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Abstract
The suspension of use of sub-urethral mesh in the UK in 2018 has seen the resurgence of colposuspension in female SUI 
surgery. Open and laparoscopic colposuspension techniques are well recognised. We present data from 28 robotic-assisted 
laparoscopic colposuspension (RALCp) procedures, reporting on technique, safety and efficacy. Approval was obtained 
from the hospital New and Novel Procedures Committee. All patients had urodynamic assessment prior to surgery. Data 
was prospectively gathered and 24-h pad usage and Urinary Incontinence Short Form Questionnaire (ICIQ-UI-SF) scores 
were used to assess symptom severity and quality of life. PGII scores were used to assess patient satisfaction after the pro-
cedure. Paired T test analysis was conducted. Since May 2019, robotic colposuspension has been performed in 28 patients. 
The mean age and BMI were 49 and 27 (kg/m2), respectively, with a mean follow-up period of 12 months. 67.9% of patients 
had pure urodynamic SUI and 32.1% of patients had previous anti-SUI surgery. Average operating time was 127 min, blood 
loss 20 ml and length of stay 2 days. There was a significant 73% improvement in mean 24-h pad usage (p = 0.001) and an 
improvement in mean ICIQ-UI-SF scores from 18.1 to 9.4 (p = 0.0001). Day 1 mean pain score was 5/10. This is the largest 
series of its kind. Robotic colposuspension is safe and feasible with significant improvements seen in quality of life scores 
and number of pads used per day. It presents a minimally invasive treatment option in female SUI, however needs larger 
volume evaluation and longer follow-up for further evaluation.
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Introduction

Urinary incontinence is common, debilitating and often 
underreported. Its prevalence in adult women is reported 
in the range of 10–40%, and can be severe in up to 17% [1]. 
Stress urinary incontinence (SUI) relates to the symptom of 
involuntary loss of urine secondary to raised intra-abdominal 
pressure (coughing, sneezing, straining), whilst urodynamic 
SUI is the involuntary loss of urine during the filling phase 
of cystometry with raised intraabdominal pressure and in the 
absence of a detrusor contraction [2].

Following its introduction in 1996 [3], the tension-free 
vaginal tape succeeded Burch colposuspension by 2001 

as the most frequently performed procedure for SUI in the 
UK [4]. At the time it was felt to be simple, cost-effective, 
consist of a short learning curve and minimally invasive. 
Studies at the time demonstrated equivalent functional out-
comes to Burch colposuspension, with a decreased risk of 
prolapse at 2–5 years follow-up, traded off by an increased 
risk of intra-operative bladder injury [4, 5]. The popular-
ity of mid-urethral synthetic tapes was sustained with UK 
Hospital Episodes Statistics (HES) data analysis between 
2000 and 2012, suggesting they had become standard of 
care. However, there was a noted increase in tape-related 
complications and an increase in procedures to remove syn-
thetic tapes [6].

Over the last decade, the controversy surrounding the 
long-term complications of mesh surgery had resulted in 
significant medical and legal implications for both health 
boards and the manufacturers of mesh. In 2018, NHS Eng-
land halted the use of vaginal mesh surgery on the NHS, 
and in 2019 the FDA banned the use of MESH in pelvic 
organ prolapse surgery [7]. The suspension of sub-urethral 
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mesh has seen the resurgence of urethral bulking, autologous 
rectus fascial sling and the Burch colposuspension in female 
SUI surgery as the remaining first-line alternatives ahead of 
the artificial urinary sphincter.

Surgical management is considered standard of care for 
women who have failed conservative management. Histori-
cally, open retropubic colposuspension had been considered 
an effective management of SUI [8], and the traditional 
Burch colposuspension procedure involved elevating the 
anterior and paravaginal tissue towards the pectineal liga-
ment on the pelvic sidewall using two to four sutures on 
each side. 5-year data from long-term follow-up studies 
have reported cure rates of 63–81% using this technique and 
equivalence to TVT [9]. A more recent systematic review 
had shown a slightly higher cure with the synthetic MUS 
over colposuspension, at a trade-off for higher complications 
and voiding urinary symptoms [10].

