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Preface

The preface to the sixth edition of Shaw’s Textbook of Operative Gynaecology opened by raising questions about the long-term viabil-
ity of operative surgery books in a world where advances in information technology were dramatically changing the way in which
information is disseminated, with profound effects on methods of learning and teaching. Despite the continuing pace of progress
in the development and application of digital technology, the demand still remains for a state-of-the-art book, which can live on a
bookshelf or in the operating theatre. It is therefore, no surprise, that the publishers have sought a new edition, when the book is
fast approaching the age of expected retirement, it being almost 60 years since the first edition* was published.

The globalisation of publishing had seen the rights of the work transferred to B. I. Churchill Livingstone in New Delhi in 1993.
That company has now been absorbed into the very large international publishing company, Elsevier. It is entirely appropriate for
the publication of this book to continue to be in Delhi, as the technology and skills of publication and printing have risen to such
high standards in India. Demography, economics and historical medical associations make it sensible to produce a hard copy book
close to where the market is greatest. Nevertheless, it is predicted that the book will continue to be in demand by postgraduate
trainees and consultants in the UK, Europe, Africa and the Middle Eastern countries, as well as Australia and New Zealand and
many other parts of the world. We are fortunate that Elsevier’s worldwide organisation means that the book can be distributed liter-
ally all over the world.

The last edition’s Preface also acknowledged the increasing sub-specialisation within medicine generally, and notably in gynae-
cological surgery. The benefits to the patient of being cared for by sub-specialists and their teams have become increasingly appar-
ent, and most sizeable departments throughout the world have now embraced this principle. The sub-specialties of Gynaecological
Oncology, Fertility and Reproductive Medicine, Gynaecological Urology and Pelvic Floor are now well developed, whilst minimal
access surgery, endometriosis and fibroid treatment, fistula surgery and many other specialist areas of gynaecology are becoming
recognised as disciplines where patient care improves if there is a concentration of the workload to a smaller number of individual
surgeons. This has led to a major change in the authorship structure of the book. We have commissioned a large number of experts
in the sub-specialties to review and rewrite much of the material. In previous editions, the majority of the contributors were
members of the staff of St. Bartholomew’s Hospital, but writers have now been recruited from many other centres of excellence. We
welcome them warmly and thank them for their contribution of time, skill and energy.

Inevitably this has led to some loss of consistency in style, but the Editors feel that any disadvantage of this is far outweighed by
the intense experience that the sub-specialist authors bring to their subjects. No longer can a surgeon simply quote their preferences
for a particular technique based on individual experience, but must write from a position of knowledge of objective evidence-based
outcome measures. All authors have been encouraged to give attention to the prevention and management of complications within
their specialist area. These new chapters are complemented by many new colour digital photographs, which with modern technology
can be inserted at any chosen point in the text.

There are also major changes in the editorship of this seventh edition. Professor Christopher N. Hudson who has been an Editor
of the last three editions becomes Consulting Editor. His contribution to this book has been considerable. He trained under, and
worked with, Mr. John Howkins (qv below) and was appointed Co-editor in 1977. His long association and working experience with
departments in Africa and other tropical countries have brought special expertise to the surgical management of fistulae and obstet-
ric trauma. As one of the first gynaecological cancer specialists, he has also brought particular expertise to this area. We are grateful
for his continuing guidance and for retaining authorship of the chapter on Surgical Anatomy.

The senior Editor (MES) trained at a time when gynaecological trainees at the end of their apprenticeship were expected to be
able to carry out the whole panoply of gynaecological operations, including surgery for cancer, pelvic floor repairs, infertility, as well
as benign hysterectomy, myomectomy and endometriosis, and the new procedures of diagnostic laparoscopy and laparoscopic ster-
ilisation. In addition, holding the Fellowship of one or more of the surgical colleges, and/or the acquisition of a postgraduate MD
or PhD by thesis, were almost mandatory before becoming a Consultant. Although consultants were expected to be generalists by
and large, many took on a “special interest” according to the needs of their department. In this writer’s first Consultant post, the
inheritance of an established tertiary practice for adolescent and paediatric gynaecology on joining the staff of St. Bartholomew’s
Hospital called for some rapid learning, and subsequent needs of the Department led to the unlikely combination of heading up the
pregnancy termination service and Assisted Conception Unit simultaneously.

Not surprisingly, the need for sub-specialist appointments was soon recognised and St. Bartholomew’s Hospital was fortunate in
being able to appoint a sub-specialist in gynaecological oncology who had undergone a full sub-specialist training programme in
the USA in the shape of Mr. (now Professor) John Shepherd. His appointment to co-editorship is therefore most welcome, and his
revision and updating of the gynaecological cancer chapters has been particularly valued.

A matter for discussion between the publishers and editors in future editions will be the extent to which the book should become
an online publication, perhaps with associated digital recordings of operative procedures.
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We hope the book will continue to be a training manual for generalist trainees and serve as a learning aid during their operative
training experience, as well providing in-depth knowledge of some operations that they may never expect to perform unless they
proceed to sub-specialist training. For those who do, knowledge and know-how of the more specialised operations described will
be invaluable. In addition, those generalists who may take a special interest in aspects of benign gynaecology will find detailed
descriptions of laparoscopic surgery helpful.
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The editors also acknowledge the help of their personal secretaries, and wives and families whose computer skills have supple-
mented their basic skills. The authors and editors also acknowledge that many hours of “family time” have been sacrificed to make
completion of this task possible. We are especially grateful to Mr. Tom Setchell who has been co-opted as Sub-Editor. Finally, we are
grateful to the whole team of our publishers, Elsevier, Delhi for their tolerant patience, help and encouragement to see this project
to conclusion.
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*Historical Note

Wilfred Shaw MD FRCS FRCOG, the first author and Editor of this textbook was born in 1897. He was educated at Cambridge
University and St. Bartholomew’s Hospital, where his academic brilliance was recognised by the award of many prizes. His medical
training was interrupted by the First World War where he served in a destroyer as ‘Surgeon Probationer’, delaying his qualification
as a doctor until 1921. His MD thesis from Cambridge on the oestrogen-producing cells of the ovary resulted in the Prize for the
best thesis, and he went on to gain many other prestigious awards. Unusually for the times, he undertook postgraduate training in
Vienna, Berlin, Gratz and Dublin. He was a foundation member of the Royal College of Obstetricians and Gynaecologists, and was
appointed to the staff of St. Bartholomew’s Hospital in 1930. He was a brilliant and innovative surgeon, devising many new opera-
tions as well as writing papers on ovarian physiology and histology. His hobbies included Astrophysics, English history and poetry,
and horticulture, becoming an expert in fruit tree grafting. He developed a serious illness in 1951, which he knew would be fatal.
In forced retirement, he proceeded to write his Textbook of Operative Gynaecology, which was published shortly after his death in
1953 at the age of 55.

Of great significance is the death of former Editor, Mr. John Howkins in 2003. Born in 1907, he qualified from the Middlesex
Hospital in 1932. His training was interrupted by the Second World War where he served in the Royal Air Force. After the war, he
was appointed Consultant Gynaecologist to St. Bartholomew’s Hospital, joining Mr. Wilfred Shaw. On retirement in 1970, he
became a sheep farmer in Wales, a second career that he enjoyed for 30 years. His contribution and interest in this book had
continued for almost 50 years, and this long experience will be greatly missed. Some blocks of his text remain intact as their clarity
and eloquence cannot be surpassed. We have also retained a substantial number of the illustrations from previous editions because
of the clarity of many of these beautifully executed drawings that provide examples of the historical development of medical art and
surgical teaching.
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Women’s Health Needs
In a Globally Changing Society

Introduction

The scope and role, as well as the techniques, of gynaecological
surgery have changed radically since the previous edition of
this book in 2001, and much of it beyond recognition since the
first edition in 1954. More importantly, the increased educa-
tional opportunities for women all over the world have
widened their options to become included in all aspects of
professional and working life, in addition to, or in place of,
their more traditional roles as wives, mothers, child raisers and
home providers.

Women’s healthcare formerly consisted largely of pregnancy
and labour care, and treatment for major health and life-
threatening gynaecological disorders. It now extends to all
stages of life from pre-conception to old age. No longer is
gynaecology predominantly a surgical speciality; it involves
many disciplines including doctors from allied specialities,
nurses, midwives and physiotherapists, all contributing their
important, differing skills to provide complete healthcare for
women at different stages of their lives. Prevention and
screening, counselling, diagnostic tests, medical treatments and
minimally invasive surgical and radiological procedures are all
crucial components, in addition to both new and established
gynaecological surgical procedures. Priorities and the patterns
of care required in different parts of the world vary widely.
Cultural and religious differences may greatly influence the
kind of healthcare that is appropriate in some communities and
not in others.

Along with their midwifery colleagues and general
practitioners, obstetricians have a major part to play in women’s
healthcare from pre-conception through early embryonic and
fetal life, up to and beyond the birth of a baby. Gynaecologists’
services may be required in childhood and adolescence, through
to the reproductive years, where there may be considerable
health needs in relation to contraception, infertility and early
pregnancy failure. Young and middle-aged women may develop
menstrual problems and disorders, as well as cancers and pelvic
floor problems. Many of these gynaecological problems are
particularly prevalent in the peri-menopausal years, and many
women will need care and advice in a normal physiological
menopause. The post-menopausal years see a different spectrum
of disorders requiring specialist gynaecological care. Some of
these problems may occur into advanced old age, completing
the lifespan provision of care that is required.

Marcus E. Setchell

Healthcare Requirements and

the Life Cycle

PRE-CONCEPTION AND PRE-NATAL

It is a sad fact that in many parts of the world the female
embryo/fetus is at greater risk in utero than the male, as a result
of pregnancy termination on grounds of gender. Whilst this is
illegal in many countries, in others there is a brisk trade in early
detection of gender by ultrasound or chromosomal testing,
followed by termination if early pregnancy diagnosis has
revealed that an unfavoured gender is present.

Advances in in vitro fertilisation (IVF) and pre-implantation
genetic diagnosis now allow gender determination at a four-cell
embryo stage; the desired gender embryo can be selected and
implanted, and the remaining ones disposed of. Whilst this may
be repugnant to some, in those societies where a woman will be
pressurised into very high parity in order to achieve the desired
sex, there may be a place for this to protect the health of the
woman and prevent a potentially very large family, which the
parents neither want nor can afford.

Fetal medicine specialists may diagnose clinical conditions
in utero, with particular implications for women, such as
Turner’s syndrome (45 XO) and triple X condition (47 XXX)
chromosomal disorders, as well as structural abnormalities.
Some developmental and anatomical abnormalities diagnosed
in utero will require specialised interventional procedures prior
to birth, or consideration of the need for pregnancy termination.

INFANCY AND CHILDHOOD

Apart from the obvious responsibilities of the obstetrician at
instrumental deliveries and Caesarean section, and to deal with
emergency complications at delivery and in the early neonatal
period, not uncommonly an additional gynaecological surgeon
is required to assist in the control of serious post-partum
haemorrhage, and/or uterine rupture and other genital tract
trauma. Exceptionally, a paediatric gynaecologist may be
needed in the early neonatal period in cases of indeterminate
gender or other lower genital tract anomalies. In childhood, the
gynaecologist may be required to deal with minor vaginal
infections, and help with the diagnosis and removal of foreign
bodies placed in the vagina. Sadly, there has been an increasing
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need for gynaecologists with paediatric experience to examine
and counsel girls who may have been victims of sexual abuse.
Less often, they may need to deal with the physical trauma that
has been inflicted, as well as the psychological aftermath.

PUBERTY AND ADOLESCENCE

Puberty occurs earlier in girls than in boys. Geographical vari-
ations in the age of onset may be more related to environmental
conditions and diet than ethnic characteristics. The puberty
growth spurt occurs at a younger age in females than in males,
and growth continues throughout adolescence to womanhood.
Age of onset of menstruation is quite variable, but anywhere
between the ages of 10 and 16 years is normal. In the absence of
other clinical symptoms or signs, it is not usually appropriate to
investigate primary amenorrhoea before the age of 16, unless
there is absent development of secondary sexual characteristics.
Precocious menarche does require investigation by a paediatric
endocrinologist and/or gynaecologist, and any vaginal bleeding
in infancy must be taken seriously to determine whether there
has been any local trauma or possibly one of the rare varieties
of genital malignancy. Throughout the world there are wide
variations in what is considered to be the appropriate age for a
young woman to commence intercourse, and differences exist
in the legal age for marriage.

In many western countries, there has been a notable decrease
in the age of first intercourse, and with it an increase in the
incidence of both teenage pregnancy and sexually transmitted
diseases in teenagers. Consequently, much attention has been
given to sex education in adolescence and childhood, requiring
judicious and sensitive advice on contraception and the
prevention of transmission of sexually transmitted diseases.
More recently, the advent of human papilloma virus (HPV)
vaccines has opened up a whole new vaccination programme
for young girls to reduce the incidence of HPV infection and
the potential risk of development of pre-malignant and
malignant change in the vulnerable transformation zone of
the cervix.

The high incidence of termination of pregnancy in teenage
girls remains a cause for concern. Conversely the availability of
termination provides a preferable alternative for some to the
educational and social problems that so often ensue when very
young girls become mothers.

Dysmenorrhoea and menorrhagia occurring in adolescence
are other problems requiring expert care from either general
practitioner or gynaecologist. Weight-related amenorrhoea
appears to be an increasing problem, requiring multi-
disciplinary care over a long period. Obesity in the young is
recognised to have many adverse health effects, and may be a
factor in the frequent occurrence of polycystic ovary syndrome.

In some communities, ritual mutilation of the female
genitalia (female circumcision) is still practised and this is now
a matter of serious worldwide concern. In many countries,
performance of these procedures is illegal, whilst in others the
strength of ancient custom rules, and the practice continues
whether or not it is legal. The procedure varies from minimal

labial trimming to full Pharaonic circumcision and infibulation.
It is widely agreed that it is unethical for a medical practitioner
to be involved in such a procedure, even though its performance
under clinical conditions and anaesthesia can be considered
‘more humane’ Rather more controversial is the ethical position
of a gynaecologist asked to recreate a woman’s anatomy to its
circumcised state after childbirth or a gynaecological procedure.
Fortunately, education and the spread of women’s groups that
oppose the practice and support women in refusing to comply
are slowly reducing this inhumane assault.

ADULTHOOD

The twentieth century saw women in the western world fight
and win many battles for equality, education and democratic
rights, such that we now take for granted that women’s oppor-
tunities, expectations and achievements are equal to or exceed
those of men. However, many modern women find themselves
caught in the dilemma between the drive and desire to procre-
ate within a relatively short biological time frame, and the
expectation of themselves and from others to maintain their
position in the workplace and society. Although in some coun-
tries, women’s place in society has advanced very little over
centuries, in others there is a rapid catch up.

A growing number of women quite reasonably choose to
delay pregnancy until well into the third decade, with
considerable consequences. Apart from needing prolonged
contraception, fertility will be gradually declining, and there is
the opportunity for gynaecological problems (such as
endometriosis and fibroids) to develop. Pregnancy risk factors
(such as miscarriage, chromosomal defects and pre-eclampsia)
increase, and general health risks (such as obesity, hypertension,
smoking, etc.) have longer to develop.

Gynaecologists and healthcare planners must take into
account the effect this has on healthcare needs of women and
adapt services accordingly.

Fortunately, many developments in Gynaecology that have
taken place in recent years, such as diagnostic tools that provide
more accurate and earlier diagnosis, minimally invasive
treatments, greater understanding of infertility, and assisted
conception help to counteract some of the potential problems
created by modern life.

Changing Attitudes to Gynaecological Surgery

Gynaecologists must expect and welcome that adult women
attending a Gynaecology clinic today are more aware of their
aspirations and expectations in relation to treatment and
outcome, and expect to be fully informed about choices availa-
ble to them. Conditions for which they attend may include
quality of life disorders such as menorrhagia and dysmenor-
rhoea, or pre-menstrual symptoms. At the other end of the
spectrum, some of them will have malignant or pre-malignant
conditions. Whatever the nature of their gynaecological
problem, in this age group, they are likely to be concerned
about any likely consequences on their reproductive potential.
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Women have always regarded femininity as a visual image.
Thus, the impact of disfiguring procedures or events has always
been severe; extreme in the case of the face or breasts, but, to a
lesser extent has also involved the vulva. Now, however, to a
much greater extent, women focus upon the integrity of their
internal organs. In some cultures, continued menstruation is an
important outward sign of femininity so that even abnormal
menstruation may be preferred to hysterectomy. In others,
menstruation holds no such social significance and its cessation
may actually be welcomed. To some, the ‘womb’ may become
the object of blame for a perception that life is less than perfect,
or even a result of a psychosexual aberration. The sympathetic
gynaecologist needs to be alert to the full potential range of
attitudes which can colour an individual’s approach to serious,
trivial or even imagined problems of the upper genital tract.

A very significant attitudinal change has been towards the
gonads. Males have always been fiercely protective of their
gonads as a visible part of the image of masculinity. In women,
however, gonadal ablation has in the past been treated in a very
cavalier fashion. Even the terms ‘uterine appendages’ or ‘adnexa’
tend to trivialise structures which may be removed during the
operation of hysterectomy at the whim of the surgeon,
particularly if it is known that future reproduction is not
desired. Many women now are as protective of their internal
gonads as are males of theirs.

The preservation of all aspects of femininity, which is sexual
function, menstruation, fertility and hormonal function, are of
fundamental importance whether medical or surgical
gynaecological care is being given. The issue becomes more
complex in the presence of benign ovarian pathology, such as
ovarian endometriosis, which may not have been suspected
prior to surgery. The clinical circumstances surrounding advice
for ovarian removal or conservation are discussed in Chapter
10. Whereas unilateral or partial oophorectomy may be a
reasonable ad hoc response to an unexpected finding of ovarian
pathology; it must be apparent that total removal of all
functional ovarian tissue cannot, under any circumstances, be
regarded as a mere encore to some other pelvic procedure. It is
a serious step which should be the subject of explanation,
discussion and documented consent.

Many women will have just as strong feelings about the
integrity of the uterus, even if they have no further desire for
pregnancy. Hysterectomy is rightly perceived as the last resort,
when more conservative treatments have been tried and failed.
If there is any possibility that a planned conservative operation
(e.g. myomectomy or widespread endometriosis) could
necessitate hysterectomy, prior explanation and consent are
essential. Giving information about a remote risk of damage to
the uterus in such operations as pregnancy termination or
uterine ablation should be given in a different and less alarming
form.

By the same token, a woman’s perception of her external
genitalia and the role of the clitoris should be acknowledged;
clitoral sparing procedures may sometimes be included in
partial vulval resections for conditions short of invasive
malignancy.

Infertility and Assisted Conception

If pregnancy has been delayed, whether because of career, late
partnership or economic reasons, once a couple want to start a
family, it becomes a matter of urgency. The old management of
waiting for two years before initiating investigation is inappro-
priate in a woman in her late thirties.

Developments in assisted conception have rendered tubal
surgery almost obsolete. Whilst these advances benefit many,
they come with considerable cost. Governments and those
commissioning healthcare have to make difficult decisions in
deciding priorities for healthcare spending, and inevitably such
decisions vary in different parts of the world. Pressure groups
perceive access to expensive infertility treatments as a right, and
when there are regional differences in provision and free access
within the same country, this is seen as an unacceptable
inequity.

As the techniques of assisted reproduction have widened
beyond the bounds of basic treatment for the infertile, difficult
ethical issues have arisen which need to be thoroughly explored.
The use of ovum donation in post-menopausal women well
into their fifties and above is just one of the controversial
aspects which arouse heated debate. Cryopreservation of
oocytes (egg freezing) which was originally seen as a treatment
to help a small group of young women whose ovarian function
was going to be destroyed by cancer treatment is now seen as
something that many young women will consider in their
twenties and early thirties, if they have yet to find their ideal
partner. It is necessary to have a legal framework, within which
there is sufficient flexibility to allow reasonable future
developments and yet ensure that morally and ethically
unacceptable procedures are prevented.

Parity

Changing social custom in relation to partnerships and marriage
as well as career aspirations of women have led to delay in elec-
tive childbearing, which tends to be clustered in the late twen-
ties and early thirties over a relatively short time span. This
means that there is a ‘time window’ during which gynaecologi-
cal pathology may arise before ambitions of childbearing have
been realised. The problems of teenage and unwanted preg-
nancy, however, remain and are reflected in an increased
demand for pregnancy termination (see Chapter 9) including
the more difficult terminations in the mid trimester.

