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Key content
� Laparoscopic surgery has the potential to further develop

urogynaecological surgery.
� Laparoscopic urogynaecological surgery allows improved

visualisation of pelvic organs, reduced postoperative pain, shorter

admission and a quicker return to activities of daily living.
� There is growing interest in new treatments for prolapse with the

advent of operations enabling uterine conservation, and a revival

in abdominal vaginal vault procedures and colposuspensions.
� Operative laparoscopy requires a high degree of technical skill and

training. It is difficult for trainees to universally gain good

exposure to higher laparoscopic training.

Learning objectives
� To understand the different laparoscopic urogynaecology

procedures available to treat prolapse and stress incontinence, thus

promoting patient choice for surgery.

� To appreciate the techniques of laparoscopic hysteropexy and

laparoscopic colposuspension.
� To understand the importance of training in laparoscopic

urogynaecology, both hands-on and simulation-based.

Ethical issues
� Concern regarding complications of vaginally inserted meshes to

treat prolapse has increased interest in laparoscopic techniques to

treat prolapse.
� The question is raised as to whether urogynaecology surgery

should only be offered at specialist centres.
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Introduction

The gold standard surgical approach for many
gynaecological procedures
Performed via small incisions, minimal access surgery (MAS)

has benefits over open surgery that include improved

visualisation of pelvic organs, reduced postoperative pain,

shorter admission and a quicker return to activities of daily

living.1 In recent decades, MAS has developed from being

purely diagnostic to the preferred choice for many minor and

major abdominal procedures. For operations such as

salpingectomy for ectopic pregnancy, ovarian cystectomy

and treatment of endometriosis, the laparoscopic approach is

the gold standard.2 Compared with laparotomy, laparoscopy

is safer, cost-effective, and has a shorter recovery time. The

Royal College of Obstetricians and Gynaecologists’ (RCOG’s)

Scientific Impact Paper Enhanced Recovery in Gynaecology

strongly advocates the use of MAS.3 There is a drive in

gynaecological specialties to improve and enhance the

laparoscopic approach to surgery.1

Surgeons must consider the theatre environment when

carrying out advanced laparoscopic surgery, since this is

often forgotten. It is especially important in laparoscopic

theatres, where the environment and set-up affects team

function and the risk of physical injury to the surgeon and

support staff.4 The first fundamental change to occur was the

placement of a camera on the end of the laparoscope,

enabling the surgeon to operate with two hands, while

working with an assistant. Advances in imaging

have enhanced visualisation.

The complexity of laparoscopic surgery has resulted in

some adopting robotic surgery. To date in urogynaecology,

there are no data demonstrating the superiority of robotic

surgery over laparoscopic surgery, and in some instances

there is evidence of increased morbidity. In one study

comparing laparoscopic with robotoc sacrocolpopexy,

Paraiso et al.5 reported longer operating time in the robotic

group with higher pain scores at rest postoperatively at

weeks 3–5. This article will not address robotic surgery.

Urogynaecology encompasses the management of pelvic

floor disorders, the mainstays being prolapse and lower

urinary tract dysfunction. Management of these conditions

involves a multidisciplinary team approach, and treatment

modalities include both surgical and nonsurgical routes.
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Treatment pathways consider the goals of the patient,

comorbidities and previous surgical history. There are

numerous conservative treatments, including pelvic floor

muscle training, bladder retraining, vaginal support pessaries

and pharmacological managements. For overactive bladder,

these treatments have remained relatively static.

The National Institute for Health and Care Excellence

(NICE) has published guidelines on the management of

incontinence, which include some guidance on surgery.6 The

impact of urinary incontinence or prolapse on quality of life

is well documented, but surgery can affect bowel, bladder and

sexual function. As with all surgery, interventions can make

symptoms worse or reveal new symptoms, such as

incontinence, after prolapse repair.7 Therefore, patients

must be counselled appropriately before embarking on

any surgery.

Concerns have arisen regarding the lack of effectiveness of

standard surgical treatments for pelvic floor conditions,

which together with the introduction and advancement of

minimal access techniques, have resulted in an evolution of

urogynaecological surgery.

