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FOREWORD

The final quarter of the last century witnessed a revolution in gynaecological surgery when the
traditional approach by laparotomy was replaced by minimal access surgery. After dramatic
improvements in safety in the final quarter of the preceding century, most pelvic operations
changed very little in the ensuing 100 years and most advances were due to extrinsic factors, such
as the introduction of fluid replacement and blood transfusion and the introduction of prophylaxis
with antibiotics and anticoagulants.The actual approach to the surgery remained static until the
introduction of laparoscopy and hysteroscopy, which enabled the inside of the abdominal cavity
and the inside of the uterus to be visualised with remarkable detail and visualisation.

That final quarter of the 20th Century was an exciting time to be involved in this particular
branch of surgery and scarcely a year went past without the introduction of some new technique
or energy source.Within a remarkably short space of time, it became possible to perform all pro-
cedures in the gynaecological repertoire, with the exception of operations for advanced malig-
nancy which were essentially palliative and of questionable benefit in the long term.

I recall a conversation I had with an expert in feto-maternal medicine in 1985, when we were try-
ing to get minimal access surgery accepted by the Royal College as a sub-specialty in its own right.
I was told in no uncertain terms that the literature on laparoscopic and hysteroscopic surgery was
scant, at best, and the quality was extremely poor with very little published in the form of ran-
domised, controlled trials. Little did he know that in the ensuing years there would be an avalanche
of publications, not merely addressing the technical minutiae, but also addressing safety issues and
increasingly using well-designed studies to justify the superiority of minimal access therapy,
according to the principles of evidence-based medicine.

This time has now come to look at ourselves in a mirror and ascertain our present strengths and
weaknesses and this is exactly what this book sets out to do. The Editors are both enthusiastic
young surgeons who learned minimal access techniques during their training and are therefore
able to look at these developments from a healthy distance. It has enabled them to produce an
excellent volume of essays which are largely written by the "Young Turks" in the battalion rather
than the “Old Guard”, although I am happy to see that the latter are well represented by Shirish
Sheth from India, who looks at his lifetime experience with vaginal surgery and Alan Johns from
Fort Worth in Texas who was one of the pioneers of laparoscopic hysterectomy and the laparo-
scopic repair of uterovaginal prolapse.

The volume looks at new methods of access with special emphasis on miniaturisation and also
endeavours to show the reader that many of the operations no longer need to be performed in
the hospital operating department and that the development of office-based procedures will cer-
tainly decrease the cost of minimal access surgery. Hysterectomy for menorrhagia will increasingly
be replaced by ablative procedures and the best of these are certain to be those that can be per-
formed in the out-patient setting with local anaesthesia and oral analgesia.The different methods
available for thermal ablation are well reviewed as well as newer techniques that might be avail-
able in the future, such as photodynamic therapy and virtual reality surgery.

ix
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I was also fascinated by the chapter on Decision Analysis in Surgery and since our decision of
when and when not to perform a certain procedure has a profound effect on the lives of our
patients, it is interesting to analyse the various steps that we go through in an almost intuitive way
and there will be few readers who will not be fascinated by the analysis of this process.

All in all, this is an excellent volume of essays by a wide variety of practising endoscopic surgeons
as well as urogynaecologists and oncologists and provides an excellent bouncing board for our first
leap into the new millennium.

Professor Christopher Sutton 
Professor of Gynaecological Surgery

Royal Surrey County Hospital

FOREWORD

x

00Pre-cpp  14/11/01  2:14 pm  Page x



PREFACE

Despite the massive changes in our specialty, gynaecology remains fundamentally a surgical disci-
pline. As working gynaecologists, we have been concerned about the predomination of endo-
scopic meetings demonstrating the technical brilliance of a few highly-gifted surgeons which may
actually inhibit rather than encourage “surgical gynaecologists” working at the clinical cutting
edge.

Because of this, we decided to initiate a series of annual meetings known as “IMRAGS” - The
International Meeting of Recent Advances in Gynaecological Surgery, at which the best and lat-
est aspects of surgery – both endoscopic and non-endoscopic – were highlighted.

This volume of invited chapters is the result of our series to date.They are topical, clinical chap-
ters which we hope gynaecologists will find stimulating and challenging to the point that they may
just change their clinical practice.

P.  J. O’D.
E. G. R. D.

July 2001
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under local anaesthetic in the out-patient setting. Diagnostic and therapeutic colposcopy is also nearly
always performed in the out-patient setting. Other surgical procedures such as some bladder neck suspen-
sions can be performed away from the traditional operating theatre environment. Global ablative technol-
ogy in the treatment of menorrhagia is also another area where the treatments are increasingly leaving the
operating theatre and moving into the office environment.

Such fundamental changes in operating practice have many advantages. Firstly for the patient, not going
into an operating theatre may be less stressful and anxiety provoking. For the surgeon, there is often a greater
turnaround in the out-patient setting where the patients are waiting outside rather than the operating the-
atre where patients may have to travel from hospital wards, meaning a greater work-rate is possible.

Financially, such an approach away from the operating theatre has many advantages. Operating theatres are
expensive to run, and performing procedures in the out-patient setting is much cheaper.  This is highly
attractive both to purchasers and insurers.

The operating theatre of the future is not, and of course never will be, redundant. Despite the develop-
ment of alternative procedures major surgery will always be performed in gynaecology, needing extensive
conventional operating theatre facilities.

Analgesia
The majority of gynaecological surgical procedures are performed under general anaesthesia. As these 
procedures develop, and as our understanding of analgesia grows, so it is becoming increasingly possible to
undertake many procedures under local or regional anaesthetic.

Endometrial ablation, anterior colporraphy, bladder neck procedures can now all be performed under local
anaesthetic1. Not only does this reduce the need for conventional anaesthetic support; by avoiding general
anaesthetic, the sickness and post-operative nausea can be abolished.

In anterior colporraphy for example, traditionally an operation needing a 2–3 day in-patient stay, per-
forming the procedure under local anaesthetic allows patients to go home the same day. Why should this
be? The operation is the same, surely it is the abolition in general anaesthetic morbidity coupled with the
expectations by surgeon, nurse and patient that the patient will go home that day. Fifteen years ago patients
undergoing hysterectomy would routinely spend up to 12 days in hospital, now it is only 3 or 4, and some
colleagues perform the operation of  on a “day case” basis2.

Our expectations of what patients are able to do, and when they can be safely discharged is therefore
changing. We must make sure, however, that we are discharging patients home earlier after surgery than
we would traditionally for the right reasons and not merely because it saves money.

Instrumentation
One only has to wander through a medical exhibition at a conference to be aware of the massive 
developments in medical instrumentation in the last 10 years. Are we as surgeons being “hoodwinked” by
the equipment companies that all of these new instruments, many of them disposable, are essential to the
development of good surgical skills? Or have there been genuine developments which we must examine
carefully in order to improve our surgical skills. The answer of course is somewhere between these two
views.

INTRODUCTION

xiv
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strengthening and reducing the risk of recurrence? Some workers are also undertaking repair techniques
under local anaesthesia, allowing patients to return home much sooner than conventionally.

Oncology
As our speciality moves slowly towards sub-specialisation, the advances in oncological surgery will surely
improve survival rates from gynaecological malignancies. It is likely in the future that our existing dogmas
will be challenged and surgery will develop to the extent that it will be less morbid, and still remove the
affected malignancy and lymph nodes.

In endometrial cancer for example, many of our patients are old and frail. Conventional teaching is that
these patients should have an abdominal hysterectomy and removal of ovaries. The question of which
women should undergo lymph node removal remains controversial. There are an increasing group of 
surgeons who are performing laparoscopic lymphadenectomies and then removing the uterus and adnexae
vaginally reducing the morbidity for the operation and speeding recovery compared to the conventional
abdominal approach7.

Likewise in cervical carcinoma, Schauta's radical vaginal hysterectomy is finding renewed popularity as 
surgeons appreciate its beauty and elegance coupled with good patient recovery. The laparoscope is used
by some to assist the dissection of the upper aspects of the procedure.

The management of adnexal masses laparoscopically remains controversial. But as greater experience is
gained, what was thought to be a contra-indication to an endoscopic approach is now much less so. Many
would argue that as ovarian cancer per se is often a peritoneal disease there are few roles apart from per-
haps the initial staging procedure in early disease, for the laparoscopic approach. 

Ovarian cysts which are strongly suspected to be benign are increasingly managed laparoscopically. Careful
pre-operative assessment is vital including ultra-sonography and tumour marker assays, but many of those
lesions which conventionally would have needed a laparotomy are being treated laparoscopically. As  our-
experience grows, even quite large lesions may be treated laparoscopically. Dermoid cysts were once
thought  to be not suitable for a laparoscopic approach due to the possibility of mucous spillage causing a
sterile peritonitis. These concerns have not been borne out in practice provided meticulous lavage is per-
formed.

REFERENCES

1. Ulmsten U, Johnson P, Rezapour M. A three-year follow up of tension free vaginal tape for surgical treatment
of female stress urinary incontinence. Br J Obstet Gynaecol 1999 Apr; 106(4): 345–350. 

2. Moore J. Vaginal hysterectomy. Its success as an outpatient procedure. AORN J 1988 Dec; 48; 6: 1114,
1116–1120.

3. Shaw R W & Duckitt K. Management of menorrhagia in women of childbearing age. In: Menorrhagia, eds Seth
& Sutton, 1999; Isis Medical, pp79–98.

4. O’Connor H, Magos AL. Endometrial resection for menorrhagia: Evaluation of the results at 5 years. 1996, N
Eng J Med, 335: 151–156.
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Introduction

During the past decade technological advances
have led to the development of small fibre-optic
endoscopes with diameters as low as 0.3 mm
(Figure 1.1). These have been used in fields such
as cardiology and vascular surgery. 

They offer clinicians a unique opportunity to
inspect inaccessible parts of the body that would
normally have required an open surgical proce-
dure. Examples of this include angioscopy,
endoscopy of the eustachian tube for evaluation
of the middle ear,1 spinal endoscopy,2 fallo-
poscopy,3,4 using different extremely small flexible
fibre-optic endoscopes ranging from 0.4 to 1 mm
diameter depending on the applications. (Figure
1.2).

In gynaecology, laparoscopy and hysteroscopy
have been performed for decades. Currently, the
vast majority of laparoscopic procedures are per-
formed in operating theatres under general anaes-
thetic using conventional optical laparoscopes
(5–10 mm). Nowadays, even smaller diameter
instruments as low as 0.3 mm are under evalua-
tion. It has been suggested that even smaller
endoscopes may be able to perform diagnostic
procedures without the need for general anaes-
thesia. These smaller endoscopes requiring
smaller ports are now available, but do not yet

have the optical resolution found in conventional
diameter endoscopes. 

However, significant improvements in optical sys-
tems, illumination, video equipment and operating
instruments have resulted in expanding indications
for these new procedures. An example of this is fal-
loposcopy which allows the total length of the fal-
lopian tube to be visualized using small endoscopes
inserted via the transvaginal approach.4,5

In this chapter, we will discuss an overview of
microendoscopy in gynaecology. Our title will
conflict with our proposed new terminology but
we feel that it should be maintained as it is easily
recognised to identify the topic as a whole. We
shall also discuss the organisation required in setting
up microendoscopic services, indications and con-
traindications and role of anaesthesia. Finally, we
shall speculate if this is the way forward, and the
need for future research.

Definitions and terminology

The introduction of small diameter endoscopes has
seen an explosion of publications with different,
often confusing, definitions in this new sub-

MICROENDOSCOPY IN GYNAECOLOGY
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Figure 1.1 1.4 mm angioscope (KeyMed, UK) used in vascular
surgery.

Figure 1.2 0.9 mm fibre-optic catheter (Myelotec, US) used for
spinal endoscopy (visualisation of the epidural space). A micro-fibre-
optic spinal endoscope.
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speciality. A number of proposals have previously
been made, but there is no universal agreement
between gynaecologists and surgeons in the use of
standard terminology. Dorsey & Tabb5 defined the
use of fine endoscopes as minilaparoscopy. They,
however, said that the prefix ‘mini’ referred to the
fact that the incisions placed in the abdomen were
3 mm in length.5 Subsequently, microlaparoscopy
became the popular usage with many authors.6–9

Other suggested terminologies include small diam-
eter laparoscopy10 and miniscopes.11 Similarly, gen-
eral surgeons have also used the term minila-
paroscopy12 and also microlaparoscopy.13 The
terminology used in hysteroscopy is also just as
confusing.

Manufacturing companies who produce small
diameter endoscopes have suggested different terms
i.e. miniature laparoscope (Storz), minilaparoscope
(Wolf), microlaparoscope (Circon), minihystero-
scope (Storz) or microhysteroscope (Circon). In all
instances the diameter that is considered for small
endoscopes is not defined and the variation
depends on each surgical speciality.

Suggested new terminology

Since the term microendoscopy has been used for
many years in several specialities, and since this
term has not given rise to confusion, we feel that it
should overall be retained to define endoscopy
using small diameter endoscopes. However, a
clearer definition is required and we propose that
new terminology should be universally standard-
ised across all fields of surgery where endoscopes
are used. (Table 1.1). Microendoscopy is not just
about the instrument size, it is also about the phi-
losophy which is being applied to the overall

patient management. Sub-division of the terminol-
ogy should depend on the size of the outer sheath
diameter of the endoscope.

In the case of hysteroscopy, however, a separate
classification is proposed. Hysteroscopes 2–5 mm in
diameter should be referred to as “mini” hystero-
scopes. Microhysteroscopy should be confined to
hysteroscopy using endoscopes with an outer
sheath of less than or equal to 2 mm. 

By the nature of the manufacturing process, micro-
endoscopes are likely to have fibre-optic flexible
bundles for image collection, whereas standard
rigid endoscopes would probably use rod lens sys-
tems. As an example, a 0.5 mm flexible endoscope
used for investigation of lachrymal ducts should be
classified as a micro-fibre-optic endoscope and a 
4 mm rigid endoscope for hysteroscopy should be
termed minihysteroscope. However, a rigid 
1.2 mm semi-rigid hysteroscope is called a micro-
hysteroscope. Microcolpohysteroscopy is a separate
entity described by Hamou. Microcolpo-
hysteroscopy refers to a technique described by
Hamou14 using a contactmicrocolpohysteroscope
which has an endoscope diameter of 4 mm and a
magnifying capacity of up to 150 fold.

Microendoscopy in obstetrics and
gynaecology

There are several indications for the use of micro-
endoscopic instruments in obstetrics and gynaecol-
ogy. These include:

1. Endoscopic uterine surgery in obstetrics such
as transabdominal diagnostic and operative
fetoscopy.

2. Diagnostic and operative office microhys-
teroscopy and microcolpohysteroscopy.

3. Diagnostic and operative outpatient microla-
paroscopy. The latter includes endoscopic
adhesiolysis, endoscopic distal tubular disease

ADVANCES IN GYNAECOLOGICAL SURGERY
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Table 1.1

Outer sheath diameter (mm) Endoscope classification

> 5 mm Conventional
2–5 mm Mini
< 2 mm Micro
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surgery such as salpingostomy, endoscopic
reversal of sterilisation and pain mapping
(pelvic). In the management of infertility it
includes microculdoscopy and falloposcopy.

4. New microelectrodes including bipolar devices
have been developed to allow uterine surgery
to be performed using saline medium.

OUTPATIENT MICROHYSTEROSCOPY 

Set-Up, personnel and equipment
It is necessary to identify a room where these
procedures can be done which has access to oxy-
gen and a resuscitation trolley. A room for coun-
selling and also a recovery room are important.
Personnel should be fully trained in standard
endoscopic procedures prior to embarking on
microendoscopic procedures. Outpatient hystero-
scopic equipment includes either a flexible hys-
teroscope or 1.2 mm microendoscope with a 
2.5 mm diagnostic sheath. A 150 W cold light
source is sufficient for vision but a 175 W
Xenon light source enables a good depth of
field. A carbon dioxide hysteroflator is optional
and saline can be used as an alternative for uter-
ine distension. A Xenon light source of 175–
300 W and a video camera monitor is an advan-
tage as the image generated on a monitor allows
participation and education of nursing staff and
the patient herself. The purchase of an additional
electrically powered table/chair is an option to
allow easier patient manoeuvrability. 

When performing outpatient microhysteroscopy, as
the image obtained is quite small, it is preferable to
have a camera with a zoom system to select the
appropriate picture size. Using too high a magnifi-
cation can result in the magnification of the pixels.
The single chip endoscope camera is sufficient for
diagnostic hysteroscopic procedures and also permits
minor operative hysteroscopic procedures to be per-
formed. A three chip camera will not bring more
improvement, unless it incorporates additional fea-
tures such as filters to eliminate the pixelisation and

digitalisation of the image. In terms of durability,
although the new generation of semi-rigid fibre-
optic microendoscopes are more durable and more
user friendly with superior light transmission com-
pared with similar diameter rod lens telescopes, extra
care is needed by nursing staff when handling these
fine instruments. The majority are not currently
autoclavable and have to be soaked in sterilising solu-
tion. When autoclavable the lifetime of the micro-
endoscope is reduced. Furthermore, with
microendoscopy it is recommended that one uses
fluid distension, rather than gaseous medium, as very
mild contamination of the lens by blood or mucus
obscures the picture quality. This problem may be
overcome by having the scope outside the sheath by
1 mm. However, a significant advantage of micro-
hysteroscopy over standard hysteroscopy is that its
narrower outer sheath diameter makes it easier to
insert in nulliparous or post-menopausal women
without prior cervical dilatation.

The role of anaesthesia for
microhysteroscopy

Even before the advent of microhysteroscopy, sur-
geons reported that no anaesthesia/analgesia was
required in the vast majority of patients under-
going standard outpatient hysteroscopy.15 Non-
steroidal anti-inflammatory drugs are sometimes
given for the mild cramps which occasionally
accompany the procedure.16 In one study, 65% of
patients reported that the local anaesthetic intra-
cervical injection was more painful than the hys-
teroscopic examination itself.17 In another study,
the use of para-cervical block for routine outpa-
tient hysteroscopy in pre-menopausal women had
no advantage,18 It has been our experience that the
performance of microhysteroscopy examination
causes less patient discomfort than endometrial
biopsy.18

Outpatient microhysteroscopy

Hysteroscopy is now being used to replace dilata-
tion and curettage as the current technique to
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evaluate and treat abnormal uterine bleeding. Due
to technological advances and the introduction of
microhysteroscopes, over 80% of all diagnostic hys-
teroscopies can be performed in an outpatient set-
ting.

In a series of 2500 diagnostic hysteroscopies
using 4 mm hysteroscopes, more than 50% of
women presenting with a history of abnormal
bleeding had abnormal findings. The procedure
was successfully completed in 96% of patients
and a complete view of the uterine cavity was
obtained in 89% of patients.19 Similarly, 1000
outpatient microhysteroscopic procedures have
been described using a 1.2 mm semi-rigid micro-
hysteroscope (Figure 1.3) with normal saline as
the distending medium. The procedure was suc-

cessful in 97% of patients (Figure 1.4) and a sat-
isfaction survey revealed a 98% approval rating
from patients.20

Similar success rates have been achieved with the
flexible 2.9 mm or 3.6 mm hysteroscope.21

Operative outpatient microhysteroscopy
procedures 

It is possible to perform simple hysteroscopic pro-
cedures such as polypectomy in the outpatient set-
ting using microhysteroscopy. This is a problem
encountered in approximately 20% of women pre-
senting to the outpatient clinic.20,21 However, one
of the shortcomings is that due to the small image
any bleeding encountered during surgery obscures
the visual field. The use of a continuous flow
channel can resolve this problem. Bipolar micro-
electrodes that work in a saline medium could 
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Figure 1.3 1.2 mm fibre-optic hysteroscope 0o lens with protective
sheath (Karl Storz, Germany). A micro-fibre-optic hysteroscope.

Figure 1.4 View of the uterine cavity obtained with a micro-
fibre-optic hysteroscope showing a large polyp-1.2 mm fibre-optic
hysteroscope 0° lens (Karl Storz, Germany).

Figure 1.5 A Versapoint Bipolar electrode 5 Fr diameter (Ethicon,
UK) used for operative outpatient microhysteroscopy alongside a
biro.
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be a useful tool to reduce the need for sub-
sequent inpatient operative hysteroscopy22,23

(Figure 1.5).

Learning curve and accreditation

In the United Kingdom, there are recognised train-
ing courses in hysteroscopic surgery which have
Royal College approval. A survey of training in
minimal access surgery in the West Midlands
region supports the strong link between supervi-
sion of appropriate training and complications in
minimal access surgery and stresses the crucial role
of the supervisor and the need for formal training.24

This study revealed that only 25% of trainees
attended a formal training course.

Of the trainees, 26% encountered hysteroscopic
complications in their total experience. In general,
microhysteroscopes that are rigid or semi-rigid are
easier to insert and have a shorter learning curve;
2.5–3 mm flexible hysteroscopes can also be used.
The advantage of such instruments is flexibility, the
disadvantage is that insertion of flexible hystero-
scopes into the cervical canal require a longer
learning curve.

Conclusions: are patients better off?

Both standard and microhysteroscopy can be done
in the outpatient setting with little or no anaes-
thetic. However, microhysteroscopy with its finer
instruments may be better suited to a subgroup of
patients where no prior cervical dilatation is
required; post-menopausal and nulliparous women.
Significant cervical stenosis makes the insertion of a
conventional hysteroscope more difficult as
opposed to those with a diameter of 2 mm or less.
The drawbacks, however, are that as microhystero-
scopes usually contain fibre-optic systems, the
image quality is not as clear. Although it is possible
to do operative procedures with both, micro-
hysteroscopy is more likely to be limited to minor
procedures. Furthermore, microhysteroscopes are

fragile and they need careful handling from all per-
sonnel.

Summary

After considering the advantages and disadvantages
it can be concluded that the place for microhys-
teroscopy requires further evaluation but initial
results do suggest that it has a role in selected
patients where the use of standard hysteroscopy
with large diameter might be more difficult.
Further work needs to be performed on the poten-
tial non-invasive advantage of vaginal scanning
versus outpatient hysteroscopy particularly in the
post-menopausal patient.25

OUTPATIENT MICROLAPAROSCOPY

Evolution of operative endoscopy has led to the
development of microlaparoscopy with endoscopes
of less than 2 mm diameter.26 The evolution
towards microendoscopic techniques has been sup-
ported by:

1. The desire to perform minimal access surgery.

2. The desire to avoid large trocar incisions as
these may lead to herniation or incarceration of
bowel.

3. The desire to perform endoscopic techniques
with the patient under conscious sedation.

4. The desire to perform outpatient endoscopic
procedures.

We would recommend the following progression
for gynaecologists who wish to offer their patients
outpatient microendoscopy:

1. Become proficient at performing a variety of
laparoscopic procedures with standard size
instruments in hospital or in the operating the-
atre.

MICROENDOSCOPY IN GYNAECOLOGY
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2. Attend a formal comprehensive course in
performing microendoscopy in the outpa-
tient setting. The programme should con-
sist of both lectures and hands-on
training.

3. Practice these newly learned skills by perform-
ing microendoscopy in the hospital operating
room or procedure room. If possible, have a
mentor, instructor attend your first few cases.

4. Once you become adept at microendoscopic
techniques transfer these procedures into the
outpatients setting.

Indications for microlaparoscopy

Indications for outpatient microlaparoscopy under
local anaesthetic can be expanded to cover many
circumstances:

1. Safety in trocar placement in patients with
intra-abdominal adhesions, and primary trocar
placement as an alternative to open
laparoscopy.26–28

2. Diagnostic laparoscopy. Used in the diagnosis
of the acute abdomen29 and also for conscious
pain mapping.30 Patients need to be awake to
map out painful areas. This is a new and evolv-
ing area that has not been well defined so far.

3. Operative laparoscopy may be used. The
micro-laparoscope may be used for bilateral
tubal occlusion,31 endometriosis therapy and
assisted reproductive technology.32 Operative
laparoscopy may also be used for tubal
surgery for simple diagnostic procedures,
operative salpingostomy33 and second look
laparoscopy for the diagnosis of patients with
suspected malignancy.34

Contra-indications to microlaparoscopy

Contra-indications for the use of microlaparoscopy
are the same as those for routine laparoscopy with
only a few exceptions:

1. Contra-indications whether medical or surgical
as applied to routine laparoscopy. 

2. Enlarged uterus over 12–14 weeks size with
the placement of a microlaparoscope in the
mid point between the symphysis and umbili-
cus. A large uterus could feasibly get in the way
of examination of the adnexa and cul-de-sac.

3. Obesity. Due to the length of the microlaparo-
scope, it is obvious that the thickness of the
abdominal wall would limit its use.

4. Multiple abdominal incisions. In those patients
with multiple abdominal incisions where open
laparoscopy would ordinarily be chosen, a
microlaparoscope inserted in a closed fashion
could feasibly be unsafe. However, insertion of
the microlaparoscope at Palmer’s Point in the
left upper quadrant is an alternative that allows
the insertion of secondary trocars under direct
vision.27,28

5. Already planned operative laparoscopy. Any
patient on whom one already plans to perform
an operative laparoscopy under general anaes-
thetic would not require microlaparoscopy
unless it is to visualise insertion of secondary
trocars in a patient with a previously scarred
abdomen.

Instrumentation for microlaparoscopy

At present, the new generation of fibre-optic
microlaparoscopes are more durable and more
user friendly with superior light transmission
compared to glass rod endoscopes of comparable
diameter. Microlaparoscopes which can be fitted
to existing operating room equipment such as
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camera light sources are advantageous. It is our
experience that a single chip endoscopic camera
produces an image quality that is sufficient for
adequate diagnosis and surgery.35 Trocars and
cannulas of varying design have been produced
to match these new generation microendoscopes.
We use 2 mm cannulas but insufflating ports
have been designed using a standard 15 cm long
Veress needle.

After inserting the Veress needle into the abdomi-
nal cavity, the cannula is removed and a 2 mm
laparoscope (Figure 1.6) introduced into the
abdominal cavity.

This introducer is fitted with a rectangular
flange which can be activated to prevent it
from being pulled out inadvertently from the
abdominal cavity. Constant CO2 insufflation
can then be instituted through the insufflation
port to keep the abdomen distended at a con-
stant pressure. 

Small instruments, as small as 1 mm, have been
designed for surgical procedures. These
include, micro-scissors, graspers, dissectors and
probes. These instruments are either conven-
tional in design or modified hysteroscopic
instruments. Mechanical failure can occur
especially during long surgical procedures
owing to their small size and semi-rigid con-
struction.

Image quality and accuracy

The diagnostic accuracy of microlaparoscopes
(1.2–2 mm) has been compared with 5–10 mm rod-
less systems.7,10,35,36 It has been shown that although
microendoscopes are adequate for diagnostic and
minor operative procedures and the images obtained
were comparable with those obtained with con-
ventional laparoscopy, this is not achievable in all
cases.7,36 Under these circumstances, conventional
laparoscopy has to be used, and for these purposes it
has been shown that the use of a 5 mm endoscope
with modern optics and video will provide maxi-
mum utility and at the lowest cost.36 Furthermore,
operative gynaecological endoscopic surgery is only
possible to levels I and II with microlaparoscopes.33

This raises the question of what major advantage
micro-laparoscopy might have over conventional
laparoscopy.37

The role of anaesthesia for
microlaparoscopy

Laparoscopy has been performed under local anaes-
thetic for many years.38 The surgeons’ skills are
keenly tested when performing microlaparoscopy
under local anaesthetic. This is mainly because of
using the low insufflation pressures (6–8 mmHg)
required to minimise pain. As a result of the lim-
ited operating time, the surgeon must also be able
to work quickly and accurately in a highly ‘proto-
calised’ framework.39 Perhaps the most important
ingredient in performing microlaparoscopy under
local anaesthesia is a sense of trust and rapport
between the patient and physician. It is important
to realise, however, that no amount of medication
would make the procedure acceptable for a patient
who is inappropriate for the procedure. Patients for
outpatient microlaparoscopy should be selected
because they are motivated to have the procedure
done under these conditions or are at least very
receptive to the possibility that outpatient microla-
paroscopy under local anaesthetic will provide
information that cannot easily be obtained in any
other way.

MICROENDOSCOPY IN GYNAECOLOGY
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Figure 1.6 2 mm fibre-optic laparoscopewith a 3.2 mm optic Veress
needle (Karl Storz, Germany). A fibre-optic mini-laparoscope.
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Outpatient operative microlaparoscopy

The limitations include the fact that image quality
is not as good as the rod lens system, which is the
gold standard, but is still adequate to perform to
level II procedures.33 In addition the size of the
image is smaller. Potential problems include the
fact that there is shown to be a decreased perfor-
mance of skill of the laparoscopic surgeon using a
microlaparoscope versus a standard laparoscope.39

These results demonstrate that there is an increased
difficulty in performing laparoscopy with 2 mm
instruments, which underscores the importance of
formal training and objective skill assessment.
Currently, as there are no guidelines for outpatient
procedures, surgeons can perform almost anything
they desire in the outpatient setting. This highlights
the importance of attending a formal training
course. It is generally agreed, however, that most
first procedures should be performed in the hospi-
tal environment, particularly in operating theatre
where there are facilities for resuscitation available,
in case complications do arise. However, despite
the many precautions and training procedures for
performing outpatient microlaparoscopy, compli-
cations are occasionally unavoidable, particularly if
resuscitation is required. For this reason, surgeons
performing outpatient laparoscopy would be best
advised to be in a hospital setting. A very careful
selection of patients with informed consent is
essential and the most advanced procedure one
would consider performing is tubal sterilisation or
minor adhesiolysis. Patient preferences as regards
local versus general anaesthesia needs to be 
assessed.

Conclusions – are patients better off?

Conventional laparoscopy has reached its current
state of sophistication and utility because it offers
clear and indisputable advantages over laparotomy.
For the vast number of gynaecological surgical
indications, laparoscopy can accomplish, without
therapeutic compromise, the same task that previ-
ously would have demanded a large abdominal

incision, and offer a milder convalescence and
superior cosmesis in return. Similarly, the benefits
of advanced operative laparoscopy are now being
exploited with low associated risks. Micro-
laparoscopy currently provides potentially similar
benefits but using much smaller instruments. It has,
however, to be questioned if there are any major
benefits if this procedure gives a poorer video
image (the instrument needs to be held very close
to the organ to obtain adequate resolution), espe-
cially if the lens is contaminated by blood or 
peritoneal fluid, misses small pelvic lesions and
underscores endometriosis. Furthermore, most
microlaparoscopists suggest that conventional
laparoscopy is required if adequate imaging is not
obtained with microlaparoscopy. Clearly, more
research is required to evaluate microlaparoscopy
and determine if it does have advantages over con-
ventional laparoscopy especially in the outpatient
setting where only very minor procedures are
achievable.

SUMMARY

Microendoscopy in gynaecology

The growth of endoscopy is occurring as part of a
larger shift from open surgery to closed procedures.
The role of microendoscopy is being evaluated in
order to take the daycase, inpatient role of endoscopy
to a (local anaesthetic) outpatient environment. 

Outpatient hysteroscopy can now be achieved with
little or no discomfort and without the need for
local anaesthesia in most cases. The use of micro-
hysteroscopy has allowed this to occur safely. We
believe that very few of these procedures need to
be performed under general anaesthesia in a hospi-
tal setting. The advent of new bi-polar diathermy
instruments that can work in saline medium may
mean that simple procedures such as polypectomy
or division of intrauterine adhesions will be able to
be performed in the outpatient setting. The
broader question, in the context of women pre-
senting with abnormal uterine bleeding, of
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whether hysteroscopy is required or is superior to
lesser invasive procedures such as transvaginal scan-
ning has yet to be evaluated. We await further clin-
ical trials to answer this question. 

The promise of microlaparoscopy in comparison to
conventional laparoscopy is still debatable.
Conventional daycase laparoscopy utilising
5–10 mm scars have been a major advantage over
large open abdominal wall incisions. Massive scale
outpatient local anaesthetic laparoscopic sterilisa-
tions using conventional endoscopes have been
done successfully.40 Does the use of even smaller
scars for microlaparoscopy result in less pain and
faster discharge from hospital? Outpatient local
anaesthesia microlaparoscopic procedures may have
this advantage but not all patients will tolerate such
procedures particularly in developed countries.
These patients have to be carefully selected and
motivated to undergo such procedures. The indi-
cations for microlaparoscopy are currently to assess
safety in trocar placement in patients with intra-
abdominal adhesions41 and also for conscious pain
mapping.30 The value of reduced operative mor-
bidity, earlier return to work and improved quality
of life have yet to be evaluated by larger studies.
More importantly, the cost-effectiveness of such
procedures has to be addressed.42

Microlaparoscopy will need to be scrutinised in this
manner before it is widely accepted as the norm over
conventional laparoscopy for clinical practice in the
next millennium. In order to more clearly define the
area covered we propose a new terminology which
should be universally standardised across all fields of
surgery where endoscopes are used.
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The role of laparoscopy in urogynaecology

The results reported by Marshall et al 1 in 1949 and
Burch2 in 1961 demonstrated that the abdominal
approach to bladder neck surgery produced a
greater chance of success and a lower risk of recur-
rence. This has led the majority of gynaecologists
and urologists to adopt the suprapubic approach to
bladder neck surgery, though a reluctance to move
from the vaginal route was derived at least in part
from concern about the increased morbidity pro-
duced by an abdominal incision. Similarly, the sur-
gical treatment of vaginal vault prolapse can be
achieved by an abdominal or vaginal approach.
One randomised trial comparing abdominal sacro-
colpopexy with vaginal sacrospinous fixation has
been published and demonstrated a reduced risk 
of recurrence with the sacrocolpopexy, but
sacrospinous fixation has the advantage that a
laparotomy is not required.3 Thus, in both types of
pelvic reconstructive surgery the abdominal
approach appears to confer some benefits, but has
the disadvantage that the abdominal wall needs to
be opened. This will inevitably increase the post-
operative discomfort for the patient and in the
obese woman can make surgery technically more
demanding. The development of the laparoscopic
approach to reproduce the techniques performed
through an abdominal wall incision has the poten-
tial to provide maximum benefit with least distur-
bance to the patient. This chapter will cover the
literature of laparoscopic reconstructive pelvic
surgery, a description of the techniques including
some of the author’s own experience and the
lessons and needs for the future.

Laparoscopic colposuspension

The first report on laparoscopic colposuspension by
Vancaillie and Schuessler4 demonstrated that the
procedure was possible but not without technical
difficulty, illustrated by two bladder injuries in this
report of nine cases. Bladder injury is the most fre-
quently reported intra-operative problem indicat-
ing that the technique has some inherent difficul-

ties. My own experience suggests that there are
ways to minimise the risk of bladder injury. The
reports published following the Vancaillie paper
have no uniformity of surgical technique and many
different surgical materials are used (e.g. sutures,
bone anchors and meshes). Apart from bladder
injury, intra-operative difficulties are little men-
tioned in the reports. Few details of immediate
post-operative morbidity in terms of pyrexia, the
need for transfusion or infective morbidity are
reported. Liu5 reported results from a series of 58
women and found no cases of post-operative fever;
all the women were able to return to work one
week after surgery. Post-operative pain is not crit-
ically analysed in the published reports. In a retro-
spective record review in Manchester of 50 open
and 116 laparoscopic colposuspensions, opiate
analgesia was administered twice as frequently fol-
lowing open surgery indicating that immediate
post-operative pain is greater with a laparotomy
incision than laparoscopic port wounds. Length of
stay in hospital after surgery is difficult to compare
between Europe and North America where finan-
cial imperatives dictate early hospital discharge.
Post-operative voiding difficulties are often respon-
sible for longer hospitalisation after bladder neck
surgery. Different catheter regimes, including rou-
tine use of intermittent self-catheterisation will
influence time of discharge. In Manchester, our
results show that short term voiding difficulty is less
frequent following laparoscopic surgery but in the
longer term voiding problems are equally distrib-
uted between laparoscopic and open surgery.
Table 1.1 illustrates a meta-analysis of published
complications of laparoscopic colposuspension.

Apart from Burton7 all the published studies are
retrospective reviews. Burton performed a ran-
domised, prospective study comparing laparoscopic
with open colposuspension and demonstrated that
operating time was longer, recovery time from
surgery shorter and successful cure of stress incon-
tinence was only 74% at 12 months compared to
93% with the open approach. There was one blad-
der injury in each group. At 3-year follow-up, the
difference in success is more marked with 60% for
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the laparoscopic approach compared to 94% for the
open approach. The main criticism of this study
apart from the number of patients recruited is that
Burton had not gained sufficient experience in
laparoscopic surgery before starting the study. It
does, however, give information about what suc-
cess rates a novice laparoscopic surgeon might
expect to achieve if attempting laparoscopic colpo-
suspension.

Retrospective reports on laparoscopic colposus-
pension have included 2-year follow up with dif-
ferent results. Lobel and Sand8 reported a cure
rate of 89% at 3 months, 86% at 1 year and 69%
at 2 years. The series included a number of dif-
ferent techniques and an average operating time
of 190 minutes was recorded. Ross9 conducted a
retrospective review of 40 cases over 2 years and
reported success rates of 98% at 6 weeks and
90% at 2 years. Thus, one series suggests a
marked decline in efficacy and the other a sus-
tained effect on longer-term follow up. It is
interesting to note that Lobel and Sand fre-
quently used a Stamey needle to assist in their
technique and appear to be producing results
similar to the Stamey type colposuspension with
a higher risk of recurrence.

The main advantage of laparoscopic surgery is said
to be the rapid post-operative recovery. This is
supported in the report by Liu5 that all patients had
returned to normal activity within 1 week of
surgery. There is no comparative data available for
open surgery in these series. It is not known

whether it is good for the longevity of the bladder
neck support for patients to return to normal activ-
ity sooner. Post-operative return to normal activity
appears to vary between countries, with North
American studies indicating that when there is suf-
ficient financial pressure, early return home and to
normal activity is commonplace. MacKenzie10

illustrated, in patients recovering from hysterec-
tomy, that pre-operative information given to
patients has a major influence on time for recovery.
The apparent rapid recovery following laparo-
scopic surgery may, at least in part, be produced by
the patient’s and physician’s expectations. The
Sheffield cholecystectomy study11 illustrated that
when patients were blinded to the method of gall
bladder removal their recovery rates were the same
for open and laparoscopic techniques. A similar
study is required to assess whether there is any dif-
ference in immediate post-operative recovery from
colposuspension when the patients and attendant
nursing staff do not know by which technique the
operation was performed.

In the author’s experience of over 200 cases, the
main differences from open surgery are the new
operative skills required and the immediate post-
operative recovery. 

Laparoscopy is a surgical technique that all gynae-
cologists learn in training. Similarly, minor surgical
procedures such as sterilisation and minor adhesiol-
ysis are learnt in training. The most difficult new
skill of laparoscopic colposuspension is laparoscopic
suturing. For this reason mesh, stapling techniques,
and the Stamey needle have been used to try to
overcome the suturing difficulties. Suturing skills
can be learnt with training and practice. 

In a review of the first 50 cases the author per-
formed, the operating time halved, largely due to
improved suturing skills, but also due to improved
familiarity with the procedure by all members of
the theatre team . The laparoscopic approach now
takes, on average, 15 min longer than the open
approach.
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Haemorrhage 0.5%
Transfusion < 1%
Bladder injury 3.7%
Ureteral injury/kinking < 0.1%
Voiding dysfunction 5%
Detrusor instability 5%
Prolapse 3%
Incisional hernia < 0.1%
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Surgical technique for laparoscopic
colposuspension

Position on the operating table
The most convenient position, that allows the sur-
geon to insert fingers in the vagina to aid mobilisa-
tion of the paraurethral fascia, is the reverse
Trendelenberg with an assistant sitting in between
the patient’s legs. 

Access to retropubic space
All laparoscopic surgeons need to be aware of the
vessels of the anterior abdominal wall. The inferior
epigastric artery is most at risk when using the
transperitoneal approach.

Advantages of the transperitoneal approach
• Intraperitoneal procedures may be performed

including treatment of enterocele.
• Larger operating field.
• There is easier access to the upper lateral vagi-

nal wall which is important for paravaginal
repair.

Disadvantages of transperitoneal approach
• Risk of injury to inferior epigastric artery.
• Risk of bowel or other vascular injury with

port insertion.
• Risk of bladder injury when opening the peri-

toneum.
• Risk of hernia from port wounds.
• Intraperitoneal adhesions from previous

surgery may limit access to an anterior abdom-
inal wall.

Extraperitoneal approach
Under normal conditions the loose areolar connec-
tive tissue of the retropubic space can be divided
easily with blunt dissection. Balloon devices are
available and may prove helpful. 

Difficulties

The main difficulty is avoiding bladder injury.
Adhesions from previous pelvic surgery can lead to
the bladder being adherent to the anterior abdom-

inal wall. This can best be overcome by dissection
first into the retropubic space lateral to the midline
since most adhesions from previous surgery occur
centrally and are easier to identify when the space
has been opened laterally. 

Mobilisation of peri-urethral fascia
The surgeon’s index finger is placed in the vagina
lateral to the bladder neck whilst the bladder is
mobilised medially with the aid of a pledget. It is
advisable to tie a long suture to the pledget to avoid
losing it. Disposable pledgets fixed to a holder are
available.

Fixation of peri-urethral fascia to Cooper’s ligament
Using a straight needle attached to a suture of
choice two bites of the peri-urethral fascia are
taken and a single bite of Cooper’s ligament taken
and the needle withdrawn. When the tissues are
poor a full thickness bite of the fascia is advisable to
reduce the risk of tearing. A Roeder knot is tied
and pushed down with an assistant’s finger elevat-
ing the fascia. It is not always possible to attain
direct approximation of fascia to ligament, particu-
larly when an anterior vaginal repair has been per-
formed previously. The author places two sutures
on each side to ensure a strong fixation and two
bites of the fascia are taken with the first suture.
The main difference from open colposuspension is
that a narrower area of fascia is elevated with the
laparoscopic route although the difference is not
obvious on vaginal examination after the proce-
dure.

If a paravaginal repair is performed less bladder
mobilisation is required, but a curved needle is
necessary to enable access for fixation of the
endopelvic fascia to the fascia on the pelvic side
wall.

Suprapubic catheterisation
The author uses suprapubic catheterisation on
account of the ease of management of patients with
post-operative voiding difficulties. The bladder is
filled via the urethral catheter which is present
throughout surgery on free drainage. The
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suprapubic catheter is inserted under direct vision
into the bladder. A Bonnano catheter is suitable,
but other types equally serve the purpose.

Peritoneal closure
The anterior abdominal peritoneum may be closed,
but this is not necessary if the peritoneal incision is
large. A narrow gap in the peritoneum could lead
to bowel entrapment. In three out of the four cases
in which the author has re-entered the peritoneal
cavity some months after laparoscopic colposus-
pension the peritoneum had healed normally. In
one case the retropubic space remained open, but
had become peritonealised.

Wound closure
There is a significant risk of hernia formation in
port wounds of more than 5 mm diameter. A full
thickness closure is therefore required in lateral
wounds of more than 5 mm. Disposable and re-
usable devices are available for this.

Post-operative care
The author clamps the suprapubic catheter 
36 h after surgery and removes the suprapubic
catheter when the residual urine is less than 150 ml.
In the author’s experience, most catheters can be
removed by the fourth day, but voiding problems
after this are not uncommon. Rarely, long-term
intermittent self catheterisation is required.

In Manchester we have found that the incidence of
post-operative pyrexia is reduced from 31–11%,
wound infection from 8–1% and the doses of nar-
cotic analgesia required halved after laparoscopic
colposuspension when compared, retrospectively,
to 50 women who underwent open colposuspen-
sion in the unit during a similar time period.9

The average time for post-operative catheterisation
was also reduced, but voiding problems were not
uncommon in both groups, and so length of hos-
pital stay, (since women in the UK are reluctant to
return home with a catheter in place), was only
reduced by 3 days on average. At 6-months review
with urodynamics the objective cure rate was sim-

ilar but women said that return to normal took 
9 weeks after laparoscopic colposuspension com-
pared to 19 weeks after open colposuspension.
There was no statistical difference in the incidence
of new detrusor instability on urodynamics at 
6 months between the two groups. A 2-year 
questionnaire review has been performed, this has
revealed that 58% of the laparoscopic group never
leak urine, and 50% of the open group never leak.
Ninety-four percent of the laparoscopic group said
they were satisfied with the result of their surgery
compared with 80% of the open group. This retro-
spective review is flawed in many ways with the
potential for bias (in both directions) in a number
of areas but it indicates that, at 2-year follow up of
two demographically and clinically similar groups
of women, there is no major difference in cure rate
between the open and laparoscopic techniques.
This highlights the need for a randomised 
prospective study involving a large number of
patients

Laparoscopic sacrocolpopexy

A number of abdominal procedures have been
described for the treatment of vaginal vault pro-
lapse, including anchorage of the vaginal vault to
the anterior abdominal wall with fascial strips or
non-absorbable sutures12 or elevation of the vault
towards the sacrum. Several techniques for anchor-
ing the vaginal vault to the sacrum have been
described and one of the earliest was that by Lane13

in which a synthetic graft is sutured from the vagi-
nal vault to the sacral promontory. Different mate-
rials have been used to anchor the vaginal vault;
Teflon mesh,14 Marlex mesh,15 Mersilene1,6–18 or fas-
cia lata,19 These procedures have resulted in success
rates ranging from 91–100%.

Laparoscopic sacrocolpopexy was first reported
by Nezhat et al.20 Fifteen cases were included in
which a 2.5 cm by 10 cm piece of Mersilene or
Gore-Tex® mesh (WL Gore & Associates, Inc,
Phoenix, AZ) was sutured to the vaginal apex
and sutured or stapled to the sacrum. Follow up
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from 3–40 months is reported with “complete
relief” of their symptoms in all cases. One
woman required a laparotomy for bleeding from
the pre-sacral area. In 1995 a series of 29 cases
was reviewed retrospectively by Mahendran et al
from Manchester.21 In this series one recurrence
of vault prolapse was reported in follow up rang-
ing from 6 months to 2 years. Of interest was
the finding of low rectocoeles in ten of the
women when examined 6 months post-
operatively, although the women were not
always aware of the prolapse. In an attempt to
reduce the incidence of recurrence of posterior
vaginal wall prolapse the author performed a
number of procedures in which prolene mesh
was introduced vaginally during a conventional
posterior repair thereby reinforcing the full
length of the posterior vaginal wall. A series of
29 cases illustrated that this is generally followed
by an uncomplicated recovery, but trimming of
the mesh in the out-patient clinic was required
in one in four cases. In one case a mesh was
removed after a perineal abscess developed, but
this was thought to be related to an anal sphinc-
ter repair rather than the mesh. Subsequently a
more extensive dissection between the vagina
and rectum has been employed laparoscopically,
enabling the mesh to be placed down to the
level of the perineum without opening the
vagina. This dissection can be difficult particu-
larly since most women have undergone previous
surgery in the region. In one case, a hole was
made in the rectum but after laparoscopic repair
the sacrocolpopexy was uncomplicated, as was
the recovery. Since patients who have vaginal
vault prolapse are often frail, elderly and obese,
the benefits of laparoscopic surgery are often
more obvious than for colposuspension.

Ross22 published a 12-month review of 19 women
following laparoscopic surgery for post-hysterec-
tomy “vault eversion.” All 19 women underwent
sacrocolpopexy, modified culdoplasty and Burch
urethropexy. Six paravaginal and 13 posterior vagi-
nal repairs were performed. Prolene mesh was
sutured to the circumference of the vaginal apex

and passed through a peritoneal tunnel to be
sutured to the anterior sacral ligaments. Bladder
injury occurred in three cases but all women were
discharged within 24 h of surgery and no patient
had a catheter in place for more than 4 days. At 
1 year after surgery one woman had “mild” stress
incontinence (compared to 17 pre-operatively),
two women had cystocoeles and three rectocoeles.
This represents quite a high recurrence rate of
lower vaginal prolapse at short-term follow up
despite extensive repair surgery.

Technique

Once anaesthetised, the patient is placed in the
reverse Trendelenberg position with the legs in
Lloyd-Davies stirrups. The bladder is then
catheterised with a size 18 Foley catheter. A
pneumoperitoneum is created by inserting a
Veress needle suprapubically. A subumbilical 
10 mm port is used for the laparoscope and two
further ports introduced; a left lateral 5 mm port
and a right lateral 12 mm port. Particular care is
taken not to damage the inferior epigastric artery.
These two lateral ports are used to introduce the
instruments used to perform the procedure. The
peritoneum over the vaginal vault is opened
using the diathermy scissors and the bladder
dissected anteriorly and the rectum posteriorly to
expose the vaginal vault and posterior vaginal
wall. This dissection is made easier by the
introduction of a vaginal dilator into the vagina
by an assistant to elevate the vault. On occasions
a rectal probe can be of assistance. A prolene
mesh graft is inserted into the pelvis through one
of the ports. The graft is sutured to the vaginal
vault using a No.“0” PDS Endoknot (Ethicon,
Scotland). Initially four sutures were used to
secure the graft over an area 3 cm × 3 cm. With
increasing experience, this area has been extended
to include the whole of the posterior vaginal wall
including beyond the rectal reflection. Anchorage
of the graft along the full length of the vagina to
the perineum will reduce the risk of posterior
vaginal wall prolapse post-operatively. In cases
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where there is an obvious deficit in the upper
anterior vaginal wall this area is also covered with
mesh.

The sacral promontory is identified and the peri-
toneum over the promontory is incised over an 
8 cm vertical area using diathermy scissors. The
retroperitoneal tissue is dissected away from the
periosteum of the promontory. This length of inci-
sion is required to mobilise sufficient peritoneum
to cover the mesh after fixation to the vagina and
sacrum. Careful identification of the rectum to the
left of the incision, and the right internal iliac artery
and right ureter is carried out during this dissection.
Care is also taken with vessels running over the
sacral promontory.

The graft is then secured to the sacrum using a her-
nia stapling device (either Autosuture UK Ltd,
England or Ethicon UK). The open weave type of
graft has been found to be easier to suture and sta-
ple through than materials of a closer weave (e.g.
Gore-Tex®). The graft can be sutured to the sacral
promontory, but this can be difficult. The stapler is
a much quicker and easier method and would
appear to provide a secure attachment. The authors
have found that it is easier to achieve the appropri-
ate tension in the graft by fixation to the vagina
first. The vagina is then supported by a dilator,
whilst the mesh is aligned over the sacrum and the
staples inserted. Any excess mesh can then be
trimmed away. Having anchored the graft, the
peritoneum over the graft is closed using the staples
in order to close off any potential gap that could
lead to an internal hernia. The patients are given an
intra-operative bolus dose of co-amoxiclav 1.2 g
intravenously.

Results

A series of 29 patients who underwent laparoscopic
sacrocolpopexy has been published.21 This paper
demonstrates that the technique is safe and effec-
tive. Few intra-operative problems were encoun-
tered, although bladder injury occurred on two

occasions. One of these occurred during colposus-
pension when there were adhesions from previous
surgery. The mean theatre time was 123 min
(including anaesthesia time) which is longer than
open surgery although this time includes the
“learning curve’’ times. Post-operative recovery
was markedly different from the author’s experi-
ence of open surgery where ileus is not uncom-
mon. 17 of the 29 cases returned home within 
72 h of surgery with a range of 1–8 days (mean 
3 days). At follow up, the main problem has been
recurrence of lower posterior vaginal wall prolapse
(10 cases) and this has led to modification of the
technique as described above. All the women have
been questioned about dyspareunia and this has not
been a problem at 6 months or beyond in those
women who were sexually active. Stress inconti-
nence has been reported post-operatively and the
author now performs a colposuspension when
there has not been any previous retropubic surgery.

Laparoscopic repair of enterocoele and
rectocoele

The first published report of the laparoscopic repair
of an enterocoele in 199323 included 18 women in
whom the enterocoele repair was performed in
combination with a posterior repair, a laparoscopic
Burch colposuspension and in some cases a hys-
terectomy. In one case the enterocoele repair was
not possible due to intra-peritoneal adhesions from
previous surgery. Medial displacement of the ureter
was noted in six of the 17 cases but no detriment
to function occurred. In one case a suture was
placed through the ureter but recognised and
removed immediately. 

Most patients were discharged within 48 h but
voiding difficulties kept a few women hospitalised
for up to 5 days. Follow up was 12 months in one
case but less in the remainder. No evidence of
enterocoele was seen on examination but two of
the women were troubled by dyspareunia.