Most European countries have seen a striking reduction in
family size, and many are no longer maintaining their population
numbers. There are a number of contributory factors, including
later age of first pregnancy, increased use of contraception and
sterilisation, and an increase in the incidence of sub-fertility. In
today’s over-populated world, good provision of contraception
globally is of profound importance to prevent poverty and
improve the health of women and children.

In many westernised communities, grand multiparity is rare.
Grand multiparity brings with it its own risks in pregnancy, as
well as a tendency to certain gynaecological conditions. The
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urogenital hiatus is divaricated with concomitant pelvic floor
relaxation, which often leads to uterine descent, which in turn
may progress to vaginal extroversion with uterine procidentia
(see Chapter 14). Moreover, peri-menopausal menorrhagia is
common in women of higher parity due to myohyperplasia of
the uterine muscle (at one time referred to as chronic
sub-involution). The combined effect of multiple childbearing
and excessive menstruation makes anaemia highly prevalent in
this group. In many communities, grand multiparity is a
reflection of poor socio-economic status with a high infant
mortality and a perceived need to produce a large family. In
such cases, the woman approaching the menopause will show
signs of physical and psychological ‘wear and tear’ out of
proportion to her age. Where grand multiparity is of cultural
origin in a relatively affluent society, this effect may not be seen,
although the anaemia from menstrual dysfunction may well
still be a problem.

MENOPAUSE

The menopause is a critical landmark in a womanss life and the
average age is now around 50. Those with an early menarche
tend to have a delayed menopause and this may possibly be a
risk factor for endometrial and ovarian cancer. Women with
fibroids also tend to have a delayed menopause.

The menopause is a subject of a great deal of myth and
misunderstanding. Women themselves, and all healthcare
professionals who deal with them, should have a clear
appreciation of what may be classed as a normal menopause,
namely either abrupt cessation of menstruation or progressively
diminishing flow, or a progressively lengthening interval
between otherwise normal menstrual episodes. The practice of
labelling aberrations of menstruation during the climacteric as
‘merely the change’ is dangerous misinformation. Although the
majority of such aberrations may have a non-sinister cause,
failure to make a timely diagnosis of malignancy may ultimately
prove fatal.

The menopause is but one incident within the climacteric—
the correct term for the time of life when ovarian function
effectively ceases. The climacteric extends over a number of
years and may be characterised by episodes of vasomotor
instability, but there are hormone-related changes in a number
of other body systems. Together with emotional changes,
engendered by the clear demonstration of the end of the
reproductive era, there are also likely to be social as well as
somatic effects. The changes in the breasts and external
genitalia are obvious but there is a tendency to ascribe all the
contemporaneous changes of ageing to the climacteric
(including the skin changes found equally in the ageing
male!).

To many, the menopause is an unwelcome reminder of the
passage of time and the entry into a new phase of life. It is
particularly resented if itisaccompanied by severe menopausal
symptoms of night sweats and hot flushes, along with fatigue
and a reduction in energy. These symptoms may interfere
with work and pleasure, added to which there may be a

reduction in libido. Little wonder that depression is a common
occurrence at this stage of life, and that many women seek
relief from these symptoms, either with naturopathic
treatments or hormone replacement. Whilst some women
will gain some relief from herbal and dietary remedies,
oestrogen replacement is the only treatment which has been
shown to relieve symptoms in controlled trials. However the
waive of publications in the late 1990s and early part of the
twenty-first century pointing out significant (if small) risks
to health with prolonged usage of hormone replacement
therapy (HRT), discouraged many women from using this
effective treatment. More recent evidence has shifted opinion
towards accepting that used for periods of 2-5 years, HRT is
a beneficial and safe way to ameliorate the appreciable
distress of the menopause.

POST-MENOPAUSAL YEARS AND
THE EFFECTS OF AGEING

The climacteric and hormonal changes of course contribute to
the process of ageing, although the latter continues well after
the hormonal changes have settled to a steady state.

Urinary Function

In the female, the lower urinary tract is supplied with oestrogen
receptors and in common with other areas, shows climacteric as
well as ageing effects. Over time, there is a reduction in turgid-
ity and elasticity of the proximal urethra and bladder neck,
leading to a measure of urethral sphincter incompetence (see
Chapter 13) for which, under appropriate circumstances, HRT
may offer some benefit, and pelvic floor physiotherapy often
results in dramatic improvement. Bladder detrusor overactivity,
however, increases with age in both sexes. The impact on conti-
nence in the female is correspondingly greater, and the incon-
venience and embarrassment of frequency and urgency is not
likely to be tolerated in today’s society which has an expectation
of health and activity into the seventh and eighth decade. These
problems may be compounded naturally by the effects of pelvic
relaxation.

Pelvic Floor Relaxation

The aetiology of uterovaginal prolapse and pelvic floor laxity is
multi-factorial. Nulliparous uterine prolapse does occur, usually
in older women during the climacteric, but primacy in aetiol-
ogy must go to childbirth injury (see Chapter 14). The effects of
childbirth damage may not be felt for some decades and the
precipitating factor may be a structural change in collagen,
associated with ageing and with the hormonal changes of the
climacteric.

The role of constipation and chronic straining at stool as a
causation factor is under-appreciated. So many women relate
the onset of constipation to pregnancy that this factor tends to
be ignored. Insufficient emphasis has been placed upon the
importance of re-establishing a normal bowel habit after
childbirth.! The penalty for this neglect may be felt many years
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later. Chronic straining not only imposes recurring mechanical
damage to the pelvic support, but also may induce a traction
neuropathy and in extreme cases both rectal prolapse and
incontinence. This distressing symptom may not be primarily a
gynaecological problem, but the gynaecological component is
regrettably all too frequently ‘conveniently overlooked.

Coitus: Dyspareunia/Apareunia

No assumptions about age and continuation of sexual activity
are justified. Women today feel much more able to discuss this
openly and so should gynaecologists and general practitioners,
but with tact and sensitivity. No surgical intervention likely to
impair this should be undertaken without appropriate and
sympathetic prior discussion (see Chapter 14).

Ageing and the climacteric, however, may induce changes
which provoke dyspareunia or even apareunia. Shrinkage may
affect not only the vestibule but the vagina. Atrophy of the
epithelium leads to thinning, fragility and soreness, producing
painful fissuring of the fourchette and navicular fossa which
splits each time that intercourse is attempted, aggravated by the
deficiency in lubrication. These changes can be readily reversed
by the use of local vaginal oestrogen for a 2 week course, and
healthy vaginal skin maintained with use once or twice weekly.
It should be remembered that dyspareunia is not invariably age
related and it can occur in women of all ages. Lichen sclerosus
et atrophicus may cause severe dyspareunia, culminating in the
classical appearance of ‘keel shaped’ vulva with absence of the
labia minora. Conversely, severe vulval pain and tenderness
(vulvodynia) may be associated with minimal atrophic changes
(vulvar vestibulitis) (see Chapter 7).

Osteoporosis

Perhaps the most important metabolic change associated
with the climacteric is osteoporosis. Although osteoporosis
does occur in males, the sex ratio is heavily biased against
women. Bone density studies show that in susceptible indi-
viduals, bone loss can begin before any other symptoms of
the climacteric are present, and family history in this context
is important.? Both public and professional awareness of the
condition is relatively recent including appreciation of the
risk to life and health, not just from a propensity to limb frac-
tures, but from collapse of the spine with serious compromise
of function of intrathoracic and intra-abdominal organs. As
screening for osteoporosis becomes more readily available, it
is often appropriate for the gynaecologist to initiate this,
especially in the context of a Menopause Clinic. Although
treatment is predominantly with calcium, vitamin D and
bisphosphonates, oestrogen therapy does still have a place
and gynaecologists should have sufficient knowledge to
discuss these matters.

Locomotor and Skeletal Changes

In older women, the effects of osteoporosis detailed above may
be added to the effects of age-related joint changes. Restricted

mobility of the hips may severely limit surgical access, but the
importance of lack of mobility goes well beyond this, aggravating
especially the effects of impairment of physiological functions
and continence.

Other Endocrinopathy

Thyrotoxicosis without other signs is an occasional source of
confusion for cardiac problems. Of direct relevance to
gynaecological practice, however, is the insidious onset of
hypothyroidism, which may present with dysfunctional
uterine bleeding. Not only would other attempts at hormo-
nal manipulation with gestational steroids be inappropriate,
but so also would surgery, which, together with anaesthesia,
in the presence of uncorrected hypothyroidism is potentially
dangerous.

Type 2 diabetes needs to be borne in mind. On occasion,
diabetes presents to the gynaecologist with a florid but typical
vulvitis. The association of glucose intolerance with obesity is
relevant. The concomitant enhancement of peripheral
aromatisation of oestrogen precursors steroids is a risk factor
for endometrial carcinoma.

Gynaecological Cancers

The post-menopausal years include the age group with the
highest incidence of carcinomas of the endometrium, ovary
and vulva. Most non-gynaecological cancers are also age
related, so it behoves the gynaecologist to have a high index of
suspicion when dealing with patients at this stage of life, and to
enquire about weight loss, abdominal symptoms and bowel
function.

Assessment of the patient’s physical and mental state of
health will be of great importance in selecting treatment
appropriate for her. Many older patients are remarkably robust
today and their views must be taken into consideration just as
for younger women. For example, an 85-year-old patient asked
to delay her operation for carcinoma of the endometrium until
the tennis season was over as she had some important matches
to play; she went on to have four more good seasons
postoperatively.

Changing Role of Gynaecologists

Historically, the first successful abdominal operation was
‘ovariotomy’ or removal of an ovarian cyst® and gynaecological
surgery historically developed a long tradition of genital tract
ablation. Surgery is only one element of the therapeutics of
women’s health problems and non-surgical treatments of many
conditions, such as endometriosis, fibroids, infertility and
dysfunctional uterine bleeding play an increasingly important
part. These non-surgical treatments include drugs, physiother-
apy, radiological interventions, and involve many other special-
ists, including radiotherapists, oncologists and endocrinologists
(Table 1.1).
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Table 1.1: Non-surgical options

Endometriosis
GnRH agonists
Progestogens
Danazol

Dysfunctional uterine bleeding
Gestogens

Haemostatic therapy (tranexamic acid)
GnRH agonists

Mirena [US

Stress urinary incontinence
Physiotherapy

Pessaries (rings, cubes and shelf)
Biofeedback

Fibroids

Uterine artery embolisation
Magnetic resonance-guided focussed
ultrasound

Diagnostic Developments

The precision of modern surgery has been greatly enhanced by
the accuracy of pre-operative diagnosis, provided by both
imaging and endoscopic techniques. Ian Donald,* in the face of
professional scepticism, pioneered the introduction of diagnos-
tic ultrasonography, now an everyday tool of both radiologists
and gynaecologists. CT scanning, magnetic resonance imaging
and Positron emission tomography scans have further improved
the accuracy of diagnosis. More recently, interventional proce-
dures have been devised for use under the control of such tech-
niques. The scope of interventional radiology now is outlined
in Chapter 4.

Genital prolapse

Pelvic floor physiotherapy
Per-urethral injections
Electronic pessaries

Pelvic cysts/abscesses
Ultrasound-guided aspiration

Modern Developments

One of the most significant developments over the last 10-20
years has been the increasing sub-specialisation within
Gynaecology. Most hospitals are now staffed with one or more
specialists in gynaecological cancer, urogynaecology and the
pelvic floor, reproductive medicine (infertility), minimal
access surgery and colposcopy. Some will have separate
medical gynaecologists, paediatric and adolescent gynaecol-
ogy specialists, and community gynaecologists (termination
of pregnancy and contraception). A few have a sub-specialist
for fibroids or endometriosis. The patient has the benefit of
truly expert care, but there is a danger that she is not treated
as a whole person, but rather as a condition going through a
process of treatment.

Another major change has been the switch from open
laparotomy for gynaecological operations to laparoscopic
procedures and more recently the introduction of robotic
surgery (see Chapter 17). Although investigational and
operative endoscopy has long been utilised in the bladder, the
thorax and the alimentary canal, the potential for
‘peritoneoscopy” was not picked up by general surgeons.’ In
the gynaecological fraternity, Palmer,® Steptoe’ and others,
revisited and popularised the abdominal route for peritoneal
endoscopy in the 1960s in preference to access via the pouch

of Douglas (culdoscopy) for which the knee chest position
was normally required.

The diagnostic and operative potential of intraperitoneal
endoscopy was enhanced by the utilisation of a second portal
for manipulation and diathermy. Second generation
interventional endoscopy began with the perfection of camera
and video technology with the surgeon now operating with a
two dimensional screen using a range of instruments through
two or more ports (see Chapters 3, 9, 10 and 11). Current
technology provides visualisation enhanced by magnification
of startling clarity and definition. As in macrosurgery, obesity,
adhesions and haemorrhage can create difficulties which extend
operating time considerably beyond that of conventional
surgery.

Hysteroscopic surgery has also prevented the need for more
major procedures, and the various forms of endometrial
ablation have diminished the need for hysterectomy. One of the
consequences of the growth of sub-specialisation and the
reduction in the number of open operations in benign
gynaecology has been the loss of learning opportunities for
trainees.

Advances in anaesthesia (both regional and general), blood
transfusion and antibiotics are all key innovations which have
contributed spectacularly to the safety of surgery, thus
permitting not only the development of major pelvic procedures
but also to the restoration of function by time-consuming and
complex reconstructive operations. These advances have
occurred as a result of cross-disciplinary collaboration between
modern surgical teams; the technical skills of urologists,
colorectal surgeons and plastic surgeons may all be required
together with the intensive care physician for postoperative
management and the care of the critically ill patient.

Clinical Considerations

Many of the conventional procedures described in this book are
now capable of being performed using minimally invasive tech-
niques. These are presented together, but the selection of the
actual procedure to be used must be individual both to the
patient and her surgeon. For the former, the attractions of
smaller incisions, less postoperative pain and quicker recupera-
tion are obvious: an audit of both outcome and safety is less
easily achieved. What is quite clear is that different manipula-
tive skills are required for endoscopic surgery which must be
taught and accredited (see Chapter 5) and that the skills and
facilities for conventional open surgery must always also be
available. The difficulties encountered are occasionally insuper-
able, requiring immediate reversion to open manual surgery.

Finally, ambulatory care must not be equated with dimin-
ished surveillance in the postoperative period. Failure to recog-
nise a complication at the time that such an event has occurred
followed by premature discharge from hospital care, may mean
that a complication which would be apparent in the early post-
operative period, has been overlooked, with serious conse-
quences.
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Measures of Outcome

PATIENT SATISFACTION

There is an increasing emphasis on the need for ‘an evidence
base’ for any therapy or intervention, but the collection and
appraisal of such evidence is not always easy. Randomised
controlled trials provide the soundest basis but too frequently
they are not available and indeed may not be appropriate, so
that other ‘softer’ criteria have to be adopted. Because a proce-
dure is time honoured this does not necessarily make it sound.
For generations women have accepted the risks, disappoint-
ments and sequels of childbirth without complaint. Today, their
expectations have markedly changed in relation both to repro-
ductive and coital ability. Any surgical operation may be
followed by a depressive illness. Surgical procedures which
impact upon sexual and reproductive function have a particular
propensity to generate reactive depression. Audit of results and
patient experience surveys remain important measures of the
success of a Department’s work.

PAIN RELIEF

Just as anaesthesia revolutionised the scope and applicability
of surgery, so has analgesia moderated the course of postop-
erative recovery. Pain appreciation is complex and the role of
natural control mechanisms including endorphins is ill under-
stood. Nevertheless, anaesthesia during operation clearly
plays an important part in reduction of postoperative pain. A
good anaesthetic reduces the trauma of access through the
abdominal wall as well as influencing tissue oozing which can
be responsible for bruising and haematoma formation, a very
important cause for postoperative morbidity and pain. The
length and depth of anaesthesia have obvious impact in their
own right on the process of postoperative recovery. Some of
the principles evolved in palliative care and the management
of chronic pain have been adapted for short-term use in the
control of postoperative pain. One of the principles seems to
be that it is better to prevent pain than to treat established
pain after a significant threshold has been reached. The use of
‘patient-controlled anaesthesia’ (PCA) using a manually
operated pump has proved a popular advance (see Chapters 6
and 20).

POSTOPERATIVE CARE

Given the obvious advantages of shortened convalescence, it is
not surprising that there has been a marked change in the way
care is provided postoperatively. For the great majority of elec-
tive surgical procedures early mobilisation is practised with
early discharge, graduated convalescence and early return to
full normal activity and work.

Day case and early discharge mean that the patient must
absorb a great deal of information in a short time about their
operation and recovery plans, perhaps while still under the
effects of anaesthesia and analgesia. Leaflets may be needed to

reinforce the advice given, which should include instructions
for medication, activity to be encouraged or avoided,
expectations of pain and bleeding, return of normal bladder
and bowel function, any special dietary requirements, as well
as expected return to work, exercise and resumption of
intercourse

The intrusion of health economics into clinical care, long
appreciated in the under-privileged Third World, has
proceeded at pace in developed countries in the 1990s. In the
last decade of the millennium, fuelled by the economic
recession, elective surgery has been compartmentalised by
‘diagnosis-related groups’ This concept may make fiscal sense
but is a move away from the individualisation of treatment
which is the cornerstone of modern surgical management. It
may also be specifically counter-productive in the care of
malignant disease where there will be a hidden premium on
under treatment if the provider of healthcare is liable to be
penalised for increased length of stay. Similar economic
considerations drive the demands of purchasers of healthcare
for more and more minimally invasive surgery carried out on
an office or ambulatory basis.

Conclusion

All these changes coincide with, but are not driven by, improve-
ment worldwide in the status of women. They also have
happened at a time when rising costs of healthcare both in
public and private healthcare have brought scrutiny and analy-
sis of costs and benefits. Rationing of healthcare is an emotive
subject but in one form or another is inevitable. If, however, the
system stifles innovation and penalises excellence in sub-
specialisation and tertiary referral, the standards expected by
the public of their medical and nursing care will not be main-
tained.

The ‘changing ages of women’ and the multitude of technical
advances present the gynaecological surgeon with ever-
changing challenges. The theme which emerges is that each
woman is ‘her own person’ with individual hopes, fears,
ambitions and views, all of which are deserving of respect and
attention. This is what helps to make gynaecology such a
fascinating speciality in which to work. It is the duty of the
profession to audit performance and outcome measures against
the background of quality assurance and the duty of the
individual surgeon to ensure that his or her performance
matches the standards set by the profession and society.
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Surgical Anatomy

Most pathology can be considered as a distortion of normal
anatomy and physiology. Consequently, those aspects of these
subjects which are particularly relevant to the practice to gynae-
cological surgery may be considered as ‘applied anatomy and
physiology’ Because the alimentary and urinary tracts leave the
pelvis closely applied to the female genital tract, disorders of
function with features common to all these are frequent. They
are often associated with displacement or damage (from child-
birth) to supporting structures.

Such close anatomical relations also mean that intrinsic
pathology in one organ may impinge on another in close
proximity, presenting a challenge not only over diagnosis but
for accurate and effective surgery. In this chapter, certain
features of applied anatomy (including embryology) of the
pelvis are highlighted by system and function.

Embryology is relevant because it provides a comprehensible
basis for several rather complex anatomical relationships (e.g.
the rotation of the mid gut, and the formation of the inferior
vena cava and iliac venous system) and also for a range of
congenital abnormalities. Moreover, certain types of neoplastic
alteration may, at least in theory, have an embryological basis.