Urology has been an early adopter of minimally invasive 
surgery (MIS). Open surgery has given way to minimally 
invasive surgery; ranging through endoscopic techniques, 
laparoscopy and robotic-assisted laparoscopic surgery. 
The benefits of MIS over open surgery are well established 
ranging from less blood loss, shorter length of stay, reduced 
pain scores and faster recovery [11]. Laparoscopic colposus-
pension was increasingly described as an established MIS 
technique in centres with expertise for female SUI and was 
considered more cost-effective than the open approach [12]. 
Furthermore, some proponents described single-port laparo-
scopic Burch colposuspension; however, this has not become 
popularised [13]. However, working in the confined space 
of the pelvis results in a more technically demanding proce-
dure, coupled with other disadvantages of laparoscopy such 
as the amplification of tremor, limited range of movement, 
two dimensional vision impairing accurate depth percep-
tion and steep learning curve. The 10–15x magnification, 
three-dimensional vision, absence of tremor and versatile 
instruments with significantly increased range and plane of 
movement confers a significant advantage for robotic surgery 
over laparoscopy [11]. Robotic surgery within urology has 
now become widely adopted for both oncological pelvic, 
renal, reconstructive and transplant urology that the transi-
tion to female urology is becoming popular [14–17].

We present data from 28 robotic colposuspension proce-
dures, reporting on technique, early safety, and short-term 
outcomes.

Patients and methods

An application for the development of the Robotic colpo-
suspension programme was placed through the New and 
Novel procedures committee of the Hospital for approval, 
and written informed consent was obtained from patients. 

The surgical team establishing this procedure included mem-
bers with a high volume of open and robotic pelvic surgery 
expertise combined. Since May 2019, 28 robot-assisted col-
posuspension procedures for SUI were performed, and data 
collated in a prospective database. All patients underwent 
pre-operative urodynamic assessment, pad usage assessment 
and had to complete the PGII, ICIQ-UI-SF, and ICIQ-OAB 
questionnaire as standard.

Patient demographics including age, BMI, ASA grade 
were recorded and analysed. Pad usage and ICIQ-UI-SF 
were used to characterise degree of SUI and bother caused. 
Intra-operative data including operative time, estimated 
blood loss (EBL) and complication. All patients received a 
specialist nurse review at 1-week post-discharge, and were 
required to complete a postop questionnaire at their clinic 
visits to assess functional outcome. Post-operative catheter 
was removed within the first 5 days of the procedure by a 
nurse specialist in an outpatient setting. Paired T test anal-
ysis for pad usage and ICIQ-UI-SF was conducted using 
SPSS v23.

Technique

Robotic colposuspension was performed via a trans-perito-
neal 4 port approach (Fig. 1) using the da Vinci Si Surgical 
System (Intuitive Surgical, Sunnyvale, CA, USA).

The patient was placed in a  25o Trendelenburg tilt. In 
this trans-peritoneal approach, a pneumoperitoneum was 
obtained using a supraumbilical open/Hasan technique. 
Along with the 12-mm camera port, two 8-mm robotic ports 
were inserted under vision approximately 8 cm inferolateral 
to the umbilical port, and a 5-mm assistant port was inserted 
5 cm superior to the left anterior superior iliac spine. The 
robot docked, and only two robotic arms were utilised. The 
initial dissection was carried out using the robotic bipolar 
forceps and scissors.