A descriptive report of a new laparoscopic
approach to enterocoele repair24 detailed a tech-
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nique based upon the principles of the Zacharin
abdomino-perineal repair. Forty women under-
went surgery which included major concomitant
surgery in 37 cases. Bladder perforation occurred in
one case but the intra-operative blood loss was
only 40 ml on average. Twenty-five out of the 40
women experienced low back pain post-opera-
tively and 20 out of the 40 women complained of
constipation. The average length of hospitalisation
was 2.2 days (range 1–7 days) and all women were
reported as being able to return to normal activity
within 1–2 weeks. For reasons that are not made
clear there were no details of further follow up. 

The only published series of laparoscopic recto-
coele repair is a series of 20 women in whom a
polyglactin mesh was sutured into the plane
between vagina and rectum.25 All 20 women
underwent laparoscopic colposuspension and
McCall colpopexy, 16 underwent paravaginal
repair, 12 supracervical hysterectomy, 4 sacro-
colpopexy, 3 rectopexy and 3 perineorrhaphy. No
intra-operative problems were reported, with the
average estimated blood loss being 5 ml. There
were no cases of fever, anaemia or re-hospitalisa-
tion and all women were discharged within 
24 h. At a 12-month review, no woman reported
dyspareunia and a 95% rate of “symptom relief ’’
was given without any details of findings on exam-
ination.

Conclusions

Laparoscopic pelvic reconstructive surgery is still in
its infancy, particularly with regard to evaluation. It
is clear that reproduction of the open techniques
are possible but this does not equate to reproduc-
tion of results. Prospective randomised compara-
tive studies are required for a meaningful evalua-
tion.
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Introduction

Imagine a man with localised prostate cancer.
Radical surgery reduces mortality but inevitably
impairs sexual function to some degree, and
often causes complete impotence. Some tumours
never spread beyond the prostate, and those that
do can be treated with hormones that also cause
impotence. A policy of observation and delayed
hormone treatment if spread occurs carries a
mortality rate intermediate between radical
surgery and no treatment. All the risks vary with
the tumour grade and stage, and individual men
vary in the importance they give to sexual func-
tion. It is impossible to make a sensible decision
without having some logical way to both esti-
mate risks correctly and take into account indi-
vidual preferences.

Decision analysis

Decision analysis provides a solution.1–3 It
involves breaking the decision down into its
component parts, analysing these in detail sepa-
rately and then combining them to identify the
course of action that in prospect will be of the
most value. 

The steps of decision analysis

1. Define the decision problem.

2. Model it over time in a flow diagram, identify-
ing the possible choices, the uncertainties
resulting from these choices, and the outcomes
which may differ in value (utility).

3. Measure the probabilities and utilities of each
outcome.

4. Combine the two to identify the choice with
the maximum expected utility.

5. Measure the effects of plausible changes in the
various uncertainties by sensitivity analysis.

Advantages
The whole process is analytical, structured, and
transparent. It permits correct weighting to be
given to all probabilities, and avoids the biases that
affect subjective estimates of probability.4 It is par-
ticularly suited to those decisions where personal
values matter, since it allows the values of the indi-
vidual most affected by the decision to be given
correct weighting, and provides a check against the
doctors’ values being given undue prominence. It
is prescriptive. Its underlying basis, expected utility
theory, provides a rational way to choose how to
act under uncertainty. Decision-makers should
choose the course of action with the maximum
expected utility, defined as the product of the util-
ity of the outcome (correctly measured) and its
probability.5,6

Disadvantages
Decision analysis has limitations. It takes time and
intellectual effort, which may be better spent else-
where. It is best suited to relatively complex but
well structured decisions. If the decision is too sim-
ple the effort is unnecessary. If the decision is
unstructured it may be impossible to reach a clear
decision. Its very openness may offend some peo-
ple. Sometimes people prefer decisions to be
opaque.

Nevertheless, surgeons tend to like explicit and
open analysis, so it is not surprising that decision
analysis is being increasingly used in this field. In
this chapter the author will illustrate decision
analysis with one detailed example, cancer surgery
that will destroy fertility, and describe briefly some
other areas where decision analysis has been used. 

Cancer surgery that will destroy fertility

The scenario
A 29–year-old nurse had an abnormal cervical
smear and a cone biopsy had revealed a moderately
differentiated squamous cancer, invading 2 mm
below the basement membrane and with lymphatic
involvement. The primary tumour was completely
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excised and the pathologist reported a wide margin
of normal tissue around the tumour. The nurse has
no children. What treatment should she choose?

The treatment options lie between no further ther-
apy, and extended hysterectomy with lym-
phadenectomy. Simple hysterectomy would not
remove tumour metastases, is unlikely to improve
survival, and would automatically render her infer-
tile. The possible outcomes are survival with fertil-
ity retained, immediate death from surgical com-
plications, delayed death from cancer, and infertile
survival.

Decision tree

We first structure the problem using a decision
tree. This is a flow diagram in which decisions and
outcomes are represented in order, with early
events to the left and later events to the right. 

Decision points are represented by square nodes
and points where outcomes occur by chance, by
round nodes. The decision node represents the
choice between no further surgery and radical hys-
terectomy. The upper chance node represents the
chance that the patient may die of cancer or survive
in full health having retained her fertility if the “no
surgery” option is chosen. The other nodes are
self-explanatory. The order of events in this deci-
sion tree needs to be chosen with care. The chance
outcome of “spread” or “no spread” occurs before
operation but will only become known to the clin-
ician when the excised specimen has been exam-
ined. It is therefore placed after the operation. 

Probabilities and utilities

Probabilities
The next step is to fill in the probabilities and util-
ities of each outcome. There are no randomised
trials to provide these, so we base our estimates on
observational studies, just as we would do if we
were not using decision analysis. After literature
review we estimated surgical mortality as 5 per

1000, the likelihood of disease spread beyond the
cone biopsy as 2% and the chance of cure by
surgery if it had done so as 50%.7

Surgery thus has the lowest expected mortality of
1.5% (0.5% operative mortality plus half of 2%
mortality from disease spread not cured by radical
surgery). No surgery carries a 2% mortality. 

Utilities
However, this does not mean that radical hysterec-
tomy is the best treatment. We need also to con-
sider the patient’s preference for delayed death
from cancer versus immediate death from surgery,
and the desire to conserve fertility. We need to
know the patients’ relative value or utility of being
rendered infertile and of suffering a delayed death
from cancer. She ranked them as follows: the best
was fertile life, the worst delayed death, with infer-
tile life and immediate death rated intermediate
(Figure 3.1).

We need to know where exactly the intermediate
states fall on this scale. There are a number of pos-
sible ways to do this although only one is correct.
Let us consider the utility of being rendered infer-
tile.

Measuring utility

We could ask the patient to mark on the line the
point that she believes corresponds to this health
state. This is quick and easy to do but may be mis-
leading. Even if people really believe that a health
state is valued at the extreme end of the scale they
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Figure 3.1 A scale of values for the cervical cancer decision.
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typically mark it towards the middle section. We
could ask her to express the utility of infertility in
terms of some other natural scale such as money or
years of her own life. For example we could ask
her how much money she would pay or how many
years of her own life she would sacrifice to retain
fertility. For health interventions that people are
used to paying, these methods may be effective, but
usually people find them too hypothetical. Another
problem with measuring utility on such scales is
that they are usually non-linear. Typically, people
are risk-averse for both money and years of life,
and value the first monetary increment proportion-
ally more than later ones, and years immediately
ahead proportionally more than years far in the
future. Instead, we ask patients directly how much
risk of dying they would be prepared to take to
avoid infertility. The process is called the basic ref-
erence lottery. It goes as follows.

We ask her to imagine two doors, one of which
she must go through. Behind the left hand door
there was no risk of death but she would be ren-
dered infertile. Behind the right hand door she
would encounter a 50% chance of fertile survival
but also a 50% risk of death. She chose the left-
hand door. The risks of death through the right
hand door were decreased until a point was
reached where she could not decide which door to
choose. This occurred when the risk of death
through the right-hand door was 5% and of fertile
survival 95%. She valued survival with infertility as
0.95 on a scale where full health was valued l and
immediate death valued 0. A second similar lottery
between delayed death from cancer and various
chances of full health or immediate death gave a
utility for delayed death of 0.05.

Combining probabilities and utilities

Having measured the utilities we need to combine
them with the probabilities to select a preferred
course of action, i.e. that with the greatest expected
utility. We start by estimating the utility of each
chance node.

This is calculated as the weighted average of the
utilities of its possible outcomes, where the weights
are the probabilities of each outcome. The utility
of the upper chance node wis thus:

(0.02 × 0.05) + (0.98 × 1.0) = 0.981

Where there is a sequence of chance nodes in the
tree we use the weighted utility of the distal chance
node in calculating the expected utility of the
proximal node. The utility of a decision node is the
maximum of the utilities of its component
branches since a rational decision-maker should
choose this strategy. We call the process of pruning
all but the most advantageous branches at decision
nodes “folding back” and the process of calculating
utilities at a chance node “averaging”. By a combi-
nation of both processes it is possible to select the
course of action with the highest expected utility.

Expected utilities are shown in lozenges with
arrows pointing to the node or branch to which
they apply. Branch utilities are shown in grey
lozenges and are the product of the outcome util-
ity and its probability. Chance node utilities are
shown in white lozenges and are the sum of the
relevant branch utilities. It is clear that the expected
utility of no further surgery (0.981) is greater than
radical hysterectomy (0.936) and this is the option
our patient should choose. 

The difference in expected utility between the dif-
ferent courses of action may not appear very great,
but on this scale the difference 0.045 represents 4.5%
of the value of her entire remaining life in full health!
Moreover, if the axioms of expected utility theory
are accepted by our patient (most people do agree
that this is how they wish to make decisions), and if
the probability and value estimates are the best pos-
sible, it would be perverse to choose the course of
lower utility however small the difference.

Sensitivity analysis

We have now shown how the problem is struc-
tured, probabilities are selected, values measured
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and the course of maximum expected utility 
identified.

The final part of a full decision analysis should
include a sensitivity analysis, because conclusions
are dependent on the probabilities and utilities used
and in real life we are rarely, if ever, certain what
these are. In a sensitivity analysis, each of the key
probabilities and values are varied in turn within
the range of reasonable uncertainty to test the
robustness of the conclusion. Figure 3.2 shows a
one-way sensitivity analysis to show the effect of
varying the utility of infertility. Each straight line
on the graph represents the expected utility of the
relevant strategy at each level of infertility utility.
The strategy lines intersect at an infertility utility of
0.995; therefore above this value radical surgery is
the preferred option while below it no further
surgery is preferred. The point at which the strat-
egy lines intersect is called a decision threshold.
This threshold will vary itself if other variables such
as operative mortality and recurrence risk are
changed. The effect of changing more than one
variable can be shown in a threshold analysis
(Figure 3.3). Here the decision threshold is plotted
against recurrence risk and utility of infertility for
three different operative mortality rates. For each
patient the utility of infertility and probability of
disease spread is plotted. If this point falls below
and to the left of the relevant threshold line the
patient should not undergo surgery and if above
and to the right she should. The effect of varying
utilities and probabilities can be seen at a glance.
Since our conclusions are very sensitive to the
value placed on retaining fertility it is important to
explore this issue carefully with the patient.

Other examples

Oophorectomy
Whether to remove the ovaries at hysterectomy
has been long debated. If hormone replacement
therapy is available, and since ovarian removal adds
little to operative mortality and prevents ovarian
cancer, the conclusion has usually been that bilat-

eral oophorectomy is best. However, even taking a
tablet a day to replace oestrogen is an inconve-
nience, and for those who will not comply it may
be safer to leave the ovaries to prevent heart disease
and osteoporosis. Decision analysis confirms this;
for women of average drug taking compliance
ovarian conservation is the preferable course.8 The
question of prophylactic oophorectomy as well as
mastectomy also arises for women with a high risk
of breast cancer due to the BRCA1 or BRCA2
gene mutations. Here, survival has to be traded
against quality of life. 

It turns out that prophylactic surgery improves sur-
vival, with prophylactic mastectomy giving much
greater gains than oophorectomy.9 However, when
quality of life is taken into account the overall ben-
efit is restricted to the highest risk patients.10

Sometimes decision analysis provides a surprising
slant on an old question. Generally, gynaecologists
remove the uterus if they are already removing
both ovaries, the argument being that leaving it
behind serves no useful purpose and carries a risk of
endometrial cancer. However, when decision
analysis takes into account the additional short-
term morbidity of hysterectomy, the benefits are
marginal and the optimal choice sensitive to the
patient’s attitude to risk.11

Cervical cancer prevention
Is it better to repeat borderline smears or proceed
directly to colposcopy? If colposcopy reveals an
abnormality, is it better to treat this immediately or
to await histological confirmation? In both cases
there is a difference in survival and convenience from
the competing policies, and decision analyses show
clearly both that immediate colposcopy is preferable
to repeating the smear,12 and that for apparently high-
grade colposcopic lesions “see and treat immedi-
ately” is preferred to awaiting histology.13

Route of hysterectomy
The choice between the abdominal and vaginal
route for hysterectomy may appear an obvious
topic for decision analysis. However, the lack of
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Figure 3.2 A one-way sensitivity analysis for the cervical cancer decision.
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unbiased data on the relative short-term morbidity
from the two procedures limits the conclusions that
may be drawn. Although most analyses suggest that
the vaginal route should be encouraged plausible
changes in the uncertainties would change the con-
clusions.14 Decision analysis works best on well
structured, albeit complicated problems.

Non-gynaecological surgery

Prostate cancer
The example in the introduction of early prostate
cancer, has been the subject of a number of analy-
ses. It turns out that although surgery increases life
expectancy slightly, when individual values are
taken into account, quality-adjusted life expectancy
is often reduced so that watchful waiting is some-
times the best policy. Nevertheless the overall
effect on the quality-adjusted life expectancy is sen-
sitive to individual utilities, and men who place rel-
atively little value on sexual function may benefit
from radical surgery.15 The clarity introduced by
decision analysis has considerably enhanced the
quality of debate over this complex management
decision.16

Neuro- and vascular surgery
A famous example of decision analysis concerns
whether to operate on patients with incidental
intra-cranial saccular aneurysms. The aneurysm
may rupture at any time and cause death or stroke,
but surgery also carries a risk of immediate death
and brain damage. The optimum choice depends
on the age and general health of the patient, the
chance of rupture, surgical mortality and morbid-
ity, and the patient’s relative preference for imme-
diate or long-term risks. For an otherwise healthy
woman of 45, surgery has the greatest expected
utility.17 Later analyses have not seriously ques-
tioned this conclusion,18 although if anti-platelet
therapy is included as an option19 medical treatment
is preferred in some scenarios. Surgery is also usu-
ally favoured for unruptured intra-cranial arterio-
venous malformation.20

Disagreement between decision analyses

The conclusions from different decision analyses
may differ. For example for the choice of whether
to undergo immediate surgery or watchful waiting
for asymptomatic severe carotid stenosis, decision
analyses have given different results.21–22 Sarasin21

suggested that observation was preferable unless the
patient was very risk-tolerant. By this she meant
willing to accept short-term mortality and morbid-
ity to decrease future risk of death or chronic dis-
ability due to stroke. This attitude can be measured
and care individualised. However Cronenwett,22

concluded that surgery usually increased quality
adjusted life expectancy. Naturally we should be
cautious when this happens since if they really are
considering the same question they cannot both be
right. However, the advantage of decision analysis
is that in contrast to traditional implicit medical
decision-making, the assumptions underlying the
model are explicit so that readers can judge for
themselves which applies to their own practice.
The explanation for the difference above was that
Cronenwett22 used different baseline data from a
recent large trial and a slightly different method for
structuring the decision,

Other areas subjected to decision
analysis

These include the place of anterior temporal lobec-
tomy for intractable temporal lobe epilepsy,23

surgery for small acoustic neuroma.24 Both are well
worthwhile when quality of life is taken into
account. In contrast, arranging autologous blood
transfusion to minimise the risk of viral infections
after elective surgery25 provides very little expected
health benefit, given the improved safety of allo-
genic transfusions today.

When should decision analysis be used?

Although all decisions require weighing of risks
and benefits and could be affected by individual
preferences, decision analysis is not always appro-
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priate. At the very least it takes up intellectual
resources, and for many poorly structured problems
traditional intuitive thinking is still best. Intuition is
most suited to decisions where there are many
information cues available but no available organis-
ing principle. However, decisions made this way
are resistant to criticism, as their bases are not visi-
ble to the observer or even the decision-maker.
Intuition is ill suited to analysis of probabilistic
information because the way people estimate prob-
ability subjectively leads to predictable biases. They
tend to overestimate the probability of situations
that can be easily visualised. They tend to judge the
likelihood of things happening by how much they
resemble typical examples of the event. This can
lead to serious errors if people neglect base rates,
especially at low risks. Finally, if people have any
idea of the probability of an event they tend to
revise this in the light of new information by mak-
ing an adjustment. If the initial estimate was wrong
the new estimate will be wrong. Even if the origi-
nal estimate was correct, adjustments from
anchored values are typically insufficient, leading to
predictable biases. This is why, when we have
time, and a complex but well structured choice,
decision analysis should be used. It spells out the
bases of decisions and facilitates criticism by expos-
ing underlying assumptions. As gynaecology
becomes more evidence based and as people want
the underlying assumptions of decisions to be
open, it will be increasingly used. For difficult
problems there are good reasons to believe that it
will result in decisions that accord better with
patient preferences than intuitive methods.
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Introduction

Over the last 50 years the surgical management of
female incontinence has undergone a number of
significant changes with greater understanding of
the mechanism of female incontinence and its sur-
gical treatment. Increased knowledge of the mor-
bidity and long-term results of the great variety of
surgical procedures described for treating female
incontinence has led to the continuing develop-
ment of new and alternative procedures.

The aims of any new surgical treatment are to
maximise the chances of a successful outcome,
while minimising the surgical morbidity and
reducing the cost to society and the individual,
both of the procedure itself and subsequent conva-
lescence. The cost of any repeat surgery needs to be
included. Considerable interest has focused on the
financial aspects of medical treatments and interest
is developing in methods of measuring surgical
outcomes in terms of those that improve the qual-
ity of life of the woman concerned, as well as using
objective measurements of success.

Whilst there is tremendous enthusiasm for new
procedures, appearing to offer a greater chance of
success with reduced morbidity, it is important to
critically assess the claims made for these proce-
dures.

This chapter outlines those new techniques that
appear most promising and evaluates their place in
current practice in the light of historical experi-
ence.

Established surgical treatment for female
stress incontinence

In order to understand and evaluate new proce-
dures it is useful to examine the development of
surgery for female genuine stress incontinence
(GSI) as there are many lessons which can be learnt
from this.

Genuine stress incontinence is defined as the invol-
untary loss of urine when the intravesical pressure
exceeds the intraurethral pressure in the absence of
detrusor activity.1 Over 150 different surgical pro-
cedures have been described for the treatment of
GSI, and this number continues to increase. While
many of these are simply variations on existing
techniques, nevertheless there is a huge array of
potential operations from which to choose.

Very few of these procedures have been evaluated
in prospective, randomised controlled trials. Many
authors have published results of their procedures
enthusiastically, while on closer examination out-
comes are often given as subjective evaluations
with very few studies showing objective evidence
of success. When Pereyra published the results of
his needle suspension technique in 1959, he quoted
a 90% continence rate after 14 months follow-up.2

When Stamey published his variation on this tech-
nique in 1969,3 he reported a 100% success rate
although notably this was on subjective criteria
only. Marshall, Marachetti and Krantz describing
their retropubic procedure in 1949,4 reported sub-
jective cure rates of 89% but made no mention of
the relatively common surgical complication of
osteitis pubis which is now known to occur in
2.5–7% of women undergoing this procedure.5

Burch6 when describing his retropubic colposus-
pension reported a 90% success rate but made no
mention of the 15% incidence of de-novo detrusor
instability which is now known to occur following
this procedure.7 The early results of needle suspen-
sion procedures such as the Stamey, Raz or
Pereyra, while initially very good in the short term
are now well known to have extremely poor results
on long-term follow-up.8 The long-term results of
these surgical procedures for GSI have become
clear only with the passage of time.

All of these examples illustrate that the initial suc-
cess rates from any new procedure, particularly when
performed by enthusiasts, expressed in subjective
outcome measures, are much higher than when the
procedure is used more widely by a variety of prac-
titioners. It is also clear that time is needed to assess
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the long-term results of any new procedure together
with any long-term complications that may occur.
As with needle bladder neck suspension procedures,
the early results may appear promising however, on
longer-term examination they may be extremely
disappointing. In addition, there is difficulty evalu-
ating one procedure against another as very few
comparative randomised controlled trials are pub-
lished in the literature.

Recently two meta-analyses of procedures for stress
incontinence have been published (Jarvis in 1994,5

Black and Downes in 19969). Both of these studies
give useful information as to which procedures
offer the most likely chance of objective cure of
stress incontinence. Both publications highlight the
much higher objective cure rates for a first
operation with retropubic suspension procedures,
such as Burch colposuspension or Marshall-
Marachetti-Krantz, or with sub-urethral sling tech-
niques.

The Marshall-Marachetti-Krantz procedure is
complicated by a relatively high incidence of
osteitis pubis4 and for this reason has fallen out of
favour. Therefore the modified Burch colposus-
pension or a sub-urethral sling procedure would
currently be regarded as the procedure of choice as
a primary continence procedure (Table 4.1).

The American Urological Association also pub-
lished a report on surgical management of female
stress urinary incontinence.10 This reinforces the
results of the studies by Jarvis and Black.
Retropubic suspensions and slings appear to give
better success rates compared to anterior vaginal
repair and needle suspension procedures. The
results of this report are summarised (Table 4.2).

Given that both a modified Burch colposuspension
or sub-urethral sling procedure have the potential
to give a very high objective cure rate, why then is
there a need to search for new surgical techniques? 

While the Burch colposuspension is undoubtedly a
very successful operation, it is nevertheless a major

surgical procedure with significant concomitant
surgical morbidity, necessitating a relatively long
hospital stay and a prolonged convalescence of 6–8
weeks.

The Burch colposuspension also has two associated
long-term problems, the first of which is the
obstructive nature of the procedure, (Hilton and
Stanton11) with a small but significant number of
voiding difficulties occurring post-operatively.12

The second problem associated with Burch colpo-
suspension is post-operative de-novo detrusor
instability. This occurs in some 12–15% of
women.13,7 The cause of de-novo detrusor instabil-
ity is not thought to be due to obstruction and the
mechanism remains unknown, however, it seems
likely that a proportion of these patients had pre-
operative detrusor instability undetected at cystom-
etry and it may be that more stringent pre-opera-
tive investigation may reduce this.14

Modified Burch colposuspension is associated with
post-operative formation of an enterocele or recto-
cele, the incidence of post-operative rectocele is
between 7.6% and 17% of cases.15

Sling procedures also have drawbacks. The disad-
vantage of using autologous sling materials such as
rectus sheath or fascia lata is that a second surgical
incision needs to be made, which increases the
morbidity of the procedure. In addition, it seems
increasingly likely that those women suffering from
stress incontinence have an inherent defect in col-
lagen biochemistry16,17 and the use of autologous
connective tissue may lead to medium-term failure
of the procedure due to collagen deficiency in the
sling material.

The use of synthetic slings has been widely
described. Mercilene®, Marlex® and Gortex® have
been employed and the infection rate appears no
greater than with autologous slings. However, ure-
thral erosion has been reported following the use of
synthetic material.10 In addition Hilton18 has shown
that sub-urethral sling procedures increase outflow
resistance significantly, and long-term voiding dif-
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ficulty, which may be more common with syn-
thetic sling material is an additional complication of
sling procedures.

The development of new continence
procedures

A number of factors need to be considered when
any new continence procedure is proposed. The
first of these is the age and physical activity of the
woman concerned. For an older patient who is less
physically active a procedure with a lower objec-
tive cure rate but high subjective cure rate with
minimal morbidity may be more suitable. Whereas,
in a younger woman with a more active lifestyle a
higher initial morbidity may be acceptable pro-

vided it offers the likelihood of longer-term objec-
tive cure.

Previous treatment needs also to be considered. It
has been shown that women who have had previ-
ous failed continence procedures have a much
higher failure rate for secondary procedures and a
higher operative morbidity.19 In this situation, a
procedure with a lower initial complication rate
but slightly lower chance of objective cure may be
more acceptable than in a woman undergoing a
primary continence operation. 

The presence or absence of concurrent pathology
also needs to be considered. A lower objective cure
rate may be acceptable in women with concurrent
pathology such as detrusor instability if the overall
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Table 4.1 Results of surgical treatment of GSI from Jarvis 19945

Procedure First Recurrent 
procedure incontinence 
Mean (%)    Mean (%)

Bladder buttress 67.8 ND

Marshall-Marchetti-Krantz 89.5 ND

Burch Colposuspension 89.8 82.5

Bladder neck suspension 86.7 86.4

Sling 93.9 86.1

Injectables 45.5 57.8

Table 4.2 Results of AUA Clinical Guidelines Panel10

Procedure Cure rate at Cure at over De-novo Voiding
24–47 months (%) 48 months (%) postoperative difficulties (%)

urgency (%)

Retropubic 84% 84% 11% 5%
Suspension

Transvaginal 65% 67% 5% 5%
Suspension

Anterior Repair 85% 61% NA NA

Sling Procedures 82% 83% 8% 8%

ND – No results reported

ND – No results reported
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effects results in an enhancement of a woman’s
quality of life.

To complicate all of these factors, a woman’s
health and expectation of successful treatment
also needs to be taken into consideration. We
are currently entering an era with an expanding
growth in the elderly population. The propor-
tion of elderly people within society is rapidly
increasing with an 18% increase in the over 75
year olds, and a 38% rise in the over 85 year
olds anticipated in the next 20 years.20 Improve-
ments in the prevention and management of
pelvic floor dysfunction are therefore imperative.

Elderly women need not necessarily expect to have
sub-optimal treatment simply on the grounds of
their age alone. Indeed age should be no bar to
surgery. In general patients’ expectations of suc-
cessful outcome have increased and women are less
likely to tolerate any procedure which offers a sub-
optimal outcome.

Economic considerations also apply in the current
climate of the National Health Service. The cost-
benefit relationship of any procedure needs to be
taken closely into account before a new operation
is adopted. A number of factors come into play; the
cost of disposable equipment versus the re-steriliza-
tion costs is a particular area of interest in relation
to minimal access surgery. Operating time is also
expensive and long procedures may not be eco-
nomically justifiable. The increased costs of hospi-
tal inpatient treatment also act strongly in favour of
procedures with a minimal inpatient stay. The eco-
nomic impact of any treatment to society in terms
of the length of time that a woman is unable to
work or look after her family following operative
treatment is also an important consideration.
However the cost of unsuccessful continence
surgery to society in terms of a woman’s reduced
capacity to work or look after her family as well as
the cost of continence pads and not least the effect
of reduced quality of life on a woman’s family and
relationships should not be forgotten. Lastly, the
cost of any necessary further treatment, medical or

surgical, which results from failure or complica-
tions of a new procedure needs to be taken into
account.

Characteristics of an “ideal” continence
procedure

The ideal operation would be one which achieved
a cure, both objectively and subjectively, as close to
100% as possible. It would be an easy technique,
able to be used successfully by any gynaecologist or
urologist with an interest in continence surgery and
not solely in tertiary referral centres. This surgery
would offer minimal morbidity with a short inpa-
tient stay and rapid return to normal activity.

The ideal continence procedure would also pro-
duce few long-term complications due to suture
failure, erosion of synthetic material into the blad-
der or urethra, and mechanical failure of any syn-
thetic or autologous material used.

Urethral obstruction and de-novo detrusor instabil-
ity should also be minimal. In effect this means that
the ideal technique would restore continence with-
out producing any urethral obstruction or
increased voiding pressure.

The effects should also be long lasting, as the peak
incidence of GSI is in the 40s and the life
expectancy of a woman today is 80, an ideal oper-
ation would last forty years.

Lastly, as no surgical procedure can reasonably be
expected to have a limitless life-span, the ideal
operation would have a minimal effect on any sub-
sequent surgical procedures. Scarring produced at a
primary procedure that may hinder a secondary
operation should be minimal, any synthetic mater-
ial used should be easily removed and post-opera-
tive scar tissue and adhesion formation should be
minimal consistent with producing a reasonably
long term cure. 

From a technical point of view if any procedure is
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to be widely accepted and universally employed it
should have a relatively short learning curve and
not require the purchase of high capital-cost equip-
ment.

One of the difficulties of assessing any continence
procedure has been the choice of a suitable out-
come measure. Obtaining data on objective cure
rates require invasive investigations such as urody-
namics which are impractical in the majority of
women having undergone routine surgery.
However subjective cure rates may not give an
accurate picture of the efficacy of a particular tech-
nique. A recent epidemiological study by Black et
al 21 highlights the discrepancy between surgeons
and patients views on the outcomes of surgical
treatment. A useful method of assessing outcome
which has recently gained some popularity is in
measuring the effect of any procedure on quality of
life before and after incontinence surgery with the
means of validated and disease-specific quality of
life questionnaires.22

New operative techniques for genuine
stress incontinence currently under
evaluation

Peri-urethral injectables
The use of injectable peri-urethral bulking agents
is gaining popularity both in Europe and in
North America although the technique was first
described by Murless23 as long ago as 1938. Two
main types of pathologies are thought to con-
tribute to genuine stress incontinence; namely
urethral hypermobility and intrinsic sphincter
deficiency.24 Both conditions may exist in the
same woman.25 In those women with urethral
hypermobility, raised intra-abdominal pressure
leads to descent of the urethra and bladder neck
with less effective transmission of pressure to the
bladder neck and proximal urethra. In this situa-
tion operations which re-position the bladder
neck will have a high success rate.15 In women
with mainly intrinsic sphincter deficiency the
defect is not in urethral pressure transmission but

due to poor urethral closure which results from
scarring from previous surgery, childbirth or
neurological injury. Maximal urethral closure
pressure may be low.26 It has been suggested that
in these patients operations to re-position the
bladder neck have a higher failure rate. Whilst
low maximal urethral closure pressure has been
shown to give a higher probability of failure in
bladder neck re-positioning surgery this is not
absolute.27

As peri-urethral injectables appear to act by co-
apting the urethral mucosa and increasing urethral
closure pressure, it has been suggested that they
would be particularly suitable for women with
stress incontinence due to intrinsic sphincter
deficiency.28 Although peri-urethral injectables as a
primary procedure are popular in North America
in our experience it is unusual to find women with
low maximum urethral closure pressure due to
intrinsic sphincter deficiency presenting for a
primary continence procedure. (Figure 4.1).
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Figure 4.1 Periurethral implants positioned at bladder neck.
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Materials used for peri-urethral injections

A number of materials have been used for peri-
urethral injection. Ideally these would be com-
pletely inert, cheap, easy to inject and free from
long-term complications yet provide long-lasting
results.

Teflon
Teflon was the first widely used peri-urethral
injectable material. Lopez et al 29 reported a series of
128 women treated over 27 years with cure rates of
up to 61%. Teflon was found to produce dense,
fibrous tissue and a granulomatous reaction leading
to urinary obstruction, urethral erosion and severe
problems with any subsequent surgery. Teflon has
also been shown to migrate from the injection site
to local lymph nodes, lung and brain in post-
mortem studies.29,30 As a result of these problems
Teflon is now rarely used due to concern over par-
ticle migration and local tissue response. However
the encouraging initial results have led to the use of
alternative materials.

Autologous fat
The use of autologous fat has been reported as a
urethral bulking agent. It has the advantage of
being cheap and easy to obtain. However fat is
rapidly phagocytosed and while initial results may
be reasonable, longer term results are disappointing
and this technique is now little used.

GAX collagen
One of the most common materials used currently
is gluteraldehyde cross-linked bovine collagen
(GAX collagen, BARD, Crawley UK). This has
not been shown to have any side effects due to
migration but does produce a local inflammatory
response in which injected collagen is replaced
with endogenous collagen.31 Due to the inflamma-
tory response produced by GAX collagen and the
resorption of this material repeated injections may
be necessary to sustain continence.32 Cure rates 
in published case series vary from 7%33 to 83% 
(Table 4.3).34 However most studies report cures
in the region of 40–60%35,36 (Figure 4.2).

Silicone
The most recently developed injectable material
consists of micronised silicone rubber particles sus-
pended in a non-silicone carrier gel.36 This is cur-
rently marketed as Macroplastique (Uroplasty,
Reading UK). The larger particle size of this mate-
rial makes migration and displacement less likely,
and in addition, the inert nature of the material
makes a local inflammatory reaction less problem-
atic. The silicone particles are designed to act as a
bulking agent with a local inflammatory response
removing the carrier gel, encapsulating the silicon
in fibrin and replacing the gel with collagen fibres.
Cure rates reported with Macroplastique are simi-
lar to those with GAX.37 Only one non-
randomised trial to compare GAX with
Macroplastique has been published.38

In general the efficacy of peri-urethral injection of
either GAX collagen or Macroplastique appears
equivalent, however randomised controlled trials
are currently in progress to assess differences
between the two.38,39

Implantable microballoons
A recent innovation in urethral bulking agents is
the use of silicon balloons inflated after positioning
in the peri-urethral tissues. The containment of the
bulking agent within a silicon capsule should in
theory eliminate the problems of particle migration
and macrophage phagocytosis of injected material
and improve long-term results. At present this
technique is in the early stage of development.
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Figure 4.2 Closure of the bladder neck achieved with GAX
collagen.
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Preliminary results by Pycha et al 40 show good
results in women with intrinsic sphincter defi-
ciency and, interestingly, poor results in women
with urethral hypermobility only.

Other peri-urethral injectable materials are cur-
rently under development including the use of
alternative extracts of bovine collagen, carbon
coated silicon particles, bone and ceramic materials,
however there is insufficient data at present to
compare the use of these new materials.

The mechanism of continence achieved after peri-
urethral injection is not well defined. It is thought
that peri-urethral bulking achieves a better apposi-
tion of urethral mucosa without an increase in
obstruction although some authors report obstruc-
tive features following peri-urethral injection.

Complications
Complications from peri-urethral injection are
uncommon. Urinary infection may occur in some
20% of women (Contigen data sheet). Some stud-
ies report that post-operative de-novo detrusor insta-
bility is rare while others report a rate of 39%.35

The lack of long-term data on the use of
Macroplastique means that the long-term effects of
peri-urethral injection with this material cannot be
assessed. GAX collagen has the complication of
hyper-sensitivity to bovine collagen which appears
to occur in approximately 3% of women.41

Cost
Both materials are expensive, however the short
inpatient stay and convalescent period required
reduces the cost initially in comparison to open

surgery although the need for subsequent re-injec-
tion dramatically increases the expense of these
techniques.

Route of injection
Injections may be made either trans-urethrally via a
cystoscope or peri-urethrally under cystoscopic
control. A number of small studies published in
abstract form have attempted to determine the best
route but in general either technique seems to give
equivalent results and the route of injection is gov-
erned by the surgeons preference.42

Conclusions
Peri-urethral bulking agents are undoubtedly useful
in the treatment of genuine stress incontinence and
may be particularly beneficial in the treatment of
intrinsic sphincter deficiency. They are invaluable in
the treatment of secondary incontinence in women
who have undergone multiple failed procedures or
after radiotherapy where the urethra is fixed and
scarred – a group of patients for whom other tech-
niques have high morbidity and poor results.

However, as a primary treatment, in view of their
relatively low initial objective cure rates and poorer
long-term performance, they are more suitable for
elderly patients in whom low operative morbidity
is a consideration and longer-term objective cure
less important.

Minimal access techniques

Laparoscopic colposuspension
The modified Burch colposuspension has become
the “gold standard” procedure for correction of
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Table 4.3 Short to medium term results of GAX collagen injection

Authors Objective cure at Objective cure at Objective cure at 
3 years (%) 12 months (%) 2 years (%)

Monga & Stanton32 61 54 48
Swami & Batista73 NA NA 25
Khullar & Cardozo37 58 52 48

NA – Results not available
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primary stress incontinence. Although this proce-
dure gives a high (85%) objective cure rate with
very good long-term results, it is a major abdomi-
nal procedure which carries with it significant
operative morbidity, requiring a relatively long
inpatient stay and a long period of convalescence.
Despite this the procedure is well-tolerated even in
fit elderly patients. 

In recent years interest has grown in attempting to
replicate the high objective cure rate and good
long-term results of the open colposuspension with
the use of minimal access surgery. This was first
proposed by Vancaillie and Schuessler43 in 1991.

A number of series have been published regarding
this technique and a wide variety of surgical meth-
ods using either a trans-peritoneal or extra-peri-
toneal approach have been recorded. The
extraperitoneal route reduces the risk of visceral
injury although establishing a plane of dissection
may be more difficult and this technique restricts
operating space (Figures 4.3A & 4.3B). The
transperitoneal approach increases the risk of vis-
ceral injury and bladder injury may be commoner
when opening the supravesical peritoneal fold.
This approach does allow more operating space
and allows concomitant pelvic surgery such as hys-
terectomy to be performed. 

A variety of methods for re-positioning the bladder
neck have also been used involving absorbable and
non-absorbable sutures, staples and synthetic
meshes and tissue glue. This variety of techniques
makes comparison of different studies difficult.

In general the use of laparoscopic surgery com-
pared with an open Burch colposuspension offers
reduced inpatient stay and post-operative convales-
cence. However the longer-term objective cure
results are lower, and the operative time for laparo-
scopic colposuspension is longer. This is undoubt-
edly a function of the surgeon’s experience and
may well reduce, although it is likely that this will
always be greater than an open colposuspension.

One of the major advantages cited for minimal

access techniques is the lack of subsequent fibrosis
and scarring, which is particularly useful in proce-
dures designed to restore or maintain fertility. The
decline in objective cure following minimal access
surgery parallels that seen with needle suspension
techniques that also produce minimal fibrosis and
scarring. It may well be that minimal access tech-
niques are disadvantageous where permanent fibro-
sis and anatomical repositioning are required.

The incidence of urinary tract injury appears to be
higher with the laparoscopic approach. Published
series are few but two reports of ureteric injury, (a
very unusual occurrence at open surgery – only 15
cases reported in the literature),44 suggest that the
risk of lower urinary tract injury may be much
greater with a laparoscopic approach.45,46

However, this may change in the future as more
experience is gained with the laparoscopic
approach.
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Figure 4.3A & 4.3B Extraperitoneal approaches to laparoscopic
colposuspension with balloon tissue expander.
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The cost of laparoscopic procedures in terms of
increased use of theatre time and the considerable
cost of disposable instruments used also needs to be
taken into account. Khol et al 47 found that, despite
a shorter in-patient stay, costs of laparoscopic pro-
cedures were higher than a traditional approach.

Operative morbidity has been extensively studied,
intra-operative blood loss appears similar although
febrile morbidity and length of hospital stay are
both higher in the open colposuspension group.48

Few reports give details of intra and post-operative
morbidity.

Results of laparoscopic surgery
Only two randomised controlled trials exist com-
paring laparoscopic colposuspension with open
colposuspension. Both of these studies show that
operating time is considerably longer but recovery
time from the surgery is shorter, however in
Burton’s study successful cure of stress inconti-
nence was only 60% at 36 months compared with
93% following an open surgical approach (Table
4.4). Lobel and Sand50 show a cure rate of 89% at
3 months, 86% at 1 year and 69% at 2 years.

Liu51 reports the most extensive series of laparo-
scopic procedures and describes a return to normal
activity within a week of surgery. The major draw-
back of minimal access techniques is the relatively
long learning curve taken to gain proficiency in
minimal access surgery in order to be able to offer
a minimal access approach for laparoscopic Burch
colposuspension.

A urogynaecologist needs to be experienced in both
urogynaecological techniques and in those used in
minimal access surgery. While laparoscopic colpo-
suspension offers some promise for reducing opera-
tive morbidity it is yet to be shown that it offers an
acceptable alternative to an open procedure and fur-
ther evaluation with the register of surgeons per-
forming the technique has been proposed recently.52

As more surgeons with previous experience in
incontinence surgery are adopting a laparoscopic

approach, objective cure rates appear to improve,
suggesting that the skills required are those of
both an experienced laparoscopic surgeon
together with experience of open incontinence
procedures.

At the time of writing a large multi-centre ran-
domised trial of laparoscopic and open colposus-
pension funded by the MRC is underway. This
will provide definitive evidence of the role of
laparoscopic surgery in this area.

Bladder neck stabilisation procedures using
bone anchoring techniques
A number of authors have described variations on
techniques for achieving bladder neck elevation
using long needle suspension techniques in partic-
ular Raz,58 Gittes,53 Pereyra,59 and Stamey.53 It has
become clear with long-term follow-up that these
techniques have relatively low operative morbidity
and rapid recovery from surgery. The early objec-
tive success rate of these procedures is comparable
with that of an open colposuspension procedure,
however, the longer-term results of these proce-
dures have in a number of studies been shown to
be extremely disappointing.

Mills et al 54 reported a 10-year follow up of 46
patients who had undergone a Stamey procedure;
only 25% remained totally dry but overall 80% of
those reviewed remained at least subjectively
improved.

O’Sullivan et al 55 conducted a questionnaire
based survey at intervals following surgery.
Immediately postoperatively 70% were dry and
15% much improved, after 1 year these figures
were 31% and 28% respectively but after 5
years only 18% were dry. However the largest
study to date is that of Kevelighan et al.56 In a
study of 259 patients who underwent the
Stamey procedure at St. James’ Hospital, Leeds
from 1985 to 1995, life table analysis was used
to assess long-term results.The subjective cure
rates were 45% at 2 years, 18% at 4 years and
only 6% at 10 years.
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There are three main theories to explain why the
longer-term results of these procedures are so poor.
The suspending sutures are inserted with the use of
a long needle and cause little surgical scarring or
permanent fibrosis. Therefore maintaining suspen-
sion of the bladder neck relies upon the integrity of
the tissue in the para-vaginal fascia and in the rec-
tus fascia anchoring the suture at either end, and
also on the integrity of the suture itself. It is not
surprising that in women with poorer collagen sta-
tus suffering from stress incontinence, the strength
of the anchoring tissues is less and hence the sutures
tend to pull through either at the vaginal fascia or
through the rectus sheath. Most of these techniques
use monofilament sutures which may fail with
repeated stress over time. 

In order to avoid these weak points bone anchor-
ing techniques have been suggested to anchor the
abdominal end of the suture. (Figures 4.4 and
4.5).

A number of commercial kits for performing bone
anchored bladder neck suspension procedures are
available. Published studies on their use are limited
and mostly cover relatively short-term follow-up. 

The Vesica® technique marketed by Boston
Medical consists of a device used to anchor the
abdominal end of the sutures into the pubic bone.
A vaginal epithelial patch is used to buttress the
vaginal end of the suture. Appell et al report 94%
cure at 12 months using this technique57 although
in a series of 77 women one required re-operation
for an infected bone anchor. The advantage of
these techniques is that like a traditional needle sus-

pension procedure they have a relatively low surgi-
cal morbidity and a faster recovery with very good
short-term results. However the high cost of some
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Table 4.4 Short to medium term results of laparoscopic colposuspension

Authors Cure at 3 months (%) Cure at 12 months(%) Cure at over 2 years(%)

Lobel & Sand50 89 86 69
Ross73 98 93 89
Burton53 73 NA 60
Su49A 80 NA NA

NA – results not available

Figure 4.4 Vesica® bone anchoring system. Sutures anchored to
pubic bone and passed beneath pubic arch.

Figure 4.5 Vesica® bone anchoring system. Completed suture
anchored to paravaginal tissue and tied.
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of the commercially available kits obviates any eco-
nomic advantage.

While bone anchoring may increase the strength of
the abdominal end of the suture attachment, the
use of a vaginal epithelial patch is not dissimilar to
the techniques used by Raz58 and Peyrera59 and this
remains a potential weak spot. In addition, the
suture material used is still subject to sudden stress-
related failure.

Whether the use of bone anchoring will improve
the very poor long-term results of the traditional
needle suspension techniques remains to be seen,
although examination of the surgical principles
involved suggests that they may not. Some longer
term reports are now being published showing
medium-term failure rates similar to those of the
needle suspensions.59 Although no randomised tri-
als comparing the use of bone anchors exist, over
32,000 kits have been sold in the USA. Long-term
follow-up will reveal whether these techniques live
up to their initial promise.

Other authors have taken a different approach to
improving the long-term efficacy of needle suspen-
sion. Staskin65 suggests the use of a Gore-Tex®

suture to reduce the risk of suture failure with
monofilament materials. A Gore-Tex® patch is
used to support the paravaginal tissues. This may
reduce the tendency of the sutures to cut out of the
paravaginal tissue but introduces the theoretical
possibility of urethral erosion. Results to date have
been good with few complications reported.

Vaginal sling plasty (TVT procedure)
Most current procedures for the treatment of GSI
involve anatomical repositioning of the bladder
neck in order to improve pressure transmission to
the proximal urethra or the use of bulking agents
injected periurethrally to increase urethral closure
pressure. In a departure from this, a new technique
known as the “Tension-free Vaginal Tape” (TVT)
aims to correct stress incontinence using an alter-
native mechanism. This is based on the premise
that stress incontinence results from failure of the

pubourethral ligaments in the mid-urethra.61–63 The
failure of pubo-urethral support has also been pro-
posed by other authors, notably Delancey.64

The TVT procedure uses a prolene mesh tape
placed at the mid urethra with the aim of encour-
aging fibrosis and the formation of “neo-pubo-ure-
thral ligaments’’. The tape is inserted via a small
vaginal incision using two 6 mm trocars. 

Due to the weave of the tape, which has no salvage
edge, the free ends of the weave interlock with the
tissues and the tape is self-retaining (Figure 4.6).

As the incision is small and the procedure relatively
minimally invasive, this can be performed under
local anaesthesia with light intravenous sedation.
This allows the position of the tape to be adjusted
in a conscious patient with a full bladder during a
series of coughs. The aim is to have the tape lying
free at rest (hence “tension-free’’) and to only
exhort sufficient pressure on the urethra during a
cough to prevent leakage of urine.65 The exact
mechanism of action remains unknown.

Short-term results for this procedure have been
reported by Ulmsten.66 These demonstrated an
84% cure rate with no long-term voiding difficul-
ties or de-novo detrusor instability. Although these
results are impressive, not all women underwent
postoperative urodynamic testing and the results so
far relate to the first 2 postoperative years. Other
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Figure 4.6 TVT instruments and tape.
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groups using this device have also begun to report
their results with similar outcomes but a relatively
high rate (8%) of bladder injury.67

Longer-term studies of this procedure are awaited
and while the initial results appear promising some
concerns remain over the long-term results. In par-
ticular the American Urological Association report
demonstrated a small but significant incidence of
urethral erosion with synthetic slings.

The fact that this tape is made of prolene which
produces less tissue reaction than other synthetic
materials and that it is not under tension will hope-
fully prevent the occurrence of this potentially dev-
astating complication. Currently large scale ran-
domised trials comparing the TVT and open
colposuspension are underway in the UK and
Europe. The results of these trials should be
awaited before widespread adoption of this new
procedure.

Conclusions

In recent years a greater understanding of the effi-
cacy of surgical treatments for stress incontinence
has developed. Retropubic operations such as the
Burch colposuspension and sling procedures have
been shown to be the gold standard against which
new techniques must be judged.68 A number of
new techniques have been developed which appear
to offer acceptable results with reduced morbidity.
A range of procedures is emerging which allow
treatment to be tailored to suit the individual
woman. Depending on lifestyle, age and physical
fitness women can now be offered a choice of
treatment.
However, it is important that before being
adopted enthusiastically any new technique is
subjected to rigorous scrutiny. The morbidity,
long-term results, effect on quality of life and
economics of a new treatment should be scientif-
ically evaluated before it is put into widespread
clinical use.
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Vaginal Surgery
What can’t we do?

S. S. Sheth
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“Surgery is the first and highest division 
of the healing art, pure in itself,

perpetual in its applicability
and a worthy product of heaven.”

- Susruta -

Introduction

Minimal access surgery has revolutionised our
treatments for women, but perhaps one of the
unexpected benefits of the introduction of these
techniques has been the resurgence of interest in
vaginal hysterectomy (VH), a route which increas-
ing numbers of gynaecologists now feel also
deserves the title of minimal access. There is an
adage that “a surgeon’s best teachers are his
patients” which has been very true for this author.
This chapter begins by relating some experiences
with patients, to demonstrate how these experi-
ences can alter one’s practice.

The first case was a 45-year-old woman,1 who had
had an eventful obstetric history, including a rup-
tured uterus, previous caesarean sections and repair
of an incisional hernia. She complained of severe
menorrhagia, resistant to medical treatment, and
was referred to the author as a last resort, after
being advised by others that she would require an
abdominal hysterectomy. She desperately wanted
to avoid abdominal surgery, even after the risks of
attempting a vaginal hysterectomy were explained
to her. A compromise was reached: a vaginal hys-
terectomy would be performed if pelvic findings
under anaesthesia permitted. Somewhat surpris-
ingly, there were only a few adhesions to the
uterus, and the hysterectomy was completed
within 50 mins.

Encouraged by the experience, a vaginal hysterec-
tomy was performed on another patient with tradi-
tional contraindications to the vaginal route. This
patient had prior history of 2 previous caesarean
sections, and a bowel resection with an anastomo-
sis for intestinal tuberculosis. As a precaution, a
general surgeon was instructed to be on standby in
case of inadvertent damage to the bowel during

surgery, but the surgery was in fact completed
safely via the vaginal route without laparoscopic
assistance or evaluation. The lesson to be learnt
from these two cases, is that rather than automati-
cally excluding the vaginal route for a patient
because of an apparent “textbook” contraindica-
tion, it may often be of benefit to assess the clinical
findings under anaesthesia with an open mind, util-
ising laparoscopy for evaluation if required, and
then to proceed with a tentative/trial vaginal hys-
terectomy. The impetus to extend the advantages
of the vaginal route, and to explore its limits, thus
came from hands-on experience with patients,
many of whom were desperate to avoid having
another abdominal incision. One should not just
say “no” without at least trying – much is often
possible, if one keeps an open mind and tries a lit-
tle harder!

Reasons for the vaginal route

The vaginal approach has always been the hallmark
of the gynaecological surgeon. After all, what is the
difference between a gynaecological surgeon who
does an abdominal hysterectomy, and a general
surgeon, who can remove the uterus through the
abdomen just as competently? Historically, the rea-
son gynaecological surgery became a speciality in
its own right was its extensive use of the vaginal
route. In 1939, the French surgeon Doyen2 asserted
that one merited the label of a gynaecologist only
after one had successfully executed a vaginal hys-
terectomy.

Table 5.1 shows the author’s personal series of
5344 vaginal hysterectomies, 4812 (90%) were per-
formed in the absence of prolapse. The author’s
personal philosophy is that hysterectomy by the
vaginal route should be practised in all cases where
there is an indication for hysterectomy and no con-
traindication to the vaginal route. In the author’s
practice, vaginal hysterectomies constitute 82% of
all hysterectomies; the remainder are abdominal
hysterectomies, (Table 5.2), but unfortunately this
is not true in many parts of the world.3–5

VAGINAL SURGERY – WHAT CAN’T WE DO?
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Vaginal surgery allows the surgeon to operate by
the least invasive route of all, utilising an anatomi-
cal orifice, without having to make any additional
openings. Unfortunately, in the absence of any
push to develop vaginal surgery until the advent of
laparoscopically assisted vaginal hysterectomy
(LAVH), most of these skills were disappearing
through underuse. Dicker’s audit,6 although pub-
lished at a time when antibiotic and thrombo-
embolic prophylaxis were not routinely practised,
clearly illustrated the intrinsic benefits of the vagi-
nal versus the abdominal approach for hysterec-
tomy. Perhaps, if vaginal surgery was marketed to
patients as “scarless” or “minimal access” surgery, it
would become much more popular in today’s con-
sumer-driven society.

Why is there a reluctance for vaginal
surgery?

The question then arises as to why some gynaecol-
ogists have become so reluctant to use the vaginal
route, in spite of its many advantages? Possible rea-
sons include:

• inadequate residency training, perhaps because
teachers/seniors are not comfortable with the
vaginal route, this becomes a tradition with a
vicious circle;

• inappropriate concern about difficulties with
adequate access, often secondary to operator
inexperience;

• difficulty in the intraoperative visualisation of
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Table 5.1 Indications for vaginal hysterectomy in 5344 patients

Indications Associated conditions

Dysfunction uterine bleeding/adenomyosis 3012

Uterine fibroids 1480

Nullipara 368

Severe mental handicap 112

Previous abdominal surgery 928

Previous vaginal surgery 84

Cervical polp/fibroid 32

Carcinoma in situ of the cervix 14

Endometrial cancer 10

High risk patients 92

Uterine prolapse 532

Benign adnexal pathology 152

Total 5344 1472

Table 5.2 Routes taken for hysterectomy

VH% AH%

United States 25 75

RCOG (UK) 31 69

Australia (AUS) 19 81

Brown -Frazer (AUS) 79 (276) 21 (73)

Summit (USA) 65 35

Sheth (INDIA) 82 (5334) 18 (1173)
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the surgical field and the need to learn new
anatomical landmarks.