During the course of evolution, nature has tended to make use
of structures which are currently effete having been evolved for
more primitive use. For instance, the allantoic arteries, supply-
ing the extra-embryonic ‘bladder’ or allantois, have become the
umbilical arteries in placental mammals. Likewise, the left vitel-
line vein draining the extra-embryonic ‘intestine’ or yolk sac
has become the umbilical vein. To the surgeon, the obliterated
umbilical arteries (or lateral umbilical ligaments) are thus a
useful guide to the superior vesical and uterine arteries. The
duct system of the primitive kidney (mesonephric or Wolffian
duct) becomes adapted to be the male gonadal duct system (vas
deferens). The importance of the Wolffian duct in the female
lies in its occasional persistence (as Gartner’s duct) which may
course through the leaves of the broad ligament beside the
cervix to an anterolateral position adjacent to the vagina.
Mesonephric tubules, which in the male become epididymis
and paradidymis, in the female may give rise to cystic structures
adjacent to the ovary within the broad ligament (epoophoron
and paroophoron) (Fig. 2.1). Very rarely, malignancy may arise
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in such structures and, not surprisingly, may show Mullerian
type differentiation. More commonly, benign cyst formation
may enter the differential diagnosis of para-vaginal and para-
ovarian cysts. Pathologists have to beware lest the finding of
unusual glandular inclusions of mesonephric type be wrongly
ascribed to metastatic adenocarcinoma.

The gonads in both sexes arise in the embryo in the paired
gonadal or germinal ridges. These lie in close proximity to the
nephrogenic ridge, which is represented by the transient
pronephros and then the mesonephros.

Germ cells, contrary to early teaching, do not arise in the
gonadal ridge but appear very early in embryonic life at the root
of yolk sac, from where they migrate laterally to the gonadal
ridge. The root of the yolk sac is continuous with the dorsal
mesentery, or coelomic fold, which envelopes the alimentary
canal. Cranial to the umbilicus, there is a ventral mesentery as
well, within which the liver develops.

In both sexes, most tumours of germ cell origin arise within
the gonads, with a similar range of pathological variants,
although there are marked variations in both prevalence and
biological behaviour. In the male, a teratoma is uncommon,
usually solid and malignant, whereas in the female, benign cystic
teratoma or dermoid cyst is one of the commonest neoplastic
alterations found in the 20-40 years age group (Fig. 2.2).

In both sexes, rare extra-gonadal germ cell tumours are
found with a similar range of pathological variants. They arise
in mid-line structures, from the pineal gland to the mediastinum,
the liver and also the presacral region, where they may be
overlooked on digital pelvic examination.

In gynaecological practice, extra-gonadal malignant tumours
of germ cell origin, particularly yolk sac tumours, may also arise
within the Mullerian system (e.g. vagina, cervix and Fallopian
tube).

OVARIAN SURFACE EPITHELIAL
DIFFERENTIATION

Coelomic mesothelium which covers the gonadal ridge is
immediately adjacent to that part of the coelom which has
been invaginated to form the paramesonephric (Mullerian)
ducts, which become the female genital tract. The parames-
onephric ducts eventually differentiate into three classic types
of epithelium, namely endocervical (mucinous), endometri-
oid (cubical glandular) and endosalpingeal (ciliated, serous
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Fig. 2.1: Uterus and appendages.

and papillary). It happens that neoplasms arising from the GONADAL MIGRATION

surface epithelium of the ovary also differentiate along
Mullerian lines to produce the common epithelial ovarian
neoplasms. It is also considered that this surface epithelium
may occasionally differentiate along Wolffian or mesonephric
lines into transitional (urinary) epithelium, the resulting
neoplasm being a Brenner tumour. However, similar islands of
transitional type epithelium are commonly found on the
broad ligament as Walthard’s rests.

The gonads develop in the loins. Gonadal migration in the
male occurs along the course of the gubernaculum. This is
interrupted in the female by the presence of the Mullerian
system, so that the gubernaculum becomes the round liga-
ment and the ovarian ligament. The anatomical relations of
the round ligament to the inguinal canal are of surgical
relevance.
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Fig. 2.2: T,-weighted magnetic resonance scan showing uterus,
bladder and benign cystic teratoma (dermoid cyst).

‘TESTICULAR’ PATHOLOGY

It is of direct gynaecological relevance in cases of hermaph-
roditism, gonadal dysgenesis and androgen insensitivity
(testicular feminisation). The presence of a Y chromosome
in dysgenetic gonads predisposes to neoplastic transforma-
tion either as a gonadoblastoma or frank invasive
dysgerminoma.

Mullerian System

The development of the oviducts and uterus and the formation
of the vagina are clinically relevant to the understanding of
congenital abnormalities and to the pattern of cancer. The
paired paramesonephronic ducts fuse from below upwards to
form the vagina, cervix and uterine body. The vagina then
solidifies and is replaced by an upgrowth from the urogenital
sinus, the 5mb-vaginal bulb. The vagina eventually recanalises
and is thus lined with stratified squamous epithelium which is
not of Mullerian origin. This squamous epithelium will
normally cover the ecto-cervix, as well as the vagina and its
fornices. The junctional area between these two embryologi-
cally distinct varieties of epithelium is known as the transfor-
mation zone (see Fig. 2.1).

TRANSFORMATION ZONE

The actual situation of the transformation zone is variable, both
between individuals and at different epochs in reproductive life.
Exposed glandular epithelium of Mullerian origin is susceptible
both to infection and to damage by semen. Squamous metapla-
sia will occur, with new squamous epithelium growing in and
displacing the original glandular epithelium. This is naturally
an unstable area and it is not surprising that it is the seat of quite
frequent neoplastic transformation.

The normal adult vagina is devoid of glandular tissue other
than the Bartholin’s and minor vestibular glands. Very rarely,
however, islands of Mullerian glandular tissue can rarely remain
as rests within the vagina covered with squamous epithelium
except for gland mouths. This is vaginal adenosis, a condition
which occasionally occurs spontaneously, but has received
attention as a sequel to maternal ingestion of a non-steroidal
oestrogen (diethylstilboestrol) towards the end of the first
trimester and early second trimester.! There is an associated
risk of development of mesonephroid (clear cell) adenocarci-
noma of the vagina in adolescence and early adult life.

The long axis of the vagina is slightly bowed posteriorly so
that in the standing position, it is almost horizontal and
apposed to the levator plate, an anatomical consideration which
assumes importance in the management of vaginal extroversion
and enterocoele.? The uterine axis commonly approximates to a
right angle from the vagina (anteversion). If the two have a
common axis, the stage is set for prolapse.

The vagina is normally flattened, the apex being ballooned
by the vaginal portion of the cervix and in the lower part it is
H-shaped due to the protrusion of the urethra (see
Fig. 2.3). If, at childbirth, the introitus is stretched and part of
the perineal body torn, gaping of the lowest part of the vagina
occurs which may contribute, by removal of indirect support, to
the progression of a genital prolapse, initiated by endopelvic
fascial tears.

Fig. 2.3: Horizontal section through mid-vagina, rectum and
urethra. V, vagina; R, rectum; A, urethral rhabdosphincter; B,
levator ani muscle; C, lateral ligament (pillar) of rectum; D,
endopelvic (pre-rectal) fascia.
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If the cervix is pulled down with vulsellum forceps and the
anterior vaginal wall put on the stretch, transverse grooves can
be seen in the anterior vaginal wall.*> One indicates the upper
limit of the bladder, while about 4 cm above the level of the
external urethral meatus is a second groove and a third
transverse groove lies just below the meatus. It has been
suggested that the terms ‘bladder sulcus, ‘transverse sulcus of
the anterior vaginal wall’ and ‘submeatal sulcus’ should be used
to describe these grooves. A small depression lies on either side
of the meatus and a second depression lies on each side of the
urethra. Between the submeatal sulcus and the transverse
sulcus the vaginal wall is thrown into folds, which vary a great
deal in development. If two fingers are passed along the
posterior vaginal wall above the level of the levator ani muscles,
a transverse fold, which is not particularly prominent, can
usually be felt. The rectovaginal space lies immediately posterior
to this fold.

Congenital Abnormalities

Any degree of failure of Mullerian fusion is of clinical
significance both obstetrically and for early reproductive
performance (see Chapter 8). The extent may vary from
complete reduplication (uterus didelphys) to a septate cavity
(Fig. 2.4). Failures of vaginal recanalisation are complex and
can be of considerable surgical importance. They need to be
distinguished from a simple impervious membrane (imperforate
hymen) (see Chapter 8). Failures of recanalisation are usually
distal suggesting that the process does not necessarily take place
from below upwards. In other words, if the lower vagina is
absent there is almost always a small upper compartment into
which the cervix projects.

Fig. 2.4: T,-weighted MR scan showing failure of Mullerian fusion.
A single uterine body with twin cavities.

More difficult to explain is the rare occurrence of cervical
agenesis in which there is a functional uterine corpus attached
to a blind upper vagina by only a fold of peritoneum.* It must
be assumed that the resorption process which is normal for the
vagina has, on this occasion, involved the cervix as well. Vaginal
recanalisation from the sinovaginal bulb has occurred as
normal, but then failed to meet up with the lower margin of the
uterus and thus create a transformation zone. Very rarely
indeed the vaginal recanalisation process fails completely,
resulting in a situation in which there is a small functional
uterus without cervix or vagina.

Combinations of these developmental anomalies are
particularly testing. Rudimentary uterine horns may not be
connected with the main cavity; nor is the anatomical situation
easily elucidated with standard imaging techniques. These
horns, however, are not exempt from embryo implantation and
the natural history of the resultant ectopic pregnancy may be
quite atypical.

If the lower genital tract is reduplicated there is a number of
clinically perplexing variants.> The vertical septum may be so
deviated to one side that the presence of the second vagina is
completely overlooked. If, however, one vagina is distally
occluded, unilateral haematocolpos will develop without the
typical history of primary amenorrhoea (cryptomenorrhoea).
Furthermore, if the distal half of one vagina is not patent, the
resultant upper haematocolpos is easily mistaken for an
intraperitoneal cyst impacted in the pouch of Douglas.

Upper Renal Tract

MESONEPHROS AND METANEPHROS

The relative importance of the primitive kidney system, associ-
ated collecting tubules and ducts has been referred to above.
The definitive kidney or metanephros, develops as a paired
organ and migrates to the loin, acquiring a relevant blood
supply in which process numerous vascular anomalies may
arise, some of which can interfere with ureteric function.

URETER

The definitive ureter arises as a bud from the distal mesone-
phric (Wolffian) duct. This bud, the metanephric duct, grows in
a cephalad direction to meet up with the relevant kidney (the
metanephros) and join with the calyceal system. An error in
this process will result in polycystic kidneys. The distal mesone-
phric duct itself becomes incorporated into the bladder base as
the trigone; hence the separation of the terminal ureters and the
ejaculatory ducts in the male.

ECTOPIC URETER

There are various forms of ectopic ureter which are clinically
important in the female with openings into the distal urethra,
vagina, Gartner’s duct or even uterus.
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CONGENITAL ANOMALIES

These are of considerable relevance to the gynaecological
surgeon not least because there is a well-recognised association
between urinary tract anomalies and congenital anomalies of
the Mullerian system. Rock and Jones® described twelve cases of
unilateral renal agenesis associated with reduplication of the
Mullerian system with incomplete canalisation on one side
resulting in unilateral haematocolpos. There are, however,
other important variants of which the gynaecological surgeon
should be aware as they frequently involve aberrant anatomy of
the pelvic ureter, as well as giving rise to diagnostic confusion.
Removal of a solitary pelvic kidney by an unwary gynaecologist
is a recognised nightmare scenario and this differential
diagnosis should always be borne in mind with any smooth
retroperitoneal tumour. Conversely, the ureter may be
duplicated in all or part of its course. The distal orifice of a
duplex ureter may be ectopic.

A ‘horseshoe’ kidney has many variants, the lower poles of
the two kidneys often having a bar of tissue joining them at the
level of the renal arteries. They may, however, lie at a much
lower level within the pelvis and impinge on the area of
gynaecological diagnosis. As stated, the course of the ureters
will be deviant. The most aberrant course of a ureter will be
found in the case of ‘crossed renal ectopia’ when both kidneys
are to be found in one loin and usually joined together. The
contralateral ureter has to cross the midline and the major
vessels (Figs. 2.5 and 2.6). Another rare cause of aberrant
ureteric course is the retro-caval ureter in which the right ureter
is hooked around the inferior vena cava.

RENAL TRANSPLANT

Finally, the gynaecological surgeon should be aware that in
patients who have undergone renal transplantation, the trans-
planted organ is to be found in one or other iliac fossae and
should not be mistakenly diagnosed as a ‘gynaecological
tumour.

Urethra, Bladder Neck and

External Genitalia

In both sexes, the cloaca is divided in the coronal plane by the
urorectal septum. In the female, interposition of the Mullerian
system and sinovaginal bulb means that abnormal communica-
tion between the alimentary canal and the urinary bladder is
exceptionally rare.

Congenital anomalies of the bladder are relatively few, the most
important being associated with a deficient anterior abdominal
wall and incomplete pelvic girdle (ectopia vesicae). In such cases,
the clitoris and vulva may be bifid. The condition is of importance
to gynaecologists for the associated uterovaginal prolapse.

The allantois is the primordial ‘extra-embryonic bladder’ Its
remnant is the urachus which becomes the median umbilical
ligament (see Fig. 2.12). Rarely, the urachus may be patent at
birth and leak urine into the stump of the umbilical cord and,

also rarely, malignant transformation of a persistent urachus
can occur producing an adenocarcinoma at the umbilicus for
which no other primary is found.

Distally, the septum may be deficient so that the urethra
appears to discharge into the lower vagina rather than on to the
vestibule (hypospadias). Epispadias also occurs. The functional
length of the urethra has relevance to continence and congeni-
tally short urethra, therefore, may require surgical correction.

BLADDER AND URETHRA
Supports and Attachments

Only the superior surface of the bladder is covered in perito-
neum. The vault below this level is surrounded by loose areolar
tissue to allow the bladder to fill and empty. The principal fixa-
tion of the bladder is around the pedicle of the inferior vesical
vessels and the bladder base sits on the endopelvic fascia. The
pubocervical ligaments are condensations of this fascia; later-
ally, the loose tissue may be developed during surgery as the
paravesical space (see the text below).

The bladder detrusor muscle is not arranged in circular and
longitudinal layers, but in an irregular spiral. There is no

Fig. 2.5: Vaginal ectopic ureter associated with crossed renal
ectopia. Ascending ureterogram achieved by catheterisation of an
abnormal ureteric orifice in the vagina. The ectopic ureter crosses
the midline to a rudimentary lower pole of the left kidney which
represents an ectopic right kidney.
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recognisable circular sphincter at the internal meatus but there
is extra elastic tissue. Some of the detrusor fibres passing down
the urethra will, when they contract, have a tendency to open
the bladder neck (Fig. 2.7).

Continence depends on maintenance of a pressure
differential between the proximal urethra and the bladder.

The urethral pressure is contributed by the urethral smooth
muscle and by the rhabdosphincter. The rhabdosphincter is an
intrinsic muscle which extends from the bladder neck. The
sphincter is not symmetrical being considerably thicker
anteriorly than on the vaginal aspect. The nerve supply is
through the pelvic nerves rather than the pudendal.

The urethra is suspended beneath the pubic arch by the
paired pubo-urethral ligaments, sometimes termed the
triangular ligament. In the female, this is separated by the
vaginal sulcus from the rest of the bifid perineal membrane,
which supports the distal quarter of the vagina (see Fig. 2.8).
Just above the level of the triangular ligament, the urethra
passes between the limbs of the levator ani (puborectalis)
muscle. There are slips from the levator ani to the urethra

Fig. 2.6: Vaginal ectopic ureter associated with crossed renal
ectopia. The excretion urogram shows an apparently solitary
kidney with a normally positioned single ureter. The degree of
malrotation should give rise to suspicion of an anomaly, such as
a non-functioning pole in a ‘horseshoe’ kidney.

Fig. 2.7: Section of bladder neck and vagina. A, urethra; B,
bladder (detrusor); C, post-urethral ligament, upper attachment
of rhabdosphincter; V, vagina.

Fig. 2.8: Horizontal section of the distal urethra and vagina. B,
pubourethral ligament; C, cavernous tissue; V, vagina; D, vaginal
wall tethered to perineal membrane (urogenital diaphragm).
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(extrinsic rhabdosphincter or compressor urethrae). This
extrinsic rhabdosphincter contracts with the levator ani and
mostly consists of ‘fast twitch’ fibres in contrast to the intrinsic
muscle which is essentially ‘slow twitch)” The upward extensions
of the pubo-urethral ligaments are the counterpart of the male
puboprostatic ligaments. Laxity of the pubo-urethral supports
can result in urethral hypermobility, an important factor in
stress urinary incontinence (Fig. 2.8).

Proficiency in identification and display of the ureter marks the
skilled pelvic surgeon. Aside from the congenital abnormalities
(see Figs. 2.5 and 2.6), the ureter has some fairly constant
anatomical points. Between these its course may be distorted
and deviated by pelvic pathology. At the pelvic brim the ureter
crosses the iliac vessels close to their bifurcation and postero-
medial to the ovarian vessels which have crossed above the
brim. Below the pelvic brim the ureter is always closely related
to the parietal peritoneum even when the para-rectal space is
developed. For this reason, it is prone to adhere to cysts and
abscesses which have become fixed to the side wall of the pelvis.

The ureter converges towards, but does not reach, the
uterosacral ligaments. It is therefore at risk from plicating
sutures (culdoplasty).

Where the pelvic peritoneum sweeps off the side wall to
become the posterior leaf of the broad ligament, the ureter
passes forward to lie over the cardinal ligament beneath the
uterine artery. This is the commencement of the ureteric
tunnel, which surrounds the ureter until it becomes intramural
in the bladder wall. This tunnel requires release in all forms of
radical hysterectomy. It will be found in the bladder pillar
delineated once the vesico-cervical and para-vesical space have
been developed (Fig. 2.9).

Fig. 2.9: The pelvic ureter. The ureter has been displayed during
a radical hysterectomy operation. The broad ligament has been
opened. The ureter, with its mesentery intact, lies on the medial
leaf of the peritoneum. The obliterated hypogastric (umbilical)
artery has been elevated and the uterine artery has been divided
at its origin from the anterior division of the internal iliac artery.

The rectum commences at the second piece of the sacrum.
Peritoneum covers the anterior three quarters at the rectosig-
moid junction but covers the front only at the level of the pouch
of Douglas. The distal third has no peritoneal coat and this
extra-peritoneal rectum is several centimetres long extending
to the anorectal ring. Complete removal of the pelvic perito-
neum at the time of radical oophorectomy involving rectosig-
moid resection will therefore still leave sufficient bowel for a
relatively straightforward anastomosis (see Chapter 17).

The rectum is supported by lateral ligaments which contain
the middle rectal artery. They can be divided when mobilising
a short distal stump. They become attenuated in rectal prolapse
which, in effect, begins as intussusception at the fundus of the
peritoneal cul-de-sac.

Anal Canal

Angulation of the anorectal junction by the puborectalis muscle
marks the upper limit of the ‘cylindrical’ anal canal
(Fig. 2.10).

Fig. 2.10: Horizontal section between the vagina and the rectum
just above the anorectal junction. V, vagina; R, rectum; A, apex
of perineal body; C, outer longitudinal muscle of the rectum; E,
inner circular muscle; O, levator ani (puborectalis).
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EXTERNAL ANAL SPHINCTER

The classic subdivisions of the voluntary anal sphincter are
deep, superficial and subcutaneous; the latter being puckered
by the terminal strands of the longitudinal plain muscle. It is
important to appreciate that in the female the anterior wall of
the anal canal is significantly shorter than the posterior wall
(the cylinder has been cut obliquely). There are no subdivisions
of the anterior arc of the external anal sphincter in females
(Fig. 2.11). The outline of an intact anal sphincter can usually
be seen on perineal inspection. Appreciation of the asymmetric
nature of the female anal canal is essential for the correct inter-
pretation of physical signs and of transvaginal or per-anal ultra-
sound for the demonstration of the anal sphincters.®

The modern view regards the external anal sphincter as one
muscle innervated by the pudendal nerve. The deepest part of
this sphincter mechanism is continuous with the puborectalis
sling of the levator ani muscle, and it is this muscle which
provides the main element of control of defaecation; it is
innervated directly from the sacral plexus. Fistula and sphincter
injuries below this level produce impairment of continence of
fluid faeces and flatus only, solid motions being controllable by
the puborectalis alone. The key to this control is probably the
angulation present at the anorectal ring. Sometimes the angle
may be more acute on straining. When this occurs, evacuation
of the bowel at defaecation may be incomplete, producing a
vicious cycle of straining and pelvic floor inhibition, which
leads to rectal prolapse as well as vaginal prolapse.