For many clinicians, urogynaecological management

consists of either prescribing anti-cholinergic drugs, or

surgery that involves an incontinence tape or a vaginal

hysterectomy, often coupled with a repair employing an

almost endless number of different techniques. Use of

incontinence tapes has resulted in the almost complete

dissolution of colposuspension. However, there is growing

interest in treatments for prolapse that enable uterine

conservation, and a revival in abdominal vaginal vault

procedures and colposuspensions. All of these procedures

are relevant in current laparoscopic urogynaecology and

perhaps the laparoscope is key to further surgical

development within the field. This article assesses various

laparoscopic surgical treatments for incontinence and

prolapse, as well as detailing the challenges of delivering

such choices to patients.

Surgical management of prolapse

Uterovaginal prolapse is a common condition with a lifetime

prevalence of 30–50%.8 Estimates suggest that 12% of women

have surgery to correct prolapse by the age of 80 years, and of

these almost one-third require further surgery.8 With an

ageing population and rising obesity, these figures are

predicted to increase.9 The high recurrence rate of prolapse

after surgery has led to attempts to better understand pelvic

floor anatomy and the mechanisms of prolapse, aiming to

offer more durable surgery.

Aetiology of prolapse
Prolapse of the uterus is thought to occur because of a loss of

integrity of the uterosacral–cardinal ligament complex, which

supports the uterus in the pelvis. Weakness of the pelvic floor

muscles is also a contributing factor.10 Prolapse has

multifactorial aetiology. Women may have a genetic

predisposition to an increased underlying risk,11 with

vaginal childbirth (particularly with greater birth weight),12

raised body mass index and chronic constipation being

other risk factors.

What standard surgical procedures are offered?
There is disagreement as to the best surgical approach for

prolapse repair. Decision making is further confounded by

the type of prolapse, patient factors such as general health,

previous surgical history and additional symptoms. Surgical

choice is often determined by the surgeon’s preferences.

The most widely adopted surgical procedure for the

treatment of uterovaginal prolapse is vaginal hysterectomy

and vaginal repair. Various procedures are used to help

prevent the development of vault prolapse, including McCall

culdoplasty, uterosacral ligament suspension and

sacrospinous colpopexy.13 Less commonly, Manchester

repair is carried out instead of a hysterectomy. A Cochrane

meta-analysis on surgery for pelvic organ prolapse concluded

that more studies are required to inform best practice that

reflect the disparate techniques offered, and the difficulties

involved in analysing such a heterogeneous condition with

variably defined outcome measures.14

Limitations of prolapse repair
The rate of vault prolapse following hysterectomy is six times

higher if hysterectomy is carried out for prolapse, as opposed

to other indications such as menorrhagia, fibroids or

cancer.15 Where hysterectomy is carried out for prolapse,

the published range of vault prolapse is 5–43%.16 A lack of

vaginal vault support also drives recurrence in

other vaginal compartments.17

Hysterectomy may result in altered bladder and bowel

function, possibly because of damage to the pelvic floor

innervation.18 A 60% increase in urinary incontinence is

estimated after hysterectomy in women over the age of

60 years.18 In addition, an increased prevalence of

constipation and feeling of incomplete evacuation after

defecation have been reported after hysterectomy.19

Hysterectomy may affect sexual function because of

physical and psychological factors. Surgery on the vagina

may also affect sexual function. Anterior repair results can

increase the rate of painful intercourse by up to 15%,20 and

the rate for posterior repair is even greater.21

Surgical decision making increasingly considers the

woman’s wishes. Data suggest that many women would like

to consider uterine-sparing surgery for reasons including

body image, sexuality issues and personal and social

preferences. Korbly et al.22 determined that 36% of women

preferred uterine-sparing surgery, 20% preferred
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hysterectomy and 44% of women had no preference,

assuming that both procedures resulted in

equivalent outcomes.

Uterine preservation surgery
Although the Manchester repair is the earliest example of

uterine-preservation surgery, outcomes are similar to vaginal

hysterectomy and repair. Sacrospinous hysteropexy has also

been described, but it is the laparoscopic approach that is

now gaining popularity.

Table 1 demonstrates the increasing rate of hysteropexy

procedures according to Hospital Episode Statistics (HES)

data.23 These data give the number of procedures carried out

under the National Health Service in England each year, but

they do not discriminate between the different

surgical methods employed.