In contrast, abdominal surgery offers a comfortable,
familiar route, and involves little additional learn-
ing difficulties. The loss of vaginal surgical skills
simply means that patients will be deprived of the
benefits which this route offers. This represents a
clear gap in our ability to offer women best surgi-
cal practice. Gynaecological surgeons have a
responsibility both to patients and trainees to pro-
mote vaginal hysterectomy. There is an onus on all
practising gynaecologists, particularly those work-
ing in teaching hospitals, to provide trainees with
appropriate, comprehensive training, including
vaginal surgery. Residents in training need to see
all surgical options in daily practice so that they can
select what suits them and hone their skills under
close supervision.

One of the main benefits of the vaginal route is that
it is universally applicable, since the surgeon needs
only standard instruments and sutures to perform
vaginal surgery. Unlike conventional “minimally
invasive” surgery, it does not need expensive tech-
nology, and the equipment is not difficult to main-
tain. For the 80% of the world's female population
who live in the developing world, a skilled vaginal
surgeon with basic surgical equipment represents
the most effective and economical use of female
health care resources.

Resurgence

Data from the UK7 shows that the proportion of
vaginal hysterectomies has doubled in last 5 years to
31% from 16.5%. Similarly in Texas, USA, after
introduction of LAVH, the rate of vaginal hys-
terectomy rose from 27.7% in 1990 to 53.2% in
1996.8 It is the author’s prediction that there will be
a much greater renaissance of interest in vaginal
surgery in the near future. There are many reasons
for this.

• In financial terms, vaginal surgery is more cost
effective. Third party payers, such as insurance

companies will “encourage” gynaecologists to
perform surgery through the vaginal route.

• Patients prefer the vaginal route, and in a con-
sumer-driven healthcare service will opt for
experienced vaginal surgeons.

• Lastly, vaginal surgery is likely to become more
fashionable, particularly in the wake of “mini-
mal access” surgery.

A good gynaecological surgeon should be able to
operate as comfortably in the pelvis through the
vagina as a general surgeon using the abdomen.

Surgical operations on the pelvis can be classified as
those which can be done through the vagina and
those which cannot (for example, microsurgical
tuboplasty). However, a better way of looking at it
would be to divide operations into those which
one should perform through the vagina and those
which one should not.

From a practical viewpoint, patients can be divided
into three groups.

1. Those in which surgery via the vaginal route
should be the first choice;

2. those in which surgery via the vaginal route is
technically feasible, but needs more inclination
and effort; and

3. those in which surgery can challenge an expe-
rienced surgeon’s mettle.

Hysterectomy: which route?

Hysterectomy is the most commonly performed
major gynaecological operation, and this is the area
where most controversy arises. The crux of the
question for any particular case is going to be, “by
which route should this hysterectomy be per-
formed?” Unfortunately, some gynaecologists have
the attitude that all hysterectomies should be
abdominal, unless the patient has a uterovaginal
prolapse. An increasing number of gynaecologists,
however, take a diametrically opposite viewpoint
and suggest that all hysterectomies should be vagi-
nal unless otherwise indicated. This is amply shown
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by the surge in the incidence of VH and the flour-
ishing of workshops in which to learn vaginal hys-
terectomy techniques. On balance, it is the author’s
opinion that the order of choice of hysterectomy
route should be (i) vaginal, (ii) vaginal with laparo-
scopic assistance and (iii) abdominal, the outcome
of studies such as EVALUATE in the UK being
awaited with interest.

One of the paradoxes of the introduction of new
surgical techniques such as LAVH is that, for all
their novelty, for a good surgical result, the proce-
dure depends to a large extent on how comfortable
the individual surgeon is operating vaginally.
Hence the new generation of gynaecologists are
fortunately being encouraged to become compe-
tent in this area. Total laparoscopic hysterectomy is
not considered in this chapter as this procedure is
perhaps still within the realm of a few specialists
and is still largely experimental.

Table 5.3 shows that for most of the indications
for hysterectomy, the route should ideally be vagi-
nal. The author’s personal view is that the remain-
ing 20–25% of cases, (and never more than 30%),
usually require LAVH or abdominal hysterectomy.
This should be the target of all gynaecologists.

The vast majority of hysterectomies are performed
for uteri whose size is less than 12 weeks – for
patients with DUB, adenomyosis and small
fibroids. If all or most of these could be performed
using the vaginal route, patients would be much
better served and the current global data on hys-
terectomy would change radically. The first step
towards achieving a change of this magnitude
requires a simple change amongst the entire body
of gynaecologists; namely that all hysterectomies
should be vaginal unless otherwise indicated.

An examination under anaesthesia (EUA), prior to
the start of surgery can provide invaluable informa-
tion, particularly with regard to uterine descent and
mobility, uterine size and adnexal pathology.9 The
most useful time to do the EUA is when investi-
gating the patient for her symptoms (e.g. abnormal
uterine bleeding and hysteroscopy/dilatation and
currettage). The vital role of an EUA in deciding
the hysterectomy route is shown in a flow-chart
format (Table 5.4).

Pre-operative ultrasound (U/S) can provide useful
clinical information that may be difficult to
acquire, especially in the obese patient, by allowing
a detailed evaluation of the adnexa and an accurate
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Table 5.3 Choice of hysterectomy – indications/associated situations

Conditions/situations Vaginal Tentative LAVH ABD
vaginal

Dysfunctional uterine bleeding ●

Adenomyosis ●

Fibroid(s): uterus up to 12 weeks size ●

Fibroids: uterus up to 16–18 weeks size ■ ● ❍

Fibroids: uterus more than 16–18 weeks size ●

Endometrial hyperplasia ●

Poly: cervical/ endometrial ●

Nulliparity ● ❍

Severe mental handicap ●

Cervical intraepithelial neoplasia ●

Endometrial malignancy ❍ ■ ●

Benign adnexal pathology ❍ ■ ●

● First Choice ■ First Alternative ❍ Second Alternative
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estimation of the uterine size. The normal uterine
volume is approximately 80 ml. As shown in Table
5.5, if the uterine volume is less than 100 ml, the
average gynaecologist should be able to attempt
and perform a vaginal hysterectomy in most cases
without difficulty. If the volume is between
100–200 ml, a vaginal hysterectomy can still be
performed by an experienced surgeon. If the uter-
ine volume is more than 200 ml, then a vaginal
hysterectomy may still be technically feasible, but is

best performed by a gynaecologist who has consid-
erable expertise. Laparoscopic assistance, or the
abdominal route should be considered where the
uterine volume is more than 400 ml or the uterine
size is greater than a 16 week pregnancy. However,
in vaginal surgery there are few absolutes, the
author has performed VH without laparoscopic
assistance on uteri with volumes of 780 and 960 ml
but also failed on uteri between 500–600 ml on
three occasions.
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DECISION MAKING

Clinical examination

No CI to  VH

Schedule for  VH

No CI to VH         EUA ●

VH          No CI but doubt / fear

Schedule for tentative  VH

Succeeds Fails

Promotes learning      LAV     Abdominal

CI Contraindications
EUA Examination under anaesthesia
● Occasionally aided by laparoscopic examination
✶ ✶ Experienced vaginal surgeon

VH contraindicated

Schedule for LAVH or TAH or tentative VH✶ ✶

EUA ●

CI to VH No CI to VH

VH

LAVH tentative VH

Fails Fails

TAH Fails   LAVH

Table 5.4
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“Minimal access” gynaecological surgery has also
introduced the use of tissue morcellators into
gynaecolgical surgery. Kovac,10 a dedicated vaginal
surgeon, has accomplished a difficult VH by vol-
ume reduction using a tissue morcellator for a
uterus weighing 163 g. A significant number of
larger uteri have been subjected to morcellation in
order to expedite their removal and this was
reported in a case series (Pelosi, 1997).11

Favourable factors for a vaginal hysterectomy are:-

• mobile uterus with normal dimensions
• large pelvis to allow manoeuvrability
• single, large accessible fibroid
• experience
• counselling for a “tentative” VH.

The “tentative”VH or trial of vaginal
route for hysterectomy

In the absence of obvious contraindications, but
with doubt concerning the route of hysterectomy,
gynaecologists should consider scheduling patients
for a tentative VH, a situation analogous to obste-
tricians performing a trial of forceps. For an appro-
priately consented patient, one can always switch
to the abdominal route if needed, which is para-
doxically much easier now as most of the pelvic
floor supports have been divided. A “trial” of the
vaginal route is recommended at any level of expe-
rience, as there will always be cases were it is felt
that a vaginal hysterectomy is potentially difficult
and may be contraindicated, but may conceivably
succeed if attempted. Meanwhile, everything

should be kept in readiness to switch over to the
abdominal route, intraoperatively, if this becomes
necessary.

Nullipara

What if the patient is nulliparous or has good pelvic
floor support? This is a common pretext for
gynaecologists to choose the abdominal route, but
it really represents no more than a mental block
towards the vaginal route rather than a surgical
contraindication. Uterine descent is usually evident
in the multiparous women; however, this may not
be manifest in the nulliparous patient. Therefore,
most surgeons consider nulliparity as a precondition
for abdominal hysterectomy. But even in the
nulliparous patient, there is often sufficient uterine
descent to facilitate a vaginal hysterectomy if the
uterus is freely mobile, less than 12 weeks in size and
without associated adnexal pathology. Before the
advent of LAVH, 90% of hysterectomies in the
nulliparous were undertaken using the abdominal
route!12 Prolapse is not required in order to perform
a VH. The author has performed 332 vaginal
hysterectomies in the absence of any prolapse in
nulliparous women, with pathology such as
fibroids, adenomyosis and DUB. This case series
also includes 112 virgins with severe mental
handicap13 Every uterus has a physiological descent9

and under general anaesthesia this is increased. This
illustrates the importance of an adequate
examination under anaesthesia. It is possible to start
the hysterectomy and as the pelvic supports are
progressively divided, the uterus can usually be
easily mobilised.
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Table 5.5

Uterine volume (ml) and VH

100 or less Easy: average gynaecologist should be able to do it

101–200 Interested gynaecologist should be able to do it easily

201–400 or more Best performed by gynaecologists with expertise

300–350 or more Needs debulking

401–500 Schedule as tentative or trial VH. Needs debulking. Consider availability of LAVH and/or abdominal 
hysterectomy

05Ch5-cpp  14/11/01  11:24 am  Page 56



What if anterior adhesions are
anticipated?

Kovac14 suggests using LAVH to gain safer entry
through a scarred anterior cul-de-sac. The author
recommends creating a surgical window using the
uterocervical broad ligament space15 shown in
Figure 5.1 to enable the competent gynaecologist
more vaginal access to the vesico-uterine peri-
toneum and depend less on LAVH. 

Monaghan16 finds this space increasingly of interest
in vaginal surgery. On average, 20% of women
undergoing VH have a history of previous
abdomino-pelvic surgery12 and with the increase in
Caesarean sections, familiarity with this surgical
window will reduce the dependance on LAVH, as
well as decreasing the risk of bladder trauma. Table
5.6 gives a guide to selection of the type of hys-
terectomy where there is a history of abdomino-
pelvic surgery. However, as always, operator expe-
rience and inclination will be the deciding factors.

Surgical technique

What is required is the ability to gain access to both
pouches and have sufficient experience and famil-

iarity with the key anatomical “landmarks.” It is
not necessary to open the peritoneum at the begin-
ning of the operation, providing that the bladder
and rectum are adequately protected. It is also
worth learning the clampless technique17 for per-
forming a VH, since this is particularly useful when
space is at a premium. Using specially designed
fibreoptic illuminated retractors18 can also help.

The techniques for coring or debulking uteri in
order to remove a large uterus vaginally are often
scorned as being ‘surgical gymnastics.’ However,
there are surgical steps which allow the surgeon to
remove bulky uteri through the vagina. It is the
author’s opinion that a uterine size of 14 to 16
weeks gestation should not be a limiting factor if
this equipment is available. Debulking is usually
performed when no further uterine descent is pos-
sible and all the lateral accessible tissues have been
cut around the enlarged uterus. Despite this, often
in these cases, the top of the uterine fundus still
cannot be reached by the surgeon’s fingers passed
either behind or in front of the uterus, due to the
uterine size.

Prophylactic oophorectomy

In stark contrast, prophylactic oophorectomy is
performed in only 10% of all VH compared with
more than 60% of abdominal hysterectomies.19

Davies et al 20 were able to perform oophorectomy
successfully in 39 out of 40 cases scheduled for VH
and bilateral salpingo-oophorectomy, without
laparoscopic assistance. The author’s published
series of 740 VH had a 95% success rate of
oophorectomy21 and this is now 96.8%, (of 1224
women undergoing VH, 1186 had a successful
oophorectomy or salpingo-oophorectomy). For
successful oophorectomy at VH, the use of specific
techniques22 and instruments helps to simplify the
procedure. These include:

1. clamping and cutting the round ligaments
separately;

2. using a special ovarian clamp (Figures 5.2 &
5.3);

VAGINAL SURGERY – WHAT CAN’T WE DO?

57

Figure 5.1 Surgical window demonstrated on MRI studies.
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3. better exposure; and
4. using speculum and bladder retractors with

incorporated fibreoptic light sources (Figure
5.4).

Where should we now define the boundaries of vagi-
nal surgery? This is not easy, and is always fluid,
depending upon the patient’s problem and the sur-

geon’s skills. Thus, the traditional, standard text book
approach of removing a dermoid cyst would be a
laparotomy. In the current climate, laparoscopic
removal seems to be the vogue. In fact, Reich23 man-
aged an ovarian dermoid cyst laparoscopically, but
then removed the cyst wall via a posterior colpo-
tomy. However, the author would counter that if
the dermoid cyst is being removed through a colpo-
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Table 5.6 Routine surgery on the genital organs in the past

Routine  VH Needs extra tentative  VH LAVH TAH
care at VH

ABDOMINAL
UTERINE
Previous caesarean ●

Myomectomy ●

Caesarean + myomectomy ●

Hysterectomy ●

Metroplasty ●

Sling operation ❍ ●

Ventrofixation ❍ ● ❍

TUBES AND OVARIES
Tubal sterilisation ●

Salpingectomy ●

Tubal microsurgery ●

Ovarian cystectomy ●

Oophorectomy ●

Salpingo-oophorectomy ●

VAGINAL
CERVIX
Internal os tightening ●

Amputation ●

Conisation ●

Anterior colporrhaphy ●

Posterior colpoperineorrhaphy ●

Colpotomy-tubal sterilisation ●

Fothergill’s ●

Shirodkar’s ●

Bartholin’s abscess ●

SURGERY ON EXTRA-
GENITAL ORGANS
BLADDER
VVF repair ●

Cystotomy ●

Bladder neck repair ●

RECTUM
RVF repair\abscess ● ❍

Piles ●

ABDOMINAL CONTENTS
Appendicectomy ●

Intestinal ●

Cholecystectomy ●

● First Choice
❍ Second Choice
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tomy incision, then why not remove the entire der-
moid through the vaginal route? Thus, the vaginal
route should be strongly considered for removing a
single dermoid cyst which can be initially drained to
debulk if necessary, particularly in multiparous
women (Figure 5.5).

The same logic applies to all benign ovarian cysts.
In fact, size should never be a limiting factor, since
this can always be reduced. If a colpotomy incision
is to be made, then laparoscopic punctures should
be avoided, other than one for pelvic evaluation if
this is felt to be necessary. When all factors favour
the exclusion of malignancy and the necessary pre-
operative counselling has been given, the vaginal
route can be attempted in most parous women. It
is essential that the cyst is freely mobile and close to
the Pouch of Douglas. The author has managed 22
cases of ovarian cysts, via a posterior colpotomy
incision without laparoscopic operative assistance
and has only resorted to laparoscopic evaluation in
eight cases. There is some variation on this princi-
ple in the literature: Parkar24 recommends the
laparoscopic removal of clinically benign ovarian
cysts, and Teng25 cautions that before a transvaginal
approach, a laparoscopy is necessary. In the
author’s practice, when adnexal pathology has been
encountered performing a VH (whether antici-
pated or unexpected) this can invariably be tackled
without laparoscopic assistance or opening the
abdomen.
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Figure 5.5 Dermoid cyst removed via posterior colpotomy,  11 x
7cms preoperatively.

Figure 5.2 Ovarian clamp on infundibulo-pelvic ligament after
round ligament is cut separately.

Figure 5.3 Ovarian clamp with curve designed to accommodate
ovary or infundibulo-pelvic ligament.

Figure 5.4: Bladder retractor with fibre-optic light facility.
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The role of LAVH?

There is little doubt that the 1980s will be remem-
bered as the era of minimally invasive surgery.
Some of our colleagues have taken this concept to
extremes especially when attention was turned
towards the uterus. Since it was technically very
difficult to remove the entire uterus through the
tiny laparoscopic incisions, the operation of laparo-
scopically assisted vaginal hysterectomy (LAVH)
was developed.26 The question still remains how-
ever – how is this a significant improvement on the
old fashioned simple vaginal hysterectomy? The
results of the UK EVALUATE study are awaited
with interest.

Simple logic dictates that surgical trauma vaginally
and abdominally cannot be better than trauma con-
fined to the vagina. LAVH seems to provide addi-
tional “assistance” in the form of increased profits
to the instrument manufacturers and to surgeons
who can charge separately for the individual com-
ponents of the operation.27

Another interesting phenomenon has been the glut
of recent papers claiming that laparoscopic subtotal
hysterectomy is better for the patient than a con-
ventional total hysterectomy. This appears to the
author to be an ingenious way of converting the
disadvantage of having to conserve the cervix into
an apparent advantage.27 Subtotal hysterectomy, if
required, can be done vaginally with adequate skill
and experience, to minimise access and morbidity.
As Morrow28 rightly questions, “is the conventional
wisdom that teaches that the cervix be removed

with the uterus to be discarded for technology, cost
savings and reduced recovery time?”

On other hand LAVH has a definite role when VH
is not possible unless the contraindications can be
overcome by using a laparoscope. For example,
LAVH to facilitate adhesiolysis or excision of an
endometrial cyst, can make a VH possible.
Paradoxically, it is the increasing popularity of
LAVH which has convinced many more surgeons
to learn and perform VH. The author was invited
to watch an operation recently in the Far East,
where the patient was scheduled for a LAVH, since
she had a pre-operative diagnosis of endometriosis.
However, EUA suggested that the uterus was
freely mobile, and that the vaginal route would be
feasible. However, the surgeon was diffident and
the laparoscope was inserted. This confirmed the
EUA findings that there were no adhesions or
adnexal masses. Instead of proceeding with LAVH,
he switched to VH instead and completed the
surgery uneventfully. The intra-operative
laparoscopy provided the necessary confidence to
proceed as described. It is initially easier to perform
a VH after laparoscopy, with the scope providing
guidance for the vaginal surgeon. However, as
confidence grows, surgeons usually become less
dependent on the laparoscope. 

Transcervical resection of the
endometrium (TCRE)

What about the role of the other popular opera-
tions to manage abnormal uterine bleeding –
namely, transcervical resection of the
endometrium? TCRE was introduced with a lot of
fanfare as a potentially superior alternative to hys-
terectomy and it soon become the vogue. Every
doctor wanted to be the “first” to do this surgery –
and this was then followed by competition.
However, it is only now that potential problems
with TCRE are becoming evident. Cases of cryp-
tic endometrial cancer after endometrial ablation
are already being reported.29 An even bigger prob-
lem in the future may be the number of patients
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Table 5.7 Details of ovarian cyst

At hysterectomy With hysterectomy
Dermoid..... 4 10
Pseudomucinous..... 3 –
Simple serous..... 16 8
Simple..... 6 –
Follicular..... 4 –
Endometrial.... 45 4

78 22
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who present with cancer of the cervix after TCRE,
which might have been prevented if they had
undergone a conventional hysterectomy. This is
going to be more common in developing coun-
tries, where few women have a chance to get ‘Pap’
smear performed.

There are times when an operator is understand-
ably reluctant to advise hysterectomy and is look-
ing for a treatment which can provide symptomatic
relief. The introduction of the levo-norgestrol
intra-uterine system (MirenaTM) may provide an
effective treatment for these women.

Excuses for not performing VH

In summary, many gynaecologists will convince
their patients (and themselves) that the abdominal
route is preferable for one of the following
reasons.12

• The patient is nulliparous.
• There is no uterine descent.
• The uterus is large.
• There may be adnexal adhesions or endo-

metriosis.
• There is an adnexal mass.
• There is a fibroid in the uterus.
• The patient needs an oophorectomy.
• Inspection of the abdominal organs, particu-

larly the appendix, is essential.

Actually, none of these are contra-indications to
the vaginal route – they either act as a mental block
or they are simply ways of justifying the abdominal
route by gynaecologists who may lack the neces-
sary vaginal surgical skills.

In these progressive days of minimally invasive
surgery, it is mandatory for every gynaecologist to
think of the vaginal route and use it in the best
interests of our patients. When performing pelvic
surgery, this should be the first choice and when
dealing with abdominal or abdomino-pelvic
surgery, the vaginal route can also be considered.

The following situations should be considered as
potential areas where a vaginal route can be used.

(1) Tubal sterilisation via posterior colpotomy 
This can be combined as part of any operation
where the vaginal route is indicated, for example,
excision of benign ovarian cysts through a posterior
colpotomy or with an anterior or posterior colpor-
rhaphy (or Kelly’s repair) for genuine urinary stress
incontinence. The author has also used this method
as a combined procedure for spontaneous or
induced abortion as a family planning method.30

(2) Oophorectomy via the Pouch of Douglas
In women with metastatic carcinoma of breast, if
oophorectomy is recommended,31 despite tamox-
ifen, oophorectomy via a posterior colpotomy will
spare an abdominal incision.

(3) Benign ovarian cyst via a posterior colpotomy
(vide supra).

(4) Myomectomy
A single low-placed, posterior wall fibroid, either
cervical or low in the uterine corpus, almost invites
myomectomy via a posterior colpotomy. Although
other gynaecologists have removed a greater num-
ber of fibroids by laparoscopically assisted vaginal
myomectomy (LAVM), the author has removed
fibroids of between 3–8 cm in diameter from four
patients via a posterior colpotomy without laparo-
scopic assistance.

(5) Removal of cervical stump
In view of the increasing number of subtotal hys-
terectomies, the number of cervical stumps requir-
ing resection will rise. This is of increased importance
in those geographical areas where there is no cervi-
cal screening programme. Careful dissection to sep-
arate the bladder and rectum with bisection of the
cervix guides the excision as achieved in five cases
by the author with advantages of minimal access.

(6) Vaginal pneumoperitoneum
Although the transabdominal route is the most
widely accepted for creating a pneumoperitoneum,

VAGINAL SURGERY – WHAT CAN’T WE DO?
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there are occasions, for example, in scarred
abdomens or morbidly obese patients, when one
can resort to this route to enable laparoscopy to
take place. The author has used this on more than
210 occasions, including 24 at mass sterilisation
camps.32,33

(7) Tapping of ascites
Similarly, scarred abdomens or morbidly obese
patients pose a risk for abdominal paracentesis, and
the author reports that the vaginal route allows the
procedure to be undertaken more quickly, and in
theory, more safely even with mild/minimal
ascites. Simultaneous diagnostic laparoscopy can
also be performed.34

(8) Intra-uterine contraceptive device (IUCD)
retrieval via a posterior colpotomy
This can occasionally be indicated when facilities
for laparoscopy are unavailable, or laparoscopy is
unable to extricate an IUCD lodged in the omen-
tum. Laparoscopic-guided vaginal retrieval should

have priority over opening the abdomen as
reported in five cases by the author.35

Unfortunately, the problem of under-utilisation of
the vaginal route is not restricted to hysterectomies
alone. Many patients with simple ovarian cysts
could have their cysts removed through a small
posterior colpotomy incision, rather than have
their abdomen scarred by the multiple punctures
required for laparoscopic access.

Fortunately, there does seem to be a resurgence of
interest in exploring the vaginal route in other
areas. Many urologists now realise that their results
for the surgical correction of urinary stress inconti-
nence may be improved through the use of the
vaginal route.

Gynaecological oncologists are also rediscovering
Schauta’s radical vaginal hysterectomy36 for the
treatment of selected cases of cervical cancer
(FIGO stage I and II), especially when combined
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VAGINAL SURGERY: WHAT CAN WE DO?

• VH: 1. If hysterectomy indicated and no CI to VH

2. Advanced vaginal surgery: debulking, enucleation, morcellation, bisection, cor-

ing and schauta’s radical hysterectomy

• Oophorectomy or salpingo-oophorectomy at  vaginalhysterectomy

• Benign ovarian cyst Via posterior colpotomy

• Oophorectomy for breast CA Via posterior colpotomy

• Tubal sterilisation Via posterior colpotomy

• IUCD retrieval Via posterior colpotomy

+ laparoscopic assistance

• Myomectomy Via posterior colpotomy

• Creating pneumoperitoneum Via posterior colpopuncture

• Tapping of ascites Via posterior colpopuncture

• Excision of cervical stump Vaginal
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with a laparoscopic pelvic lymphadenectomy, since
it is possible to remove much more of the para-
metrium, paracervical tissues and a larger vaginal
cuff through the vaginal route. This is more invit-
ing and less morbid than radical abdominal surgery.

The real tragedy of vaginal surgery – and vaginal
surgeons – has been a lack of progress, in terms of
new techniques, innovations or operations over the
last 50 years. The question is why – especially
when other surgical fields have made dramatic
advances, using new technology such as computers,
lasers, sonography, endoscopes and fibreoptics. For
example, the author uses fibreoptic retractors and
speculums to improve the illumination of the sur-
gical field during vaginal surgery. Similarly, the use
of morcellators, originally designed to debulk a
large uterus to assist in LAVH, have a place in the
armamenterium of the experienced vaginal sur-
geon. Why not use head-mounted cameras to
teach residents vaginal surgery? These suggestions
are based on the personal experience of the author.

Have we accomplished everything we can through
the vaginal route? This is highly unlikely, and it is
going to be the challenge for the gynaecologists of
the 21st century to optomise the surgical use of
women’s natural anatomy in order to benefit them
most.

“If you give a man more than he can do
he’ll do it

If you only give him what he can do
he’ll do nothing.”
- Kipling, R. -
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Introduction

Rapid technological developments in the field of
laparoscopic surgery in recent years have coincided
with a critical re-appraisal of the outcomes of con-
tinence surgery. It is widely recognised that the
results of primary procedures for genuine stress
incontinence (GSI) are superior to those of subse-
quent attempts. Furthermore, of the host of proce-
dures described in the literature, few have been
subject to proper scientific assessment. The litera-
ture is particularly deficient in terms of comparative
effectiveness of different procedures and their long-
term outcomes.1

In spite of these problems, there is an emerging
consensus that colposuspension is the ‘gold
standard’ operation in the management of GSI.
Burch in 1967 reported a 93% success rate with
this procedure.2 He also reported the development
of enterocoeles in 7% of women. Other studies
have confirmed this finding as well as
postoperative voiding difficulties3 and new
detrusor instability in up to 19% of cases.4 The
Burch procedure is clearly superior to anterior
colporrhaphy1 and a number of series have
demonstrated its long-term effectiveness,5,6 Earlier
‘minimally invasive’ operations for GSI such as
the Stamey procedure have proved particularly
disappointing by this latter measure. It is against
this background that we have to consider the
development of laparoscopic approaches to colpo-
suspension.

History

In 1990, Liu was pioneering laparoscopic colposus-
pension while Vancaillie7 described a laparoscopic
version of the Marshall-Marchetti-Krantz as well as
the Burch procedure. These early reports used a
variety of techniques as individual surgeons exper-
imented to overcome the undoubted technical dif-
ficulties of the procedure. By 1993, Liu8 was able to
report 107 cases with a 97% success rate, a figure
that no-one has been able to match since. 

Clearly, laparoscopic colposuspension was a tech-
nically viable procedure. But how did it compare
with its ‘open’ counterpart? The earliest reports
used either historical or contemporary controls, in
non-randomised studies with all their weaknesses.9

Again, laparoscopic colposuspension seemed to
give acceptable short-term results with additional
benefits such as reduced hospital stay and earlier
return to normal bladder function. At the same
time, a number of groups, ourselves included,
embarked upon prospective, randomised con-
trolled trials comparing laparoscopic with tradi-
tional Burch colposuspension.

Pre- and post-operative counselling 

The following discussions apply only to women
with a diagnosis of GSI after thorough clinical eval-
uation. In 1994, Liu gave a list of indications for
more detailed pre-operative urodynamic assess-
ment. We feel that no woman should undergo
continence surgery without having uroflowmetry
and filling and voiding cystometry as a minimum.
Pre-operative counselling is also important as
patients should still be advised that there is a small
potential risk of voiding difficulty with the need to
learn intermittent self-catheterisation, although this
has not been described following laparoscopic
surgery.

Operative techniques

As yet, there is no universally accepted technique
for performing laparoscopic colposuspension. At
each step of the operation a number of different
methods have been employed and it is typically the
personal experience of the surgeon than any objec-
tive measure that has guided technical develop-
ments. In many instances there has been an aver-
sion to laparoscopic suturing and this largely
accounts for the variations in technique. Thus it is
difficult to assess the outcomes of laparoscopic col-
posuspension when performed by different groups.
Consequently we will discuss the various options in
turn with their advantages and disadvantages. 

LAPAROSCOPIC COLPOSUSPENSION
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Access to the retropubic space

Extra-peritoneal approach
We prefer a completely extra-peritoneal approach
like the traditional Burch procedure. A Veress nee-
dle is inserted through the rectus sheath in the mid-
line 2 cm above the pubic symphysis, below any
previous transverse lower abdominal incisions. The
space is then insufflated with CO2. Through an
umbilical incision the laparoscope is inserted into
the extra-peritoneal space using an optical viewing
trocar (Visiport®) which allows the sheath to be
incised under direct vision. Blunt dissection with
the telescope then brings the anatomical landmarks
of the space into view. There is space to insert 2 or
3 additional ports and bladder injury is rare. The
advantages are summarised in Table 6.1. An alter-
native method of dissecting this space is to use an
inflatable balloon11 inserted through the rectus
sheath suprapubically. This is said to have the
advantage of speed but we have found the method
described above to take a matter of minutes in the
vast majority of cases.

Trans-peritoneal approach
Insertion of the laparoscope through the umbilicus
into the peritoneal cavity has the obvious advan-
tage of familiarity. Access to the retropubic space
involves grasping the peritoneum overlying the
superior surface of the bladder on the anterior
abdominal wall and dissecting the space between

these structures. Bladder injury may occur at this
stage. With dissection of the retropubic space com-
plete there is plenty of room to manipulate the
instruments for suture placement. The advantages
and disadvantages are summarised in Table 6.2.
Kadar proposes a quite different method.12 Since
the paravaginal fascia and Cooper’s ligament which
are being opposed lie in the paravesical space rather
than in the cave of Retzius, he recommends a
trans-peritoneal dissection of this space. The
umbilical ligament is used as a landmark, avoiding
the risk of bladder injury whilst giving excellent
exposure of Cooper’s ligament.

Clearly there are a number of different methods,
which can successfully be used to expose the oper-
ative field. There are few studies, none of them
randomised, which compare the two main
approaches (vide infra). Different circumstances will
dictate which is most appropriate in each case and
we believe that surgeons undertaking these proce-
dures should be able to operate both trans- and
extra-peritoneally.

Suturing methods and materials

Whichever approach is used, the bladder neck can
be easily visualised and is mobilised in virtually the
same technique as with open colposuspension. A
combination of a finger in the vagina and a pledget
or scissors are used to displace the bladder neck

ADVANCES IN GYNAECOLOGICAL SURGERY
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Table 6.1 Features of the extra-peritoneal approach

Advantages Disadvantages  

Less risk of bladder injury Unfamiliar approach
Quicker to perform Confined space to use instruments
Mimics open method

Table 6.2 Features of the trans-peritoneal approach

Advantages Disadvantages

Familiar method and anatomy More risk of bladder injury
More space to manipulate instruments Takes more time
Allows other surgery to be performed simultaneously
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medially and expose the paravaginal fascia.
Typically the view is superior and there is less
bleeding than at the open procedure. Disposable or
reusable pledgets are adequate for this purpose.
Most of the variations surrounding laparoscopic col-
posuspension are in the methods used to oppose
the paravaginal fascia to the iliopectineal ligament.

Suturing methods

We have attempted to copy the standard methods
for open colposuspension using a laparoscopic
approach. For this reason we use 2 Ethibond®

sutures on each side but find a straight needle eas-
ier to manipulate. Each suture is placed and tied in
turn before proceeding to the other side rather than
tying all the sutures once they are placed as in the
open procedure (Figures 6.1, 6.2 and 6.3). A
finger in the vagina may be used to support the tis-
sues during tying. 

Other groups use curved needles or absorbable
materials such as polyglycolic acid.13 Su et al14

describe taking a double bite through the vagina
prior to suturing the ligament, but often found
there was no room for a second suture. 

Laparoscopic sutures may be tied intra- or extra-
corporeally. The tension under which they are
placed is controversial with a number of authors
warning against excessive tension10 but poorer
elevation of the bladder neck during stress is said to
be a marker of a lower cure rate.14 There is no
doubt that it is possible to achieve the same degree
of elevation as with open surgery; we currently pre-
fer a lesser degree of tension in the hope of avoiding
failure of the suture and voiding problems.

The difficulties of laparoscopic suturing have resulted
in a variety of other methods of suture placement
particularly to the ligament. These include the use
of suture/staple combinations,15 an Endo-Stitch®

device16 and bone anchors.17 Pelosi’s technique is to
dissect the retropubic space laparoscopically and
use a Stamey needle passed under direct vision
through the iliopectineal ligament then through
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Figure 6.1 Laparoscopic suturing: first needle passes through the
vagina, the ilio-pectineal ligament having been previously exposed.

Figure 6.2 The needle then passes through the ilio-pectineal 
ligament.

Figure 6.3 Having tied and cut the first suture the needle then 
passes through the remaining ‘dog-ear’ of the vagina before passing
through the ilio-pectineal ligament again.
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the vagina and back.18 Breda takes the opposite
approach and describes a vaginal suturing method.19

Finally, the use of special laparoscopic suturing
equipment can be avoided altogether by gasless
‘laparoscopy’ using the Laparolift® device.20

Stapling methods

As stated above, laparoscopic suture placement can
be technically demanding and several groups advo-
cate the use of staples and polypropylene (Prolene)
mesh familiar to general surgeons for hernia repair.
Typically, the bladder neck is mobilised as above
and a strip of mesh is stapled first to the vagina then
to the ilio-pectineal ligament with any excess being
trimmed. The stapler may then be used to close the
peritoneum if it is felt necessary. Satisfactory blad-
der neck elevation and short-term results have
been reported.21, 22 Ross23 carried out a randomised
controlled trial (RCT) to compare the staple/mesh
method with standard suturing. This is the only
RCT so far to compare the various techniques of
laparoscopic colposuspension; others are necessary. 

Fibrin glue

Volz24 and Kiilholma25 have reported the applica-
tion of fibrin glue between the mobilised paravagi-
nal fascia and the ilio-pectineal ligament with lim-
ited follow-up information. 

Post-operative care

Catheters and drains
Following open colposuspension, a suprapubic
catheter is typically inserted for a few days until
normal voiding is restored and suction drainage of
the retropubic space is routinely employed. 

Certainly this was our initial approach but it has
become clear with experience that there is usually
very little bleeding either during or after laparo-
scopic colposuspension so that a drain is rarely
required.

Similarly, the return to normal voiding with the
laparoscopic approach is usually much quicker than
with open cases. Although we still prefer to insert
a suprapubic catheter under direct vision at the end
of the operation, others simply remove the Foley
catheter immediately and reinsert a urethral
catheter temporarily if the patient fails to void.16 In
Ross’ study,23 only one patient failed to void within
24 h. Thus, different approaches to catheter man-
agement are needed to match the very short hospi-
tal stays and rapid recovery of the typical patient
and her bladder!

Discharge advice

One of the advantages cited for minimally invasive
surgery is the rapid return to normal (especially
economic) activities. Does this apply to laparoscopic
colposuspension? Whilst it is plain that patients
leave hospital and are physically more active fol-
lowing laparoscopic surgery, it is not clear what
effect this has on the success of the operation. Some
believe it may be detrimental26 but there are no data
on which to base an opinion. We arbitrarily advise
women not to rush back to normal activities and
allow some time for the healing process to be com-
pleted.

Laparoscopic colposuspension in
complex cases

Previous continence surgery
Most of the studies of laparoscopic colposuspension
have excluded women who have had previous
surgery for stress incontinence. A scarred anterior
vaginal wall with reduced bladder neck mobility
contraindicates colposuspension by whichever
route and fibrosis of the retropubic space leads to a
tedious dissection.

Von Theobald et al 27 describe their experience of
using the laparoscope to investigate cases of failed
open colposuspension. The retropubic space was
dissected in all five cases with only one bladder
injury. In some cases it was clear why the operation
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had failed: failure of the suture or inadequate blad-
der neck elevation. In these cases they recom-
mended repeat colposuspension. Foote and Lam27

report a small series of patients who underwent
laparoscopic colposuspension following previous
failed continence surgery with 100% subjective
success.28

Complex pelvic floor defects and other surgery
Many reports in the literature describe laparoscopic
colposuspension being carried out at the same time
as other pelvic surgery such as laparoscopic hys-
terectomy. This is one of the indications for the
trans-peritoneal approach.

More controversial is the best way to tackle com-
plex pelvic floor defects. The debate is not new;
Burch long recognised the occurrence of posterior
defects following his procedure and advocated
simultaneous obliteration of the cul-de-sac. Even
so, there was a 7% incidence of enterocoele. Liu
followed his example and recommended a laparo-
scopic Moschowitz procedure using one or more
purse-string sutures at the time of colposuspen-
sion.10 In another study, two-thirds of the women
undergoing colposuspension had simultaneous cor-
rection of other defects - McCall culdoplasties,
sacrocolpopexy or posterior vaginal repairs.23

Whilst the concept of total pelvic floor reconstruc-
tion is attractive, there is very little information
about the results of such procedures. 

Effectiveness of laparoscopic
colposuspension - assessing the literature

We have already discussed some of the difficulties
in assessing the literature on laparoscopic colpo-
suspension. In preparing this review we identified
relevant publications by searching Medline and the
Cochrane library using ‘laparoscopic, colposuspen-
sion and continence surgery’ as search terms. Other
publications were sought from references in the
papers identified from Medline as well as personal
contacts. It quickly became apparent that much of
the published material consists of personal series of

cases which may include the author’s initial expe-
rience of the technique, i.e. the whole learning
curve. Most authorities agree that this is a signifi-
cant issue with laparoscopic colposuspension. In
general however better results are reported in ret-
rospective series than can be repeated in prospec-
tive (especially randomised) studies. Another prob-
lem is that there is no uniform method of reporting
outcomes. Ideally there would be objective tests of
cure of GSI at set times post-operatively but much
more commonly we find patient-reported success
with median follow-ups and ranges from a few
months to a few years. Perhaps the biggest problem
is that the longest reported follow-up to date is
only 3 years, so any evaluation of the procedure
must be regarded with caution at this stage. The lit-
erature on complications of the procedure are also
scanty. For these reasons this chapter should not be
regarded as a systematic review of the literature but
a critique of the minority of studies where the out-
comes are well described. Table 6.3 summarises
the publications reviewed.

Effectiveness of laparoscopic colposuspension
The overall short-term success rate of laparoscopic
colposuspension judging from these series of cases
is impressive. However, the results from the
laparoscopic arms of the RCTs are rather less so,
perhaps in part due to the use of objective measures
of cure in these trials. It also raises a question mark
as to whether or not the results reported by expert
laparoscopic surgeons can be widely replicated.

Laparoscopic versus open colposuspension
There are three randomised trials comparing the
laparoscopic and open methods.14, 29, 30 In addition,
two other non-randomised studies provide data on
outcomes,9,31 the trials together include some 300
women. As discussed earlier, direct comparisons
between these studies are inappropriate given that
the surgical techniques employed are so variable.
Success rates range from 60-94% for laparoscopic
compared with 70-93% for open colposuspension. 

Much larger studies will be required to demon-
strate conclusively even a 10% difference between
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cure rates. The main concern of those who are
sceptical about minimally invasive surgery for GSI
is that success rates will decline with time.
Obviously, it will be several years before this ques-
tion can be resolved, given that the operation has
barely existed for a decade. Burton reported a
decline in cure rate from 86% at 6 months to 73%
and 60 % at 1 and 3 years respectively.29 Our expe-
rience in this respect30 is closer to that of Ross, who
describes cure rates at 6 weeks, 12 and 24 months
of 98, 93, and 89%, respectively.32 It is essential that
the pioneers in this field continue to follow-up and
publish their findings so that its true value can be
assessed.

Cost

The relative costs of laparoscopic and traditional
surgery have now been reported in three studies.36-38

This is a reflection of the importance attached to
economic evaluation of new healthcare procedures
but it also implies, perhaps prematurely, that
laparoscopic colposuspension is a ‘proven’ proce-

dure. The studies give conflicting results; whereas
Kohli found that laparoscopic surgery was more
expensive, primarily due to the theatre expenses.36

the Australian study found that the shorter hospital
stay more than compensated for this.37 Kung agreed
with this finding and because the outcomes of the
two methods were similar, claimed that laparoscopic
colposuspension was the more cost-effective
approach.38 Clearly, the relative costs of disposable
laparoscopic equipment and a hospital bed will vary
from one institution to another.

Trans- versus extra-peritoneal surgery
Two studies have compared the trans- and extra-
peritoneal approaches to the bladder neck although
neither were randomised.39, 40 Shwayder reported a
study of 40 women undergoing laparoscopic col-
posuspension, with 20 patients in each group, but
the choice of operation depended in part on
whether or not laparoscopic hysterectomy was to
be performed at the same time. In this small study,
the clinical outcomes were similar and all patients
were reported to be continent, but the operating
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Study type Authors (Ref.) Numbers Success rate %

Case series Liu8 107 97
Ross32 48 89
Von Theobald33 37 86
O'Shea34 58 98
Wallwiener35 20 92
Papasakelariou41 32 91

Laparoscopic versus open (lap:open)
RCT Burton29 60 73:97 (1y)

60:93 (3y)
Su14 96 80:96
Hawthorn30 70 94:91

Comparative Ross31 62 93:90
studies

Polascik9 22 83:70

Trans- versus extra-peritoneal (trans:extra)
Shwayder39 40 100:100
O'Shea40 59 97:100

Sutures versus staples/mesh (sutures/staples)
RCT Ross23 69  91:94
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time and costs were less in the extraperitoneal
group.39 Again, the two groups in O’Shea’s study
were not strictly comparable, however, all but one
of the patients became continent post-operatively.
Hospital stay was longer in the extraperitoneal
group.40 Thus, there is no clear evidence of superi-
ority for either approach and the surgeon must
decide on the best method for individual patients.

Suturing versus stapled colposuspension
As discussed earlier, Ross’s randomised trial of
sutured versus stapled colposuspension is the only
RCT which evaluates any of the variations
between these operations.23 Thirty-five women
were allocated to the suturing group and 34 to sta-
ples and mesh.  At 1 year, the objective cure rates
were 91 and 94% respectively. Of the five failures,
two were true failures with continuing GSI and
hypermobility of the urethrovesical junction, two
had detrusor instability, (3%) and one was thought
to be due to intrinsic sphincter deficiency. The clin-
ical and urodynamic outcomes for both groups
were therefore similar, but Ross, clearly an accom-
plished laparoscopic surgeon, reported the stapled
cases to be much easier to perform. Notably, all
those who underwent laparoscopic colposuspen-
sion alone were discharged in less than 24 hs and
only one incidence of voiding difficulty arose.

Complications

For obvious reasons, new reports of surgical tech-
niques fail to dwell on the difficulties and compli-
cations that might arise. There is comparatively lit-
tle written about this aspect of laparoscopic
colposuspension. Is this because there are fewer
problems than with the open procedure? Although
it is clear that short-term morbidity is reduced, the
frequency of other problems remains uncertain at
present and we can only look at some of the com-
plications that have been described. As far as the
overall rate is concerned, Liu10 and Su14 both report
an incidence of about 10% when minor problems
such as haematuria and urinary tract infections are
included.

Laparoconversion

The vast majority of colposuspensions can be suc-
cessfully completed laparoscopically. Reports of
the need to convert to laparotomy often include
the learning curve of the operator(s) and the figures
of 3.6-11.5%42,43 seem to us to be unduly high.

Injury to urinary tract

Many series have reported injuries to the bladder
dome of up to 9%.43 Typically, these occur when
the retropubic space is opened trans-peritoneally.
Either an extraperitoneal approach or Kadar’s
method of exposure12 may reduce this risk, while
previous continence surgery increases it. Small cys-
totomies rarely pose a significant problem how-
ever, they may be repaired laparoscopically or
allowed to close with catheter drainage. Prolonged
drainage seems to be unnecessary.23

Injury to the ureter is much more serious but appar-
ently uncommon. Liu10 and Aslan44 have reported
cases that were corrected by releasing the suspension
sutures by laparoscopic and open surgery respectively.
Mobilising the bladder too medially seems to
increase this possibility45and this should be suspected
if unilateral loin pain develops after surgery.

Injuries to inferior epigastric vessels

While this can occur with any laparoscopic proce-
dure the position of the ports may increase the pos-
sibility of injury at colposuspension. Abdominal
wall haematomas can cause substantial morbidity
and may require evacuation.46 On occasion, a laparo-
tomy may be required to arrest the bleeding.43,47

Port hernias

While this has not been described after laparoscopic
colposuspension, closure of lateral ports over 5 mm
is good practice. These last two complications are
not features of the extraperitoneal approach
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described but are most likely with transperitoneal
surgery.

Voiding difficulty

One of the great benefits of the laparoscopic
method is the rapid return to normal voiding even
within 24 hs.23,30 The explanation for this is unclear,
but the possibilities include reduced postoperative
pain and trauma to the autonomic nerves in the
retropubic space. Interestingly, in Su’s study, sev-
eral of the patients undergoing laparoscopic colpo-
suspension then immediately underwent laparo-
tomy for another gynaecological procedure. This
group of women also voided earlier than their
open counterparts.14 While patients requiring
catheter drainage for up to 10 days have been
described10 there are no reports of long-term void-
ing problems requiring self-catheterisation.

Detrusor instability

As with open colposuspension, detrusor instability
can arise de novo. Its reported incidence varies from
2.3–8 %.10,43 It is not clear whether or not one pro-
cedure differs from the other in this respect. Most
reported cases have responded well to conservative
management.

Prolapse

Again there is a paucity of information on which to
make any judgement. We and others43 have
encountered postoperative enterocoeles and as
stated above, prophylactic culdoplasty has its advo-
cates. Ross found no significant prolapse in 48
patients 2 years postoperatively.32 Long-term results
will be needed before any true assessment can be
made of the frequency of this complication.

Conclusions

In 10 years, great strides have been made in over-
coming the technical difficulties of laparoscopic

colposuspension, and as we have seen, surgical
variations abound. What can we expect of the next
decade? Undoubtedly, instrumentation will con-
tinue to improve. Robot assistance48 and 3-D
laparoscopy49 have already been applied to bladder
neck surgery. The trend towards early hospital dis-
charge may have reached its limit; certainly on this
side of the Atlantic, few patients are likely to be
sent home after 5 hs and 30 min.50 At present, it is
unclear which of the methods described above will
stand the test of time, and become the standard
method of laparoscopic colposuspension.

Surgeons in every speciality have a poor reputation
for introducing new operations without proper
evaluation of their efficacy. It is to the credit of
laparoscopic surgeons and urogynaecologists that
laparoscopic colposuspension has passed from
introductory reports and small case series to com-
parative and randomised trials within less than a
decade. Good quality clinical data are now emerg-
ing to guide our decision making and patient coun-
selling. Although there remain many sceptics who
will be satisfied only when five year (or longer) fol-
low-up statistics are available, in our view laparo-
scopic colposuspension is close to having an estab-
lished place in the management of GSI.
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Vault Prolapse
Can it be prevented?

D. A. Johns
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Introduction

The recorded history of pelvic organ prolapse dates
to 2000 BC.1 The subsequent decades have been
littered with descriptions of techniques designed to
treat and/or prevent this malady. Many of these
procedures still carry the name of their inventor
and most are unquestionably effective in treating
prolapse disorders. None, however, have been sub-
jected to long-term study to determine if they do,
indeed, prevent anything. During their years of
training, most gynaecological surgeons are taught
to routinely incorporate one of these prophylactic
measures during hysterectomy, but the choice of
procedure is largely based on our teacher’s experi-
ence and training. Then, as now, no data exist 
concerning the efficacy of these procedures. 

Although every gynaecologist commonly encoun-
ters the group of disorders described as ‘pelvic
relaxation’, pure vaginal vault prolapse or vaginal
vault eversion is extremely uncommon. The true
incidence of vaginal vault prolapse following hys-
terectomy is unknown, but available data would
suggest that it occurs in less than 1% of post-hys-
terectomy patients.2–4 Most often, the patient with
‘pelvic relaxation’ has several identifiable pelvic
floor defects, and descent of the vaginal apex rep-
resents only one component of this dilemma.5 Pure
vaginal vault prolapse not associated with any other
pelvic floor defect is exceedingly rare. 

This fact, along with decades of individual physi-
cian bias, has prevented the development of a
reproducible reliable descriptive classification sys-
tem for pelvic floor defects. As a result, virtually all
published data on the treatment of this plethora of
anatomic abnormalities reflects the experience of
individual physicians or institutions, making com-
parative studies almost impossible. 

Our literature is replete with reports describing the
treatment of vaginal vault prolapse. Virtually every
conceivable approach (vaginal, abdominal, and
laparoscopic) has been proposed. The vagina has
been sewn, meshed, spiked, and glued to most

every available pelvic structure. These reports,
however, all address treatment of an existing prob-
lem, not its prevention. Can this obviously difficult
surgical problem be prevented by a procedure per-
formed at the time of hysterectomy?

Pelvic floor defects (cystocele, cystourethrocele,
rectocele, enterocele and vaginal vault prolapse) are
seen by gynaecologists many times every day dur-
ing routine pelvic examinations. Most patients are
not symptomatic and do not require surgical inter-
vention. Most (but not all) of these patients are
parous; some have undergone hysterectomy. Are
these defects related to prior surgery, injury, child-
birth, or unavoidable consequences of the individ-
ual patient’s tissues? Is a patient ‘destined’ to pro-
lapse her vaginal vault after hysterectomy because
of her genetic makeup or can this problem be
delayed or avoided?

Based on current data, these questions are unan-
swerable, but a review of the pathogenesis and sur-
gical treatment of vaginal vault prolapse may be
revealing.

Anatomy and pathophysiology

The upper portion of the vagina and cervix are
supported by the uterosacral-cardinal ‘ligaments.’
These structures are not ligaments, but a condensa-
tion of fibroelastic tissue, smooth muscle fibres,
vessels, lymphatics, and nerves comprising what is
known as the endopelvic fascia. The ‘pelvic
diaphragm’ and ‘urogenital diaphragm’, along with
the pubourethral ligaments, complete the structures
supporting the vagina and cervix.

These anatomical concepts were largely unknown
in the 1930s and 40s. As a result, patients suffering
from uterine and vaginal prolapse were likely to
undergo ventral fixation of the uterus or cervix, a
procedure fraught with problems.6 Fortunately, the
last two decades have brought a better understand-
ing of the anatomic support of the cervix and
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vagina, resulting in better and more effective
reconstructive procedures. 

Current knowledge suggests that the uterus is not a
factor in vaginal vault support. It will, however,
prolapse along with the vagina when support struc-
tures are damaged. Uterine descensus is the result,
but not the cause, of vaginal vault prolapse.
Surgical correction of this defect, therefore, does
not involve the uterus or mandate its removal. 

Modern surgical procedures designed to correct
pelvic floor defects, including vaginal vault pro-
lapse, rely on reconstructing those structures nor-
mally supporting the vagina. This is usually accom-
plished by:

• identifying and reapproximating the endo-
pelvic fascia;

• reattaching remnants of the uterosacral liga-
ments to the vagina; or 

• securing the vaginal vault to other pelvic struc-
tures with various types of mesh or permanent
suture material. 

The last of these options simply represents our best
effort at rebuilding support structures that have
been destroyed or are no longer identifiable. 

The cause of female genital prolapse is unknown,
but there are undoubtedly many contributing fac-
tors. Congenital anomalies of these ‘ligaments’,
trauma from pregnancy or delivery, denervation
from neurological disease or trauma, and chronic
diseases resulting in increased intra-abdominal pres-
sure (obesity, COPD, ascites, etc.) could all con-
tribute to loss of support and subsequent vaginal
vault prolapse. 