INTERNAL ANAL SPHINCTER

In common with the rest of the alimentary canal, the plain
muscle of the rectal wall consists of an inner circular layer and
an outer longitudinal layer (see Fig. 2.11). There is also thin
muscularis mucosae in the subepithelial space above the
dentate line. A condensation of the lowest portion of the inner
circular layer forms the internal anal sphincter. It is the position

Fig. 2.11: Sagittal section through the perineal body. V, vagina;
R, rectum; E, external (striated) anal sphincter muscle; G, mus-
cularis mucosae; B, internal (unstriated) anal sphincter; A, outer
longitudinal rectal muscle, dividing into ‘tails’, passing to the
vagina at (F) and the perineal membrane at (C), to which the
vaginal wall is also tethered (D).

of this muscle which has caused some confusion, not only
because it extends proximally above the anterior arc of the
external sphincter, but also because its lower free margin is a
little way up the anal canal in the unanaesthetised patient (see
Fig. 2.11). Under anaesthetic, however, the resting tone of the
external sphincter is relaxed and the internal sphincter then
apparently reaches to the anal verge. The intersphincteric ridge
may be palpated quite easily. The outer longitudinal muscle
distally receives a contribution from the levator ani (puboana-
lis) and obviously needs a point of attachment and in fact
divides into several tails, which insert over a wide area mostly
into the perianal skin. A lateral strand also separates the peri-
anal space from the ischiorectal fossa® with a forward extension
tethering the internal anal sphincter through attachment of the
longitudinal muscle to the perineal membrane at the apex of the
perineal body. This tethering extends parasagittally and may be
responsible for childbirth tears of the internal anal sphincter
without necessarily the external sphincter being completely
divided.

Pelvic Fascia and Endopelvic Fascia

The pelvic fascia is defined as the fascial tissue which covers
the upper and lower surfaces of the levator ani muscles,
together with the medial surfaces of the two obturator inter-
nus muscles. Between the pelvic fascia and the peritoneum
above, all the loose tissues are best referred to as the endopel-
vic fascia. This fascia is condensed posterolaterally to form the
uterosacral ligaments and laterally the transverse cervical
(cardinal or Mackenrodt’s) ligaments. In addition, the vagina
and cervix have their own fascial layer and the same remarks
apply to the rectum, the bladder and the urethra. Furthermore,
each of these is attached to adjacent organs and the pelvic side
walls by pelvic fascia which can be recognised at operation. In
the anterior compartment, this fascia is attached to a tendi-
nous arc just medial to the attachment of the levator ani
muscle to its own tendinous arc (white line) which is on the
covering of the obturator internus muscle (Fig. 2.12). Tears of
the endo-pelvic fascia are the initiating event for various types
of vaginal prolapse.'?

VESICOVAGINAL SPACE

Between the vesical fascia and the vaginal fascia, a plane of
cleavage can be distinguished, known as the vesicovaginal
space. This ill-defined space, bridged by delicate bands of
connective tissue, can be demonstrated by dissection; it is
relatively bloodless, and it is possible to separate the vaginal
fascia from the vesical fascia by stripping, if the correct plane
of cleavage is found. At the level of the transverse vaginal
sulcus the vaginal fascia and vesical fascia fuse together so
that there is no plane of cleavage below this level.> The
attachment is here to the triangular ligament or perineal
membrane. The rugose projections on the anterior vaginal
wall lie below this level, and intervening between the vaginal
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Fig. 2.12: Endopelvic fascia and spaces.
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wall and the fascia covering the urethra is cavernous tissue,
which must be cut through with a scalpel when the vaginal
wall is dissected from the fused vaginal and urethral fascia.
The fused vaginal and urethral fascia forms a condensation of
tissue which is attached laterally to each pubic ramus and
extends from the bladder wall or urethrovesical junction to
the urethral meatus.

The ligamentous supports of the urethra, where it passes
beneath the pubic arch, have been termed the anterior and
posterior pubo-urethral ligaments.!! The latter are paired, the
space between them transmitting the dorsal vein of the clitoris.
Between these supports, and arising by the origin of the levator
ani muscles on the body of the pubis, may be found the extrinsic
rhabdosphincter or compressor urethrae.

VESICOCERVICAL LIGAMENT

At abdominal operations, if the uterus is pulled upwards a small
V-shaped fossa can be seen on the anterior surface in the
midline. Above this level, the peritoneum is firmly attached to
the uterine muscle. Below the V, the peritoneum becomes
detached from the front of the uterus. In most cases the upper
curvature of the bladder can be seen through the peritoneum,
and there is a space of at least 2 cm between the apex of the V
and the limit of the bladder. Immediately beneath the perito-
neum, passing from the bladder to the uterus is a thin layer of
tissue, the vesicocervical ligament. It represents the upper limit
of the vesicocervical space. The V-shaped fossa lies approxi-
mately at the level of the internal os.

If during a vaginal operation the cervix is pulled down and
the limit of the bladder exposed the same bands of tissue can be
seen to pass from the bladder to the cervix. Three main
condensations can be recognised; one is situated in the midline,
while two lie laterally. The latter condensations are referred to
as the pillars of the bladder. The midline condensation forms
the vesicocervical ligament.

The lateral condensations beneath the bladder pillars are the
pubocervical ligaments which are the anterior limb of the
transverse cervical or cardinal ligaments.

The pubocervical ligaments are responsible for retaining the
cervix and upper vagina within the anterior compartment of
the pelvis. If attenuated or destroyed, they allow backward
rotation of the whole vagina into the hollow of the sacrum
(retrocession), a displacement which has to be distinguished
from anterior vaginal wall prolapse (cystocoele), with which
however it may be associated.

Transverse cervical ligaments (cardinal ligaments).
These ‘butterfly’-shaped ligaments lie in the base of the broad
ligament. They are the principal support for both the uterus
and the vagina. In the standing position, they lie almost
vertically.!? The vaginal component (para-colpos) is variable
and if it is deficient after hysterectomy, the stage is set for later
vaginal extroversion.

The posterior arcs of the cardinal ligaments are the
uterosacral ligaments which embrace the rectum and the pouch
of Douglas. Their close relationship to the ureter should be
noted.

POSTERIOR COMPARTMENT

Above the apex of the perineal body, the rectovaginal space
intervenes between the vaginal fascia of the posterior vaginal
wall and the thin fascia covering the anterior surface of the
rectum. When the pre-rectal fascia has been torn in cases of
rectocoele, the anterior wall of the rectum presents as a layer
of muscle slightly corrugated longitudinally with prominent
vessels. At the apex of the space is the fascial layer (fascia of
Denonvilliers’) which supports the peritoneum of the pouch
of Douglas. It is, of course, deficient in cases of enterocoele.

RECTAL PILLARS

Laterally, the rectal pillars merge with the lateral ligaments of
the rectum which contain the middle rectal arteries (which are
not always present). This fascial layer has to be penetrated to
gain access to the sacrospinous ligament for sacrospinous
colpopexy operations.

ROUND LIGAMENT AND ITS CONNECTIVE
TISSUE MESENTERY

The round ligament consists of unstriated muscle fibres
arranged in a central thick core of longitudinal fibres separated
by a connective tissue of collagen fibres with very little elastic
tissue from an outer thin layer of muscle fibres running
obliquely or longitudinally.

If the round ligaments and the infundibulopelvic fold are
divided, the uterus drawn over to the opposite side and the broad
ligament opened up by blunt dissection, it is possible to identify
a connective tissue mesentery passing from the round ligament
downwards and inwards to become attached to the lateral side of
the uterus anterior to the uterine vessels where it becomes
continuous with the upward prolongation of the bladder pillar.
The round ligament mesentery has no obvious function, but it is
most helpful at hysterectomy for defining the situation of the
uterine vessels. Moreover, when traced downwards and inwards
it leads to the bladder pillar which can then be identified.

PARAVESICAL AND PARARECTAL SPACES

At Wertheim’s operation a deep dissection is required. It will be
found that the ureter passes through a canal in the cardinal liga-
ment. The roof of the canal is formed by connective tissue
which surrounds the uterine artery, while below the ureteric
canal lies the main portion of the cardinal ligament. The
paravesical space lies in front of each cardinal ligament and the
pararectal space behind. These spaces can be recognised at
operation and are easily opened up as they contain only very
tenuous cellular tissue condensations.

PRESACRAL SPACE

Within the posterior part of the pelvic cavity is a dense layer of
fascia covering the anterior surface of the sacral plexus and the
large vessels of the gluteal region.

This fascia (Waldeyer’s fascia) must be divided in a posterior
exenteration operation. To dissect in a plane posterior to this
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fascia is to invite major haemorrhage. There is a useful plane of
loose areolar tissue immediately behind the rectum but in front
of this fascia.

Muscular Pelvic Diaphragm

The levator ani muscle, which is of great social and sexual
significance, operates under two distinct disadvantages in the
human, namely, walking upright (instead of ‘on all fours’) and
the evolution of the human brain which requires delivery of a
fetus with a large and disproportionately developed cranium.

The urogenital hiatus is inevitably stretched or torn in
childbirth and may never return to its pristine state. Much of
the pelvic support provided to the pelvic contents in this large
birth canal is dynamic. Pelvic muscular relaxation thus leads to
undue stress and stretch on the fixed ligamentous and fascial
supports of the uterus and vagina, which, in turn gives rise to
prolapse (Fig. 2.12).

LEVATOR ANI MUSCLE

Some authors maintain that the two levator ani muscles decus-
sate and sometimes fuse together between the vagina and the
rectum. Discrepancies may also be found in the descriptions in
anatomical textbooks of the structure of the perineal body and
of the sphincter muscles of the anus.

Dissecting room subjects are of limited value for anatomical
researches, as fixation, and even anaesthesia, can alter the
relationship between muscular components, such as the
external and internal anal sphincters. Modem imaging
(endosonography and magnetic resonance) has helped to
elucidate the area, but images have had to be validated by serial
dissection and histological confirmation before interpretation
can be secure (Fig. 2.13).1314

The origin of the levator ani muscle is from a linear area on the
posterior aspect of the body of the pubis close to but not reaching

)

cenrce
Fig. 2.13: Muscular pelvic diaphragm as viewed from below

after removal of the urogenital diaphragm. R, puborectalis; PC,
pubococcygens; S, sacrospinous ligament; IRF, ischiorectal fossa.

Fig. 2.14: T,-weighted MR scan of the pelvic floor showing the
pubococcygeus and puborectalis muscles.

the midline, thus forming the base of the retropubic space.
Posterolaterally, the origin is from the tendinous arc (white line)
over the obturator internus muscle as far as the ischial spine (see
Fig. 2.12). The pubococcygeus muscles are inserted into the coccyx
and into the anococcygeal raphe. The puborectalis muscle, which
is functionally very important, actually forms a sling around the
anorectal junction from the body of one pubic bone to the other.
Because of its firm attachment to the lateral vaginal wall, it acts
functionally as a vaginal sphincter without actually encircling that
organ (Figs. 2.13 and 2.14).

In spite of this anatomical fact, if the patient is suffering
from posterior vaginal wall prolapse and her levator muscles are
divaricated, and the tissues which normally bind together the
two levator muscles between the vagina and the rectum are
either stretched or torn through, not only can a rectocoele be
controlled if the two levator muscles are artificially brought
together between the vagina and the rectum, but also anal
sphincter function may be improved. The good results of a
properly performed operation do not prove, however, that the
two levator muscles normally decussate between the vagina and
rectum, and over-zealous approximation of the pubococcygeus
muscles can produce an ‘hour-glass’ stricture of the mid-vagina
with resultant sexual dysfunction.

The nerve supply to the levator ani muscle reaches the muscle
on its visceral (pelvic) aspect. In cases of major pelvic floor descent,
due to chronic straining, it is subject to traction neuropathy.!®

Urogenital Diaphragm and

Ischiorectal Fossa

In the female, the perineal membrane which covers the space
beneath the inferior pubic rami is effectively divided into
three parts by the vagina. The related superficial and deep
perineal pouches may be found lateral to the lowest part of
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the vagina, where the two halves of the perineal membrane
itself provide lateral support. This area is exposed in radical
vulvectomy.

ISCHIORECTAL FOSSA

This important space is ineptly named. It is situated besides the
anus, rather than the rectum, but separated distally by the
perianal space. It is, however, separated from the ischium by the
obturator internus muscle and the pudendal canal, and from
the rectum by the levator ani muscle. Inferiorly, its medial wall
is the anal canal and there is a communication between the two
sides posterior to the anus, an anatomical arrangement which is
important when abscess formation occurs. Communication
anterior to the anal canal is, of course, blocked by the perineal
body, of which the fossa is a lateral relation. Figure 2.15
illustrates the point that on each side the ischiorectal fossa has
an anterior extension over the free posterior margin of the
perineal membrane beneath the muscle of levator ani. Owing to
the adhesion of levator ani to the lateral wall of the vagina, the
ischiorectal fossa is close to the vagina at this level and
collections of blood or pus may encroach upon the lumen and
be palpated digitally. Such collections need to be distinguished
from those in the para-vaginal space, which is cranial to the
levator muscle.

PERINEAL BODY

The perineal body is a wedge-shaped body with its apex at the
level of the perineal membrane where the two halves are
attached to each other at the central point of the perineum
immediately posterior to the lower end of the vagina. The apex
fills the gap between the two halves of the puborectalis muscle
between their encirclement of the anorectal junction and where
they are adherent to the lateral wall of the vagina. The base is
formed by the skin of the perineum extending from the poste-
rior margin of the vestibule (navicular fossa) to the anterior
anal verge.

Various important structures impinge upon or participate in
the perineal body. Functionally, the most important are the anal
sphincter muscles.

Bulbospongiosus

Superficial transversus perinei

External sphincter ani

Fig. 2.15: Superficial perineal pouch and muscles, seen from
below. Fat has been removed from the ischiorectal fossa to show
the paravaginal extension. T,-weighted MR scan of the pelvic floor
showing the pubococcygeus and puborectalis muscles.

The superficial transverse perineal muscle overlies the free
posterior border of the perineal membrane and decussates with
the superficial external anal sphincter (Fig. 2.16). The deep
transverse perineal muscles occupy a pouch adjacent to the
perineal membrane on either side of the vagina. Their medial
margin is close to the attachment of the puborectalis to the
lateral wall of the vagina. Its posterior arc may have been
regarded as a ‘pubovaginalis’ It is not part of the urethral
sphincter mechanism.

Anteriorly, within the subcutaneous tissue of the vestibule
may be found fibres of the bulbospongiosus muscle which is
often deficient in the midline and therefore not identified in a
median episiotomy. It is a weak introital sphincter but the fibres
may sometimes be found in the pedicle of fat developed for the
Martius operation (see Chapter 21).

Veins and Lymphatics

The posterior part of the pelvis and the area above the pelvic
rim and sacral promontory are of supreme surgical importance
for here is the divergence of the main arterial supply to lower
part of the body and the confluence of its venous drainage.
Some understanding of vascular embryology is helpful in
appreciating the asymmetry of paired vessels and possible
variants.

The dorsal aorta is developmentally a paired vessel but only
the left arch persists. The definitive abdominal aorta tends to
occupy a rather more central position than does the inferior
vena cava.

The common iliac arteries are paired segmental arteries, the
terminal dorsal aorta being represented by the small median
sacral artery, a small vessel which is nevertheless capable of
giving rise to haemorrhage in retroperitoneal surgery for
carcinoma of the ovary or for presacral neurectomy.

Formation of the anterior ring
Superficial transverse perineal muscle

Ring Complete

Fig. 2.16: Endo-anal ultrasound showing decussation of the
superficial transverse perineal muscle with the external anal
sphincter and the deeper part a complete ring (by courtesy of
Prof. Clive Bartram).
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VESSELS OF THE LOWER LIMB ARTERIES

The primitive arterial supply to the lower limb (ischiadic
artery) followed the sciatic nerve out of the pelvis through the
greater sciatic notch. This artery arose from the posterior
division of the internal iliac artery and is represented in
human anatomy by the gluteal vessels which still participate in
the cruciate anastomosis with the deep femoral artery in the
thigh.

The arrangement of perforating arteries from the deep
femoral artery to the gracilis muscle remains of importance in
reconstructive gynaecological surgery allowing mobility to
musculocutaneous grafts from the inner aspect of the thigh (see
Chapter 21). Injury to the gluteal artery can occur during
transvaginal sacrospinous fixation (see Chapter 14).

ILIAC ARTERY

The development of the anterior compartment of the thigh
resulted in the predominance of the external iliac artery and
femoral artery as the main supply to the lower limb. There are
no parietal branches of the external iliac artery until it reaches
the inguinal ligament. Just occasionally, an anomalous origin of
the obturator artery may course over the pubic ramus to the
obturator foramen and be at risk in femoral hernia repair and
pelvic lymphadenectomy.

Obliterated umbilical A

Middle rectal A

Superior vesical A

Cervix

Vagina

Anal canal

Internal lliac Artery

The internal iliac artery has two divisions (Fig. 2.17). The
posterior division has an association with the roots of the
sciatic nerve as they traverse the greater sciatic notch. Because
of the cruciate anastomosis (see Fig. 2.17) retrograde flow
from this division to the anterior division is possible after liga-
tion of the stem internal iliac artery close to the bifurcation of
the common iliac artery. Embryologically, the anterior divi-
sion of the internal iliac (umbilical) artery is the artery to the
extra-embryonic bladder (allantois). In the adult, therefore,
the last patent branch of the anterior division of the internal
iliac artery is a main artery to the bladder, namely the superior
vesical. During radical hysterectomy the obliterated hypogas-
tric arteries (lateral umbilical ligaments) may be identified in
the para-vesical space and, if put on the stretch, provide a
convenient anatomical guide to the surgeon to the anterior
division of the internal iliac artery and hence to the origin of
the uterine artery. There is some variation in the origin of
these arteries, varying from close to the superior vesical with
a short transverse course to the lateral fornix, to a high ‘take
off” from the formation of the anterior division with an
oblique course across the cardinal ligaments to the same site.
There is similar variability in the site of origin of the other
branches of the internal iliac artery, although the course and
distribution tend to be constant.

Internal iliac A

Anterior division

External iliac A

Ureter

Pudendal A

Uterine A

Fig. 2.17: Internal iliac artery and its relations. Diagonal section of the female pelvis passing from the hip joint to the anal canal. On
the left the fat of the para-vesical space and part of the transverse cervical (cardinal) ligament have been removed. Unlabelled are

the gluteal, and lateral and median sacral arteries.
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The pudendal vessels accompany the pudendal nerve where
they enter the pudendal sheath on the medial aspect of the
ischial tuberosity (Alcocks canal). The relationship to the
ischial spine is relatively constant. Not only is this important for
the insertion of pudendal block for minor surgical and obstetric
procedures, but also during the insertion of suspensory sutures
in the operation of sacrospinous vaginal fixation placement of a
suture close to the tip of the spine runs the risk of vascular and
nerve damage (see Chapter 14).

VEINS

The veins of the pelvis constitute a veritable ‘mine field’ for the
surgeon. Their embryology is obscure and their anatomy char-
acterised by inconstancy even between two sides of the body.
The vessels are thin walled and generally without valves, so that
haemorrhage from trauma to a major vein will ‘well up’ from
two or even three directions.

Inferior Vena Cava

Formed from the confluence of the two common iliac veins, the
inferior vena cava is essentially a right-sided structure of
complex embryology. During embryonic life, there are three
pairs of longitudinal veins, the counterparts of the dorsal aorta.
These are the cardinal, supracardinal and subcardinal veins.
The definitive vena cava is made up of segments of all these
vessels with anastomotic channels. It is atypical persistence of a
sub-cardinal section which gives rise to the rare retrocaval
ureter. The azygos and lumbar veins are important tributaries
which need to be respected during lumbar (para-aortic)
lymphadenectomy.

ILIAC VEINS

Common lliac Veins

There is marked asymmetry in the course of these vessels, the
proximal part of the left common iliac vein being represented
embryologically by an inter-cardinal anastomosis. The left
common iliac vein is thus substantially longer than its right coun-
terpart and does not have the same proximity to the left common
iliac artery. This vein is the lowest major vascular structure in the
midline above the sacral promontory. It is, therefore, peculiarly
vulnerable to injury during blind insertion of instruments for
laparoscopy, either the Veress needle or the trocar.

