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Abstract The da Vinci� robotic surgical system has been

used more often in recent years for tubal anastomosis (TA)

and has been reported to have an increased operative time.

A one-stitch technique has been used for the reanastomosis

step in laparoscopic TA. To date, publications on roboti-

cally-assisted TA (RATA) describe an anastomotic step

with multiple (usually four) sutures placed. This retro-

spective case series reports tubal patency data on patients

who underwent RATA with the one-stitch technique; tubal

patency was the outcome measure. Eighteen women (ages

27–39) underwent RATA with the one-stitch anastomotic

technique in tertiary care medical centers between Febru-

ary 2009 and May 2012. Tubal patency was demonstrated

in 16/17 patients (94.1 %), as evidenced by postoperative

hysterosalpingogram (HSG) and/or subsequent pregnan-

cies. We report the first case series which shows that

RATA with a single stitch for the reanastomotic step is

effective in achieving tubal patency as evidenced by

postoperative HSG and/or pregnancies.

Keywords Tubal ligation reversal � Tubal

reanastamosis � Robotic-assisted � da Vinci robot �
One-stitch

Introduction

Women who have a history of tubal ligation and desire a

return to fertility have the options of tubal anastomosis

(TA) or in vitro fertilization (IVF). TA has been found to

be cost-effective for all women of reproductive age

including those over 40 years of age [1]. For appropriate

candidates who have proceeded with TA, the surgical

approach to this procedure has evolved from an open lap-

arotomy to laparoscopic TA and, most recently, roboti-

cally-assisted TA (RATA). The potential advantages of

RATA over open laparotomy include the avoidance of a

larger incision, shorter hospitalization time, and speedier

postoperative recovery for patients, with comparable

patency and pregnancy rates [2]. Moreover, the potential

advantages of RATA over laparoscopic TA include shorter

operative time, less technical difficulty due to enhanced

ergonomics, and the minimization or elimination of sur-

geon fatigue when performing reversal on the second fal-

lopian tube.

Several studies have examined the efficacy of RATA

[2–7]. These studies have described the anastomosis step as

using multiple (usually four) interrupted sutures to reap-

proximate the mucosal and muscular layers of the proximal

and distal fallopian tube segments [2]. A one-stitch tech-

nique for the anastomosis step has been used effectively in

laparoscopic TA [8, 9]. Unlike the aforementioned reports,

this study goes further by combining the robotic approach

along with the one-stitch technique for tubal anastomosis.

Tubal patency, as evidenced by hysterosalpingogram
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(HSG) and/or subsequent pregnancy, was the primary

outcome measure of interest, with operative time a sec-

ondary measure.

Materials and methods

Eighteen parous women with a history of tubal ligation

who had opted for tubal anastomosis over IVF underwent

da Vinci� robotically-assisted TA between February 2009

and May 2012. IRB approval was obtained from the Austin

Multi-Institutional Review Board. The study outcome

measure was tubal patency as demonstrated by hystero-

salpingogram (HSG) and/or subsequent pregnancy.

The positioning of the patient and the robot were similar

to methods described by Dharia Patel et al. [2]. Briefly,

after general anesthesia was induced, the patient was

placed in modified dorsal lithotomy position in steep

Trendelenberg, with a HumiTM� Harris–Kronner uterine

manipulator–injector (CooperSurgical, Trumbull, CT,

USA) for uterine mobilization and chromotubation. Peri-

toneal access was achieved with a 12-mm umbilical trocar.

Two lateral 8-mm da Vinci ports (Intuitive Surgical, Sun-

nyvale, CA, USA) were placed in the midaxillary line at

the level of the umbilical port, separted by at least 8 cm

between port sites. After diagnostic laparoscopy assessed

the feasibility of anastomosis, a 10-mm (8-mm for more

recent cases) accessory port was placed between the

umbilical port and left-sided da Vinci port for irrigation

and aspiration as well as for the introduction and removal

of suture material. The robot was then positioned and the

robotic arms were docked to the ports.

The one-stitch technique of Dubuisson and Swolin, with

the modifications described by Bissonnette, was used [8,

9]. Dilute vasopressin (1:60, Pitressin; Fujisawa, Ontario,

Canada) was injected into the mesosalpinges in order to

facilitate hydrodissection and to maximize hemostasis. The

stumps of the occluded proximal fallopian segments were

sectioned sharply with EndoWrist� Monopolar Curved

Scissors until the lumen was visualized and indigo carmine

injection revealed proximal patency. The occluded ends of

the distal fallopian tubes were sectioned sharply with En-

doWrist Monopolar Curved Scissors and exposure of the

distal segments to indigo carmine that had been injected

through the proximal segments facilitated the identification

of the distal lumen by visualizing the uptake of indigo

carmine into the distal lumen. Suture materials were then

advanced into the surgical field through the accessory port.