Our patients will continue to become pregnant
(hopefully), therefore trauma to pelvic support
structures from pregnancy or delivery cannot be
avoided or prevented. Similarly, chronic disease
states that may contribute to these problems are not
likely to be avoided. If vaginal vault prolapse is
avoidable, we can only hope to influence those

iatrogenic factors that might predispose our patients
to this condition. 

Although none have been proven or even exten-
sively studied, several iatrogenic factors potentially
leading to prolapse of the vaginal vault have been
proposed. These include:

• poor surgical technique resulting in excessive
damage to vessels and nerves in the endopelvic
fascia;

• failure to ‘adequately’ support the vaginal apex
after removal of the cervix;

• excessive shortening of the vagina with loss of
the normal support of the upper one-third of
the vagina;

• failure to employ a ‘prophylactic’ step prior to
closure of the vaginal cuff;

• removal of a normal cervix along with the
uterus;

• failure to recognize and repair subtle pelvic
floor defects during hysterectomy.

Do any of these intraoperative factors truly affect
the incidence of vault prolapse? Does attention to
any of these alter the ultimate outcome? Could,
possibly, attempts at ‘reattaching’ support structures
to the vaginal apex actually increase the likelihood
of subsequent prolapse? There are few answers, but
many educated guesses. 

The role of supracervical hysterectomy
in prevention of vaginal vault prolapse

Supracervical hysterectomy originated in the pre-
antibiotic era as a method to minimize contami-
nation of the peritoneal cavity with vaginal flora.
In those times, peritonitis following hysterectomy
was common and often fatal. A technique avoid-
ing this inoculum was readily accepted. With the
discovery and widespread use of antibiotics,
supracervical hysterectomy was just as readily
abandoned.
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As originally described,7 supracervical hysterectomy
involved removal of the uterus abdominally fol-
lowed by excision of the endocervical canal. The
remaining portion of the cervix was left intact. This
was accomplished by excising a conical shaped
‘plug’ (consisting of the entire endocervical canal)
from the cervix. The remaining edges of the upper
cervix (from which the uterus had been amputated)
were approximated with sutures. This technique
preserved most of the blood and nerve supply to
the cervical stump, uterosacral ligaments, and
endopelvic fascia. 

Today, proponents of supracervical hysterectomy
argue that the procedure offers many advantages
over total hysterectomy, one being better
postoperative support of the vaginal cuff (implying
less chance of subsequent prolapse). Today’s
techniques, however, differ from the original.
When compared to the traditional abdominal
approach, ‘modern’ laparoscopic supracervical
hysterectomy techniques8–10 describe a different
approach to the upper cervix. A larger portion of
the cervix is removed, potentially compromising
the vascular supply to the cervical stump and
weakening those structures supporting the cervix
and upper vagina. 

One proponent of supracervical hysterectomy11

recommends performing a ‘high McCall
procedure’ routinely in all cases to provide
posterior vaginal vault support. Obviously, it is his
belief that simply leaving the cervix in place is not
adequate to provide long-term support. 

If supracervical hysterectomy truly preserves
vaginal cuff support, vaginal vault prolapse should
occur less frequently among patients who have
undergone this procedure as compared to those
undergoing total hysterectomy. Unfortunately, no
data have been published confirming (or denying)
this proposed benefit of supracervical
hysterectomy. Until studies have answered the
question, the role of supracervical hysterectomy in
preventing subsequent vaginal vault prolapse is, at
best, mere conjecture. 

Surgical technique

Although the use of meticulous surgical technique
during vaginal or abdominal hysterectomy is the
goal of every gynaecological surgeon, there is no
objective evidence that it will influence the subse-
quent development of pelvic floor defects, includ-
ing vault prolapse. Most authors discussing repara-
tive techniques for vault prolapse cite ‘poor surgical
technique’ as a probable aetiology for the problem.
None, however, cite any evidence (other than
their opinion) supporting this assumption. 

Dissection techniques, clamp placement, choice of
suture material, methods for haemostasis, and oper-
ative ‘skill’ are as individualized and varied as the
surgeons’ personalities. Worldwide, millions of
hysterectomies are performed every year utilizing
an infinite variety of techniques, instruments, and
sutures. Given this enormous diversity of tech-
nique, instrumentation and skill, it is unlikely that
variations in these parameters will ever be studied
in adequate detail to determine if any are related to
subsequent prolapse of the vaginal vault.

With a combination of this diversity and the rela-
tive rarity of post-hysterectomy vaginal vault pro-
lapse, it could be argued that surgical technique is
of little (at best) or no (at worst) importance if one
is concerned about subsequent vault prolapse.

‘Preventative’ measures

Between 1912 and 1970, Moschowitz,12 McCall,13 and
others described surgical procedures for the correction
of pelvic floor defects. These techniques invariably
involved obliteration of the cul-de-sac, plication of the
uterosacral ligaments, denuding of peritoneal surfaces,
or suturing the uterosacral-cardinal ligament complex
to one structure or another. All were proposed as mea-
sures to correct existing defects.

Over the past 20–30 years, some of these procedures
have been incorporated into routine hysterectomies
performed in patients without identifiable pelvic floor
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defects. Believing that subsequent enterocele or vault
prolapse could be prevented, most of us were taught
to utilize one of these techniques (usually a modifi-
cation of the McCall culdoplasty) after the uterus had
been removed. 

In a recent unpublished review of operative reports
at Harris Methodist Hospital in Fort Worth, Texas,
85% of the gynaecologists described using one of
the above-mentioned techniques at the conclusion
of their hysterectomies. In their preoperative
assessment, none of these patients were reported to
have enterocele, rectocele, or any other pelvic
floor defect. At least in our facility, these proce-
dures are almost routinely utilized as prophylactic
measures. Although no study has evaluated the
question, it is likely that some components of the
procedures originally described to treat pelvic floor
defects have become a routine part of hysterectomy
everywhere. Has the incorporation of uterosacral
plication, cul-de-sac obliteration, etc. into the
routine hysterectomy provided any protective
effect?

If these procedures did, in fact, prevent the subse-
quent development of vaginal vault prolapse, ente-
rocele, or rectocele, and if they were uniformly
applied, we should see very few patients with these
problems following hysterectomy. One would
expect the incidence of vault prolapse to have
decreased since McCall first described his proce-
dure in 1957.13 Unfortunately, there is no data
available to support such a conclusion. It could
also, however, be argued that the almost routine
use of prophylactic procedures (such as the modi-
fied McCall culdoplasty) in conjunction with hys-
terectomy over the past 30–40 years is the very rea-
son vault prolapse following hysterectomy is such a
rare occurrence.

Currently, one must conclude that additional steps
taken during routine hysterectomy to prevent sub-
sequent vault prolapse are: 

• widely utilized; and 
• unproven.

It could even be argued that some of these ‘pro-
phylactic’ procedures might actually increase the
risk of subsequent pelvic floor defects by increasing
the amount of tissue damage to the very support
structures one is trying to reinforce.

We return to the original question:
Can vaginal vault prolapse be prevented? 

Even with the incorporation of procedures meant
to improve ‘support’ for the vagina after hysterec-
tomy, pelvic floor defects following surgery occur.
Is this inevitable? Are we lousy surgeons? 

As mentioned earlier, the cardinal-uterosacral liga-
ment complex provides support for the upper
vagina. This ‘ligament’ inserts into the upper
vagina and cervix posteriorly and laterally. During
routine total hysterectomy, this complex structure
is clamped, cut, and ligated. The vagina is not,
however, separated from the uterosacral or cardinal
ligaments during this process. Most surgeons rein-
force this attachment by suturing the uterosacral-
cardinal ligament complex to the lateral aspects of
the vagina, utilizing the standard ‘Richardson’
technique.14

Whether the cervix is left in place or not, those
structures that supported the vagina prior to
removal of the uterus remain attached to the vagi-
nal apex. If no defects in this support structure
existed prior to hysterectomy, it seems unlikely
that these structures become detached from the
vagina during surgery. 

It has been proposed that damage to the
uterosacral-cardinal complex at the time of hys-
terectomy may be a factor leading to subsequent
vaginal vault prolapse. During routine hysterec-
tomy, however, this damage is confined to the
most distal portions of these structures (at their
attachment to the cervix and extreme upper
vagina). The majority of the uterosacral-cardinal
ligament complex remains intact and in direct con-
tact with the vaginal ‘cuff’. Sutures attaching the
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distal end of this complex to the vaginal apex are
very unlikely to damage the more proximal por-
tions of this important support structure. 

Conversely, when the uterosacral ligaments are
‘plicated’, several sutures are placed through the
distal 4–5 cm of these structures. The sutures are
tied, usually under considerable tension, bringing
these ligaments together in the midline. From an
anatomic standpoint, it is unclear how pulling these
ligaments together in the midline (well away from
their attachment to the vagina) could have any pos-
itive effect on vaginal support, but this is the pre-
scribed technique. In reality, these sutures could
significantly damage the ligaments proximal to their
critical attachments to the vagina, thereby inhibit-
ing (rather than enhancing) support for the vagina.
It is, therefore, possible that the routine use of this
technique may increase rather than decrease the risk
of subsequent vault prolapse. 

Similarly, placement of sutures meant to ‘obliterate’
a normal cul-de-sac or removal of normal peri-
toneum in order to ‘scar’ the same area may actu-
ally damage vascular or neurologic structures that
would have otherwise remained intact. An
increased risk of vault prolapse could result. 

Data supporting these arguments against the rou-
tine use of such ‘prophylactic’ steps is the same as
that supporting these techniques: non-existent. 

What should we do?

There is no currently available data suggesting
whether prophylactic steps to prevent vault pro-
lapse should or should not be routinely undertaken.
In those patients with no identifiable pelvic floor
defects, the prophylactic efficacy of these proce-
dures is unknown. Whether or not hysterectomy
itself increases the risk of subsequent pelvic floor
defects is also unknown. Our understanding of the
aetiology of vaginal vault prolapse constitutes little
more than ‘educated guesses’. Although the intra-
operative steps meant to prevent subsequent vault

prolapse are commonly taken, it can also be argued
that such ‘prophylactic’ procedures may actually
increase intraoperative damage to the very support
structures we are desperately trying to preserve.

Defects in the support structures of the vagina
occur in a variety of anatomic locations and present
different clinical problems in each patient. Virtually
every author discussing the surgical treatment of
pelvic floor defects (including vaginal vault pro-
lapse) suggests that treatment must be individual-
ized for every patient after careful evaluation of
each anatomic defect present.

‘Prophylactic’ procedures performed at the time of
hysterectomy, however, are ‘shotgun’ approaches
to problems that have not yet occurred. All of these
techniques address a single component of vaginal
support – the uterosacral-cardinal ligament com-
plex. Since vaginal support is dependent on other
anatomical structures as well, it seems unlikely that
a prophylactic procedure directed at only one of
these components will inhibit the development of
vault prolapse later in the patient’s life. 

From our current knowledge of pelvic floor
defects, it is likely that these problems develop
slowly over a period of years. The patient destined
to develop vault prolapse within a few years after
hysterectomy probably has identifiable, although
subtle, defects in the support structures of the
vagina at the time of her surgery. This might be
manifested by exaggerated descent of the cervix,
defects in the lateral endopelvic fascia with resul-
tant lateral vaginal wall herniation, or a small
asymptomatic enterocele. Any or all of these might
indicate a predilection towards vaginal vault pro-
lapse or pelvic floor defects later in life. Left
untreated, these defects might fulfill that predilec-
tion.

Prior to any hysterectomy for benign disease, the
surgeon must thoroughly examine the vagina for
evidence of defects in vaginal support. These
abnormalities should be further evaluated intraop-
eratively after the uterus has been removed.
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Appropriate surgical correction can then be under-
taken in conjunction with the hysterectomy.

Although the natural progression of such subtle
defects is not well documented or understood, it
seems logical that progression to symptomatic
defects requiring subsequent surgery is likely if
these problems are missed or ignored.

Fortunately, the incidence of post-hysterectomy
vaginal vault prolapse is extremely low. Those fac-
tors leading to this distressing problem remain
unclear, as does the role of ‘preventative’ measures.
It is certain, however, that careful identification
and correction of subtle vaginal support defects at
the time of routine hysterectomy is more likely to
prevent future vault prolapse (and other pelvic
floor defects) than any ‘prophylactic’ procedure.
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Introduction

In 1924, it was observed that certain malignant
tumours infected by haemolytic bacteria demon-
strated the reddish fluorescence of endogenous
porphyrins.1 The possibility that reproduction of
this porphyrin fluorescence might facilitate cancer
diagnosis was supported by studies carried out on
tumour-bearing mice.2 Exogenously induced fluo-
rescence was also demonstrated in human studies,
which led to the seminal work of Richard Lipson
in the 1960s. He reported tumour fluorescence
using a mixture of porphyrins known as haemato-
porphyrin derivative (Hpd).3 This gave better fluo-
rescence with a lower dose and shorter administra-
tion time than the crude haematoporphyrin used in
earlier work. 

Black light

Near ultraviolet or “black light” was used in early
experiments to visualise endofluorescence. The
delivery of activating light was refined by using a
direct current carbon arc lamp and passing the light
through a copper sulphate solution to remove red
light. This resulted in an intense beam between
wavelengths 400 nm and 407 nm. Tumour fluores-
cence was viewed through a filter which blocked
the activating light. Using this improved method-
ology it proved possible to induce fluorescence for
the identification of certain malignant tumours
including carcinomas of the bronchus, oesophagus
and cervix.4

Diagnosis of cervical neoplasia

Although it was known from previous literature that
some eosin dyes could be activated by sunlight,
research into porphyrin-induced fluorescence con-
centrated at this time on its use as a diagnostic aid.
Systemically administered Hpd which accumulated in
areas of cervical neoplasia fluoresced with a typical
salmon pink colour on exposure to activating light.
A good correlation between fluorescence and biopsy-
proven malignancy was shown in several studies.5,6

Porphyria-like effect

In porphyria cutanea tarda and some other por-
phyrias, overproduction of porphyrins causes gen-
eralised cutaneous photosensitivity. The notion
that a similar effect could be induced by means of
an administered porphyrin was developed by
Lipson. He realised that the porphyrin derivatives
which induced tissue fluorescence would at the
same time make the fluorescent tissue sensitive to
light. These porphyrin derivatives were also photo-
sensitisers which could be used, when followed by
light delivery at an appropriate wavelength, to kill
tumour cells. The first reference to this in the liter-
ature is in a short report describing tumour detec-
tion studies in breast cancer by Lipson.7

First PDT treatment 

The patient was a woman with a large ulcerating
breast tumour. She received multiple Hpd injections
followed by tumour exposure to filtered light from
a Xenon arc lamp and it was reported that her tumour
responded to this form of treatment. The short
abstract failed to stimulate further interest at the time.
The lack of clinical studies may have been related to
the side-effects of available photosensitisers and the
complexity of laser light delivery systems. 

Photosensitisers

Early studies were carried out using Hpd, a deriva-
tive of porphyrin which is a complex mixture of
monomeric porphyrins and oligomeric porphyrin
esters and ethers. A more efficient photosensitiser was
obtained by partial removal of the monomers, which
do not localise in tumour tissue, to yield Photofrin®

(QLT PhotoTherapeutics Inc., Vancouver, Canada),
a semi-purified proprietary preparation of Hpd.

Newer photosensitisers 

Photofrin has specificity for many types of malig-
nant tissue, although it also accumulates in liver,
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spleen, kidneys and skin. Its retention in skin
necessitates protection of patients from bright
lights, especially bright sunlight, for several weeks.8

There is continuing research into improving the
original porphyrin photosensitisers and several
new, second generation photosensitising drugs are
undergoing Phase I and Phase II clinical trials
(Table 8.1).

5–aminolaevulinic acid 

An alternative approach uses 5–aminolaevulinic
acid (ALA) to produce protoporphyrin IX (PpIX),
a precursor of haem in most body cells.
Administration of excess ALA leads to accumula-
tion of PpIX which acts as an endogenous photo-
sensitiser. Like the other porphyrins, PpIX accu-
mulates preferentially in tumour tissue. Kennedy
and Pottier8 studied the distribution of ALA
induced PpIX in normal tissues and found that flu-
orescence occurred primarily in surface and glan-
dular epithelium of the skin and the lining of hol-
low organs. Photosensitiser did not tend to
accumulate in muscle and connective tissue. This
selective uptake in vascular and proliferative tissues
is used to target certain tissues, as well as tumours,
for destruction. As ALA is a natural body com-
pound which is completely metabolised within
24 h the problem of prolonged skin sensitivity is
avoided by its use. 

Safety of ALA in man

To simulate the plasma concentration of ALA
seen during acute attacks of porphyria a human
volunteer was given an oral loading dose of

ALA followed by nasogastric instillation over 4
days.9 There were no detected symptoms or
pathophysiological changes in a battery of assays
including serum aspartate aminotransferase lev-
els. Temporary skin sensitivity due to ALA has
been described only after a very large systemic
dose.

Topically applied ALA in doses up to 7 gs was
shown to have no influence on the systemic accu-
mulation of porphyrins and porphyrin precursors in
a study of 20 patients being treated by PDT for skin
cancer.10

Mechanism of action

PDT requires a photosensitiser localised with
some degree of selectivity in the target tissue
and the means for its activation. The latter is
generally achieved by visible light derived from
a laser and directed to the site by an optical
fibre.

Light delivery

At present only large, complex laser systems are
capable of delivering sufficient power (up to about
1 W) for effective treatment. A primary pumping
laser such as an argon-ion or a copper-vapour laser
is coupled to a separate, tunable, dye laser.11 These
laser systems are associated with high capital and
maintenance costs which is a limiting factor in the
widespread application of PDT. Simpler, more
compact and less expensive sources such as diode
lasers and filtered arc lamps are being developed for
use in PDT (Figure 8.1).
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Table 8.1 Second generation photosensitisers

Porphines meso-tetra(m-hydroxyphenyl)porphyrin (mTHPP)
Chlorins meso-tetra(m-hydroxyphenyl)chlorin (mTHPC)

benzoporphyrin derivative monoacid ring A (BpDMA)
tin ethyl etiopurpurin (SnET2)
mono-L-aspartyl chlorin e6 (MACE)

Phthalocyanines disulphonated zinc phthalocyanine (ZnPcS2)

08Ch8-cpp  14/11/01  11:26 am  Page 88



Tissue penetration by light 

Red light at a wavelength of 630 nm is usually cho-
sen to perform PDT because it has greater tissue
penetration than shorter wavelength blue or green
light. The limit of about 5 mm is sufficient to allow
adequate treatment of skin and epithelial linings by
surface illumination. Interstitial light delivery fibres
are used for treatment of solid tumours. 

Photodynamic effect

In addition to the photosensitiser and light the
third element required for successful PDT is mole-
cular oxygen. In the photodynamic process oxygen
is converted to the highly toxic activated species
termed singlet oxygen.12 This reaction is described
as a type II photochemical reaction (Table 8.2).

When light of sufficient energy is absorbed by the
sensitiser it triggers the release of singlet oxygen,
possibly along with other highly reactive interme-
diates such as free radicals. The result is an irre-

versible oxidisation of essential cellular compo-
nents. The destruction of crucial cell membranes,
organelles and vasculature leads to cell necrosis.

This mechanism was demonstrated in experiments
in which gynaecological tumour cell lines treated
in vitro by ALA PDT were examined using elec-
tron microscopy.13 This demonstrated early mito-
chondrial damage with injury to membranes and
the nucleus and complete loss of intracytoplasmic
organisation subsequently.

Development of PDT for cancer therapy

In 1972, two American groups commenced exper-
imental laboratory and animal studies of PDT.
Diamond and colleagues reported that the admin-
istration of haematoporphyrin followed by light
therapy proved lethal to glioma cells in culture and
produced massive destruction of porphyrin-
containing gliomas transplanted subcutaneously in
rats.14 Dougherty demonstrated eradication of a
transplanted mouse mammary tumour using Hpd
activated by red light from a filtered xenon arc
lamp.15

Establishment of PDT

By 1978 there was considerable experience in the
use of PDT for the treatment of human cancers. A
series of malignant tumours were treated using
intravenous Hpd and red laser light.16 The empha-
sis in research was on advanced or recurrent can-
cers unsuitable for curative surgery. The main
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Figure 8.1 Lasers used to deliver red light at 630 nm for
photodynamic therapy. Conventional large copper-vapour laser
coupled to a tunable dye laser and, in foreground, prototype of new
generation diode laser.

Table 8.2

PS + hv -> 1 PS*
1 PS* -> 3 PS*
3 PS* + O2 -> PS + 1O2

Where PS = photosensitiser
hv = light quantum1

PS* = excited singlet state of PS3 
PS* = excited  triplet state of PS1
O2 = excited singlet state of oxygen
T = cellular target
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thrust at this time came from Dougherty who
continued to investigate and support PDT for can-
cer treatment.12,17 He was instrumental in achieving
United States approval for the therapeutic use of
Photofrin® in December 1995. Photofrin® is now
licensed in a number of countries for treatment of
cancer of the lung and oesophagus and for superfi-
cial bladder cancer.

Use in gynaecology

The potential use of PDT covers a wide spectrum.
Photodynamic therapy may provide an alternative
or an adjunctive treatment for gynaecological can-
cers where other modalities fail. It may also have a
place as a less invasive treatment for superficial con-
ditions which are extensive or prove difficult to
eradicate. These include pre-malignant lesions such
as genital tract intraepithelial neoplasia. Research is
now also being directed to benign indications for
PDT like endometriosis and menorrhagia.

Treatment of gynaecological malignancy

The early studies in gynaecological PDT were for
cancer treatment. Reported patient numbers are
small and results variable.

PDT for advanced cancers 

To be suitable for PDT, tumours must be accessi-
ble for light delivery, such as skin metastases16,18,19

and vulval,19,20 vaginal18,19,21 or vault22 tumours. In
the advanced state these cancers pose a difficult sur-
gical problem yet are well situated for PDT.
Treatment by PDT may help to alleviate distress-
ing symptoms of haemorrhage or discharge which
are often associated with extensive, surface cancers.
As with any new, unproven cancer therapy PDT
was initially employed for disease resistant to con-
ventional methods. The first treatment was for an
ulcerating tumour.7 Considerable experience of
PDT in advanced gynaecological malignancy has
been gained in several centres.18–23 Direct illumina-

tion is used in most cases21 and for larger tumours
access for light delivery is by multiple interstitial
fibre placements.22

Peritoneal carcinomatosis 

Disseminated malignant disease within the peri-
toneal cavity is a difficult clinical problem usu-
ally resistant to therapeutic efforts. Radiotherapy
and chemotherapy may benefit some patients
but the rate of treatment-related toxic side-
effects can be high. PDT is well suited for the
treatment of superficial peritoneal cancer
deposits due to the relatively easy access
throughout the peritoneal cavity via fibreoptic
techniques during laparoscopy or laparotomy.24

The free application of photosensitiser may not
be optimal for widely disseminated peritoneal
disease and attempts to improve photosensitiser
localisation have used carrier systems such as
liposomes or antibodies.25

PDT as adjunctive treatment 

Ovarian carcinomas are frequently large at presen-
tation and surgical debulking is considered an inte-
gral part of PDT in the abdominal cavity to reduce
tumour volume. The smaller size allows complete
penetration of the neoplasm by light to activate the
photosensitiser. Preliminary results are available
from an ongoing study at the National Cancer
Institute (NCI) of the United States.26 Photofrin®

was given intravenously from 48–72 h prior to
debulking laparotomy and intraperitoneal 630 nm
laser light. Dilute Intralipid® was used as a scatter-
ing medium and the limit of tumour treatment was
up to 5 mm diameter. Six of 23 patients remained
free of disease for up to 18 months. These promis-
ing results are also supported by a small study from
Austria.27 The advantage of the ready accessibility
of the peritoneal cavity is offset by its geometric
complexity, which makes light dosimetry difficult
to calculate. Research on the optimum methods of
intraperitoneal light delivery continues. 
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Treatment of pre-malignant conditions

Condyloma acuminatum due to human papillo-
mavirus (HPV) infection are often widespread in
the lower female genital tract. Results of treatment
are disappointing and relapse is common.
Intraepithelial neoplasia may likewise be wide-
spread and extremely difficult to treat. There has
been a trend away from CO2 laser destructive ther-
apy of extensive cervical (CIN) and vulval intraep-
ithelial neoplasia (VIN).

Condyloma acuminatum 
It was postulated that selective photosensitiser
uptake might occur in condylomatous epithelium,
as well as in tumour tissue. This uptake was con-
firmed for topical ALA-induced PpIX in vulval
condylomata.28 A pilot study of ALA PDT treat-
ment for genital warts in males and females was
recently reported.29 Locally applied 20% ALA in gel
was covered by gauze which was in turn occluded
under plastic and fixed with tape. After 16 h the
area was exposed to 630 nm light in a dose of up to
100 J.cm-2. Two thirds of patients in this small
study showed a complete response. A major draw-
back was pain during illumination. 

Cervical intraepithelial neoplasia 
A modified cervical loop biopsy with a larger
diathermy loop is now mainly used to treat CIN by
excision of the transformation zone (LLETZ).30

Because LLETZ is so effective there have been few
attempts to develop other techniques. The excisional
technique however may be complicated by bleed-
ing, pain and infection. These problems are less likely
using PDT, which is also a simpler procedure whose
potential was shown by Lipson’s early studies.4

Research is in progress at a few centres into this
application of PDT.31,32 Typically, the photosensi-
tiser can be applied to the cervix using a device
such as a contraceptive cap containing photosensi-
tiser in a viscous hydrogel. This method has been
shown to induce selective fluorescence in dysplas-
tic tissues using ALA (Figures 8.2A & 8.2B).31

Attempts have been made to treat CIN using a

topical photosensitiser combined with laser light
via a purpose-made delivery system. Published
results do not match the results of standard treat-
ment methods.32
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Figure 8.2A Cervical dysplasia seen under H&E microscopy.

Figure 8.2B Cervical dysplasia seen by quantitative fluorscence.
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Vulval intraepithelial neoplasia 
The management of VIN presents a more difficult
clinical dilemma. Although there is a small risk of
progression to invasive disease, this cannot be accu-
rately predicted and the performance of radical
procedures offer no guarantee of cure. PDT may
offer a simpler and less disfiguring method of treat-
ment with a good success rate. A complete
response in over 80% of women after 1–3 
treatments was reported in one study.33 This was
not replicated in a more recent clinical series in
which less than 40% showed clearance of disease by
biopsy at 12 weeks.32 There are also disparate
reports regarding the tolerability of VIN treatment.
In one study multiple treatments were well toler-
ated.33 The author’s unreported findings are in
keeping with the experience of others29 in that
vulval treatments can be intensely painful. 

PDT in benign gynaecology

The endometrium has enormous regenerative
power which is reflected in the clinical challenges
of endometriosis and endometrial ablation for
menorrhagia. Both of these conditions are the sub-
ject of ongoing research in PDT.

Endometriosis

The diagnosis of endometriosis is usually made by
visual identification of typical peritoneal lesions. It
is often difficult to detect all the affected areas and
as a result treatment may be inadequate. Animal
studies suggested a role for PDT in both the diag-
nosis and treatment of endometriosis. Successful
photodiagnosis was demonstrated in rabbits with
surgically-induced endometriosis34 and using a
model created by intraperitoneal seeding of
endometrial cells.35

Photosensitising agents, including tetracycline
hydrochloride, tamoxifen citrate and clomiphene
citrate were shown to elicit variable degrees of flu-
orescence that were hard to detect with the naked
eye and could only be recorded by use of time-

lapse photography. The activating light for these
compounds (wavelength 350 nm) is strongly
absorbed by haemoglobin and results in poor tissue
penetration.

Histologic examination of transplants revealed that
fluorescence, when it did occur, was localised to
transplants with active endometrium and not to
those with obliterative fibrosis, suggesting that the
concept of fluorescence induction in endometriosis
may be valuable for differentiating areas of viable
endometriosis from old fibrotic lesions. 

Treatment of experimental endometriosis
Studies of endometriosis are restricted because
humans and higher primates are the only species in
which this disorder occurs naturally. Nearly all sur-
gically-induced animal models of endometriosis
have used autotransplantation of uterine or
endometrial patches to the peritoneal cavity. Such
a model was used in rabbits36,37 and rats38 to investi-
gate PDT destruction of endometriosis. Separate
studies using Photofrin®,36 Hpd37 and ALA38 have
shown a high degree of destruction in endometrial
transplants.

Risk of damage to surrounding tissue
Concern has been raised about the risk of damage
to surrounding tissue during generalised intraperi-
toneal exposure to photoactivating light to treat
endometriosis. Damage might occur if there was a
significant uptake of photosensitiser in normal tis-
sue. This may be the case for Photofrin® thus pre-
cluding its use intraperitoneally without directing
light onto specific lesions.39 Selection of an appro-
priate photosensitiser may give a better differential
accumulation. Use of ALA was shown to give flu-
orescence in rat endometrial implants which was
twice as bright as that seen in peritoneum.38

Whether this is sufficient to enable safe human use
is uncertain and no human studies of PDT in
endometriosis have been reported to date. Normal
tissue surrounding rabbit endometriotic lesions that
had been exposed to HpD and to light was unaf-
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fected.37 There is also a lack of reports of ancillary
damage during PDT for ovarian malignancy.26

Dysfunctional uterine bleeding

Current methods for endometrial ablation gener-
ally require anaesthesia and despite meticulous
technique about 1 in 5 women subsequently need
hysterectomy. PDT is simple to perform and 
may give better results because of endometrial tar-
geting.

PDT endometrial ablation

Ten years ago, it was shown that the photosensi-
tiser dihematoporphyrin ether (DHE) was prefer-
entially taken up by the endometrial layer of the
estrogen-primed rat uterus.40 Photoradiation of the
uterine surface 72 h after DHE administration
caused selective coagulation necrosis in the entire
endometrium and the inner part of the muscularis
of the PDT-treated right uterine horn only.41

This report was followed by successful PDT
endometrial ablation in rabbits, which also have a
double uterus providing a convenient treatment
and control uterine horn in each animal.42

Photofrin® was taken up and retained preferen-
tially by the endometrium, with the greatest
concentration observed in the stroma. Despite
the rabbit’s relatively thin myometrium, full
thickness uterine destruction was not seen in any
case.

Intrauterine photosensitiser
As a means of minimising photosensitiser-induced
skin sensitivity topical administration in rats was
investigated. Intrauterine Photofrin® provided bet-
ter uptake and distribution at lower drug doses than
intravenous or intraperitoneal administration.39

There was selective endometrial fluorescence from
intrauterine ALA and light exposure produced
endometrial ablation.43 Some glandular elements
resisted treatment, yet no regeneration of
endometrium was evident at 10 days. The func-

tional effect was confirmed by demonstrating a
profoundly decreased rate of implantation in
treated uterine horns.44

Further animal studies
Intrauterine benzoporphyrin derivative (BPD)45

and ALA46 were used for substantial, persistent
endometrial destruction in rats and rabbits.45,46

The larger rabbit uterine horns required multiple,
segmental irradiation resulting in uneven light
dosimetry. This may have accounted for the
variations in re-epithelialisation which were
found after irradiation. Monkeys demonstrated
endometrial PpIX fluorescence following ALA
administration via a needle into the uterine fun-
dus, transcervically or by intravenous injection47.
Peak fluorescence occurred 4–5 h after injection
and decreased gradually to less than 20% of peak
value at 8 h.

First human studies
The author investigated the use of ALA PDT of
the endometrium in model systems and in a series
of patients.48 ALA was introduced into the cavities
of perfused ex vivo uteri. Measurement demon-
strated PpIX formation in the endometrium at ten
times the concentration of PpIX in the underlying
myometrium. A minimal amount of ALA passed
through into the perfusate making systemic photo-
sensitisation unlikely. When ALA was administered
to patients scheduled for hysterectomy similar
results were found (Figure 8.3).

In clinical studies, a customised light delivery
system was constructed using a balloon cataheter
with the end replaced by a shaped latex balloon
(Figure 8.4). A silica fibre inside the catheter
terminated in a cylindrical diffusing section
within the balloon.49 The 630 nm light was gen-
erated by pumping a dye laser with the output
from a copper vapour laser (Figure 8.1). A pre-
scribed light dose of 50 J.cm-2 was delivered at a
rate of 30 mW.cm-2, with 2 catheter placements
ensuring treatment of the entire endometrial sur-
face in less than 30 min.50
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Summary

Successful PDT depends on the critical interaction
of several complex, interrelated factors. These
include tissue thickness which determines penetra-
tion of both drugs and light. Manipulation of tissue
depth may be either medical as for endometrium or
surgical as in peritoneal cancer. The choice of pho-
tosensitiser, vehicle and route of administration will
vary depending on the pathology and site being
treated. There has been a trend towards topical
photosensitiser administration for accessible lesions.
Various purpose-made devices are becoming avail-
able for the treatment of the uterine cavity and
cervix etc. Perhaps the biggest recent advance

which will allow more widespread use of PDT is
the development of a new generation of compact
diode lasers capable of producing light at more than
600 nm on a narrow wavelength. There is an
increased interest in PDT across a wide spectrum of
specialties.51 The technique, which started as a can-
cer treatment, is now entering a new era in benign
gynaecology.
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Introduction

Many surgeons think that virtual reality surgery is
simply gynaecology by a different name. This, of
course, is not so. Pinciroli and Valenza defined vir-
tual reality as “an effective simulation of complex
environmental aspects related to both interaction-
dependent and higher risk operations, where mis-
takes will lead to unacceptable consequences.”1

Whilst some might argue that the world’s religions
provided the first virtual reality scenarios, the first
recognised description of a virtual reality system
comes from the 1600s in Leibniz’s “Palace of the
Fates.”2 Here, he presented an organised system of
virtual worlds available for human perceptual
exploration along with an interface for exploring
them. Virtual reality has only become a reality in
itself, though, with the development of high-pow-
ered, sophisticated computers and software. The
potential roles for virtual reality in surgery will be
explored in this chapter both in training and surgi-
cal practice. Clearly, the main advantage of virtual
reality in skills acquisition is that it provides a safe
and simulated environment where no patient can
be damaged. Thus, operator flexibility and perfor-
mance during actual surgical procedures can be
rehearsed and improved.

The virtual reality world and the operator can
interface in three ways.3 The commonest uses a
computer desktop environment. Here, the opera-
tor watches a computer screen and interacts with
the environment he sees thereon. Alternatively, a
visual head mounted display can be used which
isolates the operator from the surrounding envi-
ronment. This, then, imposes unnatural social and
physical constraints on the user. Thirdly, it is pos-
sible to synthesise real and virtual realities within a
life-size environment. This has the advantage that
the simulator is not isolationist and the operator
can truly interact with his virtual environment. In
effect, this third group often represents a mixture of
virtual reality and simulation.

Many other professions have already embraced vir-
tual reality. For example, flight simulators are a

major part of the training of airline pilots. These
simulators produce a life-size environment. Thus,
they are extremely expensive but, nonetheless,
extremely realistic. It is possible to programme in
the characteristics of any individual aeroplane, and
from the cockpit, to give a visual display of the
runways of any individual airport. Environmental
factors can be adjusted and emergencies artificially
simulated. Fire fighters, similarly, can use virtual
reality systems to learn spatial navigation. For
example, 35 fighters from Madison County,
Alabama, were randomised to receive conventional
blueprint training, no training and virtual reality
training for navigation through the Administrative
Science Building.4 They were then tasked to
retrieve a mock baby from the building. Those
trained in the virtual reality and blueprint groups
made significantly fewer wrong turns and reached
their target significantly faster than the untrained
group.

Within medicine, virtual reality extends from the
creation of virtual humans through to the creation
of relatively simple computer surgical training
tasks. However, all virtual reality systems are lim-
ited by the computer power. In the USA, army
medical services now utilise remote sensors, intelli-
gent systems, telepresence surgery and virtual real-
ity simulations as routine parts of training and field
work in combat casualty care.5 Scarborough et al
have produced a 3–dimensional virtual reality
image of the embryonic heart from computerised
tomography and magnetic resonance imaging
scans.6 This has been utilised for both training and
the study of heart development. 

Virtual reconstruction

The virtual reconstruction of body organs for diag-
nosis from radiological images has also been
reported. Merkle et al have produced 3–dimensional
virtual bladders from helical CT scan data on a
graphic computer workstation.7 They then com-
pared diagnoses made from these images with those
obtained by fibre-optic cystoscopy in real time:
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results were very similar. Clearly, though, much
more extensive evaluation will be necessary before
real-time images are replaced with virtual computer
graphic images in diagnosis. Wagner et al described
interventional video tomography.8 Here, a virtual
visualisation of anatomical structures is obtained in
3-dimensions for intraoperative-stereotactic naviga-
tion. This is then orthotopically coregistered to the
surgical field in a head-mounted display giving the
surgeon visual access to nonvisual anatomy. Robb
et al similarly reported the creation of 3–dimensional
medical images from ‘fly-through’ CT or MRI
scans.9 Black et al reported how at Brigham and
Women’s Hospital Boston, the Brain Tumour
Group is using such reconstructions to identify the
tumor’s proximity to the sagittal and other sinuses
as well as the presence of vascular feeders and major
vessels.10 Klaue et al reported the application of sim-
ilar techniques to orthopaedic surgery; preoperative
assessment is considerably enhanced and the effects
of surgical osteotomies can be predicted.11 Virtual
reality has even been reported in the treatment of
males with erectile dysfunction,12 however, subjects
had to be over 18!

Clearly, the reconstruction of body parts into a vir-
tual image can provide satisfactory visual stimuli for
diagnosis. However for surgery, auditory, proprio-
ceptive and haptic stimuli must also be provided. In
a virtual reality scenario, auditory stimuli are rela-
tively easy to reproduce. Haptic, or tactile feedback
can be reproduced but this requires considerable
computer power if it is to be generated success-
fully. Proprioceptive stimuli are the most difficult
to reproduce; they depend on information from a
variety of sources including the inner ear. If virtual
reality systems are to be applied to endoscopic
surgery, all of these stimuli must be satisfied. This
would require vast amounts of computer power.
Thus the concept of virtual humans who require
virtual operations in virtual environments is still a
long way off. By contrast, computer-augmented
surgery is much closer. Troccaz et al proposed the
use of virtual reality in the design of new surgical
approaches, evaluating the downstream effects in a
virtual reality environment.13

Training and virtual reality

If we are some way from virtual operations then
what of virtual reality in training? In the past,
surgical training has traditionally been by appren-
ticeship. Junior doctors travel from hospital to
hospital spending up to one year with individual
consultants before moving on to a different firm.
There are many benefits from such a system; as
juniors progress in their training they absorb
much of the experience their trainers have
acquired in their own professional careers. How-
ever, the acquisition of basic core surgical skills is
not so well served, as they can only be acquired
on living subjects with medical problems requir-
ing treatment. Thus, juniors who are slower to
learn or who are attached to a surgeon who is
not a good teacher of core skills can find them-
selves disadvantaged (as are their patients). In
response to this problem, the various Surgical
Colleges in the United Kingdom have intro-
duced a Basic Surgical Skills Course. This is only
of 3 days duration and gives only the broadest
overview of core skills. The students are under
pressure to perform, as the skills are practised in
front of their peers and superiors in open forum.
The Royal College of Obstetricians and Gynae-
cologists has similar plans to produce a Basis Sur-
gical Skills course for gynaecologists. 

Much of the training on these courses is in the lab-
oratory, using pieces of animal flesh or plastics of
varying kinds designed to simulate parts of the
human body. In mainland Europe and the USA it
is still possible to learn surgical skills by practising
on animals. This, however, is illegal in the United
Kingdom. Anaesthetists now have very advanced
mannequins which they place in mock operating
theatres. The mannequins have heart and breath
sounds. There is a full read-out of electronic data
simulating that obtained from routine monitoring
of patients in theatre. Injections can be given, their
nature and volume being determined by a bar-code
reader. Thus, a computer can calculate the effect
this will have on the patient and induce the neces-
sary changes on the monitor read-outs. This is an
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excellent system for training but again utilises sim-
ulation rather than virtual reality. 

In training for endoscopic surgery, pelvic and
abdominal simulators have been utilised for some
time. These, however, have significant limitations.
They are expensive, especially if plastic body parts
are used in the training tasks. Diathermy cannot be
performed. There is no objective measure of per-
formance quality or success. It is not possible,
unless the episode has been video recorded, for a
supervisor to review the standard of performance
unless the supervisor is with the trainee throughout
the procedure. This is intimidating for the trainee. 

Virtual reality trainers, by contrast, are based on
computer systems. Therefore, training sessions
can be recorded, proper targets can be set and
performance can be assessed both in terms of
accuracy and successful completion of tasks set.
However, until recently, the major limiting fac-
tor in virtual reality trainers has been limitations
imposed by the computer size and power. Sur-
geons have been reluctant to utilise trainers that
did not provide accurate tissue simulation. This is
an error. Particularly in endoscopy, surgical prac-
tice can be broken down into a series of defined
functions, for example, grasping, cutting and the
ballistic movements necessary for the application
of diathermy. In order to acquire these skills it is
not necessary to have tissue simulation. In fact,
removing the task from a simulated clinical envi-
ronment removes distractions for the trainee and
they are, therefore, better able to focus on the
individual skill.

MIST VR system

A variety of virtual reality training systems have
been reported. The Karlsruhe trainer was
reported by Kuhnapfel et al.14 Playter and Raibert
reported a system for training in endoscopic
suturing.15 Whilst this system is unique in that it
provides haptic feedback it is still not commer-
cially available. 

The MIST VR system has been developed by
Wilson et al.16 This system has removed all traces
of tissue simulation. Computer generated images
are combined with real-time movement. Two
standard instrument handles are supported in a
frame. Their movement is replicated exactly on
the screen as if the active ends were within the
body cavity. Therefore, the fulcrum effect of the
body wall on the instruments is captured. The
target image is a ball which must initially be
grasped. This allows the candidate to practice
ballistic movements. Once touched, the ball
reappears within a grid. Attached to it are four
cubes and these must, in turn, be diathermied
off. The tasks are staged and have defined goals
which increase in complexity. By the final task
trainees must perform all of the hand-eye co-
ordination exercises in a recognised sequence.
Clearly there is immediate proximal feedback.
Thus practice and assessment can be performed
anywhere at any time. Further more, the play-
back facility allows trainees to visualise their per-
formance and for remote assessment by the
training supervisor. 

Theoretically, the MIST VR training system
should translate to good endoscopic surgical
practice. To investigate this, Gallagher et al ran-
domly assigned 16 laparoscopically naive
trainees to receive either MIST VR or no
training.17 The performance of the subjects was
then compared using a basic laparoscopic cut-
ting task. Each candidate was given ten 2-min
trials. The performance of the MIST VR group
was consistently, significantly better than the
untrained group. This study has been subse-
quently repeated comparing subjects who were
randomised to receive no training, standard
training and MIST VR training (Gallagher, per-
sonal communication).18 Again, the MIST VR
group performed consistently better. More
importantly, they spontaneously used both
hands whilst operating: those from the other
two groups operated almost exclusively with
their dominant hand. 
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Conclusion

In conclusion, virtual reality surgery is some way
off. Currently, virtual reality is being applied to the
generation of anatomical and pathological images
obtained from imaging systems. In surgery its
major role is in training. Until much more power-
ful computers are generated it is unlikely that the
role of virtual reality will extend much further.
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Introduction

Menorrhagia is a common problem and it repre-
sents a major component of medical workload.
Medical treatment is commonly inadequate and
ineffective1 and a great proportion of women even-
tually have a hysterectomy for an anatomically
healthy uterus. Approximately 22%2 of women are
affected by menorrhagia, which accounts for
12–22% of gynaecology referrals.3 Additionally,
60% of women referred to the gynaecologist with
menorrhagia will have a hysterectomy within 5
years of presentation.4 By the age of 55, 20% of
British women have had a hysterectomy, with
menorrhagia being the indication in 35–64% of
cases.5 Hysterectomy for menorrhagia has a primary
success of 100% and is associated with patient satis-
faction rates of approximately 95%.6

Hysterectomy, however, regardless of the route by
which it is performed, is a major surgical procedure
with significant physical and psychological compli-
cations. Mortality rates after hysterectomy for
benign disorders are about 6 per 10,0007 and early
morbidity (e.g. infection, haemorrhage) is com-
mon, occurring in over 40% of women having an
abdominal hysterectomy and about 25% following
a vaginal hysterectomy.8

Short-term problems such as urinary tract and
wound infections are common after hysterectomy
and major problems such as haemorrhage, bowel
and ureteric injury and thromboembolic phenom-
ena are well recognised. Hysterectomy requires a
significant length of hospital stay and a period of
convalescence of 2–3 months. Long-term
consequences include pelvic floor weakness,
urinary and bowel dysfunction and also psycho-
sexual problems.9

The economic and health service costs are also sig-
nificant and becoming more pronounced in the
UK with the increasing demand for hysterectomy
due to menstrual disorders4 in combination with
the financial restraints of the health service. Many
women do not want to have a hysterectomy for an

anatomically normal uterus and many gynaecolo-
gists feel that hysterectomy is probably excessive
surgery when the “diseased” organ is only the
endometrium.

In recent years, a number of new surgical tech-
niques that aim to destroy the endometrium have
been developed and are currently under evaluation.
Although the present place of hysteroscopic
surgery is mainly as an alternative to hysterectomy
when medical management has failed,10 there is
now growing evidence that early hysteroscopic
surgery should be considered by women seeking
specialist advice for the first time.11

Historical background

The first successful hysteroscopy was reported by
Pantaleoni in 1869 when he described the exami-
nation of a 60-year-old woman with post-
menopausal bleeding. He found an endometrial
polyp which he cauterised with silver nitrate.12 The
first destruction of the endometrium was attempted
by Baumann in 1948 with the blind insertion of steel
ball electrodes.13 However, it was not until the 70s
that optical lenses, light sources and distension media
were greatly improved and the initial hesitations of
surgeons started to dissipate. This resulted in the
establishment of diagnostic hysteroscopy and the
development of hysteroscopic surgery. In 1971
Droegemueller et al 14,15 used nitrous oxide
cryosurgery for endometrial ablation. Goldrath16

published the first endometrial ablation under direct
vision with the use of Neodymium: Yttrium Alu-
minium Garnet (Nd: YAG) laser photovaporisation.
Electrosurgical resection techniques were first
described by DeCherney and Polan in 198317 and
the following year the same group18 reported the use
of the resectoscope to ablate the endometrium. Lin19

and Vaincaillie20 were the first to describe a
hysteroscopic method of ablating the endometrium
with the rollerball. Radiofrequency-induced
hyperthermia was later reported by Phipps in 1990.21

Hysteroscopic techniques of endometrial destruc-
tion aim to destroy tissue to the level of the basal
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glands which are invariably present within the
myometrium and thus resection should therefore
include 2–3 mm of myometrium as well. This will
result in fibrosis and produce a “therapeutic”
Asherman’s syndrome22 within the endometrial
cavity resulting in amelioration of menstrual symp-
toms. These techniques were initially employed by
pioneers in specialised centres but are now carried
out by a large number of gynaecologists. At pre-
sent, such treatments have a recognised place in the
management of abnormal menstrual loss.

Transcervical resection of the endometrium
(TCRE)

In TCRE, the diathermy resectoscope, which is a
modification of the prostatic resectoscope is used.
This is comprised of a 26 French gauge unmodified
continuous flow resectoscope fitted with a 4 mm
forward-oblique telescope. Most surgeons prefer an
8 mm cutting loop which, when inserted in its full
radius, cuts out tissue of 4 mm depth and destroys
the endometrium to a further depth of 2–3 mm.23

The use of a 4 mm loop avoids the repeat pass with
the increased risks of perforation and/or thermal
damage. The 4 mm loop may be preferred, espe-
cially by beginners, for areas of restricted access
such as the tubal ostial areas and, if passed through
once, is less likely to perforate the uterus. The
recently introduced 6 mm loops are preferred by
some as a compromise.

Currently, the loop is a monopolar device in which
the electric current passes through the loop elec-
trode attached to the operating hysteroscope. A
non-electrolyte medium such as glycine 1.5% is
used via the inner inflow sheath for distension of
the uterine cavity.

An intrauterine pressure of 80–120 mmHg is usu-
ally required. The aim is to maintain adequate uter-
ine cavity distension providing a better view and
greater safety whilst avoiding excessively high pres-
sures which increase the risk of fluid overload.
Appropriate intrauterine pressure can be achieved
by simple gravity alone or with the additional help
of a sphygmomanometer cuff inflated around the
bag. Alternatively, a commercially available irriga-
tion pump may be used. Flux of irrigant is achieved
by continuous suction through the outer sheath of
the hysteroscope with a negative pressure of -
50 mmHg.

Constant monitoring of fluid balance by a dedi-
cated member of the theatre staff is mandatory.
Fluid absorption during TCRE depends on a num-
ber of factors such as: the use of thinning agents for
endometrial preparation, the size of the loop used,
the state of the tubes (patent or occluded), and also
the duration of surgery and intrauterine pressure.
Fluid absorption is increased further if hystero-
scopic myomectomy is performed exposing wider
areas of the endometrial vascular bed. Glycine is a
non-physiological solution and therefore in the
event of increased absorption electrolyte distur-
bance such as hyponatraemia occurs (Table 10.1).

The endometrium is excised in a systematic man-
ner starting at the cornua followed by the fundus,
postero-laterally and finally the anterior uterine
wall. The diathermy current used is a mixture of
cutting (100 W) and coagulation (50 W) electrical
energy. The depth of excision is extended down
until the fibres of the superficial myometrium are
visible. The depth of destruction depends mainly
on the size of the loop, the electrical current used
and the time that the tissues are exposed to the
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diathermy energy. Slower movement of the loop
and higher power produce greater tissue damage. 

Great care needs to be exercised particularly on
resecting the tubal ostia where the myometrium
may be only 4 mm thick, increasing the risk of per-
foration. The entire endometrium is treated termi-
nating at the level of the internal cervical os; this
requires clear anatomical demarcation or may be
marked on the sheath of the hysteroscope at 4 cm
from the external cervical os. The depth of cut of
the loop is 3–4 mm; thus timing of the TCRE in
the immediate post-menstrual phase is ideal, as the
endometrial thickness is 3 mm during that time.
However, this timing may be difficult from the
administrative and logistical point of view.
Consequently, endometrial suppression (thinning)
agents, such as Danazol or gonadotrophin releasing
hormone agonists (GnRH-agonist) may be used
pre-operatively to ensure the presence of an
atrophic endometrium. This results in easier
surgery, homogeneity of endometrial destruction
and enhanced effectiveness of the procedure.
Recent evidence24 suggests that following endome-
trial preparation with GnRH-agonists, TCRE is
significantly shorter in duration, easier to perform
and results in significantly more patients with
amenorrhoea compared to controls.

Due to the autonomic nerve supply of the uterus,
TCRE may be performed without general anaes-
thesia.25 This may be achieved by giving preopera-
tive sedation and analgesia, intraoperative anxiolyt-
ics and analgesia, and para- or/and intra-cervical
local anaesthesia. However, the majority of
TCREs in the UK are performed under general
anaesthesia. Regional anaesthesia (spinal) may be
used as an alternative.

When TCRE is performed under local anaesthesia,
two major hazards of hysterectomy are avoided,
major abdominal surgery and general anaesthesia.
This is particularly important for patients in whom
hysterectomy has been thought to be undesirable,
dangerous or impossible.26 Postoperative recovery
is usually swift and patients may be discharged from

hospital within 3–4 h. Therefore, TCRE is an ideal
procedure for day-case surgery, whatever type of
anaesthesia is used.27

Rollerball electrical ablation

A variety of electrodes in variable shapes and sizes
are available on the market. A small, 2 mm diame-
ter electrode is more effective than the 4 mm elec-
trode as it has a higher density for a given power.
This allows rapid movement and the use of a lower
power, which reduces the risk of perforation. Addi-
tionally, the smaller electrode allows a wider field of
view for the endoscopist. The electrodes vary in
shape; a ball-shape has the advantage of being adapt-
able to endometrial irregularities. Low-wattage
coagulation current is used and this balances the need
for adequate depth of destruction and surgical speed.
Coagulation should be pursued in a systematic fash-
ion maintaining a steady slow pace. Great care should
be exercised in coagulating the tubal ostia where
complications are more likely to arise.

Nd:YAG laser ablation of the endometrium
(ELA)

The Nd:YAG laser has the ability to transmit high
power through optical fibres which penetrate the
endometrium to a depth of 5 mm ensuring ade-
quate tissue destruction. Other laser modalities
such as CO2, potassium-titanyl-phosphate (KTP)
and argon lasers are considered less suitable.