External lliac Veins

The external iliac veins commence at the inguinal ligament and
become the common iliac veins after junction with up to three
internal iliac veins. Although it is possible to dislocate medially
the external iliac vein from the side wall of the pelvis in order
to gain access to the lymph nodes lateral and posterior to the
vein, the posterior inferior aspect needs to be treated with great
circumspection as large thin-walled vessels may drain directly
into the external iliac vein, particularly if the lymph nodes are
pathologically enlarged. There is an especially dangerous

triangle at the confluence of the main internal iliac vein with
the external iliac to form the common iliac. There is a flange of
vein wall between the two afferent vessels which is easily torn
during pelvic lymphadenectomy. It is most important that
fat-containing lymph nodes be drawn downwards and forwards
parallel to the external iliac vein rather than lifted upwards.
Haemorrhage in this area can only be stemmed by pressure over
all three major veins forming the junction.

The femoral vein is an important structure within the field
of inguinal lymphadenectomy. Within the femoral sheath, the
femoral artery is ‘sandwiched’ between the femoral vein and the
femoral nerve. Pulsation of the arteries, therefore, is a guide to
the position of the vein when venous access for blood sampling
is required.

The long saphenous vein enters the femoral vein through the
saphenous opening and cribriform fascia. There are three or
more small veins entering at this site corresponding to the small
named arteries which have arisen from the adjacent femoral
artery. The long saphenous vein itself lies deep to the
membranous layer of the superficial fascia. If traction is applied
to the sapheno-femoral junction during mobilisation, tenting of
the femoral vein can occur, resulting in its partial obstruction
by the ligature.

Internal Iliac Veins

The internal iliac veins are deserving of the greatest surgical
respect. Haemorrhage from them can be life threatening and
testing; the pelvis fills rapidly with dark blood which can
usually be staunched by pressure but with rapid resumption of
the bleeding when pressure is released. These veins are
connected without valves to those from the gluteal region
which pass between the roots of the sacral plexus, between
which they are prone to retract. Attempts at haemostatic suture
in this area carry a significant risk of major nerve root damage.
The uterine veins are varied and run a quite different course to
the uterine artery. Whereas the latter runs a more or less
oblique course from the side wall of the pelvis (anterior division
of internal iliac artery) over the ureter to the lateral fornix and
supravaginal cervix, the former commonly run inferior to the
ureter (although one branch may pass above with the artery).
When the ureter is drawn upwards during the operation of
hysterectomy the venous drainage is then almost vertically
downwards in to the iliac veins.

The pre-sacral area, bounded by the left common iliac vein
above and the two internal iliac arteries on either side, contains
the venous drainage from the buttocks through the gluteal veins.
The venous drainage of the sacrum and sacral canal is largely
posterior to the pre-sacral fascia (Waldeyer’s fascia). These veins,
when torn, can retract into small bony apertures and continue to
produce life-threatening haemorrhage. Special haemostatic
techniques such as ‘thumb tacks’ or wax may be required.

OVARIAN VEINS

Unlike the ovarian arteries, which arise symmetrically from
the aorta just below the origin of the renal arteries, ovarian
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venous drainage is asymmetrical. The tortuous ovarian veins,
often with anastomotic channels across the broad ligament to
the internal iliac system, wend their way in the infundibu-
lopelvic fold across the iliac vessels to the level of the renal
vessels. Once again, embryology is pertinent to the difference
in anatomy at this level. Like the left common iliac vein, the
left renal vein consists in its medial portion of an inter-sub-
cardinal anastomosis, which therefore passes anterior to the
aorta. The left ovarian vein joins this vessel, the left cardinal
system having disappeared. Renal carcinoma invading the
renal vein on the left side can sometimes give rise to retro-
grade venous spread to the female genital tract where second-
ary tumour in the ovary may histologically resemble primary
‘clear cell’ carcinoma.

Because of the broad ligament anastomosis metastatic
deposits may find their way through the uterine and vaginal
venous system to the ‘water shed’ at the lower quarter of the
vagina where external venous drainage to the pudendal system
commences. Presumably there is an element of stasis in this
region as it is a site of predilection for secondary deposits from
the uterus (including choriocarcinoma), particularly in the
sub-urethral region.

VASCULAR SUPPLY OF THE BOWEL

Knowledge of the blood supply to the alimentary canal is
directly relevant to certain areas of specialist gynaecology. The
distribution of vessels and, equally important, the disposition of
bloodless planes has an embryological basis. With the
disappearance of the yolk sac and closure of the extra-embryonic
coelom the intestine undergoes an anti-clockwise rotation
about the origin of the superior mesenteric artery. The
duodenum becomes plastered against the posterior abdominal
wall and at the duodeno-jejunal flexure the small bowel and its
mesentery appear from the hub of this rotation. The root of the
mesentery which passes down to the right iliac fossa contains
the ileo-colic and right colic vessels supplying the terminal
ileum, caecum and right colon. This means that lateral and
posterior to the caecum and right colon is a bloodless plane
where the primitive colonic mesentery adhered (by zygosis) to
the posterior abdominal wall. This plane is utilised when the
right colon is mobilised and swung medially to expose the vena
cava and aorta for the purposes of lumbar (para-aortic)
lymphadenectomy (see Chapter 16). The distribution of the
blood supply is also relevant to utilisation of the caecum and
right colon as an artificial vagina.

Marginal Artery (of Drummond)

There is an anastomotic branch between the fields supplied by
the right colic, middle colic and left colic arteries. Anastomosis
is not as free as between the arcades of the ileum and identifica-
tion and preservation of this artery is of importance when
mobilising the left colon up to the region of the splenic flexure
for low anastomosis. At a high level the inferior mesenteric vein
and artery are quite separate, the vein occupying one of the
para-duodenal folds on its way to form the hepatic portal vein.

The superior haemorrhoidal vessels cross the pelvic brim to
the left of the midline. When there is haemorrhage in the area,
they can be mistaken for the trunk of the internal iliac artery.
Within the pelvis the superior haemorrhoidal vessels are the
main supply of the upper rectum. Beneath the peritoneal
reflection may be found on either side the middle rectal arteries
within the lateral ligaments of the rectum. These do not seem
crucial to the viability of the distal stump; with low anterior
rectal resection, both lateral ligaments may be divided during
mobilisation to the anorectal ring. Distally, there will be an
anastomosis with the inferior haemorrhoidal vessels which arch
across the ischiorectal fossa from the pudendal vessels to supply
the anal canal. On the venous side this is also recognised as an
area of portal systemic anastomosis. Above the rectosigmoid
junction the blood supply of distal sigmoid colon is from above;
viability may be impaired if this is compromised.

BLOOD SUPPLY OF THE URINARY BLADDER,
URETER, VULVA AND INGUINAL REGION

Bladder

Although the superior vesical artery remains as the last
patent branch of the allantoic (umbilical artery) it is not in
fact the main blood supply to the adult bladder, which also
arises from the internal iliac system as the inferior vesical
artery, a large vessel in the male, partly replaced by the
vaginal artery in the female. The bladder wall is extremely
well vascularised to the extent that bleeding is often the first
warning sign to the surgeon of encroachment upon this
structure. The vascular pedicle is important when construct-
ing the base of tube grafts for ureteric re-anastomosis (Boari
operation, see Chapter 21). The ureter, by way of contrast,
has a very tenuous blood supply, being picked up as small
branches from most of the neighbouring large arteries,
particularly where it crosses the common iliac artery at the
pelvic brim. There are further branches from the uterine
artery in the ureteric canal; these, of course, will be lost with
lateral ligation of the uterine artery during radical hysterec-
tomy. There is a fine mesentery attached to the ureter which
lies against the peritoneum on the side wall of the pelvis.
This ‘envelope’ should be disturbed as little as possible in
radical pelvic surgery as excessive stripping can devitalise
the ureter and lead to sloughing and fistula formation.

Vulva and Groin

The vulva and its appendages are liberally supplied with blood
vessels from the internal and external pudendal systems. The
terminal branches of the internal pudendal artery, after giving
off the inferior haemorrhoidal artery are the perineal branch
and the artery to the clitoris. There is a free anastomosis in the
subcutaneous area which means that pedicle grafts of fat are
viable whether hinged anteriorly or posteriorly (Martius
operation, see Chapter 21).

In the inguinal region, the situation is quite different.
There are three small arteries given off from the origin of the
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femoral artery before it gives off its deep (profunda) branch.
That which supplies the skin of the groin must be an end
artery as sloughing of the skin over the femoral triangle is
fairly common after inguinal lymphadenectomy in which
these arteries are ligated.

Lymphatic System

All lymphatic channels from the lower half of the body eventu-
ally converge on the thoracic duct after passing 26 through a
number of lymph node stations en route. This is the basis for
left-sided supraclavicular none involvement in some cases of
ovarian malignancy (cp gastric cancer).

LYMPH DRAINAGE OF THE EXTERNAL
GENITALIA

Inguinal Lymph Nodes

The lymphatic drainage of the lower limb converges on the
medial aspect of the thigh. The primary lymph nodes lie distal
to the inguinal ligament and, in modern terminology, are all
called inguinal. There is one distal lymph node station in the
popliteal fossa. The inguinal lymph nodes are situated superfi-
cial and deep to the deep fascia.

The superficial inguinal nodes are arranged in a ‘tilted T’
shape with medial and lateral horizontal groups and a vertical
chain related to the long saphenous vein before it passes through
the cribriform fascia. The medial horizontal group is most likely
to be involved in vulval malignancy. The distribution of the
lymphatic channels and their relationship to the labio-crural
folds were described in a classic exposition by Parry-Jones.!®

The deep inguinal nodes (at one time called femoral) are up
to three in number in the deep part of the cribriforms fascia just
above and below the sapheno-femoral venous junction and also
in the femoral canal (Cloquets node); the latter is inconstant.
Deep nodes are not found distal to this point, but the distal
limit of the cribriform fascia may be indistinct. Not all
lymphatics from the thigh pass through the femoral canal, but
may be seen on lymphography entering the pelvis across the
length of the inguinal ligament.

Pelvic Lymph Nodes

Although the pelvic nodes are largely located near major
vessels, their afferent drainage in no way corresponds those
located near the external iliac vessels being first station nodes
for some pelvic viscera. Pelvic nodes are parietal and visceral.!®

Parietal Nodes

External iliac nodes. There are three channels and three node
chains on each side. Inter-iliac nodes (commonly but incor-
rectly called ‘obturator’) are the posterior external iliac group.
They lie anterior and superior to the obturator nerve (dissec-
tion of the fat beneath this nerve is unrewarding). The other

node chains are related to the artery and to the cleft between the
vein and artery.

Internal iliac nodes are situated between the corresponding
artery and vein and posterior to the vein. Lymph drainage from
the posterior thigh follows the gluteal vessels to these nodes.

Sacral nodes. Lateral and medial groups (the medial are
related to the median sacral artery).

Common iliac nodes. These have similar distribution to the
external iliac nodes.

Lumbar nodes (commonly called ‘para-aortic’ although the
majority are ‘para-caval’).

There are four lymph chains, two lateral and one in front of
and one behind the great vessels.

Lymph drainage from the ovary is bi-directional with a
direct channel to nodes at the level of the renal vessels as well as
to nodes on the side wall of pelvis.

The uterine fundus may drain in a similar manner, and intra-
peritoneal malignancy near the deep inguinal ring may involve
inconstant, inferior epigastric nodes or the superficial inguinal
groups.

Another inconstant parietal node is found in the obturator
foramen, not to be confused with the inter-iliac group (see the
text above). This drains the medial thigh.

Visceral Nodes

These relate to the viscera and are labelled parametrial, paravesi-
cal and para-rectal. One parametrial lymph node lies between
the ureter and uterine artery. The pararectal nodes are the most
distal station of the inferior mesenteric group.

The lymph node drainage of the cervix is illustrated in Fig. 2.18.

Fig. 2.18: The regional lymph node station of the uterine cervix.
Channels 8, 9 and 10 (indicated by especially heavy lines) lead
to those regional node stations most frequently reached by the
efferent lymph vessels of the cervix. Nonetheless, it is necessary
to remember that carcinoma cells can also reach the pelvic lymph
nodes by way of channels, 1-7, without previous interruption.
To (1) rectal, (2) subaortic (promontorial), (3) aortic, (4) medial
common iliac, (5) lateral common iliac, (6) lateral external iliac,
(7) sacral, (8) superior gluteal, (9) interiliac and (10) inferior
gluteal lymph nodes.
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Nerves

The pelvic contents are visceral and hence the nerve supply,
both sensory and motor, is autonomic. Certain somatic nerves,
however, pass through the field and the pelvic surgeon needs to
be aware of their presence and of their significance.

FEMORAL NERVE

The lumbar plexus within the false pelvis is well protected from
injury until it forms the femoral nerve in the most lateral
compartment of the femoral sheath. The femoral nerve should
not be exposed in the operation of inguinal lymphadenectomy.
It can, however, be injured by abdominal wound retraction.

The obturator nerve appears in the pelvis from behind the
bifurcation of the common iliac vessel but traverses the ovarian
or obturator fossa, disappearing from view through the
obturator foramen whence it is responsible for innervation of
the medial compartment of the thigh.

The nerve is an important landmark during pelvic
lymphadenectomy and forms the posterior margin of the
dissection field. Involvement of the obturator nerve in this area
can give referred pain the medial side of the knee. Likewise
severance will produce some analgesia in this area and interfer-
ence with adduction of the thigh. Walking can be affected.

SCIATIC NERVE

This is formed from the anterior roots of the sacral outflow and
the lumbosacral trunk from L5 which crosses the pelvic brim
and is susceptible to injury at this point. The nerve roots are
protected by a dense fascia. Sciatic pain from malignant infiltra-
tion of the area is a sure indicator of inoperability. There is the
potential for injury from a misplaced suspensory suture.

GENITO-FEMORAL NERVE

This supplies a sensory distribution to part of the vulva and
adjacent high. It is demonstrable on the surface of the psoas
muscle and marks the lateral limit of the dissections required
for external iliac lymphadenectomy.

ILIO-INGUINAL NERVE

This nerve supplies a slightly higher area of the groin and actu-
ally traverses the inguinal canal. Its importance in gynaecology
is the risk of entrapment in Pfannenstiel incisions and more
particularly within the sutures used for suspensory procedures
of the uterus (modified ventrisuspension) or of para-urethral
tissues (slings or cystoscopically directed needle suspensions).

PUDENDAL NERVE

This accompanies the pudendal vessels in the route described
above. Its main branch is the inferior haemorrhoidal, which is
important as it is the nerve supply to the external anal sphincter.
The nerves enter the sphincter from the posterolateral aspect, a
relationship which is relevant to sphincter repair operations. The

perineal nerve is an important anterior branch, and increased
transmission latency may result from neuropraxia.

Autonomic Nervous System (Fig. 2.19)
SYMPATHETIC NERVES

On each sympathetic chain every spinal nerve has a ganglion
related to the anterior root terminating with the ganglion impar

Fig. 2.19: The autonomic nerves in the pelvis. Post-ganglionic
sympathetic fibres from the thoracolumbar outflow form the
hypogastric plexuses. They are joined by the pre-ganglionic para-
sympathetic nerves from the sacral nerves 2, 3 and 4. The motor
nerve supply to the detrusor muscle of the bladder traverses the
root of the cardinal ligament and the parasympathetic innerva-
tion of the distal colon and rectum leaves the pelvis retrograde
(nerve of Learmonth).
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in front of the coccyx. The preganglionic sympathetic outflow
is confined to the thoracolumbar region with grey rami
communicantes conveying sympathetic motor fibres which
pass up and down the sympathetic chain to relay in the ganglia.
White rami leave the ganglia and come together to form the
splanchnic nerves. Many sympathetic nerves are closely related
to arteries entering the pelvis including the iliac and ovarian
arteries.

Some of the sympathetic motor supply to pelvic organs from
lower thoracic roots forms the superior hypogastric plexus in
front of the sacral promontory below the left common iliac
vein. This plexus also transmits visceral afferent fibres from
those areas innervated by thoracic segments (e.g. cervix and
uterus). The distribution of sensory fibres is variable but
interruption of the hypogastric plexus (pre-sacral neurectomy)
can reduce upper genital sensitivity and in particular abolish
the pain of uterine contractions. In the female, there is little
motor change following a pre-sacral sympathetic nerve
resection, most of the efferents being associated with vascular
tone. In the male, however, erectile dysfunction can result from
their interruption.

PARA-SYMPATHETIC NERVES

The pelvic para-sympathetic outflow is provided by the pelvic
splanchnic nerves related to sacral segments S2, 3 and 4.
These form the inferior hypogastric plexuses either side of the
ampulla of the rectum joining in with some of the efferents
from the superior hypogastric plexus and also further post-
ganglionic sympathetic fibres from the ganglia associated with
the sacral nerves. This is the reason why the pre-sacral
neurectomy procedure does not have demonstrable effect
upon either the para-sympathetic or sympathetic innervation
of the bladder. These pelvic splanchnic nerves course forwards
on the side walls of the pelvis to reach the trigone and base of
the bladder (nervi erigentes). Inevitably they have to pass
through the lateral attachments of the transverse cervical
(cardinal) ligaments. This will be in the outer third of these
ligaments, but the actual situation is variable. It means that
there is in some cases a substantial risk of denervation of the
bladder by wide resection of the cardinal ligaments at radical
hysterectomy (see Chapter 16).

Bony Pelvis

The anatomy of the female bony pelvis has long been of rele-
vance to the obstetrician. However, with an increase in interest
the application of surgery to problems in the posterior compart-
ment of the pelvis, bony land marks in the area become impor-
tant, not only for interpretation of images but also as tactile
points of reference. Perhaps the most important of these are the
ischial spines.

Conclusion

Anatomy is a living science and individual to each person. The
principles of applied anatomy and associated physiology
outlined in this chapter are essential for the understanding of
much gynaecological pathology and for the demarcation of
appropriate treatment.

All the various functions of the pelvis, particularly continence
and coitus, need due consideration before surgical interventions
are undertaken which can have far reaching effects on
subsequent quality of life.
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Pre-operative Assessment and
Diagnostic Procedures

Pre-operative Assessment and

Diagnosis

INTRODUCTION

The pattern of specialist care of patients requiring surgery has
changed radically over the last two decades, and this has been
particularly evident in gynaecology. Although all medical
students have traditionally received some teaching in gynaecology,
it is only more recently that general practitioners (GP) and nurses
have taken on a wider role in the provision of services in areas
such as contraception, cervical screening and the preliminary
investigation and management of many gynaecological
conditions. Often the GP works closely with hospital specialists,
using jointly developed and agreed protocols of management.
Where these are well developed the GP can not only book
patients directly into a specialist clinic, but in some situations
book them directly on to the Consultant’s operative waiting list.

Rather than traditional general gynaecology clinics, many
hospitals now have subspeciality clinics for disease or symptom-
complex disorders. Some of these run as multidisciplinary
clinics with nurse-specialists, counsellors, consultants from
other specialities and ultrasound scanning or other diagnostic
facilities available (see Tables 3.1 and 3.2).

SPECIALIST CLINIC

An increasingly popular concept is to provide a ‘one-stop’ clinic,
where all diagnostic services relevant to the particular specialist
clinic, whether it be ultrasound scanning, blood tests, immedi-
ate radiological referral, colposcopy and biopsy, out-patient
hysteroscopy, etc. are available for the patient attending the
clinic on the first appointment.

Table 3.1: Examples of specialty out-patient clinics as used in

many hospitals

Childhood & adolescent
Colposcopy

Pelvic pain

Pre-admission
Early pregnancy diagnostic Rapid access
Fertility Reproductive medicine
Fibroids/endometriosis Recurrent miscarriage
Gynaecological cancer Termination of pregnancy
Menopause Urogynaecology & pelvic floor

Menstrual disorders Vulval disorders

Marcus E. Setchell

Table 3.2: Examples of multidisciplinary clinics

Pelvic floor Colorectal surgeon
Radiologist
Anorectal physiologist

Gynaecological cancer Radiotherapist
Medical oncologist

Palliative care physician

Fertility Andrologist
Endocrinologist
Pelvic pain Pain control specialist

Psychologist

Vulval disorders Dermatologist

Psychologist

A clinical history proforma is often completed by the general
practitioner prior to the first appointment, or by a clinical nurse
practitioner at the clinic. Depending on the nature of the
specialist clinic, preliminary pathological investigations may
have been done before the first visit to the clinic. Other basic
investigations, such as an ultrasound scan may be done before
the patient is seen by the Consultant, who then takes a clinical
history, based on the proforma if one has been completed,
expanding on relevant points, before carrying out a clinical
examination. This is likely to include as a minimum an abdom-
inal and vaginal examination, and where appropriate a more
general medical and/or rectal examination, with attention to
any other relevant system. A preliminary diagnosis may be able
to be made, decisions taken regarding the need for any other
investigations, and a plan of clinical management explained to
the patient and her partner or any other relative or friend if she
so chooses. If more complex imaging or pathology tests are
needed, a second visit will be necessary before reaching a
definitive management plan.