Three points of fixation have been described to perform

laparoscopic suspension of the uterus:

1. The round ligaments (ventrosuspension);

2. Uterosacral ligaments (uterosacral plication);

3. Sacral promontory (hysteropexy).

Table 2 describes these techniques.24–28

Described by Maher,25 suture hysteropexy is useful when

there is a mild degree of descent and where another

procedure is being performed that may aggravate prolapse

development. Thus, it may be considered at the time of

colposuspension. It is important to lateralise the ureter to

prevent kinking. This may also be a useful technique to

consider in women requesting uterine preservation where

there is a high risk of future hysterectomy.

Where the woman has significant uterine prolapse but

wishes to have more children, conservative management

should be encouraged. However, some women are unable to

cope with conservative measures and will require surgery. In

this group, the authors have carried out a uterine sling,27 a

complex operation requiring bilateral dissection of the sacral

promontory and utilisation of a merciline tape (the same

material used for abdominal cerclage). This operation is

generally reserved for younger patients. Having published the

short-term results (6 months) in a small cohort,27 the

authors now prefer suture hysteropexy in this group

of women.

Awrap-around technique using prolenemesh sutured to the

anterior cervix was first described by Farkas et al.29 as an open

procedure, and its surgical use was later described by Price

et al.26 Most recently, the authors have reported longer-term

data in 110 women.28 At 3 months, 90% reported no prolapse

symptoms, with 94% reporting their symptoms as ‘much

better’ or ‘very much better’. At a mean follow-up of 2.6 years,

96% of women reported satisfaction with their procedure and

82% of women reported no prolapse symptoms.

In this series, the operation reduced the need for

concomitant vaginal repair in most women and reduced de

novo dyspareunia. Twelve women had a vaginal repair and

only four required a subsequent vaginal repair. In addition,

Table 1. Number of hysteropexies carried out in the UK by year23

Year Number

2014–2015 386
2013–2014 361
2012–2013 232
2011–2012 168

Table 2. Outcome data from five studies of uterine-sparing laparoscopic surgery

Procedure Description Reported success Complications

Laparoscopic
ventrosuspension

Suturing the round ligament to the rectus
sheath, elevating the uterus

Shalev et al.:24 34/34 had
successful treatment at
6–36 months

Tearing of round ligaments and
haemorrhage

Laparoscopic
uterosacral plication

Plication of uterosacral ligaments to posterior
cervical ring on each side (Maher et al.)25

Maher et al.:25 81% success
rate at 6–32 months

Maher et al.25 reported laceration of
left uterine artery (n = 1) and kinking
of ureters (n = 2) requiring release

Laparoscopic
suture/mesh
hysteropexy

1. Price et al.:26 polypropylene mesh.
Two arms of mesh introduced through
broad ligaments, sutured to anterior cervix;
mesh fixed to anterior longitudinal ligament
over sacral promontory
2. Cutner et al.:27 Mersilene tape passed
through uterosacral ligaments and bilaterally
fixed to anterior longitudinal ligament over
sacral promontory
3. Cutner et al.:28 wrap-around
mesh technique

50/51 success at 4–6 months

8 women recruited, technique
described

96% satisfaction at mean
of 2.6 years

Adhesions of sigmoid colon and
exposed mesh in 2/51 giving
colicky pain.
5/51 persistent anterior wall prolapse

2/8 required catheter for 1 week due
to retention

3.6% required further
prolapse surgery
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in those women with urinary symptoms who did not

undergo an incontinence procedure, symptoms were

reported as ‘better’ in two-thirds of patients. This further

raises debate about the treatments that should be offered

to women who have both prolapse and urinary

symptoms (Table 3).

Laparoscopic techniques to treat vault prolapse
Vault prolapse is defined as descent of the vaginal vault to a

point 2 cm less than the total vaginal length. The cardinal

and uterosacral ligaments form a complex of tissues that

support the upper vagina and cervix. They pull the upper

vagina horizontally backward, suspending it over the levator

plate. Detachment of the cardinal–uterosacral ligament

complexes from the pericervical ring at the level of the

ischial spines causes vaginal vault prolapse after

hysterectomy. The aims of surgery are to restore this support.