The bladder was dropped from the anterior abdominal 
wall and the symphysis pubis identified (Fig. 2). The Ret-
zius space was dissected and the paravesical/paravaginal tis-
sue, urethrovesical angle and lateral bladder contour were 

Fig. 1  Standard port positions 
for robotic-assisted Burch col-
posuspension (RALCp)
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identified. Coopers ligament was then identified (Fig. 3) 
and cleared along the superior aspect of the pubic ramus. A 
foley catheter helped delineate the bladder neck and assistant 
Hegar dilators inserted in the vagina helped to delineate the 
vagina and stay lateral to the urethra. Endowrist robot needle 
drivers were then used to place 0 Ethibond sutures through 
the paravaginal tissue lateral to the mid-urethra and bladder 
neck, the obturator shelf and Cooper’s ligament (Fig. 4). The 
sutures were tied intracorporeally as the assistant elevated 

the ipsilateral vaginal fornix to prevent excessive tension. 
Three sutures were placed on each side (Fig. 5), and follow-
ing the procedure a vaginal examination was carried out to 
ensure no vaginal stitches present. A cystoscopic assessment 
was performed to ensure no sutures had been passed into the 
bladder. No drain was left.

Post-operatively the patients are placed on an enhanced 
recovery pathway. They are sat out on day 0 and encouraged 
to mobilise by day 1. A normal oral diet is encouraged as 
tolerated. Patients are trialled without catheter once mobile, 
and aimed to be discharged at day 1 or 2.

Results

At the time of the study, 28 patients had undergone RALCp. 
The cohort’s mean age was 49 years. They had a mean BMI 
27kg/m2 and a median American Society of Anaesthesiolo-
gists (ASA) score of 2. The mean follow-up period was 12 
months (range 1–21 months). All patients underwent uro-
dynamic assessment prior to surgery. Four patients (14%) 
had a history of a neurological condition; two with multiple 
sclerosis, and two with spinal bifida. The mean number of 
24-h pads pre-operatively was 4.9 (range 2–16). Pure SUI 
was seen in 19 (67.9%), with mixed incontinence and con-
comitant detrusor overactivity accounting for the remaining 
9 patients. All patients with mixed urinary incontinence had 
historically received intravesical Botulinum toxin A for the 
overactive bladder component. Ten (35.7%) patients had pre-
viously had anti-SUI procedures with urethral bulking (n = 
9), one of whom also had a previous TVT that had failed to 
confer sustained symptomatic relief.

The transperitoneal approach accounted for 80% of the 
procedures. An extraperitoneal approach was utilised in 
patients with ‘virgin’ lower abdomens. Mean total operative 
time was 126 min, with 20ml blood loss. The mean length 
of stay was 2 days.

Overall, there was a 73% improvement in mean daily pad 
usage from 4.9 pre-operatively to 1.3 post-operatively, and a 

Fig. 2  Identification of pubic symphysis

Fig. 3  Identification of Cooper's ligament

Fig. 4  Paravaginal tissue stitched to Cooper's ligament

Fig. 5  Position of sutures on one side
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45% improvement in mean ICIQ-UI-SF score from 18.1 pre-
operatively to 9.4 post-operatively. These translated to sta-
tistically significant improvements in pad usage (p = 0.001) 
and ICIQ-UI-SF score (p = 0.001) using the paired t testing. 
These results are depicted in Fig. 6. There were no signifi-
cant improvements in ICIQ-OAB scores. The average PGII 
score was 2.63, which ranges from 1 (very much better) to 7 
(very much worse). Out of those with mixed incontinence, 
three patients continued to have intravesical Botox injec-
tions. One patient went on to have further urethral bulking 
treatment, despite significant improvement in incontinence 
from 16 to 3 daily pads.

There was one intra-operative complication and two post-
operative complications. The lone intra-operative compli-
cation was a serosal bowel injury that was repaired intra-
corporeally. Of the two post-operative complications, one 
patient failed trial without catheter post-operatively. This 
patient began clean intermittent self-catheterisation three 
times a week, and stopped intermittent catheterisation by 4 
weeks post-operatively. Another patient had a post-operative 
urinary tract infection that was treated successfully with a 
7-day course of oral antibiotics.

Discussion

We present our early experience of a novel minimally inva-
sive surgical approach to a well-established surgical tech-
nique for female SUI. Statistically significant improvements 
were seen in both pad usage and ICIQ-UISF scores suggest-
ing good early functional outcome in these patients with 
this approach. Transient bladder dysfunction was seen in 
one patient. This is in keeping with the positive outcomes 
reported in the literature for open Burch colposuspension 
[5, 8, 18].