In some hospitals, the patient can be booked for a day case
or in-patient admission straightaway, and all the pre-admission
arrangements, including the consent form, pre-anaesthetic and
medical checks are done straightaway, whilst others prefer an
additional pre-admission clinic visit a week or two prior to the
day of operation. This kind of ‘Clinical Care Pathway’ is
intended to streamline the process for the patient, and make
economically efficient use of resources. The patient, however,
may find this a bewildering and de-humanising experience
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during which she has been seen by a large number of different
members of the clinical team and left with an impression of
being ‘processed’ without a clear understanding of what is
happening. It is extremely important for all members of the
team to introduce themselves, explaining their role and giving
the patient plenty of time to ask questions and have them
answered. Whilst the use of hand-out literature may be a useful
adjunct, it must never be allowed to replace doctor/nurse
communication with the patient.

PRE-ADMISSION CLINIC

Most of the preparatory tasks that used to be undertaken after
admission to hospital now take place in the pre-admission clinic
sometime before admission, as explained above. This pre-opera-
tive check includes a review of any relevant medical, anaesthetic,
drug and allergy history, and confirmation of the diagnosis and
operative procedure to be carried out, leading to the production
of documentation usually on a standard template proforma. If a
medical condition requires review appropriate referral can be
made and pre-operative blood and urine checks done, as well as
an ECG, chest X-ray and any other simple investigations. Ideally,
an anaesthetist should be present or available in the clinic. The
exact nature of the operation will be explained to the patient, and
the consent form may be completed. The pre-admission clinic
will have ensured that the patient clearly understands the dura-
tion of pre-operative abstinence from food and drinks, smoking,
medication withdrawal and any other instructions. She should
also have been informed about expected length of stay, time off
work, likely postoperative recovery and restrictions on activity.
She should be advised about making arrangements for collection
and transport home. This is especially important for elderly or
socially isolated patients, for whom special transport or escort
plans may be necessary.

HOSPITAL ADMISSION

Day case patients are usually admitted two hours prior to the
starting time of the operating list, and it is now unusual for
patients to be admitted for in-patient operations more than a
few hours pre-operatively. Exceptions might be a patient requir-
ing a blood transfusion, or needing local skin or sepsis care
prior to surgery, e.g. fistula patients. Even bowel preparation is
often given to the patient for self-administration at home prior
to admission.

Shortly after admission, the patient is confronted by another
overwhelming array of staff, including receptionist, nurses,
junior doctors, anaesthetist and surgeon, to which may be
added medical and nursing students, physiotherapist and
others. All these staff will be asking questions and giving
information, whilst checking documentation, ticking boxes and
form-filling to ensure that nothing has been omitted. If the
consent form has been completed in the pre-admission clinic it
is important to discuss again with the patient in case there have
been intervening changes in symptoms, and to confirm that she
understands and is comfortable with what is planned. Sometimes
there has been such a substantial change in the patient’s

condition that the planned procedure is no longer appropriate,
and in such cases there should be no hesitation in cancelling or
changing the procedure. Further explanation and reminders
about what to expect in the early postoperative recovery phase
should be given.

BLOOD TESTS

Checking the results of blood tests, and repeating them if neces-

sary, is essential. Almost all patients having gynaecological

procedures, even of the most minor nature, should have had the
following tests recently, and the results be available:

(a) Haemoglobin (and FBC if anaemia is suspected because of
menorrhagia or clinical appearance).

(b) Haemoglobinopathy screening where clinically indicated.

(c) Blood group, because of the rare possible risk of haemor-
rhage in even the most minor operations such as termina-
tion of pregnancy or laparoscopy. It is also important to
know the Rhesus group when a patient is in early preg-
nancy, so that Anti-D prophylaxis can be given if required.

(d) Hepatitis B screening is mandatory in many hospitals for
all operative patients, and HIV screening is advisable for
selected high-risk groups.

(e) Beta HCG pregnancy test should be carried out in women
of reproductive age who are in the second half of their
menstrual cycle or the menstrual period is late. This is
particularly important if the patient is having a sterilisation
or intervention for infertility.

(f) Routine urine dip-stick testing for protein and glucose.

THROMBOPROPHYLAXIS

All patients should be risk assessed for thromboembolism,
taking into account any previous history of thrombosis, family
history, and risk factors (such as age, obesity, smoking, immo-
bility) and the nature of the surgery.!> This assessment may
have been made in the pre-admission clinic. Risk is assessed as
low, medium and high, using a guideline, such as those issued
by the RCOG, NICE, or local modification thereof (see
Table 3.3),> and a decision is made and documented as to
whether simple measures, such as TED stockings are to be used,
or low-dose heparin prophylaxis.

OTHER CONSIDERATIONS

Policies regarding skin shaving and marking vary in different
hospitals. Hair clipping will often suffice to avoid hair getting
into the operative field or obscuring the surgeon’s view, and
shaving should be kept to as small an area as necessary. Skin
marking procedures designed to prevent wrong site, side or
operation are increasingly used, and have been shown to reduce
of rare but serious errors. Last minute changes to operating list
order are another potential source of mistakes; information,
both written and verbal, must be given to ward staff, anaesthet-
ist, and theatre staff about any such changes.

Pre-med sedatives and analgesics are now rarely given, and
finally the patient is ready to go to theatre. Provided she is
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Table 3.3A: Assessing risks of venous thromboembolism (VTE) and bleeding

VTE risk factors

® Active cancer or cancer treatment

* Age >60 years

e Critical care admission

e Dehydration

¢ Known thrombophilias

¢ Obesity (BMI >30 kg/m?)

¢ One or more significant medical comorbidities (for example, heart
disease; metabolic, endocrine or respiratory pathologies; acute
infectious diseases; inflammatory conditions)

Personal history or first-degree relative with a history of VTE
Use of HRT

Use of oestrogen-containing contraceptive therapy

Varicose veins with phlebitis

Table 3.3B: Balancing the risks of VTE and bleeding before
offering VTE prophylaxis

If VTE risk increased

¢ Offer mechanical VTE prophylaxis at admission*
¢ Continue until mobility no longer significantly reduced

If risk of major bleeding low

¢ Add low molecular weight heparin (LMWH)
e Continue until mobility no longer significantly reduced (generally
5-7 days)

Major cancer surgery in the abdomen or pelvis

¢ Continue pharmacological VTE prophylaxis for 28 days after
surgery.

*Choose any one of the following:

¢ Anti-embolism stockings (thigh or knee length)

¢ Foot impulse devices

¢ Intermittent pneumatic compression devices (thigh or knee length)

reasonably fit and mobile, most patients now walk to the anaes-
thetic room, rather than be wheeled on a trolley. Once in the
anaesthetic room, further checks are done to ensure that the
correct patient has arrived for the expected operation.

EMERGENCY ADMISSION

Emergency Admission to hospital still accounts for an appreci-
able volume of the gynaecological workload of most large
hospitals, but patients no longer all arrive via the Accident and
Emergency Department, because of the development of Early
Pregnancy Diagnostic (or assessment) Units and various forms
of Emergency Gynaecology Clinics which cater for same-day
referrals from general practitioners or patient self-referral. The
geographical siting of these clinics will vary in different hospi-
tals, perhaps adjacent to other Gynaecology Clinics or wards, or
the A&E Department. Substantial vaginal bleeding (whether
due to a miscarriage or exceptionally heavy menstrual bleed-
ing) and acute lower abdominal pain from conditions such as
ectopic pregnancy, ovarian cyst accidents and pelvic inflamma-
tory disease are just some of the more common conditions that
may still present through the A&E Department at any time (see
Table 3.4). Emergency patients are often initially assessed by

Patients who are at risk of bleeding

All patients who have any of the following:

¢ Active bleeding

e Acquired bleeding disorders (such as acute liver failure)

e Concurrent use of anticoagulants known to increase the risk of
bleeding (such as warfarin with INR >2)

e Lumbar puncture/epidural/spinal anaesthesia within the previous 4

hours or expected within the next 12 hours

Acute stroke

Thrombocytopaenia (platelets <75 x 10%/L)

Uncontrolled systolic hypertension (=230/120 mmHg)

Untreated inherited bleeding disorders (such as, haemophilia or von

Willebrand’s disease)

Table 3.4: Common causes of emergency gynaecological
admission

Spontaneous miscarriage (Incomplete/inevitable)
Ectopic pregnancy

Acute pelvic infection

Tubo-ovarian abscess

Ovarian cyst torsion/rupture

Severe menorrhagia

Bartholin’s abscess

Urinary retention

Postoperative complications

relatively junior staff, but 24 hour availability of ultrasound
scanning machines, rapid pregnancy testing and haematologi-
cal investigations allows a diagnosis to be made in A&E or the
Emergency Clinic prior to admission to the emergency gynae-
cological ward, and in some cases the patient may return home
for operation the following day, whether as a day case or
in-patient. Similar documentation is prepared for emergency
admission patients. Many hospitals have one or more consult-
ants with a designated lead position as lead clinician(s) for this
emerging speciality. This welcome change is to improve the care
of emergency patients, who in the past were not regarded as
high priority and did not always get the best and most prompt
attention.

Diagnostic Procedures

HYSTEROSCOPY

Introduction

The advantage of directly inspecting the uterine cavity rather
than performing blind biopsy and curettage began to appeal to
gynaecologists in the early 1900s,* and attempts were made to
examine the uterine cavity with a modified cystoscope. The
technical difficulties of uterine distension and poor illumina-
tion prevented the procedure becoming useful until the arrival
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of fibre optical hysteroscopes in the 1970s. Initially, the use of
diagnostic and operative hysteroscopy remained the preserve of
a few enthusiasts, but by the 1980s the equipment had reached
a point of development whereby hysteroscopy could be carried
out simply and relatively cheaply in a day surgery unit. The
advent of smaller guage scopes has led to a growing practice of
out-patient hysteroscopy without anaesthesia, although local
anaesthesia may be used if the cervical os is tight.

The operation of dilatation and curettage (D&C, see
Chapter 7) was long regarded as the standard method of inves-
tigating and treating intra-uterine pathology, (even if its critics,
labelling it ‘an operation for the diagnostically destitute]
deplored its overuse). Today it has virtually been replaced as a
diagnostic procedure by hysteroscopy and directed biopsy, and
as a therapeutic operation by electrosurgical resection, snaring
and laser techniques for observed pathology.

A diagnostic hysteroscope consists of an outer sheath
through which a distending medium is passed under pressure.
Normal saline is by far the most widely used medium, but
carbon dioxide is still used by some clinicians, who find it less
messy. The telescope, consisting of a lens system and fibre optic
illumination bundles, couples tightly to the sheath to prevent
leakage of distending medium. For out-patient hysteroscopy, a
3 mm telescope with a 4 mm outer sheath is recommended,
whilst for theatre usage a larger 4 mm telescope with a 5.5 mm
sheath is more generally used (Fig. 3.1). Flexible hysteroscopes
are much more expensive, difficult to sterilise and offer few
advantages. The use of a video camera attached to the eye piece
allows magnification, a more comfortable operating position,
and demonstration of the intra-uterine findings to trainees and
theatre staff, as well as allowing permanent photographic or
video images to be made.

Indications

The indications for hysteroscopy include abnormal uterine
bleeding, such as menorrhagia, intermenstrual bleeding,
prolonged menstruation and post-menopausal bleeding.
Regular cyclical heavy bleeding in a woman under 40, with a
normal size uterus is unlikely to reveal intra-uterine pathology

and should be reserved for those who have failed to respond to
medical treatment. Other indications for hysteroscopy include
recurrent miscarriages, infertility, suspected congenital abnor-
malities of the uterus, secondary amenorrhoea and misplaced
or lost IUCD. Transvaginal ultrasound is usually done as a
screening test and a normal scan may obviate the need for a
diagnostic hysteroscopy. Saline sonography may also be helpful
to demonstrate intra-uterine filling defects.

Technique

The patient is placed in the lithotomy position, the vagina and
cervix are cleaned with an aqueous antiseptic solution and the
position of the uterus confirmed by bimanual examination. A
Sims’ speculum is inserted and a tenaculum or vulsellum
forceps applied to the anterior lip of the cervix. A uterine sound
is passed to confirm the axis of the uterus. The hysteroscope is
then connected to the distension medium and the cervix dilated
by hydrodilatation pressure under direct vision. If the cervix is
stenosed it may be necessary to gently dilate it to 3-4 mm,
ensuring that the dilator is only passed just through the internal
0.

If a low-viscosity fluid is used, normal saline or dextrose 5%
are perfectly adequate for diagnostic purposes. To provide
adequate uterine distension, the intra-uterine pressure needs to
be 40-50 mmHg, and this may be achieved by hydrostatic pres-
sure whereby the bag of infusion fluid is kept 1 metre above the
patient, or by the use of a pressure cuff around the infusion bag.
More sophisticated pressure rotatory pumps are available and
are particularly useful for therapeutic procedures, such as
endometrial resection or resection of fibroids, where continu-
ous flow of fluid is necessary. If CO, is being used, a CO, insuf-
flator which delivers gas at a maximum rate of 100 mL/min is
used (Fig. 3.2). The author prefers the use of a simple pressure
cuff on a bag of normal saline for diagnostic hysteroscopy, both
in out-patients and the theatre, but concedes that CO, may be
less messy.

Once the hysteroscope is passed under direct visual control
through the cervix, it may take a few moments for the whole
uterine cavity and fundus to become well distended. Each

Fig. 3.1: A variety of hysteroscopes in common usage.

Fig. 3.2: CO, hysteroflator.
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uterine cornu is identified, and the cavity carefully inspected for
pathological lesions; it is desirable to take still photographs
from the video camera system to provide permanent
documentation (see Figs. 3.3-3.5).

If a directed biopsy is to be taken, the hysteroscope must be
withdrawn and a wider sheath with operating channel used. In
the anaesthetised patient a full D&C may be performed if there
is generalised hyperplastic endometrium, or a directed biopsy
or polypectomy may be performed. Major interventions such as
myomectomy, endometrial resection and division of a septum

Fig. 3.3: Hysteroscopic view of normal tubal ostium.

Fig. 3.4: Hysteroscopic view of polypoidal endometrium.

Fig. 3.5: Hysteroscopic view of endometrial carcinoma.

or adhesions should only be carried out after full discussion
with the patient (see Chapter 9).

Out-Patient Hysteroscopy

Increasingly, straightforward hysteroscopy is being carried out
as an out-patient procedure without anaesthesia, or with a
paracervical block and mild sedation or analgesia.® It has been
shown to be acceptable to many women and to have a failure
rate virtually no higher than when done with anaesthesia.
However studies have shown that between 3% and 10% of
women report severe pain and would not recommend it to their
friends.®” The technique is essentially the same as any diagnos-
tic hysteroscopy, but narrower guage instruments are used and
avoidance of dilatation of the cervix is particularly important as
this is likely to cause pain and/or vaso-vagal shock. It has
proved less popular for therapeutic hysteroscopy, other than for
the simplest of procedures (e.g. polypectomy) because of the
narrow working channel and unpredictability of patient toler-
ance.

Complications

The important complications of hysteroscopy include perfora-
tion and fluid absorption. Whilst the latter is an important risk
in ablation procedures, particularly where glycine or sorbitol
are used (see Chapter 9), the use of normal saline in diagnostic
hysteroscopy is unlikely to lead to any electrolyte disturbance,
even if there is excessive absorption. Nevertheless, the amount
of fluid input and an estimate of outflow should be recorded.
Perforation will be apparent because of failure to maintain
distension and poor visualisation of the cavity. The hystero-
scope should be removed and if there is evidence of appreciable
bleeding, laparoscopy should be performed and usually the
bleeding can be controlled with diathermy or a suture. If there
is insufficient evidence of bleeding to warrant immediate lapar-
oscopy, the patient should be observed for a few hours and
prophylactic antibiotics given. Infection as a complication of
hysteroscopy is rare, but if during the procedure there is suspi-
cion of cervical or pelvic infection, prophylactic antibiotics may
be given.

DIAGNOSTIC LAPAROSCOPY

The establishment of laparoscopy, sometimes known as perito-
neoscopy or celioscopy, has been the major advance in diagnos-
tic gynaecology in the latter part of the twentieth century,
owing much to the work and writings of Palmer,® and Steptoe.’
The early techniques of laparoscopy were performed between
1910 and 1940, mainly by physicians. In the 1940s culdoscopy
or transvaginal peritoneoscopy via the pouch of Douglas was
developed and widely practised in the USA, but this has now
been abandoned throughout the world in favour of laparoscopy.
Diagnostic speculation can now be replaced by precision and
certainty. Nevertheless, it cannot be too strongly emphasised
that laparoscopy is a potentially hazardous technique with an
appreciable morbidity and even mortality, especially where

I~




S

Section A | Introduction, Anatomy, Pre-op. Diagnosis and Management, Imaging, Skill Learning, Postop. Care

operative procedures involving the use of intraperitoneal
diathermy are concerned. The wider the application and the
readiness with which the procedure is undertaken makes atten-
tion to safety ever more important. Both endoscopist and
anaesthetist must be aware of the particular complications and
the ways of avoiding them. No gynaecologist should attempt
laparoscopy unsupervised until he/she has been properly
trained in safe technique, avoidance and recognition of prob-
lems, and their management should they occur.!

Technique

Laparoscopy is carried out in the operating theatre under full
aseptic precautions. Local anaesthesia can be employed if
conditions are suitable and the patient so motivated. Usually,
however, general anaesthesia is preferred, both for patient
comfort and predictability of successful completion of the
procedure. The particular problems related to a carbon dioxide
pneumoperitoneum, such as diaphragmatic splinting, inferior
vena caval compression, gastric regurgitation and hypercapnia
due to carbon dioxide accumulation leading to possible cardiac
arrhythmias, may largely be overcome with a cuffed endotra-
cheal tube, muscle relaxants and positive pressure ventilation.

Procedure

The patient is placed in the semi-lithotomy (Lloyd Davies)
position as for abdomino-perineal operations. The abdomen,
vagina and perineum are cleansed and draped (Fig. 3.6) so that
laparoscopy may be abandoned in favour of laparotomy at any
stage in the proceedings without re-draping or re-positioning
the patient. The bladder is catheterised and bimanual examina-
tion performed. If a hysteroscopy is also being undertaken it is
appropriate to do it at this stage. If it is not, the cervix may
require slight dilatation in order to insert an insufflation
cannula (e.g. Spackman cannula or derivative) which is then
locked on to the cervix in order that the uterus may be manipu-
lated and dye injected if indicated. This step is omitted if there
is any possibility of an intra-uterine pregnancy.

The patient is supine until after the insertion of the first
trocar and cannula. A small incision, usually vertical (or hori-

Fig. 3.6: Laparoscopy. A patient in position for laparoscopy.

