial experience with robotics
■ Patel et al. found robotic anastomosis cost effective in terms of live birth, $13,773.55
for robotic, $11,742.97 for laparotomy [7]
■ Hirshfeld-Cytron calculated base cost of laparoscopic approach in 2012, finding direct
cost to be $8,006.67, compared to $4,798.25 in our study [12]
■ Cost compared favorably when plugged into algorithms previously published comparing
IVF and tubal anastomosis[4,5]
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Discussion
■ Our results demonstrate the with increased experience, operative efficiency improves
■ With an optimized robotics program, robotic tubal anastomosis becomes cost effective when
compared with historical metrics for other approaches
■ Pregnancy rates and tubal patency appear consistent with those reported in the literature [6]
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Discussion – Strengths & Limitations
■ Retrospective study design, time to follow up, high drop out rate may introduce bias.
■ Follow up information was only available on 59 of 106 patients.
– Patients travel for surgery, limited access to records
■ Single surgeon in optimized robotics program may lack generalizability
■ Real time cost data collection increases accuracy of cost analysis
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Conclusion
■ In hands of skilled robotic surgeon with program optimization, robotic assisted tubal
anastomosis can be performed relatively quickly.
■ Operative times decrease with increased experience
■ Robot-assisted tubal anastomosis is cost effective approach in our institution.
■ We should not rely on decade old data when evaluating surgical approaches such as robotic
assisted tubal anastomosis
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Thank you!!
■ I would like to thank Dr. Ghomi and Dr. Rodgers for their contributions to this
research
■ I would like to thank Lindsey Willey, Kelly Anderson, and Dave Brown for their help
with data acquisition
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