Trials have looked at the benefit of laparoscopic sur-
gery compared with open surgery in colposuspension. A 

Cochrane review of these trials found no difference in the 
overall cure rates between the open and the laparoscopic 
group (RR 0.95; 95% CI 0.80–1.11), with only one small 
trial demonstrating outcomes favouring the MIS group—
although this did not reach statistical significance. Gen-
erally, laparoscopic colposuspension reported shorter 
operating times by 15–30 min compared to open and 
shorter length of stay, quicker return to normal activity 
and shorter time to successful trial without catheter. There 
were no statistically significant differences in complica-
tions post either approach (14% vs 12%; RR 1.18; 95% CI 
0.64–2.16). Similarly, no difference in prolapse events or 
voiding dysfunction post operatively was found between 
open and laparoscopic colposuspension [8].

The rationale for adopting robotic minimally invasive 
surgery in performing colposuspension comes from the 
now widely accepted benefits to minimally invasive and 
robotic surgery demonstrated within urological oncology 
especially. The narrow pelvis is an ideally suited environ-
ment to utilise the advantages of magnification, manoeu-
vrability and dexterity that robotic surgery confers over 
open and laparoscopic techniques.

There have been isolated case reports in the literature 
assessing the feasibility of robotic Burch colposuspension. 
Khan et al in 2007 first reported successful completion of 
robotic colposuspension using an extraperitoneal approach 
in two patients with an average operating time of 145 min, 
blood loss of 15 ml and length of stay of 4.5 days. Both 
these patients were continent at 1 year, with the group con-
cluding that the robotic approach was an effective modality 
in female SUI [19]. Since then isolated reports in single 
patients focusing on technique and modifications can be 
found in the literature, but larger patient numbers and long-
term follow-up of this technique remains lacking [20, 21].

Currently, our series reports on the largest number of col-
posuspension procedures to be performed robotically. This 
series has demonstrated good early functional outcomes with 
a 73% improvement in mean pad use and a 45% improve-
ment in ICIQ-UISF scores. Only one patient had voiding 
difficulty post procedure, and this was transient—resolved 
by 4 weeks. We report only two minor post-operative com-
plications, highlighting the safety of the robotic approach.

This study is not without its limitations. Although our 
database is prospectively recorded, the analysis carried out is 
retrospective. This series represents data from two surgeons, 
both with a female urology background, operating with expe-
rienced robotic mentors. The effect of the learning curve is 
not adjusted for in this report. Based on our study design and 
database recording it is also difficult to adjust for experience 
of assistants and training time during the analysis of various 
outcome measures. Nevertheless this study presents positive 
initial functional outcome indicators and safety profile of the 
early adoption of robotic-assisted colposuspension for SUI.
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ICIQ-UISF score

Results
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Fig. 6  Graph comparing pre-operative and post-operative pad usage 
and ICIQ-UISF scores
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Conclusion

This study is one of the largest series in the world of its kind. 
Robotic colposuspension is safe and feasible with satisfac-
tory early functional outcomes. Significant improvements 
were seen in quality of life scores and number of pads used 
per day. Despite the cost constraints, the advantage of robotic 
surgery over conventional surgery has seen its adoption in a 
wide spectrum of pathology. The advantage of robotic sur-
gery in pelvic oncology has seen its rapid rise, whereby its 
use is now considered the norm. Similar benefits can be 
obtained in benign and functional pelvic surgery and this is 
an aspect that we believe will grow in the future. As such it 
is vital that appropriate training, mentoring, standardisation 
of technique/pathway and rigorous review of outcomes and 
practice is carried out to ensure the safe transition to robotic 
skills and maintaining functional outcomes.

Larger volume and longer follow-up are required for fur-
ther evaluation of this technique. Robotic-assisted laparo-
scopic colposuspension is safe, feasible and has satisfactory 
early functional outcomes, presenting a minimally invasive 
treatment option in female SUI.
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