The procedure is performed under general or
regional anaesthesia. Physiological saline or
Ringer’s lactate may be used for uterine distension.
Laser energy at a power of at least 50 W of contin-
uous wave is transmitted down quartz fibres of
600–1200 µm diameter passed through a channel
of an operating hysteroscope. Power density
depends on the diameter of the fibre, with wider
fibres having lower power densities. A bare fibre is
used with no artificial tip and no coolant channel.
It is imperative that laser safety standards should be
followed at all times and the operating team are
appropriately trained in the use of lasers. 
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Laser ablation is performed using the dragging
technique; the fibre is placed on the surface of the
endometrium and parallel furrows are created by
firing the laser while the fibre is being withdrawn
towards the surgeon. The procedure takes around
30 min in a normal-sized uterus.

Radiofrequency endometrial ablation

The use of tissue hyperthermia (heating tissue
above 43ºC) has been used for many years in the
treatment of malignant disease. Phipps,21 in 1990,
reported on the use of hyperthermia in the treat-
ment of dysfunctional uterine bleeding. The aim of
the procedure is to induce cell death. The
endometrium is heated for approximately 20 min
by a probe releasing radiofrequency electromag-
netic energy.

The main difference between this method and
TCRE, rollerball ablation or ELA, is that it is not
performed under direct hysteroscopic vision.
There is no need for a uterine distension medium
and therefore no risk of fluid overload. 

A conductive angulated probe is placed within the
endometrial cavity. An insulated belt electrode
placed around the patient’s waist ensures a closed
circuit by way of a return cable to the radiofre-
quency source. A 27.12 MHz signal is applied to
the thermal probe and the endometrial surface is
heated to around 62–65ºC for approximately
20 min. The power applied varies, usually between
150–400 W, during the procedure in order to
maintain therapeutic temperatures. The radiofre-
quency generator is combined with the tempera-
ture monitoring apparatus and is now available
commercially in an all-in-one machine (MENOS-
TAT, Rocket Medical, Watford, UK).

The patient may be treated under general or
regional anaesthesia and the procedure is suited for
day case surgery. With the patient in lithotomy, the
uterine cavity is sounded, the cervix dilated to 
10 mm and the length of the cervical canal esti-
mated using a special angulated probe for the

detection of the internal os. The estimated length
of the cervical canal is subtracted from the total
uterine length. This determines the size of the
probe used which should spare the cervical canal
from heating. A thermal guard is inserted in the
vagina sitting in the fornices; this is held in place
with the use of two stay sutures. A safety check is
performed before the generator is switched on to
ensure there is no contact between the patient and
metal. During treatment the probe is rotated slowly
by 360º. Severe uterine cramping lasts approxi-
mately 6 h and patients are discharged between
8–24 h after the operation. A watery, blood-stained
vaginal discharge occurs for a period of 4–6 weeks.
A number of non-operator related complications
had led to discontinuation of this treatment in
some countries28 until safety issues were addressed.

Complications of hysteroscopic surgery

(1) Operative complications
Uterine perforation and trauma. During cervical
dilatation and hysteroscopy the cervix may be trau-
matised and the uterus perforated with the dilators
or the hysteroscope. In the event of perforation the
procedure should be immediately abandoned as the
perforated uterus cannot hold the distension
medium. This is not a serious complication and
observation and conservative management is usu-
ally all that is needed. Perforation during operative-
hysteroscopy however, carries the additional risk of
mechanical and/or thermal injury to adjacent
structures such as bladder, ureter, bowel and blood
vessels. In this case, intra-abdominal damage needs
to be excluded and this should be performed by
laparoscopy with an early resort to laparotomy if
necessary. Uterine perforation should be suspected
when there is sudden decrease of intra-uterine
pressure, sudden rise in the fluid deficit or when
there is abdominal distension.

Incomplete and unrecognised perforations remain
the main pitfalls. In the event of incomplete perfo-
ration the resultant rapid intravasation should alert
the surgeon. In the case of an unrecognised perfo-
ration, thermal energy may be conducted to
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surrounding vessels and viscera. Particularly thin
areas such as tubal ostia and uterine scars should be
treated with great care. Postoperatively, any undue
symptoms such as pain not settling with simple
analgesia, fever, diarrhoea or haematuria should be
treated with great suspicion.

Uterine perforation has been documented in all the
series of hysteroscopic surgery for the treatment of
menorrhagia. In the early years the rates of uterine
perforation following TCRE were reported to
range between 1–3.7%.27,29–31 In contrast, the roller-
ball technique appeared safer with a 1.5% uterine
perforation rate.32 The consensus was that the rate
of uterine perforation was greatly related to opera-
tor’s experience. Indeed, in Magos et al’s 27 series of
250 resections, uterine perforations occurred in the
first 57 cases. In a postal survey of 3000 uterine
ablations,32 33% of the perforations occurred in the
first ever procedure performed and 57% during the
first five procedures. Recent evidence however has
refuted this and demonstrated that, apart from uter-
ine perforation, operative complications did not
depend on a surgeon’s experience.10,33

Garry et al 34 reported an even lower incidence of
uterine perforation following ELA (0.4%) and a 1%
total complication rate. All perforations occurred
during the insertion of the rigid hysteroscope, none
involved damage of adjacent organs and all were
managed by simple observation and postponement
of the procedure to a later date.

However, cases of bowel injury associated with
ELA have been reported.35 Until 1994 there was a
growing feeling that TCRE was a more dangerous
procedure than ELA. This was summarised by the
statement that “laser ablation using the drag tech-
nique has a lower risk of complications than resec-
tion or electrocoagulation.”36 However, in the
Aberdeen randomised study,37 uterine perforation
and overall complication rates were comparable in
both procedures. One laparotomy was performed
for small bowel obstruction following a full thick-
ness cornual burn in an ELA patient. There was
one perforation in TCRE and that was made with

the dilator and none with the resectoscope. In the
Scottish audit,10 978 patients were recruited
between 1991 and 1993; 65% of them were treated
by TCRE and 32% by ELA. Uterine perforation
occurred in 1% of patients with no significant dif-
ference between the two procedures.

In the Mistletoe study,33 significantly less perfora-
tions occurred with the use of the laser (0.65%) and
roller ball alone (0.64%) than with loop alone
(2.47%) or the loop and ball in combination
(1.27%). The rate of perforation was 2.14% with
radiofrequency and no perforations were reported
after 36 cases of cryoablation.

Haemorrhage: Primary intraoperative bleeding is
relatively uncommon and may be due to perfora-
tion, or cervical trauma and may necessitate hys-
terectomy. It may also arise from deep endometrial
vessels and can be managed by coagulating the
bleeding areas. If it persists, a size 12–14 Foley’s
catheter may be inserted and inflated with 30 ml
saline/water and kept in the uterus for 6–8 h. If
these measures fail then a hysterectomy may
become necessary. In the Scottish hysteroscopic
surgery audit,10 excessive haemorrhage occurred in
3.5% of cases and was managed conservatively in all
but 2 patients who required hysterectomy. In the
Mistletoe study,33 the overall rate of haemorrhage
was 2.38% (0.97% associated with rollerball alone,
1.17% with laser, 2.57% with loop and ball and
3.53% with loop alone). There were no cases of
haemorrhage associated with radiofrequency and
cryoablation techniques. These differences were
only statistically significant at the 5% level.

Fluid overload: Fluid absorption and its conse-
quences are much greater during operative hys-
teroscopy than during a diagnostic one. This is due
to the longer time it requires, the presence of open
blood vessels and the nature of the distension
medium used. In particular this applies to non-
ionic solutions such as glycine 1.5% which are used
for electrosurgical resection/ablation. Excess fluid
absorption may cause hyponatraemia, hypotension,
haemolysis and bradycardia, and in severe cases
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congestive heart failure, pulmonary and/or cerebral
oedema leading to confusion, coma or even death.

It is therefore vital that fluid deficit absorbed is
monitored carefully during the procedure by fre-
quently measuring the volume of fluid used and
collected. Detectable falls in the haemoglobin and
serum albumin concentrations occur but of greater
significance is the resultant hyponatraemia which,
in the case of glycine, is directly proportional to the
volume (> 2 L) of fluid absorbed.38

Symptomatic fluid overload is probably the com-
monest potentially serious complication of ELA.
This was recognised in the first series of ELA16 and
was found to be associated with the duration of the
procedure. In the Aberdeen study,37 the only sig-
nificant finding was that of a higher volume of fluid
absorbed in the laser group (766 ml) than in the
TCRE group (414 ml) but this did not have any
clinical significance. However, the numbers were
too small (50 patients in each group) to exclude
differences in rare complications. In the Scottish
hysteroscopic surgery audit,10 there were signifi-
cantly more cases of fluid overload with ELA (p<
0.001) than with resection. In none of these cases
however, was there clinical pulmonary oedema.
Apart from one death from toxic shock syndrome
following an uncomplicated TCRE, and signifi-
cantly more cases of fluid overload with ELA, there
were no other difference in complication rates.
Similarly, the Mistletoe study33 reported signifi-
cantly more fluid absorption with the use of laser.
Fluid absorption of more than 2 L was noted in
5.1% of ELA as compared with 1.5% of loop, 1.2%
of roller ball and 1.0% of loop and ball combined
procedures.

It must be noted, however, that due to the usage of
normal saline in ELA, fluid absorption leads to fluid
volume effects rather than hyponatraemia. In con-
trast, absorption greater than 2 L of glycine leads to
both volume overload and hyponatraemia.39

It is not clear why ELA has a higher rate of fluid
absorption than TCRE. It may be due to the

shorter duration of TCRE compared to ELA,
although fluid absorption during TCRE is not
strictly related to its duration.39 It could also be due
to the differences between the techniques in the
form of blood vessel destruction. Furthermore,
during ELA there is a constantly high intrauterine
pressure whereas in TCRE this is relieved period-
ically with the removal of the resectoscope.

In view of the above, there are now strict guide-
lines regarding fluid balance estimation and man-
agement (Table 10.1). Furthermore, the surgeon
should be able to identify pre-operatively the
group of patients at increased risk of excessive fluid
absorption: those with patent fallopian tubes, those
where no endometrial preparation has been used
and those with large fibroids.27

Staff risks: These should not be underestimated. A
burn may result if the surgeon touches the acti-
vated loop during TCRE. The Nd:YAG laser can
potentially cause skin burns and irreversible blind-
ness if the eye is exposed to the beam. Adequate
training of staff and adherence to safety precautions
are therefore vital. These include never activating
the laser beam outside the uterine cavity, wearing
protective goggles (including the anaesthetist and
patient), laser proof barriers on all glass windows
with adequate warning signs, and an interlocking
system which switches off the laser if the theatre
door is opened inadvertently during the operation.

Gas embolism: This is a rare, but potentially fatal
complication. It had been reported with ELA40 and
endometrial resection.41

Death: It had also been reported following ELA
and TCRE.40,41 In the Scottish hysteroscopy
audit10 one death occurred due to toxic shock
syndrome following an uncomplicated TCRE. In
the Mistletoe study,33 ten deaths were reported
but only two appeared to be directly related to
hysteroscopic surgery. One was due to brain
stem coning associated with a malignant glioma,
and occurred during a combined procedure and
the other was due to streptococcal septicaemia 
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3 weeks following a loop resection. Direct mor-
tality rates were 2 in 10,000 for the loop/ball
combined procedure and 3 in 10,000 for the
loop alone.

Burns: This serious complication has been associ-
ated with radiofrequency endometrial ablation.
Skin burns or thermal damage in the uterus deeper
than the expected few millimetres have been
reported. The latter are more difficult to control
and appear to be dependent on uterine blood flow
and circulatory changes after pelvic surgery.
Thermal damage has resulted in extensive trans-
mural necrosis and vesicovaginal fistula forma-
tion.28,42

(2) Postoperative complications
Infection: Inflammatory reaction invariably follows
endometrial destruction and therefore women
experience a profuse serosanguinous vaginal dis-
charge for several weeks afterwards. Prophylactic
antibiotics may be used, although there is no clear
proof of their effectiveness. Severe fatal septicaemia
though rare, has been reported.10,33

Secondary haemorrhage: This should be managed by
antibiotics, curettage or, rarely, hysterectomy.

Cyclical pain: Patients may present with amenor-
rhoea and cyclical lower abdominal pain in the
absence of haematometra as described by
Asherman.22 It may be due to the presence of
intrauterine synechiae and/or iatrogenic adeno-
myosis. This complication may be difficult to treat
and ultimately hysterectomy may be required. If
haematometra is suspected, the diagnosis is readily
made by ultrasound examination and pain may be
relieved by cervical dilatation. At present, there is
no proof that postoperative uterine probing, as
practised by some, reduces the incidence of
haematometra.

Pregnancy: Whenever applicable, a form of contra-
ception should be practised by all women who
undergo endometrial ablative techniques.
Pregnancies (intrauterine or tubal) have been

reported after both TCRE and ELA.43 Two main
problems may be encountered; (i) Impaired uterine
vasculature with its consequences on placentation
and the possibility of foetal growth retardation and,
(ii) Morbid placental adherence.44 Although many
pregnancies are terminated or spontaneously mis-
carry, uneventful pregnancies have been reported
with no obvious complications.30

Uterine malignancy: Although there should be no
increased risk of endometrial cancer following
hysteroscopic surgery, the main concern is the
theoretical possibility of endometrial cancer aris-
ing from buried islands of residual endometrium
presenting late. When hormone replacement
therapy is indicated, a form of combined hor-
mone should be used, either cyclically or, per-
haps preferable, continuously. Endometrial glands
and tissue are present even in amenorrheoic
women. Cases of endometrial carcinoma after
resection have been reported. However, a review
of the literature45 suggested that pre-existing
endometrial hyperplasia was a common denomi-
nator and hence should be considered as a con-
traindication to ablation.

Treatment failure: This occurs with all methods of
hysteroscopic surgery and should be part of the
preoperative counselling.

Summary of complications

In the early 1990s, it was felt that ELA was proba-
bly safer than TCRE. Recent evidence however,
suggests there was little, if any, difference in the
safety of the two techniques.37 The overall compli-
cations rate, uterine perforation and significant
fluid overload were similar and additionally, no sta-
tistical difference in the occurrence of complica-
tions between experienced and less experienced
operators was noted.10

In the Mistletoe study,33 686 women were regis-
tered prospectively between April 1993 and
October 1994. Laser and rollerball ablations had
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consistently fewer immediate operative complica-
tions (haemorrhage, perforation,visceral burns, car-
diovascular and respiratory complications) than
loop alone or loop and ball combined together.
Additionally, there were fewer occasions where
additional surgery was needed following ELA or
rollerball. Laser ablation was significantly less likely
to result in an emergency hysterectomy than the
loop alone.

There were extremely small numbers of immediate
post-operative complications (within 24 h)
between the four main techniques (complication
rates between 0.77% and 2.86% with the exception
of cryoablation group 8.33%). The combined
diathermy group produced significantly fewer total
immediate postoperative complications than the
loop alone approach. Similarly, long term (up to 6
weeks) post-operative complications were uncom-
mon, ranging between 1.25% and 4.58%.

There was no significant difference in the compli-
cation rates between doctors who had attended a
training course and those who did not.
Interestingly, increasing operator’s experience was
associated with fewer uterine perforations in the
loop group alone and there was no overall level of
experience above which women were less likely to
have complications.

Effectiveness of conventional
endometrial ablation techniques

Initial reports were based on personal series of small
numbers of patients and limited periods of follow-
up. There are now both randomised trials and large
audit data which compare hysteroscopic surgery
results with hysterectomy. The results can be
divided into effect on menses (amenorrhoea,
hypomenorrhoea, persistent menorrhagia), return
to normal activity, patient satisfaction and addi-
tional benefits (premenstrual tension, dysmen-
norhoea). Table 10.2 outlines the advantages and
disadvantages of hysteroscopic surgery and hys-
terectomy to the patients and the health service.

In the Aberdeen study,37 the results were identical
on the effectiveness of TCRE and ELA. At 12
months, 22% of patients were amenorrhoeic and
62% hypomenorrhoeic. Similarly, 43% reported
less and 42% no dysmenorrhoea, with no change in
5% of patients and worsened symptoms in 10% of
women. Non-menstrual benefits included reduc-
tion of premenstrual symptoms and breast discom-
fort. Overall, 78% of patients were very satisfied
and 18% moderately satisfied with the outcome of
their treatment. Longer-term follow up, however,
is not available.

The Scottish Audit10 reported no significant differ-
ence in patient outcome between TCRE and ELA
at 6, 12 and 24 months of follow-up. Overall, there
was amenorrhoea in 25%, brown discharge in 18%,
significant hypomenorrhoea in 42%, slight
hypomenorrhoea in 11% and unchanged or heav-
ier menstruation in 5%. Dysmenorrhoea was absent
in 51%, reduced in 31%, unchanged in 11% and
worse in 7% of women. At 24 months post-
surgery, 53% of women were very satisfied and
31% satisfied with the results. Although the satis-
faction rate at 12 months was significantly worse in
the group under 40 years compared to the older
group of patients (79% vs 88% respectively), the
audit suggests that results from both methods are
still acceptable in the younger group.

A randomised study comparing TCRE with abdom-
inal hysterectomy6 with an average follow-up of 2.8
years, reported that women randomised to hys-
terectomy experienced more of an improvement in
menstrual symptoms and higher satisfaction rates
with some evidence of superior health-related qual-
ity of life. Although the cost of TCRE was lower,
further study was required to determine the relative
cost effectiveness of the 2 procedures.

A large randomised controlled study comparing
TCRE with hysterectomy (abdominal or
vaginal)46 showed that following TCRE there
were less operative and post-operative complica-
tions, less analgesic requirement and hospital stay
as well as quicker return to normal activity and
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work. On follow-up for up to 3 years (mean 2
years), women treated hysteroscopically had a
higher chance of requiring further surgery but 1
in 8 women in the hysterectomy group also
underwent additional surgery. Patient satisfaction
at 3 years was higher, though not significantly,
with hysterectomy (96%) than TCRE (85%).
This translates into significant savings to the
health service and at 3-year follow-up, the mean
costs for the two procedures were reported as
£554 for TCRE and £1,225 for hysterectomy.
Life table analysis showed that over a 5-year
period, women treated with TCRE had a 91%
chance of avoiding hysterectomy and 80%
chance of avoiding any further surgery. Results
were best in older women and in those with
dysfunctional uterine bleeding, but even women
with fibroids and uterine size greater than 12
weeks had greater than 50% chance of being sat-
isfied.47

Both TCRE and ELA suffer from the same prob-
lem, that menstrual results are better than patient
satisfaction. In all the above-mentioned large stud-
ies, some women were not satisfied with the tech-
nique despite having good menstrual results. Lack
of satisfaction may be due to pain, or to patient’s
perception of inappropriate menstrual loss. This
highlights the need for adequate counselling and
appropriate selection preoperatively.

In a cost-utility analysis of abdominal hysterectomy
versus TCRE,48 it was reported that by 2 years,
TCRE costs only 71% that of abdominal hysterec-
tomy. However, the author concluded that under
the most plausible parameter values, and on the
basis of health state values elicited from the sample
of women with menorrhagia, abdominal hysterec-
tomy was likely to be considered more cost-effec-
tive. This would be valid only if purchasers were
willing to pay an additional cost of at least £6,500
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Table 10.2 Advantages and disadvantages of hysteroscopic surgery.

Advantages

For the patient For the National Health Service
Day case procedure No need for inpatient admission
Shorter duration of procedure Shorter theatre time
Rapid recovery and convalescence Short hospital stay (2–4 hours)
Possibility of local anaesthetic/conscious sedation  Probably more cost-effective
No surgical scar
Less minor complications than hysterectomy
Majority (around 80%) of patients satisfied
Avoidance and alternative to hysterectomy

Disadvantages

For the patient  For the National Health Service
Complications (operative and postoperative) High initial set-up cost
Treatment failure in 20% Training costs
A proportion will need further treatment Possible need for further surgery
Majority will continue to menstruate Need for long-term follow-up
Some will continue to have dysmenorrhoea Cost effectiveness remains debatable
Contraception required Possible increase in litigation due to operative complications
Cervical screening required
Need for combined hormone replacement 

therapy
Very long-term (over 5 years) success and 

complications unknown
Possible late presentation of endometrial 

cancer
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per extra quality-adjusted life-year generated by
hysterectomy!

New techniques

Several clinicians continue to have reservations
concerning existing conventional hysteroscopic
techniques and systems. Additionally, the constant
drive to simplify and expedite endometrial ablation
procedures has led in recent years to the develop-
ment of new technology. In this section, we will
describe these innovative techniques and provide,
whenever possible, an up-to-date analysis of their
effectiveness. They include, microwave endome-
trial ablation, balloon ablation systems, hydrother-
mal ablation, cryoablation and photo-dynamic
ablative techniques.

With all these therapies it is essential that appropri-
ate criteria for patient selection are implemented.
These normally include appropriate assessment of
patient expectations and desire to conserve their
uteri, absence of anatomical abnormalities in the
uterus including polyps and fibroids, uterine cavity
depth not greater than 100–120 mm, exclusion of
cervical and uterine malignancy, and absence of
previous uterine surgery. Choice of anaesthesia
should be determined by individual patient’s
choice, pain tolerance, need for cervical dilatation
and presence or absence of medical indications.

Microwave ablation 

The use of microwave to destroy the endometrium
was first reported by Sharp.49 The microwave appli-
cator (8.5 mm in diameter) consists of a circular
metal pipe dielectric-filled waveguide and dielec-
tric radiating tip to propagate microwave energy at
9.2 GHz into the uterine cavity. The tip produces
a hemispherical field of heating in tissues and allows
the endometrium to be destroyed to a depth of
5–6 mm. The power level used is 30 W and is con-
trolled via a foot-switch operated by the surgeon.
The temperature achieved inside the uterus is
monitored continuously by thermocouples on the

exterior surface of the waveguide. A computer dis-
plays the temperature fluctuations graphically in
real time, thus enabling the surgeon to control the
movement of the applicator within the endometrial
cavity to produce a uniform layer of tissue destruc-
tion, while gradually withdrawing the probe. The
duration of treatment varies according to the depth
of the uterine cavity. A normal size uterus
(75–85 mm) typically requires 2–3 min while a
large uterus (100–110 mm) will require 6–7 min.

The technique is simple and easy to learn, with a
number of safety measures being incorporated into
the system. No intraoperative complications have
been reported and early results are encouraging.
Over 1500 patients have been treated to date with
a reported 90% satisfaction rate.50

Cooper et al published their results from a ran-
domised controlled trial comparing MEATM to
rollerball/resection in 1999.51 Two hundred and
sixty-three women were initially randomised
within their study centre to treatment with either
MEATM (n = 129) or rollerball/ resection (n = 134)
ablation. This size of study had an 80% chance of
detecting a minimum of 15% difference in satisfac-
tion between the two methods, assuming that 78%
of patients would be satisfied by the rollerball/
resection treatment (0.05 level of significance, 80%
power).

The study was performed on a pragmatic basis to
enable results to be as generalisable as possible.
Therefore, trial exclusion criteria were minimal
and pre-operative assessment using ultrasound or
hysteroscopy was discouraged unless indicated by
clinical examination, or an endometrial biopsy
could not be obtained. Notably, whilst the two
lead surgeons were experienced hysteroscopic sur-
geons (having performed at least 50 endometrial
resections), they had only performed five MEATM

procedures when the trial was started.

All of the 263 women prospectively randomised
received 3.6 mg goserelin 5 weeks pre-operatively
in order to promote endometrial thinning. A gen-
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eral anaesthetic was used for all procedures (MEATM

or rollerball/resection), this was the practice of the
surgeons at that time, and, as one of the primary
endpoints of the study was patient satisfaction, it
eliminated any potential bias from using different
methods of analgesia.

Intra-operatively, submucous fibroids of greater
than 2 cm were found in 32 women, in these cases,
the treatment proceeded as originally intended,
with the exception of one woman in the rollerball/
resection group who required a two-stage proce-
dure, and one woman in the MEATM group who
underwent an endometrial resection. Four other
women originally randomised to MEATM under-
went rollerball/resection as a result of the MEATM

equipment failing (this study used an earlier model
to the device currently available, personal commu-
nication, I. Feldberg, Microsulis plc.) In those
women randomised to rollerball/resection, one
woman underwent MEA. 

Blunt perforation with an inactive hysteroscope or
MEATM probe occurred to one patient in each
group, the MEATM patient with perforation
declined an attempt at a repeat procedure, and later
requested a hysterectomy. The perforation in the
rollerball/resection patient caused bleeding into the
broad ligament, which was managed intra-opera-
tively by converting to a hysterectomy. A hys-
terectomy was also required in another of the
rollerball/resection treated patients, who presented
2 weeks after the original procedure with abdomi-
nal/pelvic pain.

Primary haemorrhage occurred in 5 patients treated
by rollerball/resection, this was managed by insert-
ing a 14 gauge Foley catheter into the uterus for 
6 h; there were no cases of primary haemorrhage in
the MEATM group. Readmission after discharge
occurred in 6 women treated by rollerball/resec-
tion; 3 complained of pelvic pain, 2 required repeat
procedures, and one patient had chest pain. Four
women treated by MEATM were subsequently read-
mitted; three with minor secondary haemorrhage
treated by antibiotic therapy.

Rates of satisfaction with, and acceptability of
treatment were high for both techniques at 12-
month follow-up, and the results were similar to
previous trials of endometrial ablation. Of the eight
health-related quality of life dimensions in the
Short Form-36, all were improved after MEATM

(six significantly) and seven were improved after
TCRE (all significantly). Although amenorrhea
was not used as an outcome to define success, this
was achieved in 40% of treated patients for both
techniques. Dysmenorrhea and peri-menstrual
symptoms also improved in most treated women,
with only 4% and 8% of MEATM and
rollerball/resection treated women respectively
complaining of “new” pelvic pain after treatment.
Cooper’s study validated MEATM as an endometrial
ablation technique with good safety, and compara-
ble safety to rollerball/resection.

Balloon endometrial ablation techniques

A number of balloon endometrial ablative tech-
niques have been described recently. They include
devices utilising heated fluid within a balloon
(ThermaChoiceTM, Gynecare, Ethicon Ltd., USA
and CavatermTM, Wallsten Medical SA,
Switzerland) or electrodes mounted on the surface
of the balloon (VestaTM, Valleylab, Colorado,
USA).

(1) ThermaChoiceTM ablation system

The ThermaChoiceTM uterine balloon ablation sys-
tem was first described by Neuwirth.51 It consists of
a 16 cm long by 4.5 mm wide catheter with a latex
balloon at its distal end, which houses the heater
element. The catheter is connected to a control
unit that monitors, displays and controls pre-set
intrauterine balloon pressure, temperature and
duration of treatment (Figure 10.1). After the bal-
loon catheter insertion, sterile 5% dextrose water is
injected into the balloon until the intrauterine
pressure stabilises between 160 and 180 mmHg.
The fluid within the balloon is heated to approxi-
mately 87ºC and the treatment automatically
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continues at that temperature for 8 min. For safety,
the device automatically deactivates if the pressure
or the temperature fluctuate below or above pre-
set values.

Measurement of serosal temperatures and depth of
thermal injury generated by the ThermaChoiceTM

system were studied both in ex vivo and in vivo
uteri.52,53 In vivo serosal temperatures from 12
anatomic locations did not exceed 39.9ºC with a
mean of 36.1ºC. Histological examination revealed
deep endometrial and superficial myometrial dam-
age to all areas. The greatest depth of myometrial
injury occurred in the midfundus (3.4 mm).52 By
electron microscopy, no thermal effect could be
demonstrated in the myometrium beyond 15 mm
from the endometrial surface following up to
16 min of therapy.53

A number of studies have reported on the outcome
following this treatment.54,55 In a large observational
multi-centre study,55 no intra-operative complica-
tions were reported. There was minimal postoper-
ative morbidity and treatment led to a significant
reduction in the severity and duration of menstrual
flow and dysmenorrhoea by 15% in 88% of women
who reverted to eumenorrhoea or less. Increasing
age, higher balloon pressure, smaller uterine cavity
and a lesser degree of pre-procedure menorrhagia
were associated with significantly improved results.

In a randomised study comparing ThermaChoiceTM

endometrial ablation with rollerball ablation56 no

operative complications occurred with balloon
therapy while two cases of fluid overload, one
uterine perforation and one case of cervical lacera-
tion occurred in the rollerball group (3.2% of
cases). One year follow-up data did not show any
significant difference between the two groups in: 

• percentage of women whose diary score
decreased by 90% or less;

• patients highly satisfied (balloon 85.6% vs.
rollerball 86.7%);

• impact of treatment on quality of life;
• dysmenorrhoea scores.

However, a greater percentage of women in the
rollerball were amenorrhoeic at 12 months (27%
vs 15%, p<0.05). In the balloon group, more
procedures were carried out under sedation or
local anaesthesia (47% vs 16%) and the mean
operating time was significantly shorter in the
balloon group (27.4 vs 39.6 minutes). In 71% of
cases, the procedure was completed in 30 min or
less, compared with 28.6% in the rollerball group
(p<0.05).

Increasingly, the procedure is being carried out
under local anaesthesia or conscious sedation.55–59

Careful pre-operative assessment to determine the
patient’s tolerance of pain is essential. Pre-medica-
tion with non-steroidal anti-inflammatory drugs
given either orally or rectally to alleviate uterine
pain is obligatory. Intra-operative medication may
include local injection of 1% lidocaine or bupivi-
cane with or without epinephrine 1:100,000
and/or a combination of a rapid, short acting opi-
oid such as fentanyl and a benzodiazepine such as
midazolam. The combination is given intra-
venously shortly before the operation to provide
the required sedation and amnesiac effects of the
former and the analgesic effects of the latter. A ded-
icated nurse should be available at the patient’s
bedside throughout the operation to reduce their
anxiety and provide the necessary feedback to the
clinician. The operation is usually well tolerated by
the majority of patients and with a high satisfaction
rate after 24 h.57,59
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Figure 10.1 The ThermaChoiceTM uterine balloon therapy
controller.
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(2) CavatermTM ablation system

The technique was first described by Friberg in
1996.60 The system consists of a silastic balloon
catheter connected to a central unit. The proce-
dure begins with dilation of the cervix to 9 mm,
then the depth of the uterine cavity is measured in
order to adjust the balloon length of the catheter
before insertion. The balloon is then filled with
glycine 1.5% until a pressure of about 180 mmHg
is achieved. The internal heating pump circulates
the fluid and maintains the fluid temperature
around 75ºC. The treatment cycle begins when the
fluid temperature reaches 66ºC and lasts for
15 min.

To date, the reported success rates following ther-
apy are limited to small series. Follow-up periods
have also been variable. In one series of 60 patients
followed for between 12–37 months, 70% had
amenorrhoea or minimal bleeding and 94% of
patients reported excellent satisfaction with the
outcome. Seven patients had a hysterectomy dur-
ing the 3-year follow-up period.61 Fifty-one
patients were examined with hysteroscopy and
saline infusion sonography 11–28 months after
therapy. It was reported that those with minimal or
no bleeding had more uterine fibrosis than patients
bleeding more.62 To date, only one small compar-
ative study between the CavatermTM ablation sys-
tem with rollerball has been reported. Romer’s64

study assessed the outcomes of CavatermTM versus
rollerball in 20 women, (10 patients in each arm of
the study). Again, women were excluded if they
had any intrauterine abnormalities (submucous
myomas, uterine septae, suspicion of uterine wall
weakness, or uterine cavity length <4 cm or 
>10 cm) or histological pathology, however
Romer pre-treated both groups with 2 injections
of gonadotrophin-releasing hormone analogues
(GnRHa). Follow-up at 15 months found almost
identical results in the two treatment arms of the
study, with all 20 women expressing satisfaction
with their treatment. 

This study has gross methodological weaknesses:

there is no power study to calculate the number of
women needed to demonstrate if a statistically sig-
nificant difference exists between the 2 treatments,
and, as such, its results must be treated with caution
until larger studies are performed.

(3) Vesta™ DUB treatment system

Endometrial ablation using an inflatable multi-elec-
trode balloon was first reported by Soderstorm in
1996.63 In its current format, the VestaTM DUB
Treatment System (Valleylab, Boulder, Colorado,
USA) consists of a handset for the introduction of
an electrode carrier, a controller to monitor and
distribute the electrical energy, and a Valleylab
Force 2TM electrosurgical generator. The generator
is set to supply ‘pure cut’ mode current at 45–50
W. The silicone inflatable electrode carrier has a
triangular shape that unfurls when its insertion
sheath is withdrawn. There are six ventral and six
dorsal flexible electrode plates covering the surface
of the carrier, each with its own thermistor. The
cornual plates have a set temperature of 72ºC while
that of the remaining plates is set at 75ºC.
Distension of the carrier lumen ensures that the
electrodes are kept in intimate contact with the
endometrium. The control unit monitors genera-
tor output as well as the temperature and imped-
ance of the 12 electrodes throughout the warm-up
and treatment phases (Figures 10.2, 10.3 and 10.4).

The cervix is dilated to 9–10 mm followed by
introduction of the handset. Once appropriately
positioned, the sheath is withdrawn and the sili-
cone carrier is inflated with 8–12 ml of air. The
therapy cycle begins with a warm-up phase, pro-
grammed to occur within 3 min, and during which
all electrodes should reach their pre-set tempera-
tures, following which the controller automatically
shifts to a 4 min treatment phase. This produces a
uniform thermal destruction to a depth of 4–5 mm
into the myometrium in the presence of early pro-
liferative endometrium.

Early studies in extirpated uteri showed that in
88% of sections the necrosis depth into the
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myometrium was between 2–4 mm depending
on the treatment variables and the degree to
which the electrode balloon conformed to the
uterine cavity. Early clinical experience indicated
amenorrhoea and hypomenorrhoea rates of 40%
and 49% respectively.63 A subsequent study64

reported an amenorrhoea rate of up to 38% after
6 months. It was also reported that 88% of
patients should expect to be free of menorrhagia,
dissatisfaction or need for a second operation
after 24 months. Preliminary results from a ran-
domised study evaluating the Vestablate system
with rollerball/TCRE suggest comparable out-
comes at 6 months (amenorrhoea rate: 34% vs
37%; decrease in menstrual score to 75 or less
86% vs 83% respectively).65

Hydrothermal ablation techniques

The Hydro ThermAblatorTM – HTA (BEI Medical
Systems Company, Inc., USA), unlike traditional
ablation technology, utilises circulation of heated

saline that is in direct contact with the entire
endometrial lining under direct hysteroscopic
vision.66 It is far less experience dependant than
traditional endometrial ablation techniques.
Additionally, anatomical variations such as a partial
septate uterus or a small submucous fibroid do not
prevent effective treatment.

The system includes a control unit which prompts
the operator to follow the steps involved in the
preparation for treatment. After positioning of the
patient in the dorsolithotomy position, the cervix is
dilated to 8–9 mm and the HTA sheath (7.8 mm in
diameter including the hysteroscope) is introduced
into the uterine cavity. Room temperature saline
flows under gravity (maximum fluid pressure less
than 55 mmHg) to flush the uterine cavity then the
warming process starts allowing a gradual increase
of the circulating saline temperature. The 10-min
treatment cycle starts when the saline temperature
reaches the ablating level (90ºC). At its conclusion,
room temperature saline automatically flushes hot
saline from the sheath and cools the uterine cavity
and the control unit, when appropriate, it prompts
the operator to remove the sheath from the patient.
It is presumed that the heating temperature applied
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Figure 10.3 The Vesta™ DUB treatment system.

Figure 10.4 Enlarged view of the Vesta™ catheter tip showing the
electrode plates with their thermistors.

Figure 10.2 The ThermaChoiceTM uterine balloon  catheter with a
diameter under 5 mm often allows a endometrial ablation to be
performed without cervical dilation.
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for the treatment cycle would result in uniform and
adequate depth of endometrial destruction, but not
involving the cervix.

A number of safety controls are incorporated in the
operating system. The fluid level reservoir provides
gravity flow control and continuous monitoring of
circulating fluid volume. Thus, loss of 10 ml of
fluid automatically interrupts treatment. The low
pressure presumably avoids escape of fluid through
the fallopian tubes or cervical canal.67 The insulated
continuous flow sheath protects the cervical canal
from thermal effect and the externally heated saline
rather than internal focused energy source presum-
ably reduces potential risks associated with
intrauterine sources of energy, such as laser tips,
electrodes or internal heaters.

The technique is in its early days and large numbers
of treated women followed for a reasonable period
of time (one year or more) are not yet available.
Further, it is essential that improvement on current
new techniques should enable this treatment to be
conducted in an office environment and under
conscious sedation. The need for cervical dilation
may hinder its widespread application. It remains
to be shown that the technique has added benefits
over other minimally invasive techniques and
whether there is a need to undertake the procedure
under hysteroscopic control at all.

Another system (EnAblTM, InnerDyne Inc,
Sunnyvale, Ca, USA) is currently being developed.
It works on the principle of in-situ heating (80ºC)
of the endometrium with small volumes of circu-
lating saline solution for 15 min.68

There are numerous other techniques aalso being
developed and are still in case study or small cohort
published series. Safety studies and early clinical
results have been published for photosensitisation,69,70

cryoablation,71 and interstitial laser heating.72,73

Summary

It is beyond doubt that this multitude of tech-
niques provided patients with suitable alternatives
to hysterectomy and conventional ablation pro-
cedures. However, it is imperative that these
techniques are thoroughly evaluated in properly
conducted randomised controlled studies to
establish safety, long-term outcome, cost-effec-
tiveness, patient acceptability and satisfaction, as
well as suitability for sedation in the office or
outpatient environment.

The notion of a simple, safe, cost-effective, office-
based technique with high patient satisfaction offers
millions of women world-wide the choice to treat
their menorrhagia without the need for hysterec-
tomy and with minimal interruption to their fam-
ily or social life. Cost implications to health care
systems will be equally significant.

New developments are taking place in this field very
rapidly. The reader is advised to seek up to date
information on the second generation endometrial
ablation devices from published journals.
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Introduction

Although uterine myomas are common (between
20–25% of sexually-active women have fibroids1),
the diagnosis of a myoma should not be taken as
the sole indication for surgery. Asymptomatic
myomas discovered incidentally during clinical
examination or ultrasound should be observed.
Myomas causing symptoms (menorrhagia, pain or
dragging feeling in the pelvis, urinary symptoms,
constipation) warrant treatment.

Recently in the field of gynaecological surgery,
there has been a marked interest in endoscopic
surgery. The possibilities offered by these new sur-
gical approaches (hysteroscopy, laparoscopy) have
now brought the management of uterine myomas
back into the limelight. There is now sufficient
surgical skill and adequate instrumentation to
enables myomectomies to be carried out via
laparoscopy. This novel technique has only been
reported by a few centres.2–6 Initially, the objectives
of these published studies were to evaluate the pos-
sibility of performing such operations by
laparoscopy. The authors have been able to con-
firm that laparoscopic myomectomy is feasible, but
it is now important to evaluate what the indica-
tions, results and risks are of such procedures.
These points will be discussed later in this chapter
after a description of the operative techniques for
laparoscopic myomectomy.

Laparoscopic myomectomy

(1) Operative procedure

Anaesthesia and positioning of the patient
Laparoscopic myomectomy is performed under
general anaesthesia. The patient is placed in litho-
tomy stirrups at the beginning of the procedure.
This enables a uterine cannula to be introduced
and a dilute methylene blue dye solution to be
injected.6 The methylene blue dye stains the
endometrium, which facilitates the cleavage of
myomas which are close to the uterine cavity, and

closure of the myometrium after an accidental or
voluntary opening of the cavity. After the methyl-
ene blue has been injected, we replace the cannula
with a uterine mobiliser (we use the same instru-
ment when performing a laparoscopic hysterec-
tomy).7 The uterus is positioned to give optimal
access to the myomas: an anteverted position for a
posterior myoma, a retroverted position for an
anterior myoma. To facilitate manipulation of the
ancillary instruments, low lithotomy stirrups are
used.

Positioning of the suprapubic trocars

Three suprapubic trocars (two lateral 5 mm, and
one midline 10 mm) are positioned carefully to
optimise the safety and ergonomics of the opera-
tion. Their relative positions depend on:

• the uterine/ myoma size;
• the number of myomas;
• the location of the myoma.

The trocars should be introduced 3 cm above the
uterine fundus, with the two iliac trocars inserted
lateral to the epigastric vessels. 

Instrumentation

Five mm monopolar scissors or hook is used for
coagulation and electro-section of the uterus.
The electrosurgical unit is usually set to deliver
50–80 W of power. Two 5 mm atraumatic for-
ceps, a 10 mm grip forceps, curved scissors and a
pelvicleaner (Storz-Endoscopy, Paris, France) are
used to enucleate the myoma. A 5 mm bipolar
forceps enables haemostasis to be performed dur-
ing the hysterotomy and enucleation procedures.
A 5 mm needle holder is used to close the
uterus, with either 2–0, 3–0 or 4–0 Vicryl (Poly-
glactine 910, Ethicon, Neuilly, France) intra-
peritoneal sutures. Extra-abdominal sutures may
also be required. The myoma is then removed
by either morcellation,8 or through a mini-
laparotomy or colpotomy incision.
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Principles of the technique

It is necessary to accurately determine the anatom-
ical relationship of the myoma to the round liga-
ments and fallopian tubes. The ureters should be
visualised if the myoma is located within the broad
ligament. As myomectomy is a conservative and
minimally invasive procedure performed in rela-
tively young women, it is important to bear in
mind the principles of atraumatic infertility surgery
at every stage of the technique. Magnification,
meticulous haemostasis and impeccable closure of
the myometrium are required. A ‘microsurgical’
technique prevents bleeding, adhesions and post-
operative complications. The technique varies
according to the location of the myomas.

1. For pedunculated myomas, the technique is
easy and consists of coagulation and electro-
section of the implantation surface. We occas-
sionally use a loop suture, but when the
implantation surface is small, no sutures may be
required.

2. For sessile subserous and/or interstitial
myomas, a hysterotomy is performed at the site
of the myoma. A direct incision limits the
bleeding. A vertical incision is most commonly
used, although in some cases, a horizontal inci-
sion may be performed. 

The authors use monopolar scissors or a hook for
the incision. Complementary coagulation of the
myometrial vessels is often performed using a bipo-
lar forceps. Vasoconstrictive agents may also be
used. Atraumatic enucleation is performed using a
10 mm grasping forceps, monopolar curved scissors
and a pelvicleaner. The uterine cavity is not inten-
tionally opened. The hysterotomy is closed if the
incision is deep, long (>2 cm) or bleeding. Sutures
are used to prevent haemorrhage, rupture of the
myometrium in a subsequent pregnancy and to
reduce the risk of adhesion formation. The uterus
is usually closed in one layer (sometimes two lay-
ers) with interrupted 2–0 or 3–0 Vicryl.9 The
sutures are normally placed every 5 mm along the

hysterotomy incision. After suturing, there should
be complete haemostasis; if bleeding occurs,
another suture should be placed.

Removal of the myoma

Myomas must always be extracted to avoid peritoneal
reimplantation, and to allow histological examination.
The myoma can be extirpated by a variety of tech-
niques. Abdominally this can be achieved by using
one of the suprapubic puncture sites after enlarging
the incision (to 20 mm). This was traditionally per-
formed by removing one of the trocars and bringing
the resected myoma to the port site incision where it
is held by a single tooth tenaculum. The myoma is
then pressed against the peritoneum to prevent loss
of the CO2 pneumoperitoneum, and then fragmented
under laparoscopic control using a small blade passed
through the incision. This technique is long and dif-
ficult in overweight patients and with large myomas.
Recently, electrosurgical morcellators have been
developed for use, these can be inserted through a
trocar, and are a significant improvement on the pre-
vious technique.8 The myoma may also be removed
through a posterior colpotomy. This is an easy and
elegant technique. After removal of the myoma, the
peritoneal cavity is irrigated with saline solution and
a further check is made for complete haemostasis. No
drainage is used.

A laparoscopically assisted myomectomy (LAM) is
performed in specific cases where uterine suturing
and/ or removal of the myoma is difficult.10

Results of our experience

From January 1989 to November 1997, we per-
formed 328 laparoscopic myomectomies according
to the techniques described above. The mean age of
our patients was 37.5 ± 6.7 years (range 18–64).11

The indications for surgery were: 

1. persistent bleeding despite medical treatment
(n = 87; 26.5%)
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2. pelvic pain (n = 105; 32%)
3. pressure symptoms (n = 33; 10.1%)
4. large myomas (n = 42; 12.8%)
5. infertility (n = 111; 33.8%)
6. recurrent abortion (n = 3; 0.9%)

The average duration of the operation was 129 +/–
59 min (range 30–320). Six hundred and ten myomas
were removed, the mean number per patient was 1.9
+/– 1.6 (range 1–14). Only one myoma was removed
in 205 patients (62.5%). Two myomas were removed
in 53 patients (16.6%), three in 31 patients (9.5%) and
four or more in 39 women (1.8%). The mean diam-
eter of the largest myoma was 54.6 +/– 23 mm and
the range was between 50 and 70 mm in 34.5% (113
cases), between 70 and 90 mm in 18% (59 cases) and
90 mm or more in 10.6% (35 cases). The type of the
largest myoma removed was intramural in 43% of the
cases (n = 141), subserous in 41.8% (n = 137) and
pedunculated in 15.2% (n = 50).

Two hundred and eighty-seven women (87.5%)
were treated using a laparoscopic myomectomy. In
31 women, a laparoscopic assisted myomectomy was
required (LAM) (9.4%). In these cases, the uterine
suture and extirpation were performed through a
transverse minilaparotomy incision (4 cm long) using
the ‘long’ instruments from a laparotomy instrument
set. In 10 cases (3%) conversion to laparotomy was
necessary. The two main reasons for conversion
were difficulties in suturing or significant bleeding.
However, no woman in our series had a blood trans-
fusion. In one case a conversion to laparotomy was
performed because of sudden hypercapnia. In
another case conversion to laparotomy was per-
formed because of difficulty in dissecting an 8 cm
diameter myoma from the myometrium. The his-
tology subsequently confirmed the presence of ade-
nomyosis.

The complication rate for LM was 7.6% (25 cases).
Apart from the 10 patients who required conver-
sion to a laparotomy, 15 other patients had com-
plications. These operative complications were
haemorrhage (11 cases, 3%) hypercapnia (1 case,
0.3%), subcutaneous emphysema (2 cases, 0.6%),

uterine perforation (1 case, 0.3%). One major late
post-operative complication was observed; a uter-
ine rupture during pregnancy.12 This patient had
undergone a bilateral salpingostomy and LM for
infertility secondary to bilateral tubal disease and an
intramural posterior wall myoma measuring 3 cm.
The uterus was repaired with 3–0 vicryl stitches.
The patient later presented as an emergency with
pelvic pain at 34 weeks gestation. The diagnosis of
uterine rupture was made immediately and an
emergency laparotomy performed. A large uterine
rupture at the location of the hysterotomy scar was
noted. It was apparent that the placenta and the
body of the fetus had delivered into the abdominal
cavity through a large postero-fundal uterine 
rupture. The rupture was enlarged with a scalpel
and the baby was delivered. The post-operative
course was uneventful for the mother and baby.

Discussion

Diagnosing a uterine myoma does not necessarily
imply surgery. Only myomas which are compli-
cated or large, those which increase rapidly in size
and those whose symptoms persist in spite of cor-
rect medical treatment should be operated upon.
When surgery is indicated, the problem arises as to
which technique should be used. The development
of endoscopic surgical techniques permits, in cer-
tain cases, the operation to be carried out by either
hysteroscopic or laparoscopic means. The indica-
tions for these two surgical techniques are com-
pletely different. Hysteroscopic surgery is indicated
for treating some sub-mucous myomas.13,14,16 This
technique is only suitable if both of the following
conditions are fulfilled:

• The intracavity portion of the myoma must
represent at least half of the volume of the
myoma

• The myoma must not be larger than 4–5 cm

Hysteroscopic treatment may consist of either
resection with a diathermy loop 13–16 or Nd-Yag
laser myolysis.15,17 For intramural myomas (sub-
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serous and/or interstitial) as well as pedunculated
myomas, myomectomy, which previously always
required a laparotomy, may in certain situations
now be performed using laparoscopic surgery.

LM is a difficult technique; in our experience the
rate of conversion to laparotomy was 3% and a
laparoscopic-assisted myomectomy was needed in
9.4%. The overall complication rate was 7.6%.11

LM as an operation involves four specific difficul-
ties. (Figures 11.1–11.8)

1. The location of the hysterotomy.

2. The type of hysterotomy.

3. The uterine suture.

4. The removal of the myoma.

The correct location for the hysterotomy incision
is paramount. For an intramural myoma, the larger
the subserous component, the easier it is to identify
where to place the incision. For deeply embedded
interstitial myomas, it is essential to use pre-
operative ultrasonography. This guides the opti-
mum location for the hysterotomy incision and can
also measure the relative distances between the
myoma, the serosa and the endometrium.

The second difficulty lies in the choice of direction
for the uterine incision. The standard option is a
vertical hysterotomy.18 However, as most of the
uterine vasculature runs almost transversely,19,20 it
may seem more logical to make a transverse inci-
sion. Theoretically, this type of incision would
enable blood loss to be reduced, especially where
an intramural myoma is deeply embedded and well
vascularised. The authors cannot confirm this and
still prefer vertical hysterotomy incisions. From a
practical viewpoint, vertical incisions are easier to
suture laparoscopically.

Difficulty in suturing the uterus is in our experi-
ence the main indication for converting to a

laparotomy or LAM. The uterine suture may be
performed in different ways, with either continu-
ous suturing or separate stitches. The knots may be
tied either intra- or extra-corporeally (in which
case they are taken into the pelvis with a knot
pusher). The choice of technique depends mainly
on the surgeon's experience, and he/she should use
the technique that they are most adept at. There is
no gold standard for this, and we use separate
stitches, as we do for laparotomy. If the myomas
are deeply embedded in the myometrium, the
suture can be made along two planes. The quality
of the scar after LM has yet to be assessed.

Whereas the risk of uterine rupture after myomec-
tomy via laparotomy is low,21,22 there have, to the
authors’ knowledge, been three cases of uterine
rupture after LM.12,23,24 Rupture is related to defec-
tive healing of the hysterotomy. To obtain a
‘healthy’ scar and limit the risk of dehiscence dur-
ing pregnancy, we propose some general recom-
mendations:

• atraumatic technique;
• limited use of electro-coagulation to minimise

tissue necrosis;
• no opening of the uterine cavity24;
• meticulous suture technique;
• conversion to a LAM or laparotomy if any

problem occurs.

Extirpating the myoma is the last main difficulty
with this operation. Different techniques are avail-
able:1

• extraction via one of the suprapubic trocar
ports following fragmentation using a scalpel;

• using an electric morcelator;
• via posterior colpotomy;
• extraction via LAM. 

The authors prefer to use an electric morcelator or
perform a posterior colpotomy. If a colpotomy is
chosen, in cases of limited vaginal access and/or
voluminous myomas, the myoma may need to be
morcellated via the vagina in order to remove it.
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Figure 11.1 Posterior intramural myoma.

Figure 11.2 Vertical hysterotomy until the capsule of the myoma.

Figure 11.3 Enucleation of the myoma.

Figure 11.4 The enucleation is achieved.

Figure 11.5 Suture of the hysterotomy.

Figure 11.6 Suture using intracorporeal knots.
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Although our results underline that LM is a diffi-
cult technique, the feasibility of the operation has
been definitively proven. Moreover, it is a repro-
ducible technique, as other centres have also
reported encouraging results.3,4,5 The factors which
appear to limit its use are the size and number of
the myomas. The authors consider that the opera-
tion should ideally only be performed when the
size of the myoma is less than 8–10 cm and there
are less than 3 myomas (of more than 4 cm diame-
ter) to be resected.9

The operative technique for LM is now well
defined and the indications for this operation are
ever more specific. Further studies must be done to
evaluate the risk of adhesions for this operation and
the results of this technique for infertile patients.

Conclusion

Laparoscopic myomectomy is feasible. The tech-
nique requires an experienced laparoscopic sur-
geon with considerable endoscopic suturing skills.
Laparoscopic myomectomy appears to be a safe
and reproducible technique, with several teams
already reporting their experience. The contra-
indications are myomas of over 8–10 cm and/or
multiple myomas. If these contra-indications are
observed, laparoscopic myomectomy may usually

be safely carried out. Preliminary results are
encouraging with respect to the post-operative
course and the quality of the uterine scar, but
large scale series or randomised trials will have to
confirm these initial results.
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Introduction

Prolapse is a common gynaecological condition;
the true incidence of which is unknown. Not all
patients are symptomatic, whilst others accept their
symptoms and do not wish to have treatment.
Women with prolapse may also suffer urinary
incontinence. Prolapse after hysterectomy may
affect any part of the vagina but when the vaginal
vault is involved, treatment is more complex, car-
ries a greater risk and is more prone to failure.