Fig. 3.7: Laparoscopy. The umbilicus may be held steady with
the left hand or with tissue forceps. The Veress needle is inserted
at right angles to the skin of the abdominal wall, directly through
the umbilicus.

zontal depending on the anatomy of the particular umbilicus
and previous scars), is made through or in the inferior aspect of
the umbilicus. A Veress needle is tested, and grasping it like a
pencil well down the shaft, inserted through the umbilical inci-
sion at right angles to the skin, (see Fig. 3.7) until it is felt to
have just penetrated the skin. There is virtually no subcutane-
ous fat in the umbilicus itself, even in moderately obese
patients. The needle consists of a spring-loaded blunt perfo-
rated trocar within a sharp cannula. Resistance allows the sharp
cannula to protrude, and loss of resistance allows the blunt
trocar to spring forward again, thus diminishing the risk of
perforating a viscus as the peritoneal cavity is entered. Once
through the skin, the direction of the needle is continued until
a second click is felt or heard as it penetrates the linea alba and
peritoneum. Great care must be taken not to advance the needle
further into the peritoneal cavity, as the intestine may be very
close. (see Fig. 3.8). Before insufflation of carbon dioxide gas,
aspiration with a syringe with 10 mL of saline attached to the
needle helps to ensure that the tip is not misplaced in a viscus
or blood vessel. As a further test, a small volume of saline is
injected, and re-aspiration attempted. If the fluid is returned,
the needle point is likely to be in a loculus rather than the
general cavity. Provided it has not returned a ‘drop’ test may be
done to see that saline enters freely under negative pressure.
The needle is then connected to the insufflation apparatus [e.g.
Semm’s machine (WISAP)] and the gas introduced until the
intraperitoneal pressure reaches 20-25 mmHg. If the pressure is
unsatisfactory the needle should be re-inserted once, but if this
still fails to produce a satisfactory pneumoperitoneum, it
should either be re-inserted via Palmer’s point (see below), or
the Hassan open technique applied. Adequate distension of the
abdomen is usually obtained with 3-5 litres of gas. Studies have
shown that if the peritoneal pressure has been raised to 20
mmHg, the volume of gas instilled will mean that there is a
distance of 5-7 cm between the skin and any abdominal viscus.
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Fig. 3.8: Laparoscopy. The Veress needle is only advanced until
it has just entered the peritoneal cavity, so as to avoid penetra-
tion of intestine or aorta.

The insufflation needle is then withdrawn and a larger 5 or 10
mm trocar and cannula (Fig. 3.9) is inserted perpendicular to
the skin and then through the abdominal wall with a firm direct
push. Once through the peritoneum the trocar is withdrawn
and the laparoscope introduced. The pressure is now reduced to
15 mmHg and the gas volume will be satisfactory to maintain
good visualisation without splinting the diaphragm and causing
ventilatory difficulties once the patient is placed in the
Trendelenberg position.

Once the laparoscope, with or without a video camera
attachment, has been inserted, the patient is placed in a steep
Trendelenburg position. In order to manipulate the pelvic
contents and to visualise the full length of the Fallopian tubes
and all surfaces of the pelvic viscera, it is necessary to introduce
a second instrument. If the procedure is purely diagnostic, the
second port may be placed centrally about 3 cm above the pubic
bone rather than in the iliac fossa, after transilluminating the
abdominal wall to avoid puncturing blood vessels. A blunt
probe or atraumatic forceps may then be passed through the

Fig. 3.9: Laparoscopy. Insertion of trocar and cannula through
umbilical incision.

second port to clearly demonstrate all the pelvic viscera. If there
is any possibility that some minor operative procedure may
need to be done, it is usual to insert the second port, in one or
other iliac fossa, after transillumination of the abdominal wall
and having visualised the obliterated umbilical arteries. At the
end of the operation as much gas as possible is expelled through
the cannula by pressure on the abdomen and clips, sutures, or
adhesive glue are applied to the puncture wounds.

Indications

The indications for laparoscopy may be considered as diagnos-
tic or therapeutic. In the former category, the laparoscope
enables the clinician to make a precise diagnosis in the
frequently difficult clinical situations of suspected ectopic preg-
nancy, pelvic inflammatory disease or endometriosis. Moreover,
in most cases of indeterminate pelvic pain a gynaecological
cause may be either proven or eliminated. It is important to
record and document the findings carefully and most units now
have access to good digital photographic or video recording
equipment to create permanent images of any pathology.

In the investigation of infertility laparoscopy is invaluable. A
dye, such as methylene blue, is injected through an intracervical
cannula and it may be seen to traverse the tubes and spill from
their fimbrial ends. If no dye enters the tube it may be because
there is a cornual obstruction, but it may be artifactual either
because of a loose fit of the intra-uterine cannula and leak-back
of the dye or tubal spasm. If dye enters the tubes its presence
may be seen through the serosa so that if the tubes are not
patent, the site of the block may be determined. Blockage of the
fimbrial end will lead to distension of the tube and a hydros-
alpinx will become obvious. In evaluating ovarian function for
infertility or menstrual disturbance, a direct inspection of the
ovaries enables their size to be assessed, and the presence of
follicles, corpora lutea, or polycystic ovaries cysts to be detected.
If the patient’s complaint has been pelvic pain or dysmenor-
rhoea, a careful inspection for endometriosis must be made on
the surface of the ovaries and the whole of the pelvic peritoneal
surface. The presence of adhesions may also be detected
whether this is secondary to endometriosis or pelvic infection.
Uterine fibroids and congenital anomalies may be found, and
their importance assessed.

Biopsies and Aspiration

Biopsy of suspected endometriosis or peritoneal nodules may
be taken with scissors or biopsy forceps. Diathermy coagulation
to achieve complete haemostasis is used if necessary Aspiration
of ascitic fluid or the taking of peritoneal washings may be
made if appropriate. If there is pus present in the Pouch of
Douglas or a tubo-ovarian abscess the fluid may be aspirated
for microbiology testing, and if substantial, a drain inserted.
Ovarian cysts or para-ovarian cysts may be aspirated under
direct vision and the aspirate sent for cytological examination.
If the cyst fluid appears to be from an endometrial or dermoid
cyst, it is particularly important to thoroughly wash out and
aspirate the peritoneal cavity in order to prevent implantation
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of endometrioid cells in the former case, and chemical perito-
nitis in the case of dermoid cysts. The danger of implantation of
malignant cells should not be under-estimated and aspiration of
a potentially malignant ovarian cyst should only be attempted
after careful consideration. Operative laparoscopy is described
in appropriate chapters.

Contraindications

Any pre-existing cardiovascular or respiratory condition that
precludes pneumoperitoneum or the Trendelenburg position
should be regarded as a contraindication to laparoscopy.
Laparoscopy should only be carried out in the presence of
generalised peritonitis, intestinal ileus or obstruction by a
highly experienced gynaecologist, who understands how and
when to use the Hassan open technique or Palmer’s point entry
approach (see Fig. 3.10). The presence of adhesions does not
preclude laparoscopy, but introducing instruments through, or
close to, abdominal scars should be avoided. The production of
the pneumoperitoneum may be difficult and the whole proce-
dure should be abandoned if the abdominal cavity is so locu-
lated by adhesions that the intraperitoneal pressure cannot be
kept within the safety limits.”

Complications (Table 3.5)

Whilst some complications are less severe than others - tran-
sient shoulder pain due to any residual pneumoperitoneum is
an invariable event — the more serious sequels can be life threat-

I

I

I

I

I

:

: Palmer's point
T

I

N7

Fig. 3.10: Surface markings of Palmer’s point, 2 cm below the
left costal margin in the mid-clavicular line. Note the anastomosis
between the inferior and superior epigastric vessels. The superior
epigastric artery is medial to the incision site.

Table 3.5: Laparoscopic complications and their causes

A. Introduction of pneumoperitoneum and instruments

* Emphysema

e Gas embolism

¢ Haemorrhage

¢ Haematoma

e Intestinal perforation

® Respiratory or circulatory embarrassment
¢ Omental and port site hernia

e Aggravation of existing hernia

B. Operative instruments including diathermy

¢ Burning of skin and abdominal wall
e Burning of intestine

¢ Crushing/scissor injury to intestines

e Peritonitis

¢ Haemorrhage — primary or secondary
e Pelvic sepsis

¢ Bladder and ureteric injury

ening. Blood vessels or an intra-abdominal viscus may be punc-
tured by the sharp instruments. The introduction of carbon
dioxide may be associated with embolism, emphysema and the
consequences of hypercapnia leading to respiratory and cardio-
vascular problems. Infection may result from poor asepsis,
exacerbation of pre-existing pelvic inflammation or breach of
the gastrointestinal tract. When diathermy is used burns of the
abdominal wall can occur, but more significantly intra-abdom-
inal structures, particularly bowel, may be burned leading to
necrosis and peritonitis. Often the damage is unrecognised at
the time of operation. Hernia of intraperitoneal contents, espe-
cially omentum, may occur in relation to puncture sites, partic-
ularly if 10 mm or larger ports are used. Suturing of the rectus
sheath with a J-needle of large port sites (other than the umbili-
cus) should be mandatory. Ureteric and bladder damage by
diathermy coagulation or puncture have also been reported.

The Royal College of Obstetricians and Gynaecologists
Confidential Enquiry into laparoscopy and its complications
revealed an overall complication rate of 34/1000, of which only
2 per 1000 represented damage to bowel or urinary tract. A
mortality rate 0.08/1000 was reported.

Although laparoscopy is such a valuable procedure it cannot
be too strongly emphasised that the potential hazards are seri-
ous. It is mandatory therefore that steps are taken to avoid
complications at all times. An adequate training for the intra-
peritoneal endoscopist is absolutely essential.!!

Extragenital Endoscopy

CYSTO-URETHROSCOPY (FIG. 3.11)

Endoscopic examination of the bladder is of particular rele-
vance to the gynaecological surgeon. Apart from the diagnosis
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Fig. 3.11: Cystoscopy. Operating cystoscope with fibre optic
light source.

of intrinsic vesical pathology, he or she should be able to iden-
tify the ureteric orifices and catheterise the ureters, if necessary.
The relationship of the intramural ureter to a vesical fistula is
often important.

Urethroscopy is a neglected procedure but is highly relevant
to the study of defective control of micturition and urethral
bleeding (see Chapter 21). The gynaecologist is advised that
operative endoscopy should be left to the urologist, particularly
the use of the transurethral resectoscope. The potential for
damage in the female with this latter instrument even in rela-
tively skilled hands is considerable.

PROCTOSIGMOIDOSCOPY AND
COLONOSCOPY

Gynaecologists should be able to perform proctoscopy, in order
to identify pathology of the anal canal, which will be particu-
larly useful if there is doubt as to whether bleeding is vaginal or
rectal in origin. It is also useful in the identification and locali-
sation of low rectal or anal fistula. Many such cases will require
co-operative management with a colo-proctological colleague.

However, the gynaecologist will find it useful to gain experience
in proctoscopy, both in out-patients and in theatre.

Not all gynaecologists will be skilled in the use of the
sigmoidoscope, but those whose work includes gynaecological
cancer or fistula work would be well advised to acquire the
necessary skills. Flexible fibre optic colonoscopy is a highly
skilled procedure which should only be carried out by an
appropriately trained endoscopic gastroenterologist.
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Imaging in Gynaecology

Introduction

Imaging plays an integral and diverse role in the investigation
and management of patients with gynaecological disorders. In
gynaecological malignancies, it is valuable in diagnosis, staging,
planning treatment, surveillance, assessing response to
treatment, evaluating complications and identifying recurrent
gynaecological cancer. Evaluation of patients with post-
menopausal bleeding, investigating suspected adnexal masses,
pre-laparoscopic evaluation of pelvic endometriosis or pelvic
pain, and diagnosis of early pregnancy and post-partum
problems are just some of the applications of imaging in benign
gynaecological and pregnancy-related disorders. In patients
with malignancy, imaging plays a vital part in monitoring
treatment response often acting as a surrogate endpoint
following chemotherapy and radiotherapy for drug trials.

A wide range of techniques including plain radiography,
contrast studies, ultrasound (US) and cross-sectional techniques
of computed tomography (CT) and magnetic resonance
imaging (MRI) are widely applied in different stages of
management in a patient with gynaecological cancer. Recent
advances in functional and molecular imaging have widened
the scope and applications of imaging by combining exquisite
anatomical detail from cross-sectional imaging, particularly
MRI of pelvic organs, with information of tissue and cellular
activity obtained by scintigraphy and molecular imaging. In
investigating benign disease, US and MRI are the recommended
imaging modalities as they do not carry a radiation burden.

In this chapter, we provide a brief description of the basic
principles of the different frequently used modalities and
outline recent advances in imaging. We discuss the optimal use
of imaging as applicable to individual gynaecological cancers
with emphasis on detection, staging, planning and monitoring
treatment and identifying recurrent disease. We discuss the use
of imaging in the investigation and management of
endometriosis and fibroid disease.

Imaging Techniques

PLAIN FILM RADIOGRAPHY AND
CONTRAST STUDIES

Plain film radiography relies upon the degree of X-ray
absorption (attenuation) of an X-ray beam passed through the
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body part to be imaged which in turn depends on the atomic
density and thickness of material. Dense materials like bone
and contrast agents (iodine and barium) attenuate most X-rays
whilst air attenuates few within the applied beam. Once X-rays
have travelled through the material they are ‘collected’ on to an
X-ray film or onto a phosphor screen in digital systems. In
conventional radiographs, less dense materials like air appear
black and the converse is true for dense materials, which will
appear white. Conventional radiographs are now almost
universally obtained as digital images. The basic principle of
digital imaging is the same as conventional radiography but
utilises digital apparatus. The radiograph is produced on a
phosphor screen and then read by lasers transferring the image
onto laser film or displayed onto television monitors. The
images can then be stored onto local digital networks or patient
archive systems (PACS). The benefit of digital radiography is
the varied forms of image output, long-term storage and
distribution of images. As digital images can be manipulated
and post processed, technically poor images do not require
repeat X-rays saving patients unnecessary radiation exposure.

Conventional techniques wused for patients with
gynaecological cancer include plain films of the chest, abdomen
and pelvis, intravenous urograms (IVUs) and barium studies.
Plain films retain only a minor role in gynaecological disorders.
Plain abdominal X-rays are used to assess postoperative bowel
status, in particular for evaluation of bowel obstruction.
Calcification in dermoid cysts, peritoneal deposits from
mucinous ovarian carcinomas, incidental renal calculi and
assessment of intravenous catheters and urinary stents are other
common indications in gynaecological practice (Fig. 4.1). Chest
X-rays are useful in the detection of pulmonary and mediastinal
nodal metastases, pulmonary infective and inflammatory
diseases, cardiomegaly and pleural effusions (Fig. 4.2). The
main disadvantage of plain films is poor sensitivity as the
inherent contrast resolution is too poor to allow separation of
soft tissue structures. Lesions have to be significantly larger in
size for detection on plain films compared to cross-sectional
imaging.

Intravenous urography outlines the urinary tract following
administration of intravenous iodinated contrast media.
Intravenous urograms assist gynaecological surgery by
demonstrating the number of ureters, their location and course
in relation to the pelvic organs, demonstrating ureteric and
renal obstruction or postoperative ureteric injury (Fig. 4.3). In
many institutions, conventional IVUs have been replaced by CT
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Fig. 4.1: Abdominal radiograph: 34-year-old woman following a
left oophorectomy. The AXR shows surgical clips in the left adnexa
with small pockets of free air around the clips (white arrow). The
transverse colon is dilated and clinically the patient had no bowel
sounds in keeping with a postoperative ileus.

Fig. 4.2: Chest radiograph: 76-year-old woman with endometrial
carcinoma. The CXR shows two large metastases in the right
lower zone (arrows).

Fig. 4.3: Intravenous urography (IVU): Single full length 15 min
post-contrast film from an intravenous urogram series showing
bilateral unsuspected duplex collecting systems with bilateral
double ureters (arrows).

IVUs. CT IVUs provide information regarding the renal
parenchyma and the collecting system, increasingly replacing
both renal ultrasound and IVUs in the investigation of suspected
renal disease. The procedure requires the administration of
intravenous contrast followed by an abdominal and pelvic CT
after a delay of 15-20 minutes. This displays the renal collecting
system, ureters and bladder opacified by the contrast media. CT
IVUs have the added advantage of visualising and detecting
abnormalitiesin thewholeabdomen, pelvisand retroperitoneum.
In gynaecological disease, obstructing abdominal or pelvic
masses, retroperitoneal nodal disease and congenital variants of
the kidneys can all be imaged on a single investigation
(Fig. 4.4). However like IVUs, CT IVUs require administration
of intravenous contrast media and therefore cannot be used in
patients with iodine allergy or during pregnancy. In these
patients, magnetic resonance urography provides equally good
detail and avoids both radiation and contrast media (Fig. 4.5).!

Barium bowel studies, particularly double contrast barium
studies, utilise the contrast between barium-coated mucosa
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Fig. 4.4: CT IVU in a patient with frank haematuria. Full length
coronal CT reconstruction from a CT IVU examination. The
intra-renal collecting system, ureters and bladder are opacified
by contrast. There are bilateral clubbed calyces (black arrows)
and ‘pencil in cup’ deformities indicating papillary necrosis. CT
provides information regarding the entire collecting system and
examines the kidneys and the entire abdomen and pelvis in a
single examination.

against air within the bowel lumen for detection of mucosal
lesions. Soluble contrast enema studies are utilised in the
diagnosis of bowel obstruction, postoperative ileus, anastomotic
leaks and fistulae (Fig. 4.6). Soluble contrast replaces barium in
postoperative patients as aspiration or leakage of barium into
the peritoneal cavity causes irreversible deposition of barium in
the tissues. Conventional bowel contrast studies are increasing
being replaced by endoscopy, CT and MRIL

ULTRASOUND

Ultrasound has many uses in gynaecology. It is often the first
and only imaging modality used to demonstrate gynaecological
anatomy and to evaluate physiological and pathological changes.
Pelvic ultrasound may be performed by transabdominal,
transvaginal, transrectal or transperineal approach. In medical
imaging, ultrasound (frequencies between 2.5 and 20
Megahertz) is generated by piezoelectric crystal elements in
transducers that convert an electrical signal into ultrasound and
once reflected from tissues, back into electrical signal. A thin
layer of acoustic jelly is placed over the area to be imaged in
order to obtain effective acoustic coupling between the skin and
transducer. When the transducer is in contact with skin or

Fig. 4.5: Magnetic resonance urography (MRU): Coronal thick
section heavy T,-weighted image from a 27-year-old woman who
was 32 weeks pregnant. The patient presented with right-sided
loin pain. There is right-sided hydronephrosis and hydroureter
(white arrows). The ureter tapers smoothly to the pelvic brim
where it is compressed by the gravid uterus. No filling defects
or ureteric meniscus is seen to suggest calculi. The appearances
show the typical appearances of hydronephrosis of pregnancy
with complete assessment of the kidneys, ureters and bladder
without radiation or iodine-based contrast media.

mucosal surface and a voltage pulse is applied across the
transducer, piezoelectric crystals vibrate, generating sound
waves transmitted through the body. The reflected sound waves
induce a voltage across the transducer and are converted into a
grey scale image. Soft tissues reflect more echoes than fluid and
therefore appear brighter (or hyperechoic) while fluid appears
dark (or hypoechoic). The elapsed time for the wave to return
allows estimation of distance or depth providing spatial
information in construction of the image. Bone and air reflect
all sound and therefore structures beyond cannot be imaged.
This is B-mode ultrasound.

Vascularity in soft tissues and the integrity of blood vessels
may be assessed using Doppler ultrasound. The Doppler effect
is shift in frequency of a wave when the source moves relative
to the receiver, e.g. blood flow in vessels. When blood flows
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Fig. 4.6: Barium follow through with serosal disease. 56-year-old
woman with ovarian cancer and known serosal disease presented
with symptoms of intermittent small bowel obstruction. The
barium follow through was performed to identify the site and
length of small bowel involvement to plan surgery. There are
distal jejunal and proximal ileal loops with bowel wall irregu-
larity (arrows) and wide separation of the bowel loops due to
the serosal disease. The patient did not have acute obstruction
at the time of the study.

towards the transducer, reflected sound wave has a higher
frequency than the transmitted frequency. Conversely, when
blood flows away, reflected wave has a lower frequency. This
frequency shift can be measured and blood flow velocity and
direction can be calculated. When pulsed Doppler is applied
the ultrasound transducer emits bursts of sound between which
it remains quiet to receive reflected sound. This allows the
combination of B-mode US imaging and a Doppler trace
(duplex scan), providing depth, site and velocity information of
flowing blood.?

Transabdominal Ultrasound (TAUS)

Transabdominal ultrasound is performed with a full bladder
which provides an acoustic window to visualise pelvic organs.
This utilises curvilinear and linear transducers to provide a
global view of the pelvis. It is useful to interrogate the bladder
for bladder dysfunction, abnormal bowel loops, pelvic side wall
for enlarged nodal disease in patients with malignancy and
adnexal masses. In patients unable or unwilling to undergo
transvaginal US, TAUS can provide limited anatomical detail of
the uterus and pre-menopausal ovaries (Fig. 4.7).

Fig. 4.7: Transabdominal ultrasound of the pelvis: The full bladder
acts as an acoustic window to allow imaging of the deep pelvic
structures. The fundus of the uterus (dashed arrows) and both
ovaries (solid arrows) are seen on transabdominal ultrasound but
detailed anatomical evaluation is limited.