Vault prolapse after hysterectomy
Following hysterectomy, vault prolapse is surgically corrected

by suspending the vault from existing ligamentous structures

or anchor points using sutures or graft materials. As with

uterine conservation procedures, vaginal and abdominal

techniques are employed. The abdominal approach is now

considered superior to the vaginal approach, with fewer

recurrences of prolapse (relative risk [RR] 0.23,

95% conficence interval [CI] 0.07–0.77), less postoperative

stress urinary incontinence (RR 0.55, 95% CI 0.32–0.95) and
less postoperative dyspareunia (RR 0.39, 95% CI

0.18–0.86).14

Uterosacral ligament suspension
Uterosacral ligament suspension can be carried out vaginally

or abdominally via open surgery, or laparoscopically. It

involves securing the vaginal vault to the proximal remnant

of the uterosacral ligament using delayed absorbable or non-

absorbable sutures. Vault recurrence rates of 5–12% are

reported at 2 years.30 A study of over 700 vaginal procedures

for prolapse demonstrated a ureteric obstruction rate of 5%

in those undergoing vaginal uterosacral suspension.31

Inevitably, this is a possible risk when direct vision is not

possible. Laparoscopic surgery enables appropriate surgical

manoeuvres, such as lateralising ureters by peritoneal

relaxing incisions, thus the risk of ureteric kinking or

injury should be reduced.

Open abdominal and laparoscopic uterosacral ligament

suspensions have also been described. Lowenstein32 evaluated

a series of abdominal procedures, revealing anatomic failure

in only 1% of women at 2 years, with just over 10% of

women symptomatic of prolapse at 1 year.32 Although there

are a paucity of studies in the literature, the success rates

reported for this procedure are described in Table 4.33–35 The

outcome data from these studies is limited to 12–24 months.

Sacrocolpopexy
Sacrocolpopexy involves suspending the vaginal apex to the

anterior longitudinal ligament of the sacrum. It is considered

the best surgical treatment for apical prolapse, with success

rates of 78–100%.36 Complications include vaginal mesh

erosion (10.5%), postoperative ileus (0.31%), and small

bowel obstruction (1.2%).37

Offered since 1994, a considerable body of data has been

published on the efficacy and morbidity of laparoscopic

sacrocolpopexy. Initial retrospective studies showed clinical

equivalence between open and laparoscopic routes.38 Freeman

et al.39 published a prospective randomised controlled trial

comparing laparoscopic to open sacrocolpopexy conducted at

three centres. The primary outcome of anatomical correction

showed no difference between the groups, but morbidity in

relation to blood loss and length of hospital stay was better in

the laparoscopic group.

Table 5 compares the outcomes in recent studies looking

at laparoscopic sacrocolpopexy.40–42

The RCOG has published a guideline on the management

of post-hysterectomy vaginal vault prolapse.13 An addendum

followed in February 2016, secondary to the Scientific

Committee on Emerging and Newly Identified Health Risks

report published in December 2015, which recommended

Table 3. The impact of laparoscopic mesh sacrohysteropexy on pre-
existing lower urinary tract symptoms among patients who did not
undergo concurrent continence or vaginal surgery, at 3 months.
Patient global impression of improvement (PGI-I) score

Symptoms

PGI-I responses % (n)

‘Better’ ‘No change’ ‘Worse’

Stress urinary incontinence 59 (14/24) 33 (8/24) 8 (2/24)
Overactive bladder 53 (22/42) 45 (19/42) 2 (1/42)
Difficult bladder emptying 96 (26/27) 4 (1/27) 0 (0/27)

Table 4. Outcome data from three studies on laparoscopic
uterosacral ligament suspension

Author
Vault prolapse
recurrence rate Comments

Lin et al.33 10%
Semen et al.34 0%
Diwan et al.35 Laparoscopic group 0%

Vaginal ligament
suspension group 12%

Less blood loss (72 cc
versus 227 cc, P < 0.0001)
and hospital stay shorter
(1.05 versus 1.65 days,
P = 0.002) in laparoscopic
group
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the laparoscopic route for sacrocolpopexy because of its

reduced rate of intraoperative bleeding, hospital stay and

wound complications. This reflects an acceptance and

endorsement of laparoscopic urogynaecology based on

evidence of efficacy and patient outcomes and choice.