Epidemiology and aetiology

The epidemiology of vaginal prolapse, particularly
after hysterectomy is poorly documented for many
reasons (Table 12.1). Not all patients have symp-
toms nor present to a doctor. A specialist is
required to differentiate the types of prolapse and it
can affect women of a wide age range.

Uterovaginal prolapse accounts for between 5–29%
of hysterectomies in reported series.1 Denervation
of the pelvic floor due to childbirth is the main risk
factor2 but it is suggested that collagen changes are
also important.3 Age, heavy lifting at work, bowel
dysfunction and joint hypermobility have also been
reported to increase the risk of prolapse.

The importance of prior hysterectomy as an aetio-
logical factor is difficult to ascertain as long-term
follow up of large numbers of women is required.
Mant from Oxford reported a cohort study of
17,032 women between the ages of 25 and 39 over

17 years, where he examined the epidemiology of
genital prolapse.1 His data showed that a woman
undergoing hysterectomy for prolapse had a risk of
a subsequent pelvic floor repair at 15 years, 5.5
times higher than a woman who had a hysterec-
tomy for other reasons. This increased risk is linear
and there is every reason to believe that this risk
will continue to increase as prolapse can present
more than 15 years after hysterectomy.

Despite the argument that uterovaginal prolapse
will be prevented by better obstetric care and more
caesarean section, the rate of surgery for prolapse is
increasing.4 However with improved anaesthesia
and more ready access to a specialist the threshold
for surgery has undoubtedly fallen. The widespread
use of colposuspension for stress incontinence also
predisposes to vaginal vault prolapse and entero-
coele in up to 17% of cases.5

With an increase in life expectancy, the number of
women requiring treatment for prolapse is likely to
increase for the foreseeable future (Figure 12.1).

Comprehensive assessment of the patient
with prolapse and documentation

The diagnosis is usually obvious, although vaginal
cysts, urethral mucosal prolapse or uterine
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Table 12.1

Aetiological factors in prolapse
• Childbirth
• Hysterectomy
• Age
• Menopausal status
• Heavy lifting at work
• Joint hypermobility
• Bowel dysfunction
• Incontinence surgery

Figure 12.1 Predicted number of women requiring prolapse treatment
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inversion may confuse the inexperienced. The
supine position may underestimate the degree of
prolapse, as may examination first thing in the
morning or if a pessary has been in use.

There is no universally accepted system for describ-
ing the position of the pelvic organs and experi-
enced gynaecologists do not always agree in their
assessment of the same patient. Vaginal vault pro-
lapse is invariably associated with other vaginal sup-
port defects (Table 12.2).

British textbooks tend only to refer to the three
degrees of cervical/uterine descent although this
can also be used for any anterior or posterior wall
prolapse6. The term procidentia is often used for
third degree uterine prolapse but it is simply
another word for prolapse. When the uterus is out-
side the introitus (total vaginal eversion) all vaginal
supports have failed. Many such cases of total vagi-
nal eversion are in fact severe second degree pro-
lapse and the cervix has undergone elongation and
hypertrophy.

In the USA, American gynaecologists commonly
use Baden’s half-way system which refers to each
part of the vaginal prolapse with reference to the
hymen (Figure 12.2).7 In order to standardise
the terminology the International Continence
Society has recently introduced the Pelvic Organ
Prolapse Quantitation (POP-system), which allows
accurate description of physical findings as well as
meaningful comparisons between published data.8

Once instructed thoroughly, it is an accurate and

reproducible method of documentation.9

Investigations

Although unusual, upper tract problems such as
hydronephrosis and even renal failure have been
described with complete prolapse and hence renal
assessment by biochemistry and ultrasound need to
be considered in such patients.6

Post-micturition residual urine measurement by
catheterisation or ultrasound will identify patients
in chronic retention who may also have voiding
difficulty after any surgery.

Additional investigations such as cystometry will be
required if incontinence is present but occult stress
incontinence is increasingly recognised as a poten-
tial problem.

Veronikis reported that 83% of patients with mas-
sive pelvic organ prolapse have occult stress incon-
tinence by using urethrocystometry and urethral
pressure profiles after prolapse reduction,10 whereas
Versi only reported occult stress incontinence
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Table 12.2

Vaginal vault prolapse is associated with:

Anterior compartment prolapse
• Central defect
• Paravaginal defect

Posterior compartment prolapse
• Enterocoele
• Rectocoele
• Perineal body disruption

Figure 12.2 Baden’s half way system.
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occurring in 28% of patients by using video-urody-
namics.11 Occult detrusor instability can also occur.12

The availability of these investigations will determine
their use but if surgery is contemplated in women
with severe prolapse some assessment for occult
stress incontinence is essential.

Investigations such as dynamic fluoroscopy or ultra-
sound can demonstrate the presence or absence of
an enterocoele which can save tedious dissection in
the operating theatre.13 Several authors have now
described MRI of the pelvic floor in patients with
prolapse but it may also help our anatomical knowl-
edge and allow study of normal women.14 However,
the test is performed supine, normal controls are lim-
ited and presumed abnormalities are not defined
with objective measurements. Therefore its use
should remain confined to research protocols.

Treatment

Conservative measures such as pelvic floor exercises,
electrical stimulation or weighted cones are partic-
ularly useful for young women without a com-
pleted family and where urinary incontinence is
also a problem. Vaginal pessaries are useful in the
frail or infirm but no treatment may be an option
in this group also.

For most women requiring treatment, surgery will
usually provide the best option and approximately
10% of women undergo an operation for inconti-
nence or prolapse in their lifetime. Particular care
is required for patients with medical problems, but
age per se is not a major risk factor under 80 years.15

A study of 66,478 patients over 65 undergoing
surgery for stress incontinence showed a mortality
of 3.3 per 1,000.16 Only 2.6% of patients were over
85 and the mortality for this group was 1.6%.
However, the over 80 years population is growing
and will place increasing demands on medical and
surgical services (Figure 12.1).The rate and quality
of healing depends on oestrogen17 and the use of
hormone replacement therapy before surgery in
post- menopausal women is recommended.18

Prevention of vault prolapse at
hysterectomy

The uterosacral-cardinal ligament complex is
required to support the vaginal vault after hysterec-
tomy and maintenance of vaginal length is impor-
tant.20 At surgery the ligament is severed, shortened
and then reattached to the vaginal skin. The dis-
tance between the cervix and ureters increases with
the severity of the prolapse allowing up to 15 cm of
shortening in severe cases.19 Many techniques of
vault support are described, most using the pedicle
sutures themselves to resuspend the vault.

McCall described his technique of cul-de-plasty
(culdoplasty) in 1957, later modified by Nicholls20

(Figure 12.3).

After excising any enterocoele sac, a separate suture
is placed through the full thickness of the vaginal
vault at a point selected to become the highest
point of the reconstructed vault. The suture then
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Figure 12.3 McCall’s cul-de-plasty using a separate delayed
absorbable suture to support the vaginal vault.
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also picks up peritoneum and the uterosacral liga-
ment at the level to which the vault will be fixed.
The suture then takes the same tissue on the other
side and returns through the vaginal skin to be tied.
McCall originally used silk but a delayed
absorbable material such as Polyglactin or
Polyglycolic Acid will cause less problems with
suture erosion and granulation tissue. Scientific
evaluation of this method suggests an 85% success
rate at 9 years.21 Information from the Mayo Clinic
in a series of 693 patients with post-hysterectomy
vault prolapse identified only 47 (6.8%) patients
with a previous vaginal hysterectomy and McCall’s
culdoplasty by this technique.22

Treatment of concurrent genuine stress
incontinence (GSI)

Vaginal surgery consistently shows lower success
rates than suprapubic operations, and needle sus-
pensions are no better than anterior repairs.23 To
successfully repair a woman’s prolapse only to leave
her incontinent is every surgeon’s nightmare. The
reported success rate from anterior colporrhaphy for
prolapse is 92% with up to 8-year follow-up.24 In
the presence of stress incontinence, however suc-
cess rates are closer to 70%.23

By attention to technique and suture material,
individual surgeons have produced good results
from vaginal surgery. Beck reports a 94% success
rate but only operated on 20 patients a year.25

Grody reports a technique of paraurethral fascial
sling urethropexy and vaginal paravaginal repair
in 75 patients using Polytetrafluoroethylene
(PTFE® Gore, Inc., Flagstaff, Az).26 At 2 years,
92% of women were dry but larger series using
these techniques are required. Furthermore, work
from Austria has shown evidence of denervation
of the urethra after vaginal surgery leading to a
decrease in maximum closure pressure, which
requires further study.27 The surgeon is thus left
with the dilemma of a combined vaginal and
abdominal operation with increased operating
time and morbidity.

Treatment of occult genuine stress
incontinence (GSI)

The late David Nichols addressed the issue of
occult stress incontinence and advocated pub-
ourethral ligament plication in massive prolapse in
order to elevate the urethra and urethrovesical
junction.20 Kelly’s plication of the bladder neck is
also necessary to eliminate funnelling but urethral
plication is avoided as it narrows the lumen.

Despite the logic of his argument, data to support
his thesis is not presented. Columbo and colleagues
from Milan have addressed this issue in a ran-
domised controlled trial of cystopexy alone versus
cystopexy and pubourethral ligament plication in
102 continent patients undergoing surgery for pro-
lapse.28 At 1 year, 4 patients in each arm (8%) had
post-operative stress incontinence at one year.
They then investigated surgery in women under-
going surgery for prolapse and either stress incon-
tinence or potential stress incontinence, defined as
“a positive stress test with repositioning” by ran-
domising 109 patients to either concomitant pub-
ourethral ligament plication or Pereyra suspen-
sion.29 With a minimum five-years follow up,
Pereyra suspension provided significantly better
results for potential incontinence (100% vs 76%
objective). However for incontinent patients the
cure rate was only 57% and not significantly differ-
ent in either arm. 

Complications were higher for the Pereyra group,
particularly the risk of reoperation. Veronikis
reported however a 56% incidence of low-pressure
urethra as a cause of occult GSI and proposed a
sling urethropexy using Mersilene mesh or fascia
lata with a 100% success at one year. The optimum
therapy for patients with GU prolapse and occult
GSI remains to be determined.

Suture material 

The ideal suture for vaginal surgery does not exist. If
one regards prolapse in the same way as a hernia i.e.
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a breakdown in connective tissue support then the
surgeon would use nonabsorbable sutures of great
strength. This is largely impractical in the vagina
because of the substantial risk of fistula and the prob-
lems of dyspareunia. However nothing less than
delayed absorbable suture is logical as connective tis-
sue will only have 25% of its strength at 3 weeks, by
which time rapidly absorbable sutures will have dis-
appeared.4 This should therefore be used for culdo-
plasty (see above) and rectocoele repair. In the anterior
compartment, Polytetrafluoroethylene  (PTFE®) has
many attractive features, being a permanent monofil-
ament suture that handles well and is incorporated
into adjacent structures during healing.26 Some prac-
tice with knot tying is required as they tend to slip.

The use of permanent 2-0 Ethibond® (Ethicon
Ltd), and polyester and polypropylene for posterior
compartment repair is described. However suture
erosion is a problem and follow-up data is still
required.30

Repair of post-hysterectomy vault
prolapse

Pelvic floor repair for post-hysterectomy prolapse
can be technically challenging and may involve
repair of all vaginal supports (Figure 12.4).

Anaesthetic considerations are paramount and
regional anaesthesia may be appropriate to reduce
opiate use if nothing else. Adequate time must be
allowed for pelvic reconstructive surgery and the
aim is to restore structure and function, particularly
for sexually active women. Post-operative care is
also important, particularly for the elderly and
strategies to avoid post-operative confusion and
hypothermia need to be considered.4

Vaginal approach

Traditional techniques include closure of the ente-
rocoele sac and plication of the uterosacral liga-
ments (culdoplasty) or closure of the vagina by
colpocleisis. Because these operations are often said
to fail and prevent intercourse, other techniques31

have been described (Table 12.3). The Mayo
Clinic, however report the use of culdoplasty in
693 patients with post-hysterectomy prolapse.22

Complications such as infection and bladder or rec-
tal damage were low at 3% and there were no long
term sequelae. A postal survey of 660 patients
operated on between 1976 and 1987 produced an
80% response. Only 36 (5.2%) patients had a defi-
nite second operation and 493 (71%) patients, after
a mean of 8.8 years, had not had a further opera-
tion. Data on 164 (23.7%) were incomplete.
Therefore, culdoplasty is a very successful low
morbidity operation and should still be considered
the operation of first choice.

Patients with total vaginal eversion are unlikely to
have sufficient cardinal-uterosacral ligament
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Table 12.3

Techniques for posthysterectomy vault prolapse

• Endopelvic fascia vault fixation
• McCall’s culdoplasty
• Sacrospinous ligament fixation
• Iliococcygeal fixation
• Colpocleisis
• Sacrocolpopexy

Figure 12.4 Complete vaginal vault eversion.
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strength and Nichols popularised sacrospinous liga-
ment fixation for this indication.20 After opening
the posterior vaginal wall and incising the right rec-
tal pillar, the sacrospinous ligament is identified.
Two permanent sutures are placed through the lig-
ament, two finger-breadths medial to the ischial
spine. The sutures are attached to the vaginal
mucosa and held until the vagina is two-thirds
closed. The vaginal apex is thus firmly attached to
the surface of the sacrospinous ligament without a
suture bridge. Unilateral fixation is usually suffi-
cient but bilateral fixation can be considered in
severe cases.32 Over 1,200 cases are reported in the
literature but follow-up times are often not speci-
fied or less than 1 year. The number of procedures
performed in the UK is estimated between 2,000
and 3,500 per year (Cory Bros, personal communi-
cation) but the success rate and complications have
been reported in the literature for less than 100
patients.33 The overall success rate in published
series is between 77% and 92% but early reports use
absorbable sutures which are not recommended.31

The advantages of the vaginal route include a high
success rate, fewer complications, less pain and a
shorter hospital stay. There is the ability to repair
other defects and maintain vaginal length and thus
coital function. Specific complications include but-
tock pain due to damage of a small nerve running
through the sacrospinous ligament in 3%, which
settles spontaneously by six weeks.31 Gluteal pain
and lumbar plexus neuropathy require immediate
removal of sutures that have been incorrectly
placed. Cystocoele is frequently reported as a long-
term problem but only Smilen et al have compared
long-term results of similar patients undergoing
pelvic floor repair with and without sacrospinous
fixation.34 They found recurrent cystocoele in sim-
ilar numbers suggesting other factors than the
sacrospinous fixation determine subsequent cysto-
coele. Stress incontinence is rare. Although infre-
quent, serious complications have been reported,
and with the more widespread use of the technique
many are likely to go unreported. Life-threatening
haemorrhage from laceration of the hypogastric
venous plexus or inferior gluteal artery (resulting in

death) has occurred.35 The anatomic variations
mean the inferior gluteal artery may arise from the
posterior division of the internal iliac artery and
hence ligation of the hypogastric artery may
increase pulse pressure and worsen rather than help
(Figure 12.5). Vascular clips, packing or emboliza-
tion are suggested in these difficult situations and
involvement of other colleagues is vital.

Other vaginal operations include endopelvic fascia
fixation and iliococcygeal fixation of the vagina.31

Partial vaginectomy seems to have been performed
concomitantly, which is itself a treatment, but will
also result in a short vagina.

Abdominal approach

Several authors have described the use of sacro-
colpopexy interposing mesh between the vagina
and sacrum.4 The disadvantage of laparotomy is
particularly clear in the elderly with more compli-
cations and a longer recovery time. Positioning the
mesh retroperitonealy involves careful dissection to
avoid the ureter, middle sacral vessels, common
iliac vein and mesocolon. Nonabsorbable sutures
are used to attach the mesh to the vagina and
sacrum with careful assessment of the length to
avoid overcorrection, Synthetic mesh is commonly
Marlex, Mersilene or GoreTex® and success rates in
excess of 90% at 5 years are reported.36 A concomi-
tant colposuspension can be performed if stress
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Figure 12.5 Vascular anatomical variations.

12Ch12-cpp  14/11/01  11:29 am  Page 140



incontinence is present and it is often necessary to
repair vaginally any rectocoele and deficient per-
ineum. Serious operative complications occur in
low numbers in the literature but are under-
reported by occasional operators. Severe haemor-
rhage and death can occur from presacral veins and
the surgeon needs to be aware of the options
including thumbtacks and magnetic applicators.
Post-operative intestinal obstruction can occur if
the mesh is not buried and graft extrusion and vagi-
nal rupture can occur due to poor vascularity of the
cuff itself.

The abdominal procedures have also been per-
formed via laparoscopy as opposed to laparotomy.37

Operating time is longer but the risks of surgery
seem similar in experienced hands. Initial success
seems acceptable but longer-term results are
awaited.

Post-hysterectomy vault prolapse –
which operation?

Experienced operators report high success rates
with both procedures, with vaginal operations hav-
ing less morbidity. In younger women with con-
comitant urinary stress incontinence, the abdominal
approach is likely to be more appropriate since col-
posuspension would be the operation of choice for
the stress incontinence. In the absence of inconti-
nence or cystocoele, however success rates are sim-
ilar for both operations and the major difference is
in complications. For elderly patients it is clear that
vaginal surgery carries less risk, lower morbidity,
shorter hospital stay and faster return to normal
activities.31

A comparative study from Canada reports a large
personal series of 130 vaginal sacrospinous fixations
and 80 abdominal sacrocolpopexies over 6 years.38

It is not clear why one operation was chosen over
the other, although 59 of the abdominal group
(74%) had a colposuspension as well. The failure
rate over a mean of 3 years was 2% in both groups
perhaps highlighting good case selection for the
procedures. Benson has reported the only ran-

domised study of vaginal versus abdominal surgery
for recurrent prolapse.39 Of 101 patients randomised,
88 completed the study and half the patients had
complete pelvic organ prolapse. Abdominal sacro-
colpopexy showed a higher success rate and the
need for fewer subsequent operations.

Conclusion

Vaginal vault prolapse is a difficult condition to
manage and is not suitable for the occasional oper-
ator. From published series both approaches appear
equally effective and individual patient assessment
by a surgeon regularly performing such procedures
would appear to be the key to success rather than
the procedure per se.

REFERENCES

1. Mant J, Painter R, Vessey M. Epidemiology of
genital prolapse: observations from the Oxford
Family Planning Association study. Br J Obstet
Gynaecol 1997; 104: 579–585.

2. Smith ARB, Hosker GL, Warrell DW. The role of
partial denervation of the pelvic floor in the aetiol-
ogy of genitourinary prolapse and stress inconti-
nence of urine. A neurophysiological study. Br J
Obstet Gynaecol 1989; 96: 24–28.

3. Versi E, Cardozo L, Brincat M, Cooper D,
Montgomery J, Studd J. Correlation of urethral
physiology and skin collagen in postmenopausal
women. Br J Obstet Gynaecol 1988; 95:147–152.

4. Grody MHT. Benign Postreproductive Gynaecologic
Surgery. New York. McGraw Hill. 1995.

5. Wiskind AK, Creighton SM, Stanton SL. The inci-
dence of genital prolapse after the Burch colposus-
pension. Am J Obstet Gynaecol 1992; 167: 399–405.

6. Cardozo L. Urogynaecology. Churchill Living-
stone 1997.

7. Baden WF, Walker T. Surgical repair of vaginal defects
Lippincott, Philadelphia. 1992.

8. Bump RC, Bo K, Brubaker L, DeLancey J,
Karskov P, Schull B et al. The standardisation of
terminology of female pelvic organ prolapse and
pelvic floor dysfunction. Am J Obstet Gynaecol 1996;
175: 10–17.

MANAGEMENT OF VAGINAL PROLAPSE AFTER HYSTERECTOMY

141

12Ch12-cpp  14/11/01  11:29 am  Page 141



9. Steele A, Mallipeddi P, Welgoss J, Soled S, Kohli
N, Karram M. Teaching the pelvic organ prolapse
quantitation system Am J Obstet Gynaecol 1998; 179:
1458–1464.

10. Veronikis DK, Nichols DH, Wakamatsu MM. The
incidence of low-pressure urethra as a function of
prolapse-reducing technique in patients with mas-
sive pelvic organ prolapse (maximum descent at all
vaginal sites). Am J Obstet Gynaecol 1997; 177:
1305–1314.

11. Versi E, Griffiths DJ, Giovanini D. Video-urody-
namic diagnosis of occult GSI in patients with
pelvic organ prolapse (abstract). Int Urogynecol J
1997; 8(1): S079.

12. Rosenzweig BA, Pushkin S, Blumenfield D, Bhatia
NN. Prevalence of abnormal urodynamic test
results in continent women with severe genitouri-
nary prolapse. Obstet Gynaecol 1992; 79: 539–542.

13. Smith C, Brubaker LT, Saclarides TJ. The Female
Pelvic Floor: Disorders of Function and Support.
Philadelphia: Davis 1996.

14. Aronson MP, Bates SM, Jacoby AF, Chelmow D,
Sant GR. Periurethral and paravaginal anatomy: an
endovaginal magnetic resonance imaging study. Am
J Obstet Gynaecol 1995; 173: 1702–1710.

15. Muller K. Operating on the elderly woman. Curr
Opinion Obstet Gynaecol 1997; 3: 300–305.

16. Sultana CJ, Campbell JW, Pisanelli WS, Sivinski L,
Rimm AA. Morbidity and mortality of inconti-
nence surgery in elderly women: An analysis of
Medicare data. Am J Obstet Gynaecol 1997; 176:
34–48.

17. Ashcroft GA, Dodsworth J, Van Boxtel E,
Tarnuzzer RW, Horan MA, Schultz GS, Ferguson
MW. Estrogen accelerates cutaneous wound heal-
ing associated with an increase in TGF-B1 levels.
Nature Medicine 1997; 3: 1209–1215.

18. Obanye R, Hogston P. The pre-operative use of
oestrogen for vaginal surgery J Br Menopause Soc
1996; 3: 23–26.

19. DeLancey JO, Strohbehn K, Aronson MP.
Comparison of ureteral and cervical descents during
vaginal hysterectomy for vaginal prolapse. Am J
Obstet Gynaecol 1998; 179: 1405–1410.

20. Nichols DH, Randall CL. Vaginal Surgery 4th edn.
Baltimore: Williams & Wilkins 1996.

21. Colombo M, Milani R. Sacrospinous ligament fix-
ation and modified McCall culdoplasty during vagi-

nal hysterectomy for advanced vaginal prolapse. Am
J Obstet Gynaecol 1998; 179: 13–20.

22. Webb MJ, Aronson MP, Ferguson LK, Lee RA.
Posthysterectomy vaginal vault prolapse: primary
repair in 693 patients. Obstet Gynaecol 1998: 92:
281–285.

23. Jarvis GJ. Surgery for genuine stress incontinence.
Br J Obstet Gynaecol 1996; 101: 371–374.

24. Weber AM, Walters MD. Anterior vaginal pro-
lapse: review of anatomy and techniques of surgical
repair. Obstet Gynaecol 1997; 89: 311–318.

25. Beck RP, McCormick S, Nordstrom L. 25 year
experience with 519 anterior colporrhaphy proce-
dures. Obstet Gynaecol 1991; 78: 1011–1018.

26. Grody MHT, Nyirjesy P, Kelley LM, Millar ML.
Paraurethral fascial sling urethropexy and vaginal
paravaginal defects cystopexy in the correction of
urethrovesical prolapse. Int Urogynecol J 1995; 6:
80–85.

27. Zivkovic F, Tamussino K, Ralph G, Schied G,
Auer-Grumbach M. Effect of vaginal surgery on
the lower urinary tract. Curr Opinion Obstet
Gynaecol 1997; 9: 329–331.

28. Columbo M, Maggioni A, Zanetta G, Vignalli M,
Milani R. Prevention of postoperative stress urinary
incontinence after surgery for genitourinary pro-
lapse. Obstet Gynaecol 1996; 87: 266–271.

29. Columbo M, Maggioni A, Scalambrino S,
Vitobello D, Milani R. Surgery for genitourinary
prolapse and stress incontinence. A randomised trial
of posterior pubourethral ligament plication and
Pereyra suspension. Am J Obstet Gynaecol 1997;
176: 337–343.

30. Cundiff GW, Weidneer AC, Visco AG, Addi-
son WA, Bump RC. An anatomic and func-
tional assessment of the discrete defect
rectocoele repair. Am J Obstet Gynaecol 1998;
179: 1451–1457.

31. Sze EH, Karram MM. Transvaginal repair of vault
prolapse: a review. Obstet Gynaecol 1997; 89:
466–475.

32. Pohl JF, Frattarelli JL. Bilateral transvaginal
sacrospinous colpopexy: preliminary experience. Am
J Obstet Gynaecol 1997; 177: 1356–1362.

33. Carey MO, Slack MC. Transvaginal sacrospinous
colpopexy for vault and marked uterovaginal pro-
lapse. Br J Obstet Gynaecol 1994; 101: 536–540.

ADVANCES IN GYNAECOLOGICAL SURGERY

142

12Ch12-cpp  14/11/01  11:29 am  Page 142



34. Smilen SW, Saini J, Wallach SJ, Porges RF. The
risk of cystocoele after sacrospinous ligament fixa-
tion Am J Obstet Gynaecol 1998; 179: 1465–1472.

35. Barksdale PA, Elkins TE, Sanders CK, Jaramillo FE,
Gasser RF. An anatomic approach to pelvic haem-
orrhage during sacrospinous ligament fixation of the
vaginal vault. Obstet Gynecol 1998; 91: 715–718.

36. Snyder TE, Krantz KE. Abdominal retroperitoneal
sacral colpopexy for the correction of vaginal pro-
lapse Obstet Gynaecol 1991; 77: 944–949.

37. Mahendran D, Prashar S, Smith AR, Murphy D.
Laparoscopic sacrocolpopexy in the management of

vaginal vault prolapse Gynecol Endosc 1996; 5:
217–222.

38. Hardiman PJ, Drutz HP. Sacrospinous vault sus-
pension and abdominal colposacropexy: success
rates and complications. Am J Obstet Gynaecol 1996;
175: 612–616.

39. Benson JT, Lucente V, McClellan E. Vaginal
versus abdominal reconstructive surgery for the
treatment of pelvic support defects: A prospective
randomised study with long term outcome evalu-
ation. Am J Obstet Gynaecol 1996; 175:
1418–1422.

MANAGEMENT OF VAGINAL PROLAPSE AFTER HYSTERECTOMY

143

12Ch12-cpp  14/11/01  11:29 am  Page 143



12Ch12-cpp  14/11/01  11:29 am  Page 144

This page intentionally left blank 



13

Recent Advances in
Gynaecological Oncology

Surgery

R. A. F. Crawford

13Ch13-cpp  14/11/01  11:32 am  Page 145



13Ch13-cpp  14/11/01  11:32 am  Page 146

This page intentionally left blank 



Patterns of gynaecological cancer

The patterns of gynaecological cancer seen in the
UK are changing with an increase in ovarian cancer
and less cervical cancer. Gynaecological cancer, in
the most part associated with the post-menopausal
woman, will become more important as the aged
proportion of the population increases. It accounted
for approximately 6,400 deaths in England and
Wales in 1997 with a rate of 24 per 100,000 women.
This death rate is largely due to ovarian cancer
which continues to be one of the leading causes of
cancer death in women. Due to the success of the
cervical screening programme in which 85% of
women between 25 and 64 years have had a cervi-
cal smear in the previous five years, overall incidence
and mortality from cervical cancer is falling. There
were 2740 new cases of cervical cancer in England
and Wales in 1997 which represents a 26% fall in
incidence over the last five years (NHS Cervical
Screening Programme). Since 1991, mortality from
cervical cancer has fallen by 7% per year with only
1222 deaths from cervical cancer in 1997. In the
UK, care of gestational trophoblastic disease (GTD)
has been centralised since 1973. Surgery has little
role to play in the management of GTD other than
at the initial diagnosis. No further comment will be
made about GTD other than to mention that it is
more common than vulval cancer and yet its cen-
tralisation of care has not been detrimental to the
gynaecological service in the UK. Gynaecological
cancer accounts for less than 10% of the total gynae-
cological budget in the district general hospital and,
therefore, the transfer of women with cancer for
specialist surgery and further management is
unlikely to affect the unit significantly. The benefits
for the woman are likely to be an improved survival
and better quality of life. 

In this chapter, the following topics will be dis-
cussed:

1. the changing approach to ovarian cancer;
2. the exciting surgical concepts being used in

cervical cancer;
3. the changes in the surgical management of

women with endometrial cancer and vulval
cancer.

Operative laparoscopy for
lymphadenectomy

Operative laparoscopy has progressed dramatically
in the last 10 years with most operative procedures
now having an endoscopic equivalent. Gynae-
cological cancer has attracted the attention of the
skilled laparoscopist because the laparoscopic
equivalent to the open radical surgery approach
could potentially be performed without the appar-
ent morbidity. In using the laparoscopic approach,
there is improved exposure in the true pelvis due
to the significant magnification. There is a reduced
incidence of ileus due to less bowel handling and
post-operative analgesia requirement is less. This,
in turn, reduces hospital stay and also the cosmetic
outcome is better. The disadvantage of the laparo-
scopic approach is that it is technically more diffi-
cult and required theatre time is longer.
Complications have been reported, and the relative
high incidence of these may be related to lack of
appropriate training and expertise. It may also be
related to honest reporting of complications as well
as difficulties encountered in developing a new
procedure.

The laparoscopic transperitoneal pelvic lym-
phadenectomy has become a standard operation
since it was first described by Professor Querleu.1

Two monitors are placed just beyond the patient’s
feet, allowing a comfortable operating position for
the two surgeons. The bladder is kept empty with
a Foley catheter. The technique which the author
uses is similar to most and involves a 10 mm laparo-
scope through a subumbilical incision. Three fur-
ther ports are used for manipulation, dissection,
haemostasis and specimen retrieval. Two 5 mm
ports are used in the iliac fossae and a 10–12 mm
port is used in the midline suprapubic area. The 
5 mm ports are placed laterally to allow a good
angle for operating on the contralateral pelvic side-
wall. The larger midline port allows for specimen
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retrieval and the use of a Ligaclip applicator or lin-
ear stapler/cutter. The use of a clear port with a
flap valve allows easy tissue retrieval as the lymph
nodes can be observed as they are withdrawn from
the abdomen. As usual for operative laparoscopy, a
thorough inspection of the abdomen is performed.
A steep Trendelenburg position allows the small
bowel to fall out of the pelvis. The round ligament
is divided with diathermy allowing access to the
pelvic sidewall. If the lymphadenectomy is diag-
nostic and the uterus is being left in situ, the round
ligament can be left intact. There are virtues in
using either monopolar or bipolar diathermy for
this manoeuvre. The author has now changed to
bipolar and does not find this causes undue diffi-
culty. Using scissors and dissectors, the external
iliac vessels are visualised. The temptation is to
begin the dissection too laterally which leads to
damage of the genito-femoral nerve and the psoas
muscle. The paravesical and pararectal spaces are
developed as in the open procedure. The author
usually strips the external iliac vessels first but some
operators clear the obturator fossa early as bleeding
will stain the tissues reducing the clarity of the pic-
ture. The obturator fossa is easily entered by slip-
ping medially over the external iliac vein.
Alternatively, access to this area can be obtained by
dissecting behind the external iliac vessels and
retracting them medially. Attention is paid to pre-
serving the obturator nerve by identifying it before
any sharp dissection or diathermy is performed. At
present, the author uses a laparoscopic 10 mm
Babcock forcep to retrieve the nodal tissue.
Alternatively, the three pronged Ceolio-extractor
(Lépine, Lyon, France) can be used. The contami-
nation of the port site with malignant tissue is a
potential problem of more significance with ovar-
ian cancer rather than cervical carcinoma.2

Laparoscopic para-aortic lymphadenectomy,
described in 1992 by Childers3 and then in 1993 by
Querleu,4 has a role in endometrial, ovarian and
some cases of cervical cancer. The monitors are
placed adjacent to the head of the patient. It is con-
venient to have the surgeon operating between the
legs of the patient and the camera operator stand-

ing to the left of the patient. Identification of the
landmarks is important and steep Trendelenberg
aids with displacement of the small bowel into the
upper abdomen. On occasion, a further port can be
useful for a fan retractor. An incision is made at the
level of the bifurcation of the aorta over the com-
mon iliac artery. This allows the development of
the retroperitoneal space and at the same time uses
the peritoneum to keep the small bowel from
obscuring the field. As in the open lymphadenec-
tomy, the nodal tissue is identified by finding the
adventitia of the aorta with sharp dissection and
diathermy. The fat pad containing the lymph nodes
is then removed. Ligaclips can be useful for the
perforating vessels. Bipolar diathermy is used in
preference to monopolar diathermy as it is more
precise. Care must be taken in identifying the infe-
rior mesenteric pedicle and the ureters. The
Harmonic scalpel (Ultracision – Ethicon Endo-
surgery – an ultrasound cutting coagulating device)
may be useful in performing the lymphadenectomy
as it will reduce the changing of instruments dur-
ing the procedure.

Fowler5 compared the yield from laparoscopic and
open lymphadenectomies. In this study, between
62% and 97% of the total lymph nodes were sam-
pled laparoscopically. It was noted that there was a
significant learning curve with laparoscopic lym-
phadenectomy. Interestingly, no patient with neg-
ative nodes at laparoscopy had positive pelvic
nodes at laparotomy. 

Ovarian cancer

In advanced epithelial ovarian cancer, which
accounts for about 75% of cases, management of
the woman in a multidisciplinary setting with the
surgery provided by an appropriately trained
gynaecological oncologist gives the best outcome
(a 25% increased survival at 3 years in women with
stage 3 disease compared to a general gynaecolo-
gist, Junor, in press). The gynaecological oncologist
achieves a greater rate of cytoreduction than the
general gynaecologist.6 Although never proven in a
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prospective randomised trial, it appears that reduc-
tion of the tumour burden in advanced disease is
associated with an improvement in the patient’s
symptoms as well as survival. However, even in
experienced hands, not all women have disease that
can be resected to less than 0.5 cm. The EORTC
(European Organisation for Research and
Treatment of Cancer) gynaecological cancer col-
laborative group have established a trial to examine
the role of primary surgery versus primary
chemotherapy. Both arms allow for the use of
interval debulking surgery. Interval debulking
surgery is performed part way through the sched-
uled chemotherapy, typically after three courses,
and this has been shown to have a survival benefit
of 6 months.7 The MRC is running a trial looking
at the value of interval debulking surgery in the
UK (OVO6 started in 1998 and is recruiting
patients).

Van Dam8 used laparoscopy to assess the operabil-
ity of women with advanced ovarian cancer in a
pilot study of 83 cases. This was an attempt to
define a group of patients who would benefit from
immediate primary surgery (with the intent to
leave no macroscopic residual disease). Forty eight
per cent of the cases underwent primary surgery
and 89% of these women had no residual disease
remaining after surgery. A further 40% underwent
interval debulking surgery after platinum
chemotherapy but only 42% of this group had
complete cytoreduction. The remaining 12% of
patients had progressive disease despite first and
second-line chemotherapy. In this last group, it is
unlikely that aggressive surgery would have been
beneficial. The result of further trials in this area are
awaited to see whether this will be an advance in
the surgical management of ovarian cancer. 

In the group of patients who have their early ovar-
ian carcinoma diagnosed unexpectedly on pathol-
ogy, the original staging may be less than optimal.
It is well documented that restaging of early ovar-
ian cancer will lead to an upstaging in over 30% of
cases.9 The result of this upstaging leads to
chemotherapy for those upstaged and a better sur-

vival for those who are true early stage. This restag-
ing may be done laparoscopically.4 Problems asso-
ciated with laparoscopic intervention in women
with suspect adnexal masses and ovarian cancer10

will not be discussed in this chapter.

Cervical cancer

Laparoscopic surgical staging of cervical cancer by
evaluating the status of the lymph nodes in the
pelvic and para-aortic areas has been used. The
Gynecological Oncology Group (GOG – the
research arm of the Society of Gynecologic
Oncologists in the USA) has always used surgical
staging of the lymph nodes in protocols for
advanced cervical cancer. Open para-aortic lym-
phadenectomy, whether transperitoneally or
extraperitoneally, is associated with about 4% seri-
ous morbidity.11 Enteric late complications from
radiation after surgical staging are over 10%.
Laparoscopic staging has been used in an attempt to
reduce this problem. In a prospective series from
Monash Medical Centre, Melbourne Australia,
4/14 cases had positive para-aortic nodes and their
radiation fields were extended (Jobling T – personal
communication). This led to changes in radiation
fields in 25% of the cases with advanced disease.
Posover12 reviewed the Jena experience of laparo-
scopic staging. All patients with cervical cancer
underwent laparoscopic para-aortic and bilateral
pelvic lymphadenectomy and then a radical vaginal
procedure if appropriate. Positive para-aortic nodes
were found in 14% of cases, all of which were
advanced. The radiation treatment was changed in
10 cases (either to include extended field therapy or
to restrict the fields). No survival or long-term
morbidity was included in these studies. In the UK,
it is not the standard approach to perform para-aor-
tic node dissection for cervical cancer as the posi-
tivity in operable cases is very low (3.1%).13

Petereit14 reviewed the role of para-aortic node
evaluation and its impact upon treatment decisions.
The absolute yield for surgically evaluating all
stages of cervical cancer is low since those patients
most likely to have involved para-aortic nodes have
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the lowest probability of cure due to high pelvic
and metastatic failures, while those patients with
the highest probability of cure are least likely to
harbour occult para-aortic disease. They recom-
mended the use of surgical staging for those
patients who have positive and/or bulky lymph
nodes on imaging (and with a reasonable chance of
pelvic control). A second group was recommended
for laparoscopic surgical staging where the patient
had advanced disease (for which there was a rea-
sonable chance of pelvic control) and negative
imaging in relation to the para-aortic area. In this
group, if the para-aortic region was clear of metas-
tases, the radiation would then be limited to the
pelvis and so reduce the overall morbidity.

The Schauta radical vaginal hysterectomy has been
largely ignored as a method of treatment of early
cervix cancer in the developed world as it was felt
to require two operations – the vaginal operation
and separate incisions for the lymphadenectomy.
Proponents through this century have included
Amreich in Berlin in the 1930s and Navratil in
Graz Austria in the 1950s. Dargent15 reintroduced
this operation in the late 1980s. He used the
laparoscopic pelvic lymph node dissection for stag-
ing and then went on to perform a radical vaginal
hysterectomy if the lymph nodes were negative.
This work demonstrated that it was possible to per-
form radical vaginal surgery with a minimum of
morbidity and with good outcomes. Various pub-
lished16,17,18 and unpublished series have addressed
the use of radical vaginal surgery in cervical cancer.
It appears that radical vaginal surgery is possible and
easier than total laparoscopic approaches. The mor-
bidity is less than the abdominal approach even
though the extent of the radicality can be greater
than at the abdominal procedure. It will remain to
be seen whether a laparoscopic vaginal approach
will overtake the use of the abdominal approach.
We are seeing a reduction in the incidence of cer-
vical cancer and it is unlikely that in the UK we
shall be able to provide randomised study data
which will confirm the superiority of one approach
over the other. The advantage of a two stage pro-
cedure (laparoscopic pelvic lymphadenectomy and

then when the nodes are confirmed negative to
proceed to a central radical hysterectomy either
vaginal or abdominally) is that it reduces the use of
adjuvant radiotherapy. The avoidance of dual rad-
ical treatments reduces the complication rate
greatly.19 The other advantage of learning the tech-
niques of radical vaginal surgery is that it allows the
surgeon to perform the radical trachelectomy.

In recent years, there has been an increase of 77%
in the incidence of invasive carcinoma of the cervix
in young women, aged between 25–34 years.20

This mostly represents screen detected cases and,
therefore, these women present with early stage
small volume disease.21 Whilst there is general
acceptance in the UK that conisation of the cervix
is acceptable treatment for superficial invasive cer-
vical cancer (stage 1Ai) for those women wanting
to preserve their fertility,22 invasive cancer beyond
this has traditionally been treated with either radi-
cal surgery or radiotherapy. These radical treat-
ments have produced excellent survival results, but
both modalities are associated with subsequent
sterility and often significant morbidity.

Following changes in the FIGO staging rules in
1985, Burghardt23 described 16 women with
small volume stage 1B cancers managed conserv-
atively with cone biopsy or simple hysterectomy
alone and there was no case of recurrence after
5-years follow-up. In line with this and the view
that radical management represented over-treat-
ment for a proportion of the very early tumours
led to the investigation of the use of less radical
techniques particularly in women with an over-
whelming desire to preserve their fertility. In a
landmark paper, Dargent24 reported a modifica-
tion of the radical vaginal hysterectomy to pro-
vide adequate local resection of the tumour
along with the sampling of the draining pelvic
lymph nodes, thus dealing with the invasive can-
cer in an acceptable oncological manner. Dargent
has performed more than 60 cases over the last
14 years (personal communication). Two women
have had recurrent disease which has been dis-
tant from the pelvis and 16 women have given
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birth to healthy infants. Schneider25 has reported
two cases using a similar technique in 1995. We
have reported our experience of this procedure.26

The experience in London (St. Bartholomew’s/
Royal Marsden and St. Thomas’ Hospitals) has
now increased to more than 20 cases since 1994
with seven live births. Roy27 has reported a
larger series (50 cases with 4 live births) from
Canada.

All patients consented to the radical trachelectomy
procedure as described below knowing that further
treatment might be necessary and that the overall
survival results are both unknown and might be
worse than achieved with conventional therapy.
The patients and their partners also received coun-
selling and support from a clinical nurse specialist.
The women selected for this technique had:

1. a strong desire to preserve their potential fertil-
ity;

2. a cancer which located on the ectocervix with
little or no extension in the endocervical canal;

3. a small volume invasive cancer of the cervix as
defined on excisional biopsy (either large loop
excision of the transformation zone [LLETZ]
or cold knife cone biopsy).

For the radical trachelectomy, the patient was placed
in the lithotomy position as for a vaginal hysterec-
tomy. No Schuhardt incision was used for additional
vaginal access. Infiltration of the vaginal epithelium
using bupivicaine and adrenaline facilitated the for-
mation of the vaginal cuff. A sleeve was formed by
incising the vagina circumferentially approximately
2 cm distal to the cervix. Sharp dissection was used
to separate the vagina from adjacent structures and
this cylinder of tissue was sewn over the cervix to
protect it during the subsequent operation.

The vesicovaginal space was further developed in
the preparation of the anterior part of the speci-
men. The bladder pillars were defined by the for-
mation of the uterovesical space in the midline and
the paravesical spaces laterally. The ureter was then
palpated in the bladder pillar and further mobilised

cranially with blunt dissection. The descending
vaginal and cervical branches of the uterine artery
were ligated and divided. The posterior part of the
specimen was prepared by mobilising the Pouch of
Douglas in the midline and sweeping the peri-
toneum in a cranial direction. The uterosacral liga-
ments were identified, ligated and divided approx-
imately 1–2 cm from the cervix. The cardinal
ligaments were identified between the paravesical
space anteriorly and the pararectal space posteri-
orly. Again 1–2 cm of tissue was obtained lateral to
the cervix to ensure an adequate margin of resec-
tion. Care was taken to ensure that the ureter and
uterine artery were not included in the ligatures.

The endocervical canal was identified using a
Hegar dilator (size 6) and the cervical isthmus was
transected using diathermy. The anterior and pos-
terior aspects of the uterus were secured with tissue
holding forceps to facilitate the later anastomosis.
The specimen was sent to pathology and a frozen
section was taken from the endocervical margin to
ensure there was no tumour present. A single
monofilament non-absorbable suture (1 nylon) was
inserted in the remains of the isthmus as a cervical
cerclage. This was tied tight around the Hegar 6
dilator. Using polyglycolic sutures, the vaginal
epithelium was reanastomised to the isthmic endo-
cervical epithelium at the uterine margin ensuring
that the canal was open. The remaining vaginal
epithelium was closed transversely. The bilateral
pelvic lymphadenectomy was performed either
transperitoneally laparoscopically or extraperi-
toneally at open operation. All women were
advised to use contraception for 6 months follow-
ing surgery.

The radicality of cancer surgery is being ques-
tioned in all aspects of oncology and nowhere is
this more relevant than in the management of
the young woman with invasive cervical cancer.
It is now common practice in the UK to treat
superficially invasive lesions (FIGO stage 1A)
with a cone biopsy to preserve potential fertility.
The use of this approach is based on the obser-
vation that in these lesions, the likelihood of
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parametrial extension and distant metastases to
lymph nodes is very small (less than 1%) in early
stromal invasion. In 1977, Burghardt28 stated that
‘there was no therapeutic necessity for the
removal of the uterine fundus and the adnexa in
the management of small volume tumours. As
the tumour volume enlarges, the likelihood of
parametrial invasion and distant metastasis
increases. The radical trachelectomy technique
represents a midway point between the conserva-
tive (cone biopsy or simple hysterectomy) and
radical (radical hysterectomy) treatments for cer-
vical cancer. It is an attempt to provide satisfac-
tory locoregional treatment for selected women
with small volume invasive cervical cancers
which according to the textbook should be
treated in a radical fashion. The novelty of the
approach is that these women are given a further
chance to have a family and, at the same time
have their cancer dealt with adequately. In the
London group, we have had no cases to date
with recurrent disease. The presence of positive
nodes in three cases demonstrates the need to
perform a pelvic lymphadenectomy in women
with invasive carcinoma of the cervix other than
early stromal invasion. In view of the excellent
survival rate for women with small volume cer-
vical tumours, we will never be able to guaran-
tee that there is no increased mortality using this
technique as the sample size for statistical signifi-
cance would preclude a randomised study.

This new management may potentially risk subop-
timal treatment for the woman if the size of
tumour is wrongly assessed. It is also not possible to
extrapolate from the successful cure of cervical can-
cer by radical hysterectomy and necessarily antici-
pate good results with a lesser procedure.
However, the limited radicality may be analogous
to the changes in practice seen in the last decade in
vulval cancer where the same survival results have
been achieved with the reduced morbidity of lesser
surgery. The trachelectomy cannot be offered as
standard treatment replacing the radical hysterec-
tomy until further work and time have shown the
efficacy of the procedure. In the UK, there is lim-

ited expertise with respect to radical vaginal surgery
and this type of surgery should not be undertaken
lightly, without appropriate training.

Smith et al 29 devised another approach to the treat-
ment of early cervical cancer with a view to pre-
serving fertility. The abdominal radical trachelec-
tomy is a version of the radical total hysterectomy
but the cervix is transected and the uterine corpus
is anastomosed to the vaginal resection margin.
The blood supply is maintained by the ovarian
pedicle. There have been no live births yet follow-
ing this procedure, which has only been performed
in a few hospitals. It has been reported that there
have been significant pelvic adhesions following
this open abdominal approach to the cervix. It
appears to be more sensible to learn the appropri-
ate techniques for radical vaginal and laparoscopic
surgery than use this hybrid operation.

Endometrial carcinoma

Endometrial carcinoma has typically been treated
with a simple abdominal hysterectomy and bilateral
salpingo-oophorectomy. The use of laparoscopy
allows good assessment of the peritoneal cavity, the
removal of the adnexae, the preparation for a vagi-
nal hysterectomy as well as obtaining peritoneal fluid
for cytology. Pelvic and para-aortic lymphadenec-
tomy may also be performed if required. The MRC
ASTEC study is looking at the value of pelvic lym-
phadenectomy and also at the effect of external beam
radiotherapy. It is now actively recruiting. It allows
the use of laparoscopy if the operator has sufficient
expertise. The laparoscopic/vaginal approach is ideal
for endometrial carcinoma as the patients have a
minimum of morbidity and a short hospital stay.
However, even in the most capable hands, the very
obese patient may preclude a laparoscopic approach
and the woman with a significant vaginal stenosis
may stop a vaginal approach.

Vulval cancer

Vulval cancer is rare in the UK with less than
900 new cases a year. This means that each
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obstetric and gynaecology consultant will see less
than one case a year. The management of this
disease is being increasingly centralised. Whilst
surgical advances led to a greatly increased sur-
vival rate with the advent of the butterfly inci-
sion, there was a significant morbidity associated
with this surgery. A more conservative approach
has now been taken with the wide local excision
of the tumour and then separate incisions for the
inguino-femoral lymphadenectomy. The radical
local excision of the primary lesion spares the
patient the psychosexual consequences of radical
vulvectomy. Local recurrence occurs in up to
10% of cases regardless of whether a radical vul-
vectomy was performed or not. This recurrence
can usually be treated with further surgery. By
contrast, recurrence in the groin is usually fatal,
so any patient with a lesion more than 1 mm
stromal invasion should have at least an ipsilateral
inguinal-femoral lymphadenectomy performed.
Postoperative groin and pelvic radiation should
be given for patients with 3 or more
micrometastases, one macrometastasis (>10 mm)
or any evidence of extra-capsular nodal spread.
The future role of lymphatic mapping to
decrease the morbidity associated with complete
inguinal-femoral lymphadenectomy awaits further
investigation. Trials evaluating the role of the
sentinel node are underway.30

Conclusion

Laparoscopy has had a major impact on the
operative repertoire of the surgical gynaecological
oncologist. New operations with a slant towards
conservative management are being seen in all
forms of oncology. The review of practice has
lead to improvements in the accepted gold stan-
dard operations as well as developments which
given time may prove very beneficial. The
appropriate use of multi-centred research will
allow the changes to be evidence based.
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Introduction

“Endometrial ablation and resection is one of the
most carefully evaluated of surgical procedures.”
wrote Garry in an editorial in 1997.1 This state-
ment is even more valid as more scientifically reli-
able studies are published. In this article the role of
ablative methods is assessed, concentrating on the
most robust studies and comparing them to less
sound evidence. For ease, all methods are referred
to as endometrial ablation, including resection and
the non-hysteroscopic methods.

The story of endometrial ablation to date has had
five phases. The first phase was characterised by
extreme enthusiasm promoted by the pioneers.
They were claiming that hysterectomy for menor-
rhagia was a thing of the past with the development
of these procedures, which gave excellent results
with few risks. The second phase was a reactionary
backlash by those who had tried hysteroscopic
ablative methods and found that either they were
difficult to perform, gave unexpected major com-
plications or discovered that the results were not as
good as claimed by the proponents. This was partly
because training courses were not yet available and
not all gynaecologists were able to self teach them-
selves to the same level as achieved by the pioneers.
As long-term results were not yet available, patient
expectation was perhaps too high, especially if
amenorrhoea was the expected and desired out-
come leading to a degree of disillusionment. The
third phase was the publication of the first ran-
domised trials (especially those comparing transcer-
vical resection of the endometrium (TCRE) to
hysterectomy) along with the first large uncon-
trolled series. This gave credibility to these proce-
dures and substantiated their continued use, evalu-
ation and development. The fourth phase was (and
still is) the further randomised trial results including
their long-term follow up, the long-term follow up
of the uncontrolled series and the national audit
carried out in England and Wales. This wealth of
data has ensured the place of endometrial ablation
in the gynaecologist’s repertoire. It has also lead to
production of the first evidence-based guidelines

on endometrial ablation. The fifth phase is the
search for new techniques of endometrial ablation
(second generation methods) which may be easier
to perform with less skill and training, possible to
perform under local anaesthetic and as effective as
the classical hysteroscopic methods.

The history of endometrial ablation

Endometrial ablation began with Goldrath pioneer-
ing endometrial laser ablation (ELA) in 1981.
Though in the UK Magos is thought of as the orig-
inator by introducing TCRE into Britain in 1989,
ELA had already been in use in Glasgow by Davis
since 1985.2 Despite this early start in the UK, the
rapid expansion of these techniques did not occur
until the early 1990s. This is probably because the
equipment for TCRE was far more readily available
and affordable than that for ELA. This rapid expan-
sion pre-dated both the evidence base to support its
widespread use and the training courses for the tech-
niques. The equipment manufacturers must take
their share of the blame for this, as there was an active
sales drive at this time. In the USA, rollerball abla-
tion (RBA) was the leading method though has not
been widely used in the UK. 

Uncontrolled studies of a reasonable size then
began to appear of both TCRE and ELA which
gave support to their continued use.3,4 When
Nicholson et al independently followed up the
patients treated with TCRE by Magos they found
less convincing results suggesting that follow up
may be biased by the patient’s desire to please their
surgeon.5 It is conflicting evidence such as this
which made results of randomised controlled trials
(RCT) so vital. 

Why do we need randomised controlled
trials?