In order to align the proximal and distal fallopian tube

segments prior to the reanastomotic step, 5–0 polyglactin

910 suture (Vicryl; Ethicon, San Angelo, TX, USA) was

used in an anterior-to-posterior fashion at the distal aspect

of the mesosalpinx and then in a posterior-to-anterior

fashion at the proximal aspect of the mesosalpinx. The

robotic instruments used as needle drivers for the meso-

salpingeal stitch were two EndoWrist� Black Diamond

Micro Forceps.

On both the proximal and distal segments’ lumina, the

one-stitch anastomotic step was performed by using a dou-

ble-needle, 30 cm, 5–0 polyglactin 910 suture into the lumen

at the 12 o’clock position from the mucosa, into the mus-

cularis, and out through the serosa (Figs. 1, 2). The robotic

instruments used as needle drivers for the anastomotic step

were two EndoWrist Black Diamond Micro Forceps.

Fig. 1 Placement of 12 o’clock suture into the right fallopian tube’s

proximal lumen

Fig. 2 Pulling the needle through the serosal surface of the right

fallopian tube after 12 o’clock suture placement

Fig. 3 Right fallopian tube after anastomosis
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Chromotubation was performed after anastomosis and oxi-

dized regenerated cellulose (Interceed, Ethicon Women’s

Health and Urology) was placed over and wrapped around

each fallopian tube’s anastomosis (Figs. 3, 4, 5, 6). All

patients were discharged to home on the same day.

If a patient had not achieved pregnancy within

4–6 months after RATA, postoperative HSG was per-

formed in order to assess tubal patency. For patients who

had HSG performed, HSG reports were obtained and the

films were reviewed as well.

Results

Eighteen patients underwent RATA (surgery performed by

S.K.K.); one patient was lost to follow-up. The mean age of

the 18 women was 33.7 years with a range of 27–39. Blood

loss was, on average, less than 25 ml per surgical case.

There were no intraoperative or postoperative complica-

tions with the surgical cases. The mean operative time for

the 16 bilateral RATAs and one unilateral RATA with the

one-stitch technique in this series was 146 min (range

89–203) as compared to 201 min (range 140–263) for 16

bilateral TAs and two unilateral TAs as reported by Dharia

Patel [2].

In 16 of 17 patients (94.1 %), tubal patency was con-

firmed in at least one fallopian tube by postoperative HSG

and/or subsequent pregnancy. Nine of the patients had

postoperative HSG. Eight of these had bilateral TAs, of

which five had bilateral tubal patency, two had unilateral

patency, and one had bilateral blockage shown at HSG. One

patient underwent unilateral TA and the HSG demonstrated

unilateral tubal patency. The pregnancy rate, defined as a

positive quantitative beta human chorionic gonadotropin

level, was 10/17 (58.8 %). Seven patients had intrauterine

pregnancies with fetal cardiac motion (41.2 %), one patient

had an ectopic pregnancy (5.9 %), and two patients had

spontaneous pregnancy losses (11.8 %), one of which was a

blighted ovum and the other a chemical pregnancy. Of the

ten women who achieved pregnancy, 8/10 (80.0 %) had

sonographic evidence of intrauterine pregnancy (one of

which was a blighted ovum), 1/10 (10 %) had an ectopic

pregnancy, and 1/10 (10 %) had a chemical pregnancy. The

average time from surgery to documented conception was

6 months (range 2–22).

Conclusion

RATA has been shown to be a feasible and cost-effective

surgical enhancement; however, it has been shown to entail

increased operative times when compared to the open

approach [2, 6]. RATA with the one-stitch technique for

the reanastomotic step appears to have similar patency

rates as RATAs that are performed with multiple sutures

placed for the reanastomotic step [2]. Since the tubal

anastomotic step in RATA typically is performed with

multiple interrupted sutures (usually four), the one-stitch

anastomotic step may decrease operative times while

achieving comparable patency and pregnancy rates [2]; in

addition, the lower number of sutures placed may theo-

retically decrease the chances of restenosis of the fallopian

tube [10]. Further studies with head-to-head comparison

would be needed to compare the operative times between

the multi-stitch and single-stitch methods.

Fig. 4 Chromotubation of indigo carmine through the left fallopian

tube’s proximal segment prior to anastomosis

Fig. 5 Approximation of left fallopian tube’s proximal and distal

segments after 12 o’clock suture placement into each of the

aforementioned segments

Fig. 6 Left fallopian tube after anastomosis
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