Surgical management of stress
incontinence

What standard surgical procedures are offered?
In many units, open colposuspension – the previous gold

standard – has been superseded by midurethral tape surgery,

which has a shorter operative time and quicker postoperative

recovery. Ward et al.43 showed equivalent cure rates between

retropubic midurethral slings and colposuspension, but with

a lower rate of de novo urgency and voiding symptoms in the

midurethral sling group.

The recent controversy over the use of vaginal mesh
Increasing numbers of tape-related complications, such as

erosion, have renewed interest in both open and laparoscopic

colposuspension.44 Complications of midurethral slings

(MUS) include mesh exposure in the vagina, erosion into

the bladder or urethra, pain, dyspareunia and infection. In

the Trial Of Mid-Urethral Slings (TOMUS) study,45 vaginal

mesh exposure occurred in 4.4% of women after retropubic

MUS and 2.7% after transobturator MUS. Mesh erosion into

the urethra and bladder is rare, with groin pain and chronic

pain reported in 1–9% of procedures. Patients should be

informed that serious complications can occur from mesh.

The Medicines and Healthcare products Regulatory Agency

has produced a document on the risks and benefits of vaginal

mesh, as has the Scottish Independent Review.46,47 Both

documents highlight complications and the problems of

informed consent. Autologous fascial slings and bulking

agents also offer an alternative to using mesh, with varying

efficacy and morbidity.48,49

Colposuspension
Described in 1962, the Burch Colposuspension50 involves

dissection into the retropubic space and the placement

of two permanent figure-of-eight sutures on either side

of the bladder neck. The ends of each suture are then

passed through Cooper’s ligament. Once all sutures are

placed, the surgeon elevates the vagina while an assistant

ties the sutures down with the knots on top of

Cooper’s ligament.

Laparoscopic colposuspension gives similar outcomes
to the open procedure but reduces morbidity
With laparoscopic colposuspension, two methods have been

described to enter the Cave of Retzius, the retropubic,

extrapeitoneal space between the pubic symphysis and

bladder. This space can be approached extraperitoneally or

transperitoneally. The extraperitoneal approach involves

accessing the pre-peritoneal space and dissecting into the

retropubic space. The advantage of this approach is reduced

risk of injury to intra-abdominal organs and quicker

dissection time. The incidence of bladder perforation is also

reduced. However, it is not possible to inspect the abdominal

contents or to carry out additional intraperitoneal

procedures. Operating space is also reduced, making

dissection and needle manipulation harder, so most employ

the transperitoneal approach.

Retrospective and observational studies suggest similar

cure rates between open and laparoscopic colposuspension.

Fatthy et al.51 reported similar cure rates for the open

procedure versus a modified laparoscopic approach at

18 months follow-up (85% versus 88%), but reported less

morbidity and a shorter hospital stay in the laparoscopic

group. Similarly, Carey et al.52 conducted a randomised

controlled trial of laparoscopic versus open colposuspension.

They found similar cure rates for stress urinary incontinence;

however, postoperative pain scores at 4 hours, day 1 and

day 2 were significantly lower in the laparoscopic group and

patients returned to normal activities of daily living 5 days

sooner than the abdominal colposuspension group.

Operative time in the laparaoscopic group was longer, and

the authors suggest that this method is technically more

challenging. NICE recommends offering midurethral sling,

open colposuspension or autologous sling surgery to those

who have failed conservative measures to treat stress urinary

incontinence.6 Although the guideline confirms equivalence

in outcome, concern over surgical competency and potential

cost means that NICE does not recommend the laparoscopic

route as a routine procedure.

Table 5. Outcome data from three studies on laparoscopic sacrocolpopexy

Study Follow-up Complications Recurrence rate – vault prolapse

Sarlos et al., 2014 40 1 year Anterior/posterior vaginal wall prolapse, 15%
Mesh erosion into bladder, 3%

5%

Liang et al., 2016 41 3 years Mesh erosion 3%, dyspareunia 7% 3%
Mueller et al., 2016 42 13 weeks Bowel dysfunction 3%
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The place of laparoscopic procedures

In the treatment of prolapse and stress urinary incontinence,

each of the many available techniques – open, vaginal and

laparoscopic – offers its own advantages and disadvantages,

and one single procedure is unlikely to fit all. The ability to

choose from a variety of surgical techniques will inevitably

optimise treatment for the individual. A rapid return back to

normal activities, reduced hospital stay and fewer intra-

operative complications are all compelling reasons to choose

laparoscopy. Women often attend clinics with preferences in

mind and are well informed about their options.