The main reason is to remove bias. This was per-
haps less important in the very early days of
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endometrial ablation as we were unsure as to even
the very basic safety and efficacy of endometrial
ablative methods. As soon as these were available it
was vital to compare them with hysterectomy. A
randomised comparison was vital, if for no other
reason than the satisfaction after hysterectomy is
less than the perceived 100% and any comparison
assuming that to be so is immediately flawed. Now
that prognostic factors for a successful outcome
after endometrial ablation are well recognised,6 it is
possible to produce an uncontrolled series achiev-
ing apparently good results. An example of this
would be to include patients aged over 40, with
proven excess menstrual loss and who wished the
procedure. Some studies presented at conferences
have even included postmenopausal women and
used the amenorrhoea rate as an outcome measure.
This rather cynical manipulation of data in small
studies can only reflect poorly on the standing of
gynaecological endoscopy.

The use of a RCT removes this bias as both arms
are from the same population. Better still is an
RCT using a clinically relevant and not overly
exclusive population. In this case the results are
both believable and applicable to every day prac-
tice.

In this new climate, where many second genera-
tion methods of ablation are being promoted by
manufacturers, there is an increased need for unbi-
ased evidence-based medicine in this field. At the
1999 meeting of the European Society of
Gynaecological Endoscopy there were 13 second
generation methods demonstrated in the trade
exhibition and available for purchase. 

Of these, only VestaTM and MEATM have been rig-
orously compared to the acknowledged “gold stan-
dards”- trans-cervical resection or laser ablation.
Two other devices (ThermaChoiceTM and
CavatermTM) have been compared to rollerball
ablation - a technique which itself has never been
directly compared in a RCT setting to hysterec-
tomy. The remaining instruments’ results are all
based on case series, and cohorts (Table 14.1),

with the limitations that are inherent in these stud-
ies.

There is considerable market competition in this
area, and the author feels that some manufactur-
ers may be reticent about participating in RCTs
lest their instrument proves inferior, with conse-
quent waste of the investment put into develop-
ment.

The final reason for promoting RCTs is the expan-
sion of both evidence-based guidelines and system-
atic reviews.7 Both of these approaches rely on the
grading of evidence. This means that level I evi-
dence (evidence produced from a RCT or meta-
analysis of RCTs) will have a much greater impact
than observational data (level 3) and may lead to
changes in practice. Grade A recommendations can
only be made from class I evidence.7

The evidence-based role of endometrial
ablation

Structured reviews and guidelines stratify on the
basis of the quality and therefore the grade of the
evidence.7 Therefore my discussion will be based
around the evidence from RCTs, though using the
best available evidence from other studies where a
RCT has not been performed. The Cochrane
Collaboration8 have recently published on the use
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Instrument Type of study

EnablTM Cohort
BEITM Cohort
ThermaChoiceTM Cohort, RCT
CavatermTM Cohort, RCT
MenotreatTM Cohort
MEATM Cohort, RCT
NovasureTM Cohort
VestaTM Cohort, RCT
ELITTTM Cohort
MenostatTM Cohort
First OptionTM Cohort
CryogenTM Cohort
Photodynamic therapy Case reports

14Ch14-cpp  14/11/01  11:32 am  Page 158



of endometrial destruction techniques compared to
hysterectomy, and I will discuss their findings also.

Is endometrial ablation an alternative to
hysterectomy?

There have been four RCTs comparing TCRE or
TCRE and ELA to hysterectomy for the treatment
of menorrhagia. Two of these were methodologi-
cally sound with 1:1 randomisation at the time that
surgery was decided upon, the Bristol study from
Dwyer et al and the Aberdeen study of Pinion et
al.9,10 A very important point is that both studies
had an upper limit of uterine size of 10 weeks of
pregnancy and allowed fibroids. Pre-operative hys-
teroscopy was not used to select out patients so
making these patients a clinical entity which is gen-
erally understood by practising gynaecologists.

The follow up of these two studies varied, with
only 4 months follow up in the Dwyer study com-
pared to 6 and 12 months in the Pinion study. The
other two RCTs either had recruitment when
already on the waiting list for hysterectomy as in
the study by Gannon et al or a 3:1 randomisation to
TCRE with a high rate of patients declining to be
randomised and a prolonged recruitment time as in
the MRC multi-centre study headed by Magos.11,12

The Cochrane Collaboration also includes
Crosignani’s paper13 on the effect on long-term
quality of life and clinical outcomes between
patients undergoing endometrial resection or vagi-
nal hysterectomy. 

Despite these methodological differences the short-
term results of the Dwyer, Pinion and MRC stud-
ies are remarkably similar. Dwyer found a satisfac-
tion rate of 84% after TCRE compared to 93% for
hysterectomy and Pinion at 12 months found a
78% satisfaction with TCRE/ELA and 89% with
hysterectomy. Both studies showed the now well-
established benefits of reduced risks and greatly
shortened recovery time for endometrial abla-
tion.9,10 The other feature is that hysterectomy does
not lead to 100% patient satisfaction when carried

out for excessive menstrual loss despite giving
complete amenorrhoea (except if a subtotal has
been performed when a small amount of bleeding
sometimes occurs). The role of ablation as a gen-
uine alternative to hysterectomy, at least in the
short-term was therefore firmly established. These
short term results, though giving an evidence base
to continue the development, still left the proce-
dure open to the accusation that ultimately most or
all women will end up needing a hysterectomy.

Long-term results of large uncontrolled series are
now becoming available. The two that give the
best estimate as to the long-term outcome are the
long-term follow up of TCRE from the Magos
team and ELA from Garry’s team. Magos followed
up 525 women for up to five years. Despite the
apparent long-term nature of this study, the mean
follow up was only 31 months and only 43 women
were followed up for the full 5 years. Despite these
limitations, the hysterectomy rate was only 9% and
80% avoided further surgery.14 This is a robust
response to those who usually feel that ultimately
all women will end up with a hysterectomy fol-
lowing endometrial ablation. Garry and his team
have reported long-term follow up of 1000 ELA
procedures, but in fact only involving 746 women
followed up for up to 6 years. The rate of repeat
surgery was 15% during the period of follow up,
but by using life table analysis they predicted a hys-
terectomy rate of 21% at 6.5 years.15 Despite the
size of these studies, they are flawed by the fact that
follow up is not complete for the entire cohort
over the whole time period and therefore they rely
on statistical assessment to estimate the final hys-
terectomy rate. The other drawback is the fact that
in an uncontrolled series the degree of symptoma-
tology of these women at the start of treatment is
unknown.

A genuine long-term review has been prepared by
Pinion of the Aberdeen RCT for TCRE/ELA
against hysterectomy.16 These women were fol-
lowed up by questionnaire and case note review
between 4 and 6 years post-operatively with a
mean of 61 months. Hysterectomy was avoided in
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76%, with no overall difference in satisfaction
between the hysterectomy and resection and abla-
tion groups. Life table analysis showed that hys-
terectomy was unusual once women were 36
months after their hysteroscopic surgery. This
result is reassuring as it shows that in this group of
women hysterectomy was avoided in three quarters
of them. This is despite the fact that they were
expecting a hysterectomy and its associated amen-
orrhoea and were operated on early on in our
learning curve. Based upon this and the short-term
follow up of the RCTs against hysterectomy we
can be assured that ablative surgery, especially with
TCRE, is a genuine alternative to hysterectomy.

What is the role of endometrial ablation
and medical treatment?

When ablative methods were introduced the gen-
eral feeling was that as these were proposed alter-
natives to performing a hysterectomy, the same cri-
teria as for selection for hysterectomy should apply.
To try and stop a great increase in the total num-
ber of surgical procedures and because of the then
unquantified risks of ablative surgery, it was
thought by many, including myself, that patients
had to earn their ablation (as for hysterectomy) by
trying and then failing to be satisfied with the
results of medical treatment. We then carried out a
pragmatic RCT comparing TCRE as an initial
treatment with medical treatment in women
attending the gynaecology clinic for the first time.
The results of patients randomised to initial TCRE
were not surprising with the 78% of women being
very satisfied with the result of their surgery at 
4 months and an amenorrhoea rate of 38%. In the
TCRE arm there was an increase in haemoglobin
levels, especially in those who were mildly anaemic
preoperatively. In the medical group however,
only 20% of women were happy to continue with
their prescribed treatment and there was no change
in haemoglobin levels. Perhaps more importantly,
the use of a health-related quality of life score; the
Short Form 36 (SF36)16,17 demonstrated that these
women were significantly disabled by their symp-

toms at the start of the trial. At four months, the
women in the TCRE group returned to normal
values for their age, whilst the women in the med-
ical group did not.17 When Cooper et al followed
these women up at 2 years, the same differences
were still present. By this time, 49% of the women
randomised to medical treatment had undergone
TCRE and 15% hysterectomy. Only 20% of the
TCRE group required any further treatment and
only 10% underwent hysterectomy. There were
fewer hysterectomies among those randomised to
immediate TCRE which is reassuring. Of interest
and concern was the fact that those women ran-
domised to medical treatment who subsequently
had a TCRE never achieved the same normal SF36
score of those randomised to an initial TCRE. This
may be due to dissatisfaction if an acceptable
improvement in symptoms is delayed by first using
an ineffective medical treatment, despite the fact
that there is no reason to believe that there would
be any difference in the efficacy of TCRE between
the two groups.18 The conclusion from these papers
is that patient choice must be taken into account
when deciding on the management of menorrha-
gia. If a woman is keen or willing to be treated
medically in the first instance then immediate
endometrial ablation would not be appropriate.
However, if a woman does not wish medical man-
agement then it would be unreasonable to with-
hold surgical treatment with endometrial ablation
as if she is not satisfied with the outcome of the
chosen medical management she may not ulti-
mately achieve the same level of satisfaction. 

The Mirena Intra Uterine System may be an
option in this situation. Preliminary studies have
shown promising rates of satisfaction and amenor-
rhoea when used for dysfunctional bleeding. Large
RCTs comparing Mirena to ablative methods need
to be performed to validate their roles, however
individual patient preferences are making recruit-
ment for randomised trials in this area increasingly
difficult.19 One possible role of Mirena may be in
the woman aged less than 40 years complaining of
DUB. We know that these women do not have as
high a success rate as in older women. If this is suc-
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cessful, then an ablation once she reaches the age of
40 may be indicated.

Which patients are best suited for
endometrial ablation?

Prognostic factors are now well recognised for suc-
cess of endometrial ablation based on randomised
trials and the large audit studies. These have been
recently summarised.6 Women who genuinely
have excessively heavy periods have a better out-
come after TCRE than those with normal men-
strual blood loss. Gannon showed that in women
whose menstrual blood loss was above 80 ml per
cycle the subjective failure rate was 9% compared
to 18% in women who perceived their periods to
be heavy but who had normal menstrual loss.20

Patient age appears to be important, with younger
women having a lower satisfaction than older
women. The Scottish Audit of Hysteroscopic
Surgery showed a lower satisfaction in women
under 40 years of age. In this study the satisfaction
rate 1 year after treatment was 88% in women aged
over 40, but only 79% in women below this age.21

The amenorrhoea rate in the early studies was
closely matched to the proportion of women
claiming to be very satisfied with the procedure.9,10

This finding was especially found in the studies
comparing ablation to hysterectomy where one
arm virtually guarantees amenorrhoea. This factor
may be less important now that the results are well 
known and patients can be counselled more appro-
priately. The presence of irregular periods or men-
strual dysmenorrhoea has been thought to predict a
poor outcome. However, our RCT comparing
TCRE and ELA in 372 patients failed to find any
difference in satisfaction using either of these crite-
ria.22

Success or failure of resection or ablation of the
endometrium is certainly multifactorial, with gen-
uine and perceived severity of symptoms, patient
expectation and uterine pathology all playing their
part. There may also be subtle psychological factors

needing more formal evaluation using tools such as
the Short Form-36.17,18 In addition, there is the effi-
cacy and performance of the procedure as well as
the pathological healing processes in the uterus. 

The histopathological status of the removed
uterus following failure of electrothermal
endometrial ablation (rollerball) has recently been
studied by Davis et al.23 Though this study was
on patients following rollerball ablation, the
method has not been compared to other 
methods or hysterectomy in any published ran-
domised trials. The results of rollerball in uncon-
trolled studies seem similar to the other ablation
methods and a hysterectomy rate of 15% is not
dissimilar to other series in the literature.24 Davis
found that failure is related to three pathological
groupings. These are:

1. continued dysfunctional bleeding due to either
regrowth or persistence of endometrium and
adenomyosis;

2. complications of healing especially cervical
stenosis;

3. unrelated lesions - in women still complaining
of excessive bleeding they found endometrium
to be present focally but not diffusely in the
uterine cavity. They also found that hysterec-
tomy for failure of ablation was associated with
the finding of fibroids in 30% and adenomyosis
in 27%.23

A study such as this does not tell us what “pathol-
ogy” would be found women after successful
endometrial ablation. In Pinion’s study, women
with a clinical diagnosis of dysfunctional uterine
bleeding and randomised to either hysterectomy or
ablation have been shown to have fibroids in 20%,
endometriosis in 8% and adenomyosis in 17%, yet
even after 4-6 years the hysterectomy rate was only
22%.10 The conclusion must therefore be that many
women undergoing endometrial ablation will be
satisfied with the result despite having such pathol-
ogy. The finding of such pathology at
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hysterectomy in those who fail may overestimate
the importance of that abnormality and shows the
value of a randomised trial. We still cannot reliably
inform an individual woman of the outcome of
endometrial ablation, though we now know some
of the prognostic factors. 

Which method of endometrial ablation?

The three-hysteroscopic methods, TCRE, ELA
and rollerball all have their disciples. The major
problem with comparing one uncontrolled series
against another is that not only are you compar-
ing the technique, but also the surgeon and the
patient selection. There has been an unpublished
trial of TCRE compared to ELA in the UK,
otherwise there is only one RCT in the litera-
ture. In this study, TCRE was compared to ELA
in 372 patients.  This showed that TCRE was
faster and caused less fluid absorption both as a
mean value and in terms of large volume absorp-
tion. There were no differences in complications
between the two methods, indeed the only
major complication was a case of small bowel
damage after ELA. There was no difference in
outcome as measured by satisfaction (90%),
amenorrhoea rate (45%), or hysterectomy rate
(20%) between the two methods.20

The Scottish Audit of Hysteroscopic Surgery was
a prospective study of both complications and
efficacy in nearly 1000 women with an estimated
95% reporting rate. Approximately a quarter of
the patients were treated by ELA and nearly all
of the remainder by TCRE. No difference could
be found between either of the methods in terms
of complications (apart from fluid absorption) or
efficacy.21 The only dissenting voice is the UK
audit (MISTLETOE) of 10,000 women. In this
study, there was a higher rate of uterine perfora-
tion and emergency hysterectomy with TCRE
than ELA.25 This is concerning, but may relate to
training and the fact that there are few occasional
users of ELA because of the cost and scarcity of

the equipment. The conclusion has to be that
there is little or no difference between TCRE
and ELA in any regard.

Second generation endometrial ablation
methods

Because of the training and eye/hand co-ordina-
tion needed to safely perform the hysteroscopic
methods, the search has been on to develop easier
methods of ablating the endometrium. A further
advantage of non-hysteroscopic methods is
removal of any risk of excessive irrigation fluid
absorption. As stated earlier at the time of writing
there are 13 new methods available and these were
displayed and presented at the 8th Congress of the
European Congress of Gynaecological Endoscopy
in December 1999. The two methods with the
most apparent promise are discussed below.

Balloon methods
These methods rely on a combination of heating
and pressure within the uterine cavity to achieve
destruction of the endometrium and the superficial
myometrium. The distensibility of the balloons
should allow them to take up the shape of the
endometrial cavity. There seems to be a reluctance
to use these methods in anything other than a reg-
ular 8 cm cavity in the absence of fibroids. Singer, 
in 1994, published a series of 18 women treated
with balloon endometrial ablation (BEA) under
general anaesthetic. In this small series, 83% had a
degree of improvement.26

The ThermachoiceTM system was used in a RCT of
275 patients comparing it to rollerball ablation.27 In
this method the balloon is inflated in the uterine
cavity to a pressure of 160–180 mmHg and then
heated to 87ºC for 8 min. In this series, only
women with a normal cavity were included.
Myer’s study was a landmark in the validation of
the new second-generation endometrial ablation
techniques, and the results were generally reassur-
ing.27 The study showed that the operation time for
Thermachoice was less than for rollerball with
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fewer complications. After 24 months follow up
that there was no difference in the ability of each
method to reduce the bleeding score to a normal
value, but there was a greater reduction in men-
strual blood loss scores for the rollerball group.27

The CavatermTM system uses a balloon inflated to
180–200 mmHg and a temperature of 75ºC for 
15 min. There is circulation of the fluid inside the
balloon to maintain an even temperature. A series
of 200 patients has been presented giving a 94%
success rate, but only after patients with fibroids or
any ‘cavity change’ have been excluded.28

The CavatermTM system has also been compared in
a randomised controlled trial to rollerball endome-
trial ablation. Romer’s study29 assessed the outcomes
of Cavaterm versus rollerball in 20 women, (10
patients in each arm of the study). Again, women
were excluded if they had any intrauterine abnor-
malities (submucous myomas, uterine septae, suspi-
cion of uterine wall weakness, or uterine cavity
length <4 cm or >10 cm) or histological pathology,
however Romer pre-treated both groups with two
injections of gonadotrophin-releasing hormone
analogues (GnRHa). Follow-up at 15 months found
almost identical results in the two treatment arms of
the study, with all 20 women expressing satisfaction
with their treatment.

This study has severe methodological weaknesses –
there is no power study to calculate the number of
women needed to demonstrate if a statistically sig-
nificant difference exists between the two treat-
ments, and it shares the limitations of Myer’s work,
in using strict entry criteria and comparison with
rollerball ablation. 

The advantages of the balloon systems are that they
seem to need little, if any, cervical dilatation but
cause pain by uterine distension when performed
under local anaesthetic. This is compounded by
treatment times being relatively long. They seem
to be restricted to a normal uterine cavity, which
will exclude at least 30% of women in whom
endometrial ablation is currently practised on as

found in the Scottish Audit of Hysteroscopic
Surgery.21

Microwave endometrial ablation
Microwave endometrial ablation (MEA) was intro-
duced by Sharp in 1994. This method uses
microwave energy delivered by an 8 mm diameter
probe. It gives an instantaneous read out of surface
temperature and aims to treat the endometrium to
80–90ºC. This gives reliable tissue destruction to a
depth of 4–5 mm.  It must not be confused with
the RAFEA which though often known as the
‘microwave’ method uses radiofrequency. No
patient return electrode or modification of anaes-
thetic monitoring equipment is needed. The pilot
study was of 23 patients with a normal sized uterus.
Treatment time was 2 min and the success rate
83%.30 Though it requires some manual manipula-
tion in its performance, this is considerably less
than with TCRE or ELA.

In Aberdeen, we have completed the first RCT
comparing TCRE to MEA in 236 patients.31 One
major difference between this RCT and the others
mentioned is that the patient inclusion criteria are
the same as in all our previous studies with a uter-
ine size of up to the size of a 10-week pregnancy
and fibroids are included. The data on menstrual
outcome and patient satisfaction shows no signifi-
cant difference between the two methods. This
method can be performed under local anaesthetic
(LA), as, though the cervix needs dilating there is
no uterine distension and the treatment time is
short (Sharp, N: personal communication). We are
now performing a RCT comparing MEA under
local anaesthetic to MEA under general anaesthetic
to assess the true acceptability of LA treatment.

Guidelines on endometrial ablation

The Cochrane Collaboration8 has concluded that
there is a significant advantage in favour of hys-
terectomy in the satisfaction rates (up to 4 years post-
operatively) compared to endometrial destruction.
The duration of surgery, hospital stay, and recovery
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time were all shorter for endometrial ablation
patients. Most adverse effects, both minor and major
were significantly more likely after hysterectomy.
Repeat surgery, either endometrial ablation or hys-
terectomy was more likely after endometrial destruc-
tion than hysterectomy. Finally, the total cost of
endometrial destruction was significantly lower than
the cost of hysterectomy but the difference between
the two procedures narrowed over time because of
the high cost of re-treatment in the endometrial
destruction group.

Structured, evidence-based guidelines on hystero-
scopic surgery are now published by the Scottish
Intercollegiate Guidelines Network (SIGN)32 These
use strict criteria and ensure that recommendations
are strictly linked to the evidence and graded accord-
ingly.7 These will have an impact as there is still a
severe under-provision of ablation services in the
U.K. The days of anecdotal guidelines should be a
thing of the past. With these guidelines in place, clin-
icians who have been awaiting authoritative, evi-
dence-based statements on the role of endometrial
ablation prior to offering such a service now have
the information they need.

Conclusions

Endometrial ablation is now firmly established as a
true alternative to hysterectomy. It should now be
offered to all women wishing a surgical treatment
for menorrhagia, though for many reasons this is still
far from the case. The challenge is for purchasers of
health care such as the health boards to now respond
to the published evidence and guidelines such as pro-
duced by the Cochrane Collaboration and the SIGN
to reduce the hysterectomy rate by insisting that
endometrial ablation is widely available and by
encouraging appropriate referral. A further challenge
for the future is to see if one of the second genera-
tion methods will be as efficacious as the hystero-
scopic methods especially in the uterus containing
fibroids. It is vital that the progress made in evidence-
based endometrial ablation over the past 10 years is

not lost due to increased pressure from the medical
equipment industry to get their new products into
the market place. 
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Introduction

“Primum non nocere” – Above all, do no harm;
attributed to Hippocrates, 460–375 B.C.

There is little doubt that minimal access surgery
(MAS) presents many advantages over laparotomy;
smaller scars, reduced post-operative pain, shorter
hospital stay and speedier recovery. Any operation
may be associated with complications; these may be
divided into general risks, for example anaesthesia
problems, and risks specific to the way the opera-
tion is performed. Minimal access surgery is no
exception. Laparoscopic procedures, abdominal
entry techniques, and the development of a pneu-
moperitoneum create specific risks that would not
occur if an open abdominal or vaginal route had
been used. Hysteroscopic procedures involve intro-
duction of instruments into the uterus, and disten-
sion with media in a fashion not used
conventionally. As a result, MAS has a potentially
increased risk of iatrogenic complications, particu-
larly during the learning phase of the surgeon. It is
vital that every effort is made to reduce the compli-
cation rate of MAS procedures. This review focuses
on practical and technological advances whereby
complications may be decreased during MAS.

The scale of the problem

Obstetrics and gynaecology is the most intensely
self-analytical of the specialities in modern medi-
cine, minimal access surgery was born into this tra-
dition; the result is a large volume of data, which
can allow us to benefit from a vast range of experi-
ence.1,2 The formation of national supervisory bod-
ies, e.g., the Royal College of Obstetricians and
Gynaecologists (RCOG) Working Party3 and the
American Association of Gynecologic
Laparoscopists has provided the impetus for struc-
tured training and accreditation.

What then are the established rates of complica-
tions associated with MAS.? Different procedures
have different complication rates. However as an

overview the following data are presented. Table
15.1 demonstrates the major complication rates for
operative laparoscopy,4 and Table 15.2 gives the
complication and emergency hysterectomy rate for
the minimally invasive surgical techniques – laser,
endothermal, or endoresection (MISTLETOE)
study.5 Table 15.3 demonstrates the increase in
laparoscopic and hysteroscopic complications
noted by the American Association of
Gynecological Laparoscopists.2

We can see that minimal access procedure-related
complications are relatively infrequent. However,
there is no room for complacency; rare complica-
tions for an individual surgeon can still represent a
major problem on an international scale. We
should not be lulled into a false sense of security by
having no personal experience of complications,
whilst using a technique which on large scale may
be suboptimal.

The data in Table 15.3 causes concern; minimal
access surgical complications appear to be on the
increase, and data from Chapron6 and Querleu7 in
France reflect a similar trend. In this study, whilst
the overall complication rate is low, there was a
steep increase in complications as more advanced
operative procedures were performed. We can
only speculate as to the reasons; was it due to cases
where the morbidity was intrinsically higher due to
pre-existent pathology? Did this change over time
reflect the attempt by less skilled surgeons to per-
form increasingly complex procedures, or less reti-
cence by surgeons to report on their complications
as MAS became more widely accepted in the sur-
gical community? The lack of a definitive answer
underlines the need for continuous audit of these
techniques, and the appropriate emphasis on train-
ing and accreditation.

One of our main concerns is the fact that whilst
tremendous advances in the ability to perform
minimal access procedures have been made, there
is a surprising lack of quality research on the opti-
mum approaches to perform basic and safe laparo-
scopic and hysteroscopic surgery. In the absence of
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established optimum techniques, we present an
overview of different attempts to decrease the risk
of complications in a MAS setting. 

General principles of safe minimal
access surgery

• Appropriate case selection
• Patient preparation
• Proper equipment
• Optimal exposure
• Knowledgeable use of electrical sources in

MAS
• Awareness of the learning phase

Case selection
Proper case selection is one of the most important
factors in reducing complication rates for both
laparoscopic and hysteroscopic surgery.

Firstly, one must accept that not all cases are suit-
able for laparoscopic or hysteroscopic surgery.

Surgeons must understand the limitation of laparo-
scopic surgery and not hesitate to resort to laparo-
tomy whenever appropriate. Extensive, dense
bowel adhesions, multiple intramural fibroids,
grade IV endometriosis with complete obliteration
of the Pouch of Douglas, or a haemodynamically
unstable patient are examples of cases best dealt
with by laparotomy rather than minimal access
surgery. Furthermore, what may be technically
possible may not be the safest option.

There are uncertainties as to whether some patients
are suitable for minimal access surgery e.g. hystero-
scopic surgery for large (>5 cm) type II submucous
fibroids (Table 15.4), and laparoscopic surgery for
rectovaginal endometriosis. Whilst there are claims
by experienced surgeons that it is feasible to carry
out these procedures by hysteroscopic or laparo-
scopic means, it is important to appreciate that
what may be achieved by a few gifted surgeons
may not be readily accomplished by the average
practising, general gynaecologist.

ADVANCES IN GYNAECOLOGICAL SURGERY

170

Table 15.1 Major complications per 1000 operative laparoscopies.4

COMPLICATIONS RATE

By instruments: Veress needle 2.7
Large trocar 2.4–2.7
Accessory trocar 2.5–6
Electrocautery 0.5–2.8
Laser 1.2
Pneumoperitoneum 7.4

By site of injury: Vessels/bleeding 2.6–11
Bowel 0.6–2
Genitourinary 6.1
Uterus 3.7

Other problems: Death 0.05–0.3
Hospitalisation >72 hours 4.2–27
Hospital re-admission 3.1–5
Infection 1.4–6.5

Table 15.2 Complications associated with endometrial ablation or resection.5

Technique Complication rates (%) Emergency hysterectomy

Resection alone 10.9 13/1000
Rollerball alone 4.5 3/1000
Combined resection/roller 7.7 5/1000
Laser 5.5 2/1000
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Thirdly, proper case selection is of particular
importance in the ‘learning phase’. As a rule start
with simple cases. For example, in the case of
laparoscopic adhesiolysis, start with patients who
are not grossly obese and with only flimsy adhesive
bands not affecting the bowel. When performing
hysteroscopic resection of fibroids, start with small
type 0 or type I submucous fibroids (Table 15.4).
Once experience and confidence have been
gained, more difficult cases may be undertaken.

Patient preparation
Appropriate patient preparation will make the
operation easier and reduce complication rates.

1. Pre-operative counselling and accurate docu-

mentation: the most important factor in
decreasing litigation is a fully-informed patient,
particularly if there are known risk factors, (e.g.
adhesions), to performing surgery. Patients
may have unrealistic expectations about these
new procedures; a leaflet explaining the proce-
dure is a useful adjunct to a full discussion. A
plan of “worst case scenario” should be made;
for instance, the need for a laparotomy or hys-
terectomy in the event of a uterine perforation.
When complications do occur, this should be
fully documented, and remedial surgery insti-
tuted as soon as possible.8

2. Endometrial preparation in hysteroscopic
surgery: the need for endometrial preparation
prior to endometrial ablation is well recog-
nised. However, there is no consensus on
endometrial preparation for other hystero-
scopic surgery such as removal of septae or
submucous fibroids, but this is generally
advisable except for those who are very
experienced. The method of preparation
varies, being either mechanical (curettage),9

or pharmacological.10 Gonadotrophin-releas-

STRATEGIES TO AVOID COMPLICATIONS IN LAPAROSCOPIC AND HYSTEROSCOPIC SURGERY

171

Table 15.3 Comparison between complication rates between two A.A.G.L. surveys.2

Complication Rate***/1000 cases

Laparoscopic 1988 1991 Change since
survey survey 1988

Major 15.4 N/A –
Laparotomy for surgical trauma 4.2 8.9 ≠ ¥ 1.5
Laparotomy for haemorrhage 2.1 6.8 ≠ ¥ 2.6
Laparotomy for bowel/urinary tract damage 1.6 2.8 ≠ ¥ 1.7
Nerve injury 0.5 0.5 No change
Death 0.054 0.018 Ø ¥ 3

Hysteroscopic**

Uterine perforation (not requiring transfusion) 13 11.1 Ø ¥ 0.9
Haemorrhage requiring transfusion 1.0 0.3 Ø ¥ 3

Laparotomy to manage haemorrhage 0.5 1.4 ≠ ¥ 2.9
Laparotomy to manage visceral injury 0 0.3
H2O intoxication/ ≠ 
Pulmonary oedema 3.4 1.4 ≠ ¥ 1.4
Death 0 0.1 ≠ 

* ** Results are from a confidential survey with a 17% (*), and 15% (**) response rate. This may not represent true incidences

Table 15.4 Classification of  submucous leiomyomas

Type Location

0 Pedunculated

I <50% intra-mural

II >50% intra-mural
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ing hormone, (GnRH) analogues and dana-
zol. GnRH analogues are very potent drugs,
however they do add to the overall cost of
the procedure, and may cause difficulties in
cervical dilation.

3. Pre-operative bowel preparation: There is no
need for routine bowel preparation in all cases
of laparoscopic surgery. However, bowel
preparation is advisable in patients undergoing
advanced procedures, for example laparoscopic
surgery for rectovaginal endometriosis.

4. Bladder catheterisation: in laparoscopic pro-
cedures lasting more than 45 min, it is impor-
tant to insert a Foley catheter for continuous
drainage to avoid bladder injury.

Proper equipment
It is essential to be properly equipped before
embarking on laparoscopic surgery. The mini-
mum requirements should include a good quality
camera system, light source, and image recording
facilities.

Both the surgeon and theatre nurse should be
familiar with the equipment. If equipment is not
working well, do not persevere with surgery – the
procedure may have to be converted to an open
procedure.

Optimal exposure
As for all surgical techniques, good exposure is
vital. The surgeon must be able to clearly visualise
the pelvic organs to perform safe surgery.
Whenever there is difficulty in obtaining a clear
view, stop the procedure and if possible improve
the view to optimise exposure of the operative
field.

Avoiding complications arising from the use of
electrical sources in MAS
Complications of electrosurgery at laparoscopy
may result from four situations, an accidental burn,
direct coupling, capacitative coupling and insula-
tion failure. There are general precautions to fol-
low.11

1. Ensure good exposure, e.g. by dividing adhe-
sions prior to definitive surgery so that impor-
tant organs such as the bowel may be pushed
away from the site of the surgery. Activate the
electrical energy only when the tip of the
instrument is in contact with the target tissue
and in the view of the laparoscope using the
lowest possible power setting.

2. The tip of the diathermy instrument may
remain hot for several seconds after use. After
its use, keep the instrument in view until it has
cooled or whilst it is removed from the body.
Dipping the tip in a pool of fluid in the Pouch
of Douglas, or irrigating it may facilitate cool-
ing.

3. Use bipolar instruments whenever possible,
that do not involve use of a return plate and
where only a small amount of tissue is included
in the circuit. This means that bipolar can usu-
ally only desiccate and capacitance cannot
occur. Monopolar systems do require a return
plate, and the current flows through the whole
body before exiting. Although monopolar is
more versatile, capacitance and direct coupling
may occur if precautions are not taken.

4. To avoid capacitative coupling, most impor-
tantly, do not use plastic abdominal wall grips
(anchors) in conjunction with metal cannulae.
Non-insulated instruments, e.g. laparoscope
and irrigators, should be passed only through
all metal cannulae/metal anchor combinations.
Insulated instruments may be used in conjunc-
tion with all plastic, or all metal
cannulae/metal anchor combinations. Also,
when coagulating tissue to achieve haemosta-
sis, deliver short sharp pulses of electrical
power and avoid prolonged activation of the
electrode.

5. Be aware of the warning signs of electricity
leak, such as involuntary contraction of
abdominal muscles, hissing sounds within the
trocar or ‘lightning’ artefacts on monitors and
electronic equipment. A reduction in the
expected electrosurgical effect at a given power
setting and energy mode may indicate that
some of the electrical energy has dissipated
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away from the tip of the active electrode. Do
not keep increasing the power output. Instead,
check the application of the neutral plate, and
the insulation of the active electrode.

The easiest way to avoid direct coupling is to acti-
vate energy only when all of the active part of the
instrument is visualised, and ensure that part of it is
not in contact with any other instrument. Direct
coupling can also occur due to insulation failure,
which may be a defect in the instrument’s insulation
invisible to the naked eye. This can only be effec-
tively confirmed by electrical tests on the instrument,
and emphasises the need for regular inspection by
testers to ensure the instruments integrity.

The use of contact quality monitoring of the return
electrode (Valleylab, Boulder, Colorado) effec-
tively eliminated alternate site burns. The intro-
duction of “active shielding” of the electrosurgical
devices in the 1990s (Electroscope, Boulder,
Colorado) means that devices are now extremely
safe; this instrument can detect direct coupling and
insulation defects, and captures capacititavely cou-
pled energy. By elimination, this leaves the surgeon
solely responsible for any adverse effects. 

The hysteroscopic use of electrosurgery has con-
ventionally required a non-ionic distension
medium for obvious reasons. Glycine 1.5% and
sorbitol 3% are commonly used for operative hys-
teroscopy. As we know, considerable amounts of
these non iso-osmotic substances can be absorbed
systemically, with resultant morbidity and mortal-
ity (Table 15.3).

The use of a bipolar electrosurgical device (Ver-
sapointTM, Ethicon, USA) which operates in an
ionic saline medium represents a considerable feat
of engineering, and a valuable instrument for
hysteroscopic surgery, the instruments small
diameter means that operative procedures may be
performed on conscious patients in an out-
patient setting. Our experience agrees with the
very positive initial reports;12 care must still be
taken to avoid fluid overload, although the

osmotically-induced fluid shifts characteristic of
other media are minimised.

Learning phase
It is well recognised that complication rates are
higher for cases performed by surgeons during their
learning phase. The following recommendations
may help to reduce complication rates.

1. One should be competent and experienced in
doing the procedure via laparotomy prior to
embarking on an endoscopic approach.

2. There are different levels of complexity of
laparoscopic and hysteroscopic surgery.3 One
should begin with simple procedures (level I
and II) and not undertake complex procedures
(level III and IV) until enough experience has
been acquired (Table 15.5). The complication
rate of advanced laparoscopic surgery is 4–8
times that of simple laparoscopic procedures.13

3. In some cases, hysteroscopic surgery may be
safer with concurrent laparoscopic control, for
example, resection of a type II submucous
fibroid, (especially if situated over the cornual
region), removal of uterine septum or dense
intra-uterine adhesions (Asherman’s syn-
drome). An experienced assistant, with a sec-
ond camera and light source, continuously
monitors the amount of light transmitted across
the uterine wall and keeps the bowel away
from the uterus. The amount of light transmit-
ted should be compared with that via the cor-
nual region – and should be no more than the
latter. Combined synchronous laparoscopic
control should be considered in all difficult
hysteroscopic cases, and during the learning
curve of beginners.

4. The RCOG has published a list of more than
100 preceptors in minimal access surgery in
various parts of the United Kingdom.
Gynaecologists should contact preceptors in
their region to discuss individual training and
preceptorship. The initial cases should be proc-
tored by an experienced colleague or super-
vised by a recognised trainer until competence
has been achieved.
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Complications specific to laparoscopy

There are two types of laparoscopic complications
- those related to the mode of access, and those
related to the performance of specific techniques.
In this section we confine ourselves to the general
principles of laparoscopic surgery with emphasis on
the accepted and newer methods of avoiding com-
plications.

The introduction of the Veress needle, formation of
a pneumoperitoneum, and use of the primary and
secondary trocars are the basic steps in the “classi-
cal” approach. Table 15.6 demonstrates the Veress
needle is responsible for a considerable proportion
of the complications. In fact, every intra-abdominal
structure can be, and has been injured by these meth-
ods. Unfortunately, this is an area which provokes
the greatest controversy, yet there is a surprising lack
of quality research on the optimum approaches to
achieving a pneumoperitoneum. In the absence of
established optimum techniques, we present an
overview of different attempts to decrease the risk
of complications in a MAS setting, which concurs
with the Consensus Meeting of the British Society
of Gynaecological Endoscopy.

Techniques for establishing a
pneumoperitoneum

• The conventional approach
• Direct insertion
• Open techniques
• Gasless laparoscopy
• Alternative entry sites
• Radially expanding sleeves
• Insertion under direct vision – modified Veress

needles – modified trocars

The conventional approach
This method is described in detail to compare
other methods of entry, and explain the need for
safer methods of entry. Compared to other tech-
niques the conventional approach appears no bet-
ter or, worse in the small trials performed. Its
advantages lie in the fact that although it is a ‘blind’
procedure, it makes optimum use of the anatomi-
cal and physical environments we operate in, at
least in theory, to prevent injury, and is advocated
in various forms by respected surgeons.19–21

1. Prior to insertion of the Veress needle, check
the needle is patent and the CO2 insufflator
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Table 15.5 Examples of laparoscopic and hysteroscopic procedures by levels of training.3

Level Laparoscopic procedures Hysteroscopic procedures

I – Diagnostic procedures Diagnostic laparoscopy Hysteroscopy & target biopsy
Removal of polyps/ IUCD*

II – Minor operative procedures Sterilisation Minor Asherman’s Syndrome
Needle aspiration/biopsy   Proximal tubal cannulation

III – More complex Ovarian “drilling” Endometrial resection/ablation
(additional training) Endometriotic ablation Resection of submucous 

(AFS** Stage II/III) leiomyomas
L.A.V.H./L.A.S.H.*** Resection of uterine septum

IV – Extensive Myomectomy
(advanced level skills)

Endometriotic ablation 
(AFS** Stage III/IV)

* Intra-uterine contraceptive device     
** American Fertility Society 
*** Laparoscopic assisted vaginal/sub-total hysterectomy
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manometer correct by allowing CO2 to perfuse
through the device. Palpate the abdominal wall
carefully for any pelvic mass. One should be
aware that thin patients may be at greater risk
of major vessel injury, as the aorta may lie only
3 cm below the umbilicus due to the lumbar
lordosis.22

2. A skin incision is made at the base of the
umbilicus – the abdominal wall is thinnest in
this area (<1 cm usually), and the parietal peri-
toneum is most firmly attached here.22

3. The Veress needle is grasped like a dart, with
the tap open – this allows air to enter the neg-
atively-pressured abdominal cavity when the
Veress is inserted.

4. The abdomen is lifted anteriorly and in a cau-
dal direction, to avoid the retroperitoneal ves-
sels at the lumbar lordosis.

5. The Veress is inserted a short distance (usually
3 cm) at an angle somewhere between the per-
pendicular and 45º towards the pelvis (aim for
the sacral hollow in the midline), usually the
experienced hand can feel the Veress incising
the rectus sheath and peritoneum as two dis-
tinct resistances.

6. The intraperitoneal location may be confirmed
by using a syringe. When the needle is
intraperitoneal, drawing back on the syringe,
then infiltrating 5–10 ml of saline will easily aid
confirmation, the logic being that if aspiration
of blood or bowel contents occur a major
splanchnic organ has been entered. The ease of
initial infiltration suggests that the needle is free
in the cavity rather than against adhesions or
elsewhere in the abdominal wall. Another

technique is the hanging drop, whereby a small
amount of saline is placed on the top of the
Veress needle tap, the abdominal wall is again
elevated, and if the Veress tip is intraperitoneal,
the negative pressure thus created will cause
the saline to be ‘sucked’ into the cavity. None
of these techniques are foolproof.

7. When insufflating CO2, we use a low flow ini-
tially. Once the manometer confirms low pres-
sure, the flow is increased. We do not infuse a
constant volume of CO2, rather we depend on
the intraperitoneal pressure to produce a firm
‘bubble’ of distended peritoneum, our insuffla-
tor has a pre-set cut off at 15–18 mmHg. This
method utilises the logical approach formu-
lated by Reich,23 whereby the peritoneal cavity
is assumed to be a variable size in each patient;
therefore depending on the size of the cavity a
variable amount of gas will be needed to reach
a certain pressure. Reich advocates a pressure
of 25 mmHg, as studies have demonstrated that
the distance between the anterior abdominal
wall and bowel is 10 cm at this pressure (com-
pared to 6 cm distance at 10 mmHg), so
increasing the ‘bubble’ size and hence safety
margin prior to the insertion of the primary
trocar.

8. It is well accepted that the most dangerous
moment in laparoscopic surgery is the insertion
of the primary trocar, which is almost always
inserted in a blind fashion.24 Like the Veress,
the trocar is inserted into the base of the
umbilicus, where the abdominal wall is
thinnest. The trocar is held in a ‘palmed’ fash-
ion, that is, the top of the trocar is enclosed by
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Table 15.6 Large studies of injuries due to Veress needle/trocar.14

Study No. of Haemorrhagic Visceral Rate per 
laparoscopies complications perforation 1000 cases

Querleu7 17,521 4 7 0.63

Mintz15 99,204 30 Veress, 18 Trocar 5 Veress, 26 Trocar 0.35

Bergqvist16 75,035 4 Veress, 1 Trocar Not reported 0.07

Loffer and Pent17 32,719 Not reported 22 0.67

Tsaltas18 6,500 0 2 0.31
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the palm, whilst the index finger follows the
vertical axis, until only 1–2 cm of the sharp tip
is exposed. The trocar is inserted initially ver-
tically in the midline, then towards the pelvis
(aim for the sacral hollow) in the midline, with
the gas tap open thereby allowing immediate
confirmation that the cavity has been entered.
This allows a good degree of control over this
potentially fatal instrument. 

9. Once the laparoscope is inserted, and initial
confirmation of correct placement is achieved,
the surgeon performs an anatomical tour of the
pelvis. This covers all four quadrants, and is
used to identify any pathology and to ensure
that no iatrogenic injury has occurred during
the procedure. Only after this procedure
should the intended operation take place.

Direct insertion
As Table 15.6 shows, approximately a third to a
half of trocar-related injuries are due to the Veress
needle. This is considered significant enough to
warrant the banning of the Veress in New York
State. The advocates of the direct technique
include a number of highly experienced laparo-
scopists.25–27 They make use of the negative pressure
in the abdomen elicited by elevating the abdomi-
nal wall. A primary trocar, with the gas tap open is
then inserted usually subumbilically, and the
laparoscope immediately inserted to view the cav-
ity when entered. The open gas tap allows the
bowel to move posteriorly as the atmospheric air
enters the peritoneal cavity. Once safe entry is con-
firmed, and a panoramic view of the pelvis
obtained, rapid insufflation can begin. Not surpris-
ingly with two such dichotomous procedures, tri-
als have been performed comparing direct with
conventional methods.26–29 The results are incon-
clusive, but in Jansen’s study,29 which was one of
the largest (70,607 laparoscopies) direct insertion
caused more serious morbidity. This technique
lacks any ability to avoid abdominal wall adhesions,
and has the potential to cause large, unrecognised
“through and through” injuries to the bowel. That
is, perforating both anterior and posterior walls of
the bowel with the trocar sleeve, which will not be

noted unless the instrument is slowly withdrawn
under direct vision. In conclusion, this remains an
accepted method for the moment in experienced
hands. However, the balance of evidence support-
ing it is weak. 

Open techniques
It was a natural progression for surgeons to
attempt to circumvent the potential complica-
tions posed by blind entry. This was first
described by Hasson,30 using only blunt instru-
ments, by performing an intra-umbilical minila-
parotomy incision. When the rectus sheath is
divided, two stay sutures are inserted, which are
later used to anchor the Hasson (blunt) cannula.
One would expect the use of this blunt open
technique to significantly reduce iatrogenic
injury. Whilst studies have demonstrated that the
risk of major blood vessel injury is reduced, the
incidence of bowel injury does not appear to be
decreased,31 and in some studies may be higher.
This is probably due to observer bias, as the
Hasson technique is usually selected for high risk
cases, and demonstrates that, like open laparo-
tomy, adherent bowel may be injured upon
abdominal entry. Most general surgeons have
adopted this technique over the conventional
one, and with experience they find that time
taken to perform the minilaparotomy is compen-
sated by the rapid insufflation allowed, and it is
officially recommended as the technique of
choice for all laparoscopy in New York State.

A variation of this approach is performed by
Semm,32 whereby an open “cut down” is per-
formed subumbilically, to the level of the peri-
toneum. A 5 mm telescope is then placed at this
level; if the area below the light is clear of bowel,
no light will be reflected and the area will appear
dark. On the other hand, adhesions against the
peritoneum will reflect light if present, and this will
then appear as a bright area. No large studies exist
to confirm the safety of this method, however it
does possess a reasonable logic; this idea is further
developed in the latest instruments. 
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Gasless laparoscopy
The open technique is taken a step further by the
use of gasless laparoscopy whereby the need for a
pneumoperitoneum is avoided by using mechani-
cal means to distend the abdominal cavity. As
always, the abdomen must first be entered, usually
by a Hasson open approach and the inner peri-
toneal surface of the peritoneal cavity digitally pal-
pated to ensure there is no adherent bowel, a vari-
ety of devices are then inserted and used to elevate
the cavity by external traction.33 Again, common
sense would suggest that this method is unlikely to
reduce bowel injury over other methods, and of
note, intra-abdominal adhesions are classed as a rel-
ative contra-indication to the procedure. Studies
have been small, and poorly designed in general,
hence it is difficult to compare this to other tech-
niques. The potential benefits are due to the fact
that the cardiovascular effects of pneumoperi-
toneum are avoided and there is no loss of vision
secondary to loss of pneumoperitoneum when tis-
sue is removed for example by posterior colporrha-
phy. General surgeons have been interested by this
method in cancer surgery, due to the possibility of
tumour metastasis being increased by pneumoperi-
toneum.34

Alternative entry sites
The Veress needle started life as an instrument for
creating pneumothoraces in cases of pulmonary
tuberculosis, by its inventor the respiratory physi-
cian, Janos Veress in the 1930’s.35,36 So, it is hardly
surprising that surgeons have expanded this versa-
tile instrument’s anatomical sites further.
Alternative sites include:

• Subumbilical
• Midway between the umbilicus and symphysis

pubis
• Suprapubic37

• Palmer’s point38

• Ninth left intercostal space in the midclavicu-
lar line39

• Pouch of Douglas40

• Trans-uterine41

All of the sites which are abdominal but subumbil-
ical, must perforate the parietal peritoneum which
is only loosely adherent to the abdominal wall, this
tends to ‘tent’, that is, follow the axis of the Veress
rather than be perforated by the needle. The result
is either an extraperitoneal CO2 insufflation and
unsuccessful entry, or a Veress needle entering the
pelvis deeply with all its attendant risks.

The Pouch of Douglas or trans-uterine40,41

approaches are favoured by a few laparoscopists in
the presence of previous abdominal surgery, how-
ever if adhesions are present they may also be
pelvic, and the patients who need laparoscopy
commonly have pathology distorting the pelvic
anatomy in the first instance. Anatomically, there is
a danger of damaging the pelvic vessels laterally or
over the sacral promontory. The fact that these
techniques are contra-indicated if there is a history
of adhesive disease or endometriosis limits their
practical use.

In the upper abdomen, the left hypochondrium
is usually devoid of adhesions, also the parietal
peritoneum is sufficiently adherent. Palmer’s
point,38 3 cm inferior to the left costal margin in
the mid clavicular line, or the ninth left inter-
costal space in the anterior axillary line39 which is
below the pleural cavity, are therefore reasonable
alternatives to the intra-umbilical site if adhesions
are suspected. Care must be taken to ensure that
there is no splenomegaly, and if using the inter-
costal space, that the Veress is inserted on the
superior border of the tenth rib to avoid the
neurovascular bundle on the ribs inferior under-
surface. These two locations are widely advo-
cated. They also allow the primary trocar to be
inserted in Palmer’s point – which can then be
used to detect where it is safe to enter the lower
abdomen under direct vision.

Radially expanding sleeves
The use of radially expandable sleeves (Step,
Innerdyne, Sunnyvale, Ca. USA) is an attempt to
allow a more controlled and safer entry whilst min-
imising anterior abdominal wall trauma (Figures
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15.1 and 15.2). This is achieved by using a blunt
trocar (1.5 mm diameter) containing the expand-
able sleeves, which is inserted in the conventional
technique, through a 3 mm skin incision to enter
the abdominal cavity. A tapered dilator is then
inserted, that expands the sleeve up to 12 mm if
necessary, and creates a tissue tract by splitting tis-
sue layers along paths of resistance, which promotes
a cosmetic result.42 Otherwise, operative
laparoscopy is performed as usual. This approach is
‘blind’ initially, however, it allows a controlled,
and potentially safer entry; we await larger studies
to confirm these theoretical advantages.

Insertion under direct vision
The next logical step in attempts to make the
process of laparoscopic entry safer was to take
advantage of the developments in fibreoptics, and
develop instruments that could fit in either the
“sleeves” of an adapted Veress needle, or a
threaded trocar (EndotipTM, Karl Storz, Tuttlingen,
Germany), similar in principle to Semms method.32

The “optical” Veress cannulae attempt to make the
process of laparoscopic entry safer by taking advan-
tage of the developments in fibreoptics. The first
modified Veress was produced by Karl Storz
(Tuttlingen, Germany), but there are now a variety
of instruments on the market. Our experience has
been with the optical Veress (Karl Storz, Tuttlingen, Germany),43–6 a reusable robust device,

and the Microlap™ (Nikomed, Hampshire,
UK),47–50 which is very similar to the usual dispos-
able Veress (Figure 15.3). All the instruments use
mini-laparoscopes which fit in the “sleeves” of an
adapted Veress type needle.

The Optical Veress has a diameter of 2.1 mm and
is 10.5 cm long. This is usually inserted as in the
conventional technique and uses a 1.2 mm diame-
ter semi-rigid fibreoptic minilaparoscope. The
Microlap has a 2 mm diameter and is 14 cm long; it
uses a 1.98 mm fibreoptic laparoscope and has an
anchor engagement device at the distal end to pre-
vent accidental displacement once peritoneal entry
is confirmed. This technique removes much of the
uncertainty (and time) associated with the various
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Figure 15.1 Radially expandable sleeves (Step, Innerdyne,
Sunnyvale, Ca. USA).

Figure 15.2 Schematic diagram of radially expandable sleeves
through the abdominal wall (Step, Innerdyne, Sunnyvale, Ca. USA).
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indirect tests described in the conventional tech-
nique to confirm peritoneal entry. However, the
fact still remains that an initially blind technique is
being used to gain entry into the cavity and the
time required for insufflation can be long if only
using the optical Veress. Like other units, we have
modified this technique somewhat by using the
optical Veress in Palmer’s point in our high risk
patients.43,44,50

These instruments’ small calibre, combined with
surprisingly good image quality, have led to the
development of micro/minilaparoscopy on con-
scious patients, particularly in the American man-
aged patient care system.51–53 This is a controversial
area in laparoscopic surgery at the moment and we
await evidence on its superiority over conventional
laparoscopy under general anaesthesia (with all its
attendant risks), before attempting it.

The above techniques have been further refined to
use a modified form of Semm’s approach,32 that is,
entering the peritoneum with the optical Veress,
using the minilaparoscope directly as the Veress is
inserted. The difficulty encountered here is that the
small diameter lens is easily obscured by artefacts such
as blood as the abdominal wall layers are passed.

This idea is modified by the EndotipTM (Karl Storz,
Tuttlingen, Germany): here the trocars in a range of
diameters (6–1 mm) have a specially designed thread

which allows a controlled “screw” entry once a “cut
down” to the sheath has been performed (Figures
15.4 and 15.5). The laparoscope has a movable
wedge located along its axis, which is positioned such
that the camera is focused to the threaded tip of the
Endotip, which allows direct vision to be main-
tained. At the level of the peritoneum, Semm’s prin-
ciple is followed; if the area below the light is clear
of bowel, no light will be reflected and the area will
appear dark. On the other hand, adhesions against
the peritoneum will reflect light if present, and this
will then appear as a bright area. Although the cam-
era is protected to some extent by the threaded tro-
car, it can be obscured by artefacts such as blood as
the abdominal wall layers are passed. This new
instrument awaits large-scale studies, however we
foresee it making a significant step towards laparo-
scopic safety. Studies so far have been enthusiastic,
but of note the largest series used a conventional
Veress to develop a pneumoperitoneum technique,
before using the Endotip.54

Complications specific to hysteroscopy

Operative hysteroscopy is a new and valuable tech-
nique in the management of non-malignant
pathology of the uterine cavity. As with any surgi-
cal procedure, there are potential complications
due to the mode of access, and then to the actual
surgical procedure performed. In this section we
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Figure 15.3 “Optical” Veress cannulae: the microlap (Nikomed,
Hampshire,UK) above and the optical Veress (Karl Storz, Tuttlingen,
Germany) below, alongside a matchstick to demonstrate their relative
dimensions.