Current concerns regarding complications of vaginally

inserted meshes to treat prolapse are a major factor in

promoting greater interest in laparoscopic urogynaecological

surgery. Anxiety about the use of vaginal tapes for

incontinence has led to a revival in colposuspension, both

open and laparoscopic. Hospital Episode Statistics (HES)

data demonstrate a decline in colposuspensions with the

introduction of vaginal tapes, but there now appears to be a

small rise in the number of colposuspensions performed

nationally.23 See Table 6.

Is it easy to learn these techniques?

Operative laparoscopy requires a high degree of technical

skill and training. The surgeon must learn and master a

whole new set of surgical skills and develop the hand–eye
coordination required to perform complex tasks. In addition,

surgery must be performed on a regular basis to maintain

skills. Deprest et al.53 discussed the learning curve in

laparoscopic sacrocolpopexy and concluded that after

30 operations, the operative time dropped significantly.

Laparoscopic suturing was identified as a particular hurdle,

and time dedicated to learning skills in the laboratory was

suggested. Each unit offering such training would also require

a certain throughput of cases to learn and maintain skills.

Does the structure of postgraduate training allow for
higher laparoscopic training?
Within the current structure of training in obstetrics and

gynaecology, it is difficult to universally gain good exposure

to advanced laparoscopic training. The RCOG now offers

special interest training in urogynaecological surgery in the

form of Advanced Training Skills Modules (ATSMs).

Currently, this does not include training in vault prolapse

procedures or laparoscopic urogynaecology.

Subspecialty urogynaecology training now includes an

optional laparoscopic module, acknowledging the emerging

importance of laparoscopic techniques in prolapse and

incontinence. Most units appear to offer this, and in the

near future it will become compulsory.

The role of simulation-based training

In recent years, simulation-based training with laparoscopic

box simulators, cadaveric simulation training and virtual

reality simulators has become popular, particularly in

surgery. A 2013 Cochrane review54 looked at transferable

surgical skills in trainees completing virtual reality training,

box training or no training when learning to perform

laparoscopic cholecystectomy. It concluded that in trainees

with no prior laparoscopic experience, virtual reality training

was better than no training when looking at time taken for a

task, improving accuracy and decreasing error. In addition,

virtual reality training reduced the operating time and

decreased unnecessary movements during laparoscopic

cholecystectomy. Simulation training is promising and

allows trainees to learn key skills outside the operating

theatre, in a stress-free environment in which mistakes can be

made and learnt from.

Conclusion

Initially, to gain credibility, there was a need to display

clinical equivalence in laparoscopic techniques. Over the last

25 years, numerous clinical studies have validated

laparoscopic techniques, and with advances in training,

technologies and theatre environments for laparoscopic

sacrocolpopexy and colposuspension, clinical parity

has been established.

Despite the apparent comparable evidence on clinical

effectiveness and reduced morbidity, and increased availability,

concerns regarding cost, training and changing established

techniques remain a challenge to greater endorsement of

laparoscopic techniques within urogynaecology.

With a shortage of established laparoscopic specialists

within urogynaecology, some laparoscopic urogynaecology

procedures are undertaken by non-urogynaecology

specialist laparoscopic surgeons. Recent changes in the

subspecialty training program may reduce this

requirement. However, if patient demand is to be met by

those with a specific interest in urogynaecology, there is a

need for such training to be incorporated within

special interest training.

Table 6. Number of colposuspension procedures carried out in the
UK by year23

Year Number

2015–2016 281
2014–2015 181
2013–2014 177
2012–2013 168
2011–2012 192
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Although the technical aspects of surgery can be

successfully carried out by a general laparoscopic

gynaecologist, it is important that patients are correctly

selected and counselled, and that the nuances of preoperative

and postoperative urogynaecological management is not

missed. Patients should be counselled and offered all choices

of treatment, and increasingly, patients may ask for

minimal access procedures.55
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