Figure 15.4 The Endotip™ (Karl Storz, Tuttlingen, Germany).
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confine ourselves to the general principles of hys-
teroscopic surgery with emphasis on the accepted
and newer methods of avoiding complications.
Appropriate training in this new field is vital, with
staged levels of procedures, progressing only after
adequate experience is developed at each stage in
training (Table 15.5). The three intrinsic compli-
cations to any hysteroscopic procedure are dilating
the cervix, the use of distension media, and the
possibility of uterine perforation. 

Dilation and perforation
As gynaecologists, we are trained to dilate the
cervix, however the patients for operative hys-
teroscopy will often have received GnRH ana-
logues. Whilst these drugs are an important part of
pre-operative endometrial preparation, they can
have a significant stenotic effect on the cervix. In
these instances options include traditional methods
such as laminaria stents (Lamicel, Cabot Medical,
Penn., USA). Pharmacological methods are more
commonly administered, for example
prostaglandins such as PgE2 or PgF2α. GnRH ana-
logues also decrease the uterine size; this increases
the risk of initial perforation during dilation and
possible subsequent perforation by the instrument

during operative hysteroscopy. The management
of perforation depends largely on the instrument
being used. If a perforation occurs during uterine
sounding, a conservative approach can be followed,
by stopping the procedure, treatment with antibi-
otics and overnight stay. After perforation with a
large dilator, or operative hysteroscope it is usually
advisable to perform a laparoscopy to evaluate the
extent of trauma. Occasionally, it may be necessary
to perform a laparotomy, particularly if perforation
by a “hot” instrument has occurred, or even a hys-
terectomy if bleeding is heavy. The incidence of
perforation during operative procedures is experi-
ence dependent, and is estimated at 1–2% of oper-
ations.55

Distension media
Gas or liquid distension media are needed as a pre-
requisite for hysteroscopic surgery, in order to keep
the uterine walls separated and obtain a clear view.
It is the use of these media which creates compli-
cations specific to hysteroscopy.

The use of CO2 was first described by Rubin in
1925. Its advantages are that it is cheap, easily
available in theatres, non-flammable, and rela-
tively soluble in blood. It has a similar refractive
index to air and allows good quality images to
be obtained. The disadvantages of CO2 are that
it causes bubbling in the presence of excess fluid
or any bleeding, this effectively limits its use to
diagnostic hysteroscopy. If intravasation occurs,
deaths have been reported due to CO2 gas
embolism – therefore flow rates of less than
100 ml.min-1 are fixed (a flow rate of
30–40 ml.min-1 is usually satisfactory).

Liquid distension media include high viscosity flu-
ids such as dextran 70 (Hyskon), and low viscosity
fluids, for example 5% dextrose, 1.5% glycine, 3%
sorbitol, and 0.9% saline. Different experts have
their preferences, Baggish prefers Hyskon, due to
its immiscibility with blood, and the high viscosity
decreases the risk of extravasation. The potential
problems with the compound are due to its high
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Figure 15.5 Abdominal wall fascia realigning in an anatomical
fashion after the Endotip™ (Karl Storz, Tuttlingen, Germany) is
removed.
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viscosity. This makes it difficult to work with, and
necessitates immediate washing if instruments are
touched by it. Although extravasation is uncom-
mon, a volume of only 300 ml is sufficient to cause
pulmonary oedema. This is because dextran 70 is
hydrophilic and in the circulation it osmotically
shifts six times its own volume of water into the
intravascular compartment. The compound also
has an effect on blood coagulation, rarely causing a
disseminated intravascular coagulation type con-
sumptive coagulopathy, and has been linked to
adult respiratory distress syndrome.56 At present,
there is a suspicion that these features are due to an
allergic type reaction.

Low viscosity fluids are more commonly used in
the UK, although they are miscible with blood,
they are not associated with any coagulopathic, or
allergic complications. Dextrose 5% is rarely used
as it has no advantage over saline, but has the addi-
tional side-effect of being hypo-osmolar. The solu-
tions mainly used for operative hysteroscopy are
1.5% glycine and 3% sorbitol. Both of these are
non-ionic, and therefore suitable for electro-
surgery. Glycine, used originally by the urologists,
is hypo-osmolar, and excess absorption results in a
dilutional hyponatraemia, which can be further
complicated by a subsequent hyperammonaemia
due to glycine’s intrahepatic metabolism causing
the “TURP Syndrome”. As with all of these com-
pounds vigilance is mandatory, and deaths have
been reported.2 Sorbitol is similar to glycine being
hypo-osmolar (approx. 170 mOsmol), it also has
metabolic complications, causing a hyper-gly-
caemia due to its breakdown. Mannitol57 is a rela-
tively new medium being used, its advantage is that
it is iso-osmolar (approx. 285 mOsmol), and it is a
natural osmotic diuretic. Little experience exists in
the literature so far of any complications, but man-
nitol will cause a volume overload if large intrava-
sation occurs.

Until recently operative hysteroscopic surgery was
limited to requiring a non-ionic medium, as elec-
trosurgery in an ionic environment could not be
performed, and the current would simply disperse

throughout the medium. However, Versapoint,
(Ethicon, USA) can operate in an ionic saline
medium (Figures 15.6 and 15.7).

This represents a considerable feat of engineering,
and we feel this will ultimately become a valuable
instrument for hysteroscopic surgery, the instru-
ments small diameter (5 French) means that opera-
tive procedures may be performed on conscious
patients in an out-patient setting. Our experience12

agrees with the very positive initial reports, how-
ever, care must still be taken to avoid fluid over-
load, although the osmotically-induced fluid shifts
characteristic of other media are minimised.

It is essential that all theatres performing hystero-
scopic surgery should have a system for monitoring
fluid deficits during the procedure, and a protocol
for the management of excessive deficits (Table
15.7).58
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Figure 15.6 Versapoint (Ethicon, U.S.A.) ‘smart’ generator which
automatically controls power output to the tissue impedance.

Figure 15.7 Versapoint (Ethicon, U.S.A.) bipolar electrode 
(5 French) beside a hysteroscope for relative size comparisons.
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Prevention is better than cure, and there are
many devices attempting to calculate the amount
of fluid absorbed during the procedure. These
range in sophistication from syringes, calibrated
fluid bags hung at a certain height over the level
of the uterus (60–100 cm) with a collecting
bucket or pouch in the sub-perineal drapes, to
calibrated spring weight gauges. If any of these
simpler devices are used the fluid balance must
be checked every 5 min.

A method for the biochemical assessment of
absorbed fluid is the addition of a small (2%)
amount of ethanol to the distension media, this is
measured to assess systemic fluid absorption by
analysing the alcohol expired by the patient. There
is very little literature on this area, being mostly
small trials with poor design,59 and the potential
complications of systemic alcohol in a post-opera-
tive patient are cause for concern.

There are a wide variety of pump systems, rang-
ing from simple pumps where a constant rate of
flow of fluid is produced at a given pump rate,
up to sophisticated pressure controlled pump sys-
tems. There are a variety of these devices avail-
able. Our experience is with the pressure limited
rotary pump system (this avoids the catastrophic
complications due to the gas driven variety); the
Hamou Endomat (Karl Storz, Tuttlingen, Ger-
many). Our experience agrees with Hamou’s
findings60 of decreased fluid absorption, and
decreased morbidity (Figure 15.8). At present,
there is no consensus on hysteroscopic monitor-
ing, however in France, government legislation
forbids hysteroscopic surgery unless a pump sys-
tem is being used. 

Conclusions

This review is an evaluation of the different meth-
ods used to decrease the risk of complications in
minimal access surgery. We have focused on the
prevention of those complications which are
related to the basic principles of laparoscopic and
hysteroscopic surgery, rather than a discourse on
specific operative complications. 

Despite the tremendous advances in this area of
gynaecological surgery, and the appropriate
emphasis on training, accreditation, and critical
appraisal of new techniques, there is a surprising
lack of consensus on even the most basic tech-
niques, this has been addressed recently by the
British Society of Gynaecological Endoscopists.
Due to lack of quality research on what are the
safest approaches, we have been unable to give any
didactic opinions. Instead, we offer a critical
account of current practices, and look forward to
the time when we can give more definitive
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Table 15.7 Management for iatrogenic hysteroscopic fluid overload. 

Deficit Management

<1 L Continue surgery
<1.5 L Expedite procedure, check electrolytes, catheterise to monitor input: output
<2 L Give frusemide 40 mg intravenously, terminate procedure if possible
>2 L Terminate procedure, recheck haematocrit and electrolytes

Figure 15.8 Hamou Endomat (Karl Storz, Tuttlingen, Germany) a
pressure limited rotary pump system.
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answers. Minimal access surgery has now proved its
superiority over conventional open surgery in a
range of operations; it is now time to firmly estab-
lish what the acceptable and safest methods are for
performing these operations.

Extensive international surveys have shown that
laparoscopic and hysteroscopic surgery are associ-
ated with very few complications, but these sur-
veys have noted a slight rise in complications.
The reasons for this are not clear; it may reflect
the advances in our surgical ability, where the
morbidity will be intrinsically higher as a result
of operating on cases with extensive pathology.
Less reassuringly, it may indicate the attempt by
less skilled surgeons to perform increasingly com-
plex procedures, or less reticence by surgeons to
report on their complications as MAS becomes
more accepted in the wider surgical community.
Our inability to explain this trend underlines the
need for continuous audit of these techniques,
and the appropriate emphasis on training and
accreditation.

We have attempted to give as comprehensive an
overview of the equipment as possible. There
have been remarkable and welcome develop-
ments in this area, notably in improving the
safety aspects of these potentially lethal devices.
Good quality trials to confirm clinically the theo-
retical advantages these instruments possess are
awaited.

Key points for clinical practice

General
• Appropriate case selection is vital.
• Patient preparation both physically and 

psychologically are equally important.
• Confidence in surgery depends on appropriate

training, and the use of quality equipment with
which the surgeon and theatre staff are famil-
iar.

Laparoscopic surgery
• In the absence of definite opinions on the safest

mode of entry, it is the responsibility of every
surgeon to adopt techniques with which they
are competent and are accepted as safe and rea-
sonable practice. 

• The potential for injury should always be at the
forefront of the surgeon’s mind, and a pan-
endoscopy of the abdominal cavity should be
routine at the start and end of every laparo-
scopic procedure.

• Patients after laparoscopic surgery should
recover rapidly, if this is not the case, poten-
tially major complications should be suspected
until proven otherwise.

Hysteroscopic surgery
• Beware the difficult cervical dilation, in our

experience, the degree of force is proportional
to the complication rate.

• Select the distension media to suit the proce-
dure and the patient, always monitor flow rates
and fluid balance.

• If the uterine cavity collapses, this is uterine
perforation until proven otherwise. Have a low
threshold for investigating iatrogenic trauma if
this occurs in operative procedures.
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Introduction

Endometrial ablation evolved as a surgical tech-
nique to enable women with menorrhagia to have
an effective, safe, surgical alternative to hysterec-
tomy. The “first generation” techniques (laser,
resection and rollerball) have been described as
“the most carefully evaluated of surgical proce-
dures”.1 Whilst national audits and randomised
controlled trials (RCTs) have confirmed their effi-
cacy and safety,2–10 these procedures still have a
number of inherent disadvantages: 

1. they require a distension medium which has
caused iatrogenic complications (and fatalities)
in a small number of patients; 

2. the techniques used require a high level of sur-
gical skill and training;

3. laser equipment is highly specialised and
expensive;

4. although there are reports of using the “first
generation” techniques in an out-patient set-
ting, the time taken to perform the procedure
(usually 30 min), and the size of the operative
hysteroscope (usually 8 Fr) mean that most
units prefer patients to have a general anaes-
thetic.

Over recent years a number of technologies have
emerged to try and overcome the problems associ-
ated with the ‘first generation’ techniques for the
treatment of menorrhagia whilst retaining their
safety and efficacy.

Microwave endometrial ablation (MEA) is one of
the fastest treatments, with a mean treatment time
under 3 min, whilst still being very effective. The
treatment has been extensively evaluated both by
large cohort series with long-term follow-up,11,13

and compared to rollerball/resection in a pragmat-
ically designed RCT.14 The inherent simplicity,
safety and speed of treatment has enabled the
author to evolve from a day case theatre treatment
under general anaesthetic to day case local anaes-
thesia with sedation and now to out-patient treat-

ment under local anaesthesia alone. The evolution
of MEA to an out-patient/office procedure has
found to be satisfactory for many women and will
be described in this chapter.

Indications for MEA

MEA is indicated for women with dysfunctional
uterine bleeding (DUB) with or without associated
dysmenorrhoea, who do not wish to have a hys-
terectomy and whose family is complete.

Physics

Microwave endometrial ablation uses waveguide
technology to deliver microwave energy at a fre-
quency of 9.2 GHz through the uterine cervix into
the uterine cavity where it is absorbed by the
endometrium – causing rapid heating. A coaxial
cable takes the energy from a magnetron source to
the microwave applicator. (Figure 16.1) The
energy released at the active tip is only 22 W, but
despite this low power, therapeutic temperatures
(70–80º) are registered within 45 sec.

The microwave frequency is chosen to limit the
penetration of energy into the tissues to no more
than 6 mm. Within this narrow zone, tissue tem-
peratures of 100ºC are reached, with superheated
steam being formed at microscopic level at the
instrument tissue interface. A lower temperature is
registered by the thermocouple as it is heat-sunk
on the applicator shaft and covered by the fluo-
ropolymer sheath. This ‘discrepancy’ is accommo-
dated by the equipment design and temperature
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Figure 16.1 Microwave applicator.
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display. It is this very precise high-energy field
which makes MEA such a quick and effective tech-
nique. Further descriptions of the physical princi-
ples and basic research stages may be found else-
where.11,12

Patient selection

To make a diagnosis of DUB, intra-uterine pathol-
ogy needs to be excluded. All patients in our clinic
have a transvaginal ultrasound scan (TVS) to assess
the uterus and particularly the endometrial cavity,
and an out-patient endometrial biopsy is taken
with a Pipelle (Pipelle de Cornier). Their men-
strual symptoms are scored using a simple 10 ques-
tion validated menstrual questionnaire (Table
16.1) to enable objective analysis and improvement
in symptomatology to be determined.13

Endometrial or fibroid polyps

If the TVS indicates an endometrial or fibroid
polyp suitable for removal then we either remove
it prior to MEA to see if menstruation improves, or
immediately prior to the MEA procedure to ensure
the ablation is not compromised by the polyp’s
presence and to get a histological diagnosis.

Uterine fibroids 

Although many of the ‘second generation’
endometrial ablative techniques require a normal-
sized regular uterine cavity, a significant proportion
of women presenting with menorrhagia have uter-
ine fibroids. The finding of fibroids on TVS is not
a contra-indication to MEA, and most patients
with fibroids are suitable for MEA, but they need
to be aware that fibroids will not be affected signif-
icantly by the procedure. It is only in cases where
the cavity is distorted to such a degree that the
applicator tip is prevented from being applied to
the entire cavity surface that MEA is unsuitable.
Occasionally, it will be necessary to undertake hys-
teroscopy to assess the cavity adequately.
Hysterectomy is usually only recommended for
symptoms such as pressure effects: frequency of
micturition or altered bowel habit; pelvic conges-
tion symptoms, or a uterine size greater than 
12 weeks gestation. Our data suggest that the pres-
ence of fibroids does not compromise the success
of the treatment. We use 5 cm as the upper limit
for fibroids impinging onto the uterine cavity to be
suitable for MEA.

Caesarean section

A Caesarean section scar represents an inherent
weakness in the uterus. In the majority of cases the
uterine scar heals well, but in a small proportion of
cases the scar will be defective.

The uterine scar is easily visualised on a sagittal sec-
tion using TVS and its thickness can be readily
measured. In those few cases with defective healing
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Table 16.1 Menstrual score chart

SCORE

Dysmenorrhoea 2

Days of bleeding
7–10 1
> 10 2

Average length of cycle
If > 28 0
If 24–27 1
If < 24 2

Heavy days
For each 1

Sanitary protection
If doubled 2

Frequency of changing 
If > 2 hourly 1
If > hourly 2

Clots 1

Flooding 1

Housebound or time off work 2

Pre-operation
Duration of problems > 5 years 1

Post-operation
Any menstrual loss 1
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the endometrial outline will be seen ‘tenting’ up
into the scar area. These inward ‘steps’ can also be
visualised at hysteroscopy.

Laboratory studies with tissue substitutes have
shown that tissue defects opening into the
microwave field can have a focusing effect, with
tissue changes occurring 1–2 mm beyond the 
5–6 mm ablation zone in relation to these
defects. For this reason we err on the side of
caution and exclude women whose caesarean
section scar thickness measures less than 8 mm
because of the theoretical risk of microwave
energy transgressing the scar, with risk of bladder
damage, although this has never been a problem
in clinical practice. For these reasons we believe
that a routine TVS in all women with a history
of caesarean section is an important pre-operative
precaution.

Psychology

Careful personality selection is required for patients
undergoing MEA in the outpatient setting. Whilst
most patients are understandably a little nervous, a
woman who is highly anxious or fearful may not
cope with the procedure and will probably prefer a
general anaesthetic.

Similarly, it has also been our experience that
women with deep-seated emotional conflicts can
react in an unexpected fashion e.g. hyperventila-
tion causing carpopedal spasm or intractable pain
after MEA.

If such a problem is suspected (e.g. history of
mental illness, abuse, or adverse pregnancy out-
come) then general anaesthesia should be consid-
ered.

Contra-indications to MEA

• Abnormal endometrial histology
• Other uterine or pelvic pathology which

would make hysterectomy a better choice

• Previous uterine surgery e.g. myomectomy or
previous endometrial resection (Caesarean sec-
tion – see above).

• Continued fertility needs.

Special precautions for MEA

• Uterine retroversion – care is required to ensure
correct instrumentation placement in the cav-
ity

• Chronic steroid use – increased risk of uterine
perforation.

• Connective tissue disorder e.g. osteogenesis
imperfecta, Ehlers-Danlos Syndrome –
increased risk of uterine perforation.

• Uterine abnormality e.g. a bicornuate uterus –
the author recommends abdominal ultrasound
control during the MEA treatment to ensure
treatment of both uterine cavities.

Equipment

• Suitable facility e.g. colposcopy suite or  out-
patient hysteroscopy facility

• Recovery area
• Microwave Generator (Microsulis, Waterloo-

ville, Hants, UK.)
• Microwave applicators (Figure 16.1)
• D&C set (cervical dilators, vulsellum forceps

etc.)
• Sterile steel rule
• Dental syringe
• Speculum (Marina Medical Instruments,

Hollywood, USA) (Figure 16.2)
• Transvaginal ultrasound scanner
• Pulse oximeter
• Oxygen supply and masks
• Nitrous oxide/oxygen – “Entonox" supply

with demand valve
• Patient distractions and a supportive environ-

ment e.g. music source, ability to have a com-
panion present

• Needles, syringes, cannulae, IV giving sets, IV
fluids etc.

• Arrest trolley with defibrillator and intubation
equipment.
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Drugs

• Diclofenac (Voltarol) 100 mg suppository
(Geigy) Ibuprofen tabs

• Prilocaine 3% with Felypressin (Citanest with
Octapressin) 2.2 ml glass cartridges (Astra)

• Bupivacaine 0.5% (Marcain) (Astra)
• Midazolam (Hypnoval) 10 mg amps (Roche)
• Alfentanil (Rapifen) 1 mg amps (Janssen)
• Anexate (Flumazenil) 500 µg (Roche)

(Reversant for Midazolam)
• Naloxone (Narcan) 400 µg (Du Pont)

(Reversant for Alfentanil)
• Atropine 600 µg (To correct bradycardia)

Analgesia

Effective analgesia for MEA is provided by a com-
bination of non-steroidal anti-inflammatory agent
and a local anaesthetic cervical block. A diclofenac
suppository is self-administered by the patient 
1 h beforehand. Whilst we have not undertaken a
formal study of diclofenac use, experience has
shown an increased awareness of discomfort in
patients where it has been omitted (either through

oversight or contraindication). Discussion with
other workers in the field of endometrial ablation
supports this finding and the same conclusion has
been arrived at independently by others.15 Peak
plasma concentrations occur within an hour of
administration.

Cervical block

Local anaesthetic uterine block is achieved with a
four quadrant block technique.16 Having exposed
the cervix, a small amount of Prilocaine with
Felypressin is injected into point A, (Figure 16.3)
using a dental syringe. After waiting a short time,
the cervix is then grasped at this point with the
volsellum forceps, and the block is completed with
one cartridge being used for each quadrant. The
needle is inserted into the centre of each quadrant
(point X, Figure 16.3) parallel to the cervical canal
and up to the needle hilt, before injecting the car-
tridge contents. Quadrants 2 and 3 are probably the
most important, blocking the insertion of the
uterosacral ligaments. This block technique aims to
establish a ring block at the internal cervical os. It
is necessary to wait for 1–2 min to achieve the full
anaesthetic effect.

Using this technique it is possible to dilate the
cervix with no discomfort in almost all cases.
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Figure 16.2 Speculum for use where access is difficult.
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Figure 16.3 Schematic diagram of the cervix.
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Despite an effective cervical block, there will be a
small proportion of women who still retain some
sensation at the uterine fundus. This seems to be an
inherent feature and may have to be accepted. The
woman should be warned that there may therefore
be some initial discomfort during the treatment
phase but that this should pass quickly. The use of
“Entonox” may be useful for these women. The
fact that the discomfort is transient and that uterine
pain is a familiar symptom to most women, usually
enables the patient to cope with inhalational anal-
gesia alone.

Once the fundal area is treated any discomfort usu-
ally passes. With experience and confidence, the
additional use of sedation becomes infrequent.
However, intravenous cannulation should always
be performed prior to undertaking MEA, and for
those few women who need additional intravenous
medication, the fully recumbent position is
required and oxygen is administered with pulse
oximetry prior to sedation. Sedation is achieved
with a bolus of 3–5 mg of Midazolam and 0.3–
0.5 mg of Alfentanil given concomitantly. Both of
these agents may cause respiratory depression and
experience with these agents should be gained in
the company of a trained anaesthetist.

At completion of the MEA procedure, a repeat four
quadrant block with 5 ml of 0.25% bupivicaine per
quadrant using a standard 20 ml syringe and needle
gives a prolonged post-operative analgesia.

It is advisable for patients to have an analgesic avail-
able at home as a proportion will still have some
uterine discomfort later on. Our advice is for them
to use whichever proprietary brand they prefer of
their own – those containing Ibuprofen or other
non-steroidal anti-inflammatory being particularly
effective.

Procedure

Having established the cervical block, the uterine
cavity is sounded in the usual way and the sound-

ing checked against a sterile steel rule. The cervix
is then dilated to 9 mm and the sounding checked
again with the 9 mm dilator.

The microwave applicator (Figure 16.1) is then
connected to the microwave source with a coaxial
cable, and to the temperature display screen with a
second cable connected to the data acquisition
port. The temperature display screen should show
the ambient temperature. The microwave applica-
tor is then introduced to the uterine cavity until
the tip reaches the fundus. The previous cavity
measurements should conform to the measurement
on the applicator shaft. This strict triple check
ensures that there is no risk of inadvertent perfora-
tion. Using a foot switch the surgeon energises the
magnetron and microwave energy at 22 W is deliv-
ered from the applicator tip.

Rapid heating is readily seen on the temperature
display. After a few moments, 60ºC is registered
and the applicator is then moved slowly and
steadily from side to side to evenly heat the fundus
and cornual areas. Once the whole fundal area has
achieved therapeutic temperatures, the applicator is
slowly withdrawn in 3 mm decrements maintain-
ing the steady side-to-side motion to distribute the
energy evenly into the endometrium. As the appli-
cator is moved from a warm to a cool area the tem-
perature is seen to fall, indicating that the applica-
tor should be held still momentarily to ensure
treatment of that area when the temperature will
be seen to rise. Once the therapeutic temperature
is achieved again the applicator is moved once
more.

The treatment proceeds in this fashion with slow
steady applicator withdrawal. The temperature
profile typically shows a ‘saw-tooth’ wave form
(Figure 16.4). Once the applicator tip reaches the
lower uterine cavity a yellow band on the applica-
tor shaft appears at the external os as a warning to
the surgeon. When the active tip reaches the inter-
nal os, a black band on the applicator appears exter-
nally and indicates that the power should be
switched off and the applicator withdrawn, com-

MICROWAVE ENDOMETRIAL ABLATION IN THE OUT-PATIENT SETTING

193

16Ch16-cpp  14/11/01  11:33 am  Page 193



pleting the treatment and preventing endocervical
heating.

The procedure is ‘clean’ – there is no bleeding and
hysteroscopic fluids are avoided. The procedure is
quick; treatment is completed in less than 3 min
for an average-sized uterus. Larger cavities require
slightly longer treatment times.

Staffing

To conduct an outpatient/office treatment session,
four people are required.

1. Surgeon – to perform the treatment.
2. Assistant – to operate the equipment, connect

the cables and generally aid the surgeon. This
is a doctor in training or member of nursing
staff.

3. Treatment nurse – to look after patient and dis-
tract their attention with conversation during
the process. They also administer inhalational
analgesia or intravenous sedation under the
surgeon’s instruction.

4. Recovery nurse – to attend to the patient during
the post-treatment period.

Discussion

Safety
Microwave endometrial ablation is inherently safe
for a number of reasons.

• Physics – tissue penetration is limited strictly
by the microwave frequency chosen.

• Low power – only 22 W is required.
• Low energy – a combination of low power and

short treatment time means a very low energy
dose.

• Continuous thermometry – the surgeon
knows the tissue temperature at all times.

• Non-earthing – no risk of earthing injury.
• Continuous applicator withdrawal – no risk of

inadvertent uterine perforation during treat-
ment.

• No fluid overload – hysteroscopic fluids are
not required, in addition the microwave sys-
tem incorporates a number of safety inter
locks.

• No risk of operative haemorrhage.

In addition to its inherent safety, microwave
endometrial ablation has a number of other features
that make it attractive to the gynaecological sur-
geon and to the patient:

• safe
• effective
• quick
• clean
• interactive
• easy to learn
• reusable.

Outcome

Over 400 women have been treated in our unit
over a 5-year period, with no major complications.
Results have been consistent with good medium-
and long-term outcomes.

Amenorrhoea is achieved in 37% and satisfaction in
84% of cases at 3-year follow-up.11 Most treatment
failures present 6 months after treatment, and very
few beyond 18 months. Of those women request-
ing repeat treatment, 4 out of 5 had a satisfactory
result after retreatment, resulting in an overall sat-
isfaction rate in excess of 90%.
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Dysmenorrhoea is also usually improved.11,13,14

Moderate (55.8%) or severe (27.9%) dysmenor-
rhoea pre-operatively (total 83.7%) had improved
to 11.6% and 6.8% (total 18.4%) respectively at 3
years. This represents an 80% reduction in the inci-
dence of dysmenorrhoea in addition to the 84–90%
improvement in menstrual loss.

The speed and simplicity of the MEA treatment
enable it to be readily adapted to the outpatient or
office setting, with its reduced costs. With increas-
ing emphasis on the cost of healthcare provision,
the ability to offer good, effective care in a lower
cost environment is becoming a major factor when
selecting a preferred treatment option.

For these reasons MEA compares very favourably
with other existing ablative techniques.
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Introduction

Since its development by Marcus Filshie in
Nottingham in 1981,1 the Filshie clip has proved to
be a popular device for female sterilisation and yet
has the best potential for reversal as it results in
minimal tubal damage.2 Currently, new and inno-
vative uses of this clip are being developed. This
chapter provides an overview on the use of Filshie
clip for sterilisation and explores possible future
applications.

Historical background

The clip was developed by Mr Marcus Filshie in
Nottingham in 1981, helped by Don Casey fol-
lowing research studies, to provide a simple and
effective method of sterilisation.1 Several proto-
types were evaluated, ending in mark VI, which is
the device currently used. 

Since its introduction, the clip has become the
market leader in the United Kingdom and is used
in 85% of female sterilisations in Canada. Since its
approval by the Food and Drug Administration in
1996, 35,000 female sterilisation procedures have
been carried out in the United States of America.3

Scottish gynaecologists have agreed to recommend
it as the method of choice for laparoscopic sterili-
sation.4 It has become the preferred method for
female sterilisation in the guidelines endorsed by
the All State Family Planning Associations as well
as the Australian Federation of Family Planning
Associations.5

Where the clip is not popular, this is often the
result of other factors, for example, the low rate of
sterilisation generally in Italy and Spain,2 is mainly
a result of the position of the Roman Catholic
church, which does not approve of the procedure.6

The same applies to Moslem countries, where ster-
ilisation is not a popular method of contraception.7

Although contraception is allowed under Islam, the
consensus view is that permanent methods are not
preferred, unless pregnancy is to be avoided for

medical reasons. With the availability of in-vitro
fertilisation and the good results of reversal, sterili-
sation is becoming less ‘absolute’ as a method of
contraception. This depends, of course, on the
availability, as well as the affordability, of assisted
conception and reversal procedures. As a result,
sterilisation is a method for individual, rather than
mass, contraception.

The clip in current use is mark VI (Figure 17.1),
and is a titanium clip lined with silicone rubber. It
consists of two jaws joined by a hinge pin. The
upper jaw is curved and the lower one has a
hooked tip. It is 14 mm long, 3.7 mm wide and
weighs just 0.36 g. It exerts pressure, occluding the
tube without lacerating it. It is applied using a
7.4 mm applicator, which is usually accompanied
by its own portal.

Advantages

The clip is simple to apply, compared with other
methods of sterilisation, and the equipment is also
easy to maintain.8 There is no risk of thermal dam-
age.9 It is also effective, and no correctly applied
clip has yet been shown to have failed.10 Reported
failure rates were 0.27% for interval sterilisation11

and 0.9 to 8.5% for postpartum sterilisation.12 Since
it causes minimal destruction of the tube, 4 mm,1 it
has excellent potential for reversal, with a reported
success rate of 80%.2
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Figure 17.1 The Filshie clip. (Reproduced with the kind permission
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This potential for reversibility represents an impor-
tant factor in patient choice, as more women
would be happy to be sterilised if the procedure is
seen as being reversible.13 The clip is long enough
to be placed on Fallopian tubes of different shapes
and sizes, including postpartum ones,14 and because
of this versatility, its use is associated with reduced
need for additional clips per tube.15

Recommendations for proper use

Figure 17.2 (below) shows the clip being applied
to the Fallopian tube.

Problems encountered in applying the clip can be
avoided by following the guidelines listed below:

• Avoid gripping handle of the applicator too
firmly during insertion of the loaded clip
through the second portal, so as to avoid clos-
ing the clip prematurely.

• Keep the curved jaw up, and open the applica-
tor slowly, so as to avoid dropping the open
clip into the abdomen.

• If a dropped clip is seen, it is better grasped by
the applicator (or grasping forceps) and kept in
a secure place, such as the anterior fornix, for
later retrieval. No attempt should be made to
pull a clip that is not properly located in the
applicator out through either the laparoscope
or the secondary puncture, as it may fall into
the abdominal cavity and become difficult to
find. As the clip is non-allergic, there is little
harm in leaving it in the peritoneal cavity. 

• Apply the clip on the isthmus, the narrowest
portion of the tube and therefore the region
most likely to be occluded effectively. This is
also important, since anastomosis is most suc-
cessful at this area, if sterilisation is to be
reversed.16

• Check the anatomy of the pelvis carefully
before applying the clip, so as to identify the
tube and avoid clipping the round ligament.
This also helps to identify the rarely encoun-
tered cases of double tubes, or uterus. 

• The clip needs to be perpendicular to the tube
and sterilisation should therefore only be car-
ried out by those well trained in laparoscopy. 

• The clip should be applied slowly, with a firm
grip, to ensure its closure.

• After applying the clip, the applicator should not
be opened and/or withdrawn rapidly, as it can
come out with the clip, leading to transection
of the tube. If this happens, a clip will need to
be applied to each end of the transected tube. 

• If there is any doubt as to the application of the
clip, a second clip should be applied adjacent to
the first.

• If any difficulty is encountered when applying
the clip, such as in the presence of peritubal
adhesions, then an alternative approach, such as
salpingectomy, should be considered.

• A visual checking that the clip has been applied
to the isthmic portion of the tube is essential at
the end of the procedure.

When to apply the clip
In practice, sterilisation is commonly carried out as
an interval procedure, 6 weeks to 3 months after
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Figure 17.2 The Filshie clip being applied to the Fallopian tube.
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delivery. It can, however, be used safely in the
postpartum period, under local anaesthesia through
a minilaparotomy incision at the level of the
umbilicus,17 or under general anaesthesia through a
suprapubic minilapratomy incision.18 Postpartum
use is generally perceived to carry a higher failure
rate, though the CREST study showed that the
risk of failure may actually be lower.19 The use of
postpartum sterilisation may have some appeal in
the developing countries, where access to health-
care facilities is often fraught with difficulties, and
it would be better to perform sterilisation while
patients remain in the hospitals or health centres
after birth. Filshie reported a failure rate of 3 in 593
cases, or 0.5%.20 The technique can also be used
after abortion.

Analgesia
In developed countries, the procedure is often per-
formed under general anaesthesia.7 It can be carried
out as a day case, with the use of short-acting
anaesthetic agents (with their associated anti-
emetic properties), to enable patients to be dis-
charged on the same day, even if the procedure is
carried out in the afternoon21 In addition, the clip
can be applied effectively under local anaesthesia in
an out-patient setting. This requires careful selec-
tion, as well as counselling, of patients, to exclude
those who would need general anaesthesia due to
underlying medical conditions or because they
would not tolerate the procedure when performed
under local anaesthesia.22 This enhances the cost-
effectiveness of sterilisation, making it more suit-
able for developing countries, and eliminates mor-
bidity and mortality risks associated with the use of
general anaesthesia.23 Post-operative pain relief can
be helped by using local anaesthetic, either as an
infiltration,24 or intraperitoneal instillation over the
clip after application.25 Although local anaesthetic
gel application to the clip has been associated with
reduced pain, it does not affect analgesic require-
ments.26

Approach
Various approaches can be used. For the double
puncture technique, a small suprapubic incision is

necessary to accommodate the 7 mm applicator, in
addition to a subumbilical incision for the laparo-
scope. For the single puncture technique, a single
subumbilical incision is necessary to introduce the
7.3 mm laparoscope.11 The clip is also the easiest to
use if sterilisation is be carried out vaginally
(through the posterior fornix) for rapid and effi-
cient sterilisation,27 though this is not a commonly
used approach.

Minilaparotomy may be more suitable for develop-
ing countries, where it is often difficult to maintain
sophisticated laparoscopic equipment.

Complications
In addition to failure, which is usually due to mis-
application of the clip,10 there have been a few
reports of rather unusual complications associated
with the use of the clip for sterilisation. These
complications include persistent post-operative
pain,28 recurrent pelvic abscess associated with a
detached clip,29 delayed transurethral expulsion of
the clip,30 torsion of the clip presenting as acute
abdomen,31 torsion of the fallopian tube32 and pro-
lapse of the clip following vaginal hysterectomy.33

Failure can be followed by resterilisation, when it
is advisable to obtain a specimen for histopatholog-
ical examination and alert the histopathologist to
check the patency of the tube, for medicolegal rea-
sons.10 There was also one case of appendicitis with
a clip found in the appendix.34 Interestingly, the
clip was not one of the methods of female sterilisa-
tion followed by pelvic inflammatory disease in a
recent review.35

New developments

New models are being developed to reduce the
glare effect of the applicator. A twinclip loading
applicator (Figure 17.3) will be available as well,
allowing the application of two clips without hav-
ing to reload the applicator. A larger clip is being
assessed for postpartum applications.

The clip is also being assessed as a surgical clip for
endoscopic surgery. Potential uses include:
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• Laparoscopic salpingectomy, as in ectopic
pregnancy, where a clip can be applied on
either side of the tube, or across the tube and
mesovarium.

• Laparoscopic oophorectomy, when the uterus
is to be retained, where the ovarian as well as
the infundibulopelvic ligaments can be dis-
sected, skeletonised, clipped and divided.

• Laparosocpic hysterectomy, where the uterine
arteries can be dissected, skeletonised, clipped
and divided.

• Laparoscopic oophorectomy can be carried out
after hysterectomy, where the infundibu-
lopelvic ligament is dissected, skeletonised,
clipped and divided.

• Colposuspension procedures can be assisted by
anchoring the sutures above the rectus sheath,
using the clip.

• The clip can also be applied to the cystic artery
and the cystic duct during laparoscopic chole-
cystectomy, as well as the appendix, during
laparoscopic appendectomy.

These potential uses promise lower cost (compared
with stapling devices), quick and easy operations
(compared with tying as well as the application of
loops), no risk of burns or need for small secondary
incisions, for application portals, with better cos-
metic results and less need to take muscle sutures to
avoid incisional hernia. If the use of the Filshie clip
in these applications proves to be even remotely as
popular as in sterilisation, then the future will see a
new and effective surgical tool in endoscopic
surgery. This will depend on designing the proper
model, carefully researching its use and identifying
the best techniques for its application.

Conclusion

The Filshie clip has proved to be a popular device
for female sterilisation. Its appeal lies in its simplic-
ity, effectiveness and high potential for reversal, as
well as its ability to be applied in a variety of cir-
cumstances and settings. Its use in a wide range of
endoscopic procedures is currently the subject of
intensive research, and it is hoped that it will prove
to be a valuable tool in the treatment of several
conditions.
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Introduction

Electrosurgery is the generation and delivery of an
alternating current between an active and a return
electrode in order to raise the tissue temperature
for the purposes of desiccation and cutting. The tis-
sue effect achieved is dependent on a number of
factors, which include peak voltage, the frequency
of the alternating current, modulation, type of tis-
sue, shape of the electrode and the time energy is
applied for. In operative hysteroscopy, the energy
source and the distension medium used are closely
linked. The use of a cheaper and more versatile
electrosurgery generator instead of laser energy has
been offset by the risk of serious complications
resulting from the use of non-ionic distension
media. VersapointTM bipolar technology has com-
bined electrosurgery with a safer distension
medium, saline.

Principles of electrosurgery

Electrosurgery is the most commonly used energy
source for both open and endoscopic surgery, yet
the underlying basic principles are often poorly
understood. Without knowledge of the biophysics
of electrical energy, the surgeon is unable to utilise
the appropriate waveform and settings to achieve
the best effect.

The effect of an electrical current passing
through tissue is to generate heat and raise the
temperature of the tissue. This tissue effect is
directly related to the rise in temperature irre-
spective of the energy form used. At a tempera-
ture between 80–100°C, tissue desiccation is
achieved (coagulation). At above 100°C, steam is
generated, and >200°C, the tissue cells are com-
pletely vaporized (cutting).

Electricity is the flow of electrons through a con-
ducting body. The amount of electrons
flowing–current, (I, amperes) depends on the volt-
age (V, volts) and the resistance of the conducting
body (R, ohms), as dictated by Ohm’s Law:

V = I � R

Using water flowing from a pipe as an analogy, the
flow (current) is dependent on the pressure
(Voltage) and the diameter of the pipe (resistance).
When an alternating current is used, the resistance
to flow of current is termed impedance. Wattage,
or power delivered, is dependent on voltage and
current

W = V � I

Wattage is usually expressed on electrosurgical
generator panel meters. Any combination of
voltage and current may result in one power set-
ting, i.e. 40 W could be 40 V � 1 A or 4000 V
� 0.01 A. The clinical significance of wattage is
that it gives no indication of the voltage used,
and in laparoscopy, this may be up to thousands
of volts.

Power density is of particular importance as the size
and shape of the active electrode compared to the
return electrode determines the tissue effect. The
larger the active electrode surface area, the lower
the power density, and vice versa. When the
power density is constant, time becomes the major
factor determining the degree of tissue destruction
and thermal spread. 

As mentioned previously, the temperature
reached by the target tissue will determine the
resulting tissue effect. The commonly used
modes of cutting, coagulation and blend cur-
rents are achieved by modulating the waveform
and voltage of the current used. Cutting or
non-modulated current results in very high tis-
sue temperature with tissue vaporization. The
peak voltage is usually low. In desiccation
mode, bursts of current are separated by inter-
vals where no current flows, allowing the heat
to dissipate into the tissue to achieve haemosta-
sis. A blended current is a mixture of modu-
lated and non-modulated current, allowing a
greater degree of heat dissipation during cutting
(Figure 18.1).
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Monopolar surgery

Current flow in monopolar surgery is from an
active electrode, through tissue and returned to the
generator via a large surface area plate. The high
power density at the active electrode creates the
desired tissue effect while the very low power den-
sity at the return electrode ensures the safe return
of current. The plate does not ‘earth’ the patient
but simply provides a low resistance return to com-
plete the electrical circuit. 

Bipolar surgery 

With the use of two electrodes placed close to each
other, current is passed though the tissue placed in
between the two electrodes. Bipolar electrosurgery
is commonly used in endoscopy in the form of
bipolar coagulating forceps, with a modulated cur-
rent used to achieve tissue desiccation. The passage
of a non-modulated (cutting) current is ineffective.
This is a safer form of electrosurgery as the patient’s
body is not part of the electrical circuit. Thermal
spread is less likely to occur, as the area of tissue
contact is limited when compared to the desicca-
tion mode in monopolar electrosurgery.

Distension media

The use of distension media in hysteroscopic
surgery is a continuing source of iatrogenic com-
plications1 and fatalities have resulted from exces-
sive absorption of hypotonic distension media.2

Laser energy is versatile and can travel in any
medium that does not absorb or impair the passage
of the light energy, therefore physiological media
e.g. 0.9% saline or Ringer’s lactate are ideal.
Unfortunately, laser energy is expensive to gener-
ate and deliver into the uterine cavity, and requires
extensive training for its safe use.

The cheaper alternative of electrosurgery made
operative hysteroscopy more accessible to many
gynaecologists. However, as conventional electro-
surgery requires a non-ionic distension media, this
was at the potential expense of more iatrogenic
complications. Hyponatraemia, hyperammon-
aemia, pulmonary and cerebral oedema, and car-
diac arrhythmias have all been reported from the
use of glycine, sorbitol and mannitol.

The use of physiological media, such as 0.9% saline,
aim to reduce the potential complications of fluid
overload, and prevent any osmotic complications, as
excretion by the kidneys is all that is necessary for
their elimination. However, the unpredictable rate
of fluid loss still dictates that fluid balance should be
carefully monitored. Very rapid absorption into the
body can potentially embarrass the cardiovascular
system causing pulmonary oedema. Diuretics may
be necessary if over 2 L of fluid are lost and it is pru-
dent to terminate surgery if 2.5–3 L are lost.
Although these guidelines are not evidence based,
there is no doubt that excessive absorption of nor-
mal saline can be fatal.3

VersapointTM technology

VersapointTM electrodes utilise a revolutionary
design where the active and the return electrodes
are ‘staggered’ or placed in-line, with a ceramic
insulator or spacer in between (Figure 18.2). Both
a non-modulated and a modulated current can be
employed, giving the bipolar electrodes the versa-
tility to cut and desiccate, as in monopolar surgery.
Therefore, one can say that VersapointTM behaves
like a high-power density monopolar electrode
with the safety of a bipolar coagulating forceps.
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Figure 18.1 Non-modulated (cutting), blended and modulated
(coagulation) current waveforms for conventional electrosurgery.
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On activation of VersapointTM, small steam bubbles
form at the active electrode as the tip approaches
boiling point. The vapour pocket around the tip
creates a high resistance to the flow of current. The
generator increases the voltage to compensate and
arcing occurs within the pocket. As tissue comes
into contact with the vapour pocket, the tissue
forms part of the return circuit. Tissue adjacent to
the vapour pocket has increased resistance due the
thermal effect of the hot saline. The current flows
out of the saline and back to the return electrode,
choosing the path of least resistance (Figure 18.3).
Hence, there is minimal lateral thermal spread and
charring.

During desiccation mode, a vapour pocket does
not form and tissue forms part of the return circuit.
In contrast to conventional electrosurgery genera-
tors, the voltage used during coagulation is less
than that used during cutting.

VersapointTM generator

The VersapointTM generator (Figure 18.4) is a ded-
icated electrosurgical system specifically designed
for use with VersapointTM electrodes. The elec-
trodes will not connect to or function correctly
with other generators.

The generator operates in a similar way to tradi-
tional ones commonly used in operating theatres. A
footswitch operates ‘cutting’ and ‘coagulation’
modes. A reusable connector cable attaches the
electrodes to the generator. Once a specific elec-
trode is recognized, the VersapointTM system auto-
matically provides the surgeon with appropriate
power levels for a particular electrode. The opera-
tor may alter the values, but generally it is not nec-
essary to do so.

The voltage settings with VersapointTM electrodes
are generally less then those used in laparoscopic
surgery. The generator has three pre-set non-mod-
ulated current settings, VC1, VC2 and VC3, two
blend current settings BL1 and BL2 and one mod-
ulated current setting DES. On connecting an elec-
trode to the generator, the default setting is VC1,
which gives maximal tissue effect. With VC2 and
VC3, the vapour pocket is smaller, resulting in a
lesser tissue effect.
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Figure 18.2 Bipolar electrode design.

Figure 18.3 Current return path during tissue vaporization. Figure 18.4 The VersapointTM electrosurgical generator.
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The voltages used are:4

VaporCut1, VC1 340V rms
VaporCut2, VC2 307V rms
VaporCut3, VC3 254V rms
Blend1, BL1 340V rms
Blend2, BL2 307V rms
Desiccate, DES 120V rms

The generator has several inbuilt safety features.
During start-up, an internal check system notifies
the correct functioning of the generator and the
cable. The unit recognizes individual electrodes,
and the power levels are limited to within a given
range. The operator cannot raise power levels
beyond the safety limits, and should an electrical
leak to earth occur, the generator will automati-
cally reset to zero power output.

VersapointTM electrodes

There are currently five available bipolar elec-
trodes. A set of three 1.6 mm diameter electrodes
with different tip configurations can be used with
any hysteroscope that has a 5–7 F (1.6–2.0 mm)
operating channel. The 0° electrode and the bipo-
lar loop can only be used with a Gynecare resecto-
scope.

Spring, twizzle and ball electrodes

These three electrodes (Figure 18.5) are 1.6 mm in
diameter and 35 cm long. They are colour coded
for easy recognition. The tips are made of a

Rhodium/Palladium alloy and each configuration
is most suited for a particular task.

The spring electrode is 1.2 mm in diameter and
1.6 mm long. Its active electrode has a large surface
area, which makes it suitable for tissue vaporization
and debulking. Leiomyoma vaporization is best
carried out with this electrode. The default power
output settings are VC1 130 and DES 24.

The twizzle electrode is 0.6 mm in diameter and
3.0 mm long and is ideally suited for delivering
‘laser-like’ energy to cut tissue. Endometrial polyps
or Type 0 leiomyomas are easily resected using this
electrode with minimal adjacent tissue destruction.
The default power output settings are VC1 100
and DES 50.

The ball electrode has a spherical tip of 1 mm
diameter. This allows precise tissue vaporization
and desiccation. The ball is most suited for resect-
ing uterine septae or intra-uterine synechiae. The
default power output settings are VC1 50 and DES
24.

The VersapointTM bipolar resectoscopic
system

To complete the bipolar operative hysteroscopy
system (Figure 18.6a and b) two more electrodes
have been developed to effectively treat larger
intra-cavity pathology and resect or ablate the
endometrium. The 0° electrode and the bipolar
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Figures  18.5 The spring, twizzle and ball Electrodes (left, middle and right espectively).
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loop use a dedicated continuous flow resectoscope
with a wide angle 30° hysteroscope. The outer
sheath diameter of the Resectoscope is 27 F
(9.0 mm).

The 0° degree electrode is 8 mm wide and ablates
tissue without any residual chips. The bipolar loop
operates in a similar way to a monopolar electrode
and has the same characteristics. As tissue contact is
not necessary for activation, the electrodes do not
‘stick’ in tissue whilst cutting. There is minimal
thermal damage to the resected strips, providing
excellent material for histological examination.
The default power settings for both electrodes are
VC1 170 and DES 80.

Clinical experience

The VersapointTM bipolar electrosurgical system is a
new technology and there are few reported cases in
the medical literature. To date, 49 cases treated
with VersapointTM have been reported in the
United States3,5,6 and 125 patients treated in
Europe.7 The majority of patients have had
endometrial polyps or leiomyomas resected or
ablated, whilst a smaller number of patients have
had intra-uterine septae or synechiae removed.
Endometrial ablation using the VersapointTM 5F
electrode has also been reported.8

The Outpatient Hysteroscopy Clinic at Whipps
Cross Hospital was established in 1989 and its role
expanded to a twice-weekly evening session for the
investigation and treatment of abnormal uterine
bleeding. Since the introduction of the
VersapointTM system, 125 patients with benign focal
intra-uterine pathology have been treated.

The inclusion criteria for treatment were benign
intra-uterine pathology not larger than 4 cm diam-
eter. The exclusion criteria were bleeding at the
time of hysteroscopy, a painful diagnostic hys-
teroscopy or suspected malignancy. A successful
treatment was defined as one where the pathology
was removed completely within a 20 min operating
time. Treatment failed if the pathology was not
completely removed for any reason or the treat-
ment time was over 20 min.

Local anaesthesia was used in 27 patients (21.6%).
This consisted of a local cervical block using about
10 ml of 1% lignocaine. The indications for the
administration of local anaesthetic were patients’
request or the need for cervical dilatation. The lat-
ter was necessary in 12 patients (9.6%).

At hysteroscopy, 86 patients were found to have
endometrial polyps. Ten of these women had mul-
tiple polyps, two patients had four polyps, and four
patients had three polyps. In total, 104 polyps were
diagnosed, 84 of these were completely resected in
one sitting. The procedure failed in five patients
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Figure 18.6a The 0° Electrode.

Figure 18.6b The bipolar loop.
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(6%). Subsequent admission as a day-case under
general anaesthesia was necessary in all five failures.

Leiomyomata were treated in 39 patients. 21
patients had type 0 myomas, 10 had type I fibroids
while eight had type II fibroids. The procedure was
successful in 18 (85%) of the patients with type 0
fibroids, seven (70%) in type I fibroids and 4 (50%)
in type II fibroids. Seven patients needed a second
hysteroscopy after the administration of 1–2 doses
of a GnRH analogue (goserelin 3.6 mg subcuta-
neously), while three were rescheduled for resec-
tion of the fibroid under general anaesthesia.

The overall success rate of the procedures was 88%.
The failure rate was 12% (15 patients). Of these,
seven had their surgery successfully completed in a
second session. Eight patients (6.4%) needed
admission for a day-case procedure under general
anaesthesia.

There were no major complications. Most patients
complained of lower abdominal cramping during
the procedure, but this improved immediately as
the surgery ended. Post-operative discomfort
responded to simple analgesia and 124 patients
were comfortable going home within 1 hour after
the procedure. One patient required admission for
pain control after partial resection of a type 0
fibroid: she was discharged home after an overnight
stay. Two patients complained of heavy bleeding in
the first 2 days following the procedure, which
responded to oral tranexamic acid. 

The VersapointTM system is very easy to set-up and
use in an outpatient setting9 and it is immediately
available for use if saline is used as distension
medium for diagnostic hysteroscopy. The conver-
sion from a diagnostic to an operative procedure
does not require removal of the hysteroscope from
the uterine cavity. The generation of bubbles is the
norm during electrode activation, and periodic
flushing out of the accumulated bubbles is neces-
sary to prevent obstruction of vision and keep the
electrode completely immersed in saline. The
duration of activation should be kept to a mini-
mum to prevent overheating. 

Conclusion

The VersapointTM bipolar electrosurgical system is a
new and exciting development for hysteroscopic
surgery. It offers a complete range of instruments,
which will be suitable for most intra-cavitary oper-
ations. The 5F electrodes are best suited for outpa-
tient treatment without anaesthesia and in uteri
where cervical dilatation is best avoided. Where
the pathology is sufficiently large, the 0° electrode
and the bipolar loop provide a fast and effective
treatment using a safer distension medium, saline.
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