Intracavity Ultrasound

Intracavity US is performed using small transducers that can
be introduced into body cavities. The commonest
gynaecological applications are transvaginal ultrasound
(TVUS) and transrectal ultrasound (TRUS). Intracavity US
utilises high-frequency (5-12MHz) ultra-small curved
transducers that have a small field of view (a few centimeters
only) but provide high-resolution images (Fig. 4.8). This
allows accurate estimation of the endometrial thickness in
patients with post-menopausal bleeding and detects
endometrial polyps and masses (Fig. 4.9). Transvaginal
ultrasound provides exquisite detail of ovarian follicles and
their physiological development. It provides detailed
assessment of small ovarian cysts and has a high sensitivity for
detecting ovarian malignancy (Fig. 4.10). In the assessment of
early pregnancy, TVUS is the first line investigatory modality.
It is used for confirming normal uterine pregnancy, excluding
or confirming ectopic pregnancy and for estimating fetal age
and monitoring fetal growth.

Transrectal Ultrasound

Transrectal ultrasound is used to guide transvaginal
interventional procedures, such as endometrial ablation and
intracavitary placement of radioactive sources. Transanal
ultrasound provides high-resolution images of the anal
sphincter, providing images of the internal and external
sphincter. This documents the site and extent of sphincter
injury, usually an obstetric injury during child birth in women
(Fig. 4.11).
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Fig. 4.8: Transvaginal ultrasound of the pelvis: Transvaginal ultrasound provides higher resolution images of the ovaries than transab-
dominal ultrasound. The ovarian stroma (asterix) and the fluid-filled ovarian follicles (arrows) can be evaluated in detail. The number,
distribution and nature of the ovarian follicles and cysts can be evaluated in detail. The images show an increase in stromal volume
and stromal echogenicity. The ovarian follicles are arranged peripherally within the ovary and the appearances of the stroma and

follicles represent polycystic ovaries.

Fig. 4.9: Transvaginal ultrasound of the pelvis: Transvaginal high-
resolution image of the uterus allows detailed evaluation of the
myometrium and endometrium. A hyper echoic endometrial mass
is demonstrated in the endometrial cavity (arrows). The smooth
endometrial-myometrial interface suggests a benign endometrial
polyp. This was confirmed at histology.

Ultrasound Contrast Agents (UCA)

Ultrasound contrast agents are micro gas bubbles which when
exposed to an US beam, reflect sound several times more than
the reflection from blood alone. Contrast agents currently in
diagnostic use have a micro-bubble structure consisting of
inner gas bubbles and an outer protein shell. They remain
within blood vessels and display parenchymal microvasculature
with real time enhancement. The contrast agents are
administered to the patient via a peripheral vein and ultrasound

Fig. 4.10: Transvaginal ultrasound of the ovaries. (a) A transvaginal
image showing a 3 cm ovarian cyst. The cyst has a small 6 mm solid
nodule (arrow). (b) A Doppler image of the cyst shows increased
vascular flow in the base of the nodule. Surgical removal of the
cyst revealed a serous borderline adenocarcinoma of the ovary.
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Fig. 4.11: Transrectal ultrasound showing (a) normal anatomy,
(b) anal sphincter defects (by courtesy of Prof. Clive Bartram).

of target organs is performed immediately and at timed
intervals. After injection, UCA traverse even the smallest
capillaries and can be used to detect lesions not seen on
conventional US. The assessment of micro-bubble enhancement
requires contrast-specific US software which is readily available
with newer US machines.

In gynaecological imaging, UCA are used to perform US
hysterosalpingograms to establish tubal patency without the use
of radiation-based fluoroscopic techniques.* Ultrasound
contrast agents have also been used to improve the performance
of US in the detection of hepatic metastatic disease and in the
characterisation of adnexal masses.*

COMPUTED TOMOGRAPHY

Computed tomography (CT) is presently the most widely used
imaging tool in the investigation of all patients with cancer.
Images are acquired using differential X-ray absorption within
the body. X-ray absorption is dependent on the tissue atomic
density and thickness. The X-ray beam is narrow and passes
through a thin section of the body at a time. After travelling
through the patient, the beam is collected by detectors which
are capable of differentiating very subtle differences in tissue
density. Computed tomography therefore has much greater

contrast resolution than plain radiography and is able to
separate 2000 or more densities compared to about 20 on plain
films. Computed tomography images are generated by
computers as a grey scale representation of anatomy and the
computer allocates electronic CT values to all structures within
the scanned area and arranges them as a spatial image. These
CT numbers called attenuation values are measured in
Hounsfield units (HU) and calculated based on X-ray absorption
of tissues compared to water. To generate a scale, water has an
allocated Hounsfield number of 0 HU, air 1000 HU and bone
+1000 HU. Fat measures between -80 and —~100 HU, the normal
pre-contrast liver measures between 40 and 60 HU. Although
the tissue contrast of CT is good, this can be improved even
further by use of oral and intravenous contrast media. Oral
contrast medium outlines lumen of bowel allowing better
separation of normal bowel from mesenteric, serosal or
peritoneal disease, useful in the assessment of disseminated
ovarian or endometrial cancer (Fig. 4.12). Intravenous contrast
media is administered usually into a large peripheral vein,
commonly in the antecubital fossa, at variable rates. Traditionally
the term ‘enhancement’ refers to the appearance of tissue
following intravenous injection of contrast media.

The major advantage of CT is that it provides very high-
quality images of different organ systems with little or no
overlap. It separates normal from abnormal tissues and can
provide limited physiological information by means of
quantitative measurements of enhancement and perfusion,
blood volume and vessel permeability using intravenous
contrast agents. It is cost effective, widely available and an easily
reproducible technique. Its major disadvantages are a significant
radiation burden, CT accounting for the largest proportion of
medical radiation exposure in the Western world. Intravenous
iodine-based contrast agents are nephrotoxic particularly in

Fig. 4.12: Axial CT acquired for staging from a 63-year-old woman
with mucinous adenocarcinoma of the ovary. The CT is acquired
after ingestion of oral contrast media to separate the bowel lumen
from bowel wall and serosa. This allows the detection of diffuse
serosal disease (A arrows) particularly along small bowel serosa.
The oral contrast also allows better distinction of bowel loops from
omental and mesenteric deposits (B arrows and C arrow head).
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patients in renal failure, where they are usually avoided except
under particular circumstances. They can cause mild allergic
reactions to anaphylaxis causing death.

Multidetector Computed Tomography

Recently, the ability to acquire data from more than one slice
simultaneously has been developed using parallel rows of
detectors. Spiral scanners are now capable of obtaining between
4 and 256 slices in a single X-ray gantry rotation. Data is
therefore obtained much faster than a single slice spiral scanner.
The advantages of multidetector CT include fast scanning times
particularly useful in paediatric patients where sedation or
general anaesthesia may be avoided or used for significantly less
time. The entire chest, abdomen and pelvis can be scanned in
less than 1 minute. Much thinner slices can be obtained
providing a greater spatial and temporal resolution and a
reduction in partial volume effects. Post processing of data
allows exquisite 3D reconstruction, multiplanar image
reconstruction, virtual endoscopic procedures (CT intravenous
urograms, virtual CT colonography, bronchoscopy and
cystoscopy) and multi-organ and limb angiography (Figs. 4.13
and 4.14).

Fig. 4.13: Coronal CT reconstructed image showing extensive
metastatic disease in the abdomen and pelvis in a patient with
ovarian carcinoma. The coronal reconstruction utilises the ideal
plane for demonstration of subdiaphragmatic, upper abdominal,
para-colic and pelvic deposits. The CT shows multiple sites of
disease. A: left subdiaphragmatic deposit, B: gastro-hepatic liga-
ment infiltration, C: Peri-hepatic deposits, D: Morrison’s pouch
deposits, E: Right para-colic peritoneal deposits, F and G: complex
solid cystic ovarian carcinomas.

Fusion/Co-Registration Techniques

Developments in CT software have allowed co-registration of
other imaging modalities onto CT images. This is increasingly
useful in combining functional images from nuclear medicine
techniquesand PET on to anatomical CT images. In gynaecology,

Fig. 4.14: Bowel obstruction in ovarian cancer. (a) Axial abdomi-
nal CT showing a dilated small bowel loop with faecalisation
(block arrows). At the site of obstruction there is a narrowed
segment which is tethered to a metastatic serosal deposit (dashed
arrows). (b) Coronal reconstructed CT image of the abdomen and
pelvis. This demonstrates a large infiltrative mass within the small
and large bowel mesentery. This results in an atonic fixed bowel
contributing the bowel obstruction.
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fusion of CT and MRI imaging is particularly useful in mapping
cervical cancer, which is best demonstrated on MRI but receives
CT guided radiotherapy. Accurate co-registration allows
targeted radiotherapy and avoids side effects of radiotherapy to
bowel, bladder and other pelvic structures.

MAGNETIC RESONANCE IMAGING

Magnetic resonance imaging (MRI) is a non-ionising radiation-
based imaging modality that utilises weak radio-wave signals
emitted by body tissues when the body is placed in a strong
magnetic field and radio frequency (RF) pulses are applied.
These emitted signals are converted into grey scale images. The
signals are predominantly associated with water protons, and to
a lesser extent fat protons. Within very strong magnetic fields
(like MRI magnets) spinning hydrogen protons in the body,
align themselves with the external magnetic field. When a short
RF pulse with the same frequency as hydrogen protons is
applied, the magnetisation direction is altered and all protons
align themselves in the same direction (in-phase). As soon as
the RF pulse is stopped, the energy gained by the protons begins
to decay. This loss of energy depends on two factors: (a) the
protons return to their original alignment in the static magnetic
field (spin-lattice relaxation) and (b) interactions of nearby
protons disrupting local proton magnetic fields (spin-spin
relaxation). The spin-lattice and spin-spin relaxation signals are
mathematically converted into T1 and T2 relaxation times,
respectively. T1 relaxation is short in heavy molecules such as
fat and protein, while smaller molecules with more free protons
have long T1 relaxation. T2 relaxation depends on dissipation
of magnetic energy into the local environment. Solids, bone and

large rigid molecules do not move and have very short T2
relaxation times unlike free water protons, which have a long
T2 relaxation.

Image generation relies on varying the time of applied RF
pulses and the time to collect returning signals. To determine
the type of image (T, or T, weighted images), signals can be
obtained at times when tissue T, or the T, effects predominate.
Recent advances in receiver coil technology and rapid sequences
have allowed faster imaging times and improved image quality.

The major advantages of MRI are its lack of radiation, lack
of iodine-based contrast media and its superior tissue contrast
resolution. It provides exquisite anatomical detail and on high-
resolution images delineates endometrial and cervical
pathologies better than TVUS (Fig. 4.15). It has a natural high
contrast between tissue allowing MRI to accurately separate fat,
blood and fluid. This ability makes MRI ideally suited for the
characterisation of adnexal masses (Figs. 4.16 and 4.17). Its
multiplanar imaging abilities were an advantage but this
importance has diminished with the advent of multidetector
CT. It has no known in vivo adverse effects on embryo, fetal
tissues or the ovaries. The main disadvantages of MRI include
longer imaging times than CT, less widespread availability and
a need for specialist training. The combination of a long period
in a closed space and noise generated by loud radiofrequency
pulses can result in claustrophobia in adults and the studies are
difficult for children to tolerate. The patients are required to lie
still for the duration of the study and motion severely degrades
the images usually resulting in non-diagnostic studies. The
performance of MRI is also highly protocol and technique
dependent. To achieve reproducibility, imaging protocols need
to be standardised.

Fig. 4.15: (a) Sagittal T,-weighted image from a 24-year-old woman with adenocarcinoma of the cervix. A large infiltrative mass is
seen replacing the cervix with proximal extension and invasion of the myometrium (arrows). There is stenosis of the internal os with
a resultant hydrometra (asterix). (b) Axial-oblique T,-weighted image acquired to obtain a cross-sectional image of the cervix. The
tumour is seen extending into the left parametrium (arrows) in keeping with a large FIGO stage 1B carcinoma.
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Fig. 4.16: MRI of left ovarian dermoid cyst. (a) Axial T,-weighted image of the pelvis. There is a 7 cm high T,-signal intensity cystic
ovarian mass with central soft tissue. (b) Axial T,-weighted image showing the cystic ovarian mass has high T,-signal intensity mate-
rial. (c) Axial T,-weighted and fat-saturated image. This shows loss of the high T,-signal intensity after application of fat saturation
sequences indicating the presence of fat in the cystic ovarian mass. This detection and characterisation of fat in cystic ovarian masses
is typical of ovarian dermoid cysts.

The specific contraindications to MRI are summarised in
Table 4.1.

MRI contrast agents are paramagnetic molecules used to
improve the natural contrast between soft tissue structures.
Many different agents are used in clinical practice including
gastrointestinal, intravascular (blood pool), tumour-specific,
hepatobiliary and reticuloendothelial contrast agents. The most
frequently used group of contrast agents are gadolinium based,
intravascular blood pool agents which are administered
intravenously usually in an antecubital vein and remain in the
intravascular compartment. Gadolinium agents can assess
tissue perfusion and provide information about capillary
permeability. They show the extent of tumour neovascularity
and associated permeability changes. The blood pool properties
make them suitable for angiography. Angiography of pelvic
vessels is useful for assessment of fibroid vascularity,
investigation of chronic pelvic pain and tumour perfusion.

Gadolinium allergy and previous or present history of
nephrogenic systemic fibrosis (NSF) are the absolute
contraindications in clinical use. NSF results in systemic
irreversible fibrosis of skin and viscera and has been linked to the
use of gadolinium in people with pre-existing renal failure. The
symptoms of NSF include tightening, swelling and symmetrical
red patches of the skin, thickening of the skin and restriction of
movement around joints, calcification, itching and sharp pains in
affected areas including bone, muscle weakness and yellow
plaques near the eyes. Presently, no curative treatment is available
for NSF but symptom control is the mainstay of patient
management. Relative contraindications for gadolinium use
include pregnancy, lactation, hepatorenal syndrome, chronic
hepatic disease, previous anaphylaxis to gadolinium and
significant renal impairment with an eGFR below 30.

Diffusion-weighted imaging (DWI) is a relatively new
inclusion in gynaecological MR imaging. This constitutes MRI
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Fig. 4.17: MRI of right ovarian endometrioma. (a) Axial T,-weighted image of the pelvis showing a 9 cm right ovarian cyst with
intermediate signal intensity. The cyst has a smooth wall and no complex internal features. (b) Axial T,-weighted image showing the
cyst has high T,-signal intensity material. (c) Axial T,-weighted and fat-saturated image. The high-signal intensity retains very high
signal, a characteristic property of blood. Overall the appearances are of an endometrioma.

Table 4.1: Safety of MRI

Absolute contraindication:

¢ Metallic intra-ocular foreign bodies

¢ Non-MRI compatible cerebral aneurysm clips

¢ Non-MRI compatible cardiac pacemakers

* Non-MRI compatible neurostimulator devices or cochlear implants
o Patients with metallic surgical clips up to 6 weeks after surgery

Relative contraindication:

e First trimester of pregnancy

¢ Joint prostheses are generally acceptable but may cause
susceptibility artefacts in the images and patients may experience
discomfort due to heating of metallic prosthesis

sequences that use Brownian motion of proton molecules to
evaluate different tissues. Brownian motion of protons is
reduced with increasing cellular density/cell membranes and
increasing extracellular macromolecules. This reduction of
motion is seen as increasing signal intensity on diffusion-
weighted images. The degree of proton motion can be quantified
by the Apparent Diffusion Coefficient (ADC value). DWI is
used in association with routine MRI sequences to improve the
overall performance of MRI. The advantageous applications of
DWTI in gynaecological disease include assessment of residual

or recurrent cervical cancer following chemoradiotherapy,
detection of peritoneal deposits in ovarian cancer, effectiveness
of uterine artery embolisation in fibroids and for the distinction
between benign post-surgical changes and recurrent disease
following surgery.>’

The exquisite anatomical detail, the ability to detect early
pathologies and the lack of radiation burden makes MRI an
adjunct to US in imaging gynaecological conditions. The role of
MRI in gynaecological conditions is continuously evolving. It
now has an established role in gynaecological malignancies
discussed later in the chapter.

NUCLEAR MEDICINE

Nuclear medicine imaging has contributed significantly in
diagnosis, treatment planning and evaluation of response in
patients with cancer with the development of modern scintigra-
phy techniques. It utilises the body’s own normal and abnormal
biochemical and physiological pathways making it a form of
functional imaging. The patient is injected with a gamma-
emitting labelled tracer and its distribution after a period of
time is detected by modified gamma cameras containing scin-
tillation crystals which are read by photomultiplier tubes. The
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patient lies under the gamma detector system (camera) for
20-60 minutes and the whole body distribution of the tracer is
mapped into an image by applying mathematical algorithms.
The image is most commonly a planar image but if tomo-
graphic techniques are applied, single-photon emission CT
(SPECT) and positron emission tomography (PET) images can
be obtained.

Positron Emission Tomography

PET is a nuclear medicine modality that provides quantitative
tomographic images allowing non-invasive functional imaging.
It has an increasingly important role in oncology for diagnosis,
staging, predicting response to treatment and in the detection of
recurrent disease. It utilises biochemical metabolites (commonest
2-deoxy-p-glucose), labelled with beta-emitting radiotracers
(18-Fluorine) that are injected intravenously. Both glucose and
deoxyglucose enter cells via cell glucose transporters and
undergo phosphorylation but while glucose undergoes further
enzymatic breakdown, deoxyglucose becomes trapped in
intracellular compartments. Cancer cells have increased glucose
cell membrane transporters and intracellular phosphorylation
enzymes thereby take up and trap more glucose and deoxyglucose
than normal cells. It must be remembered that FDG is not a
specific marker for cancer cells and activated macrophages are
also known to exhibit high tracer uptake. This has significant
implications in the analysis of PET studies as active infection
and cancer can behave similarly. The '¥Fluoro component
undergoes beta decay in the body producing a high-energy
positron. Once the positron slows down it produces two gamma
rays which are emitted back-to-back and have energy of 511
KeV each. These decay events are detected by coincidence
registration of gamma quanta. The images created represent the
metabolic activity of underlying tissues.

Positron emission tomography has an advantage over
conventional nuclear medicine in that it allows measurements
of tracer concentrations within tissues providing the most
commonly used clinical measurement index, the standard
uptake value (SUV), which compares lesion activity
concentration to average activity concentration of the whole
body. SUV values have been utilised to differentiate between
benign from malignant lesions and prognosticate survival in
patients with cancers. In general, the higher the SUV the poorer
the outcome, and changes in SUV before and after chemotherapy
have been compared to assess the effectiveness of chemotherapy
agents.

PET-CT

In clinical oncology, diagnosis and staging of cancer are
traditionally based on CT imaging which relies on detecting
anatomical alteration of normal tissues. However in cancer,
functional changes precede anatomical alteration. PET has a
high sensitivity for detection of this functional change but its
spatial resolution for anatomical localisation is poor. Over the
past decade software-based algorithms have been developed

which allow fusion and combined display of CT and PET
images. However these require superimposition of data acquired
retrospectively and normal variations in position and activity of
bowel, respiration and cardiac function contribute to correlation
errors.

The alternative solution of hardware fusion has created
PET-CT. This allows acquisition of CT and PET data in a
single examination without altering patient position between
scans. In clinical practice this involves injecting patients with
18-FDG PET tracers at least one hour prior to the start of the
combined PET-CT. Contiguous spiral CT scans are acquired
through the area of interest. After completion of the last spiral
CT image, the patient is advanced for PET emission images
acquired in a caudal-cranial direction taking up to 1 hour.
Unlike conventional CT, due to the long duration of the
combined acquisition, patients have their arms by their side
and breathe gently during the scan. Once the CT data
collection is complete, it is sent to the PET console for
attenuation and scatter correction. Once corrected, PET and
CT data can be viewed separately, side-by-side or as a fused
image. Early results show that combined PET-CT improves
diagnostic accuracy compared to CT or PET alone.® The main
advantage of PET-CT is a whole body imaging technique
allowing the early detection of distant metastases in
gynaecological malignancies (Fig. 4.18). The combination
with CT reduces false positive results due to physiological
FDG uptake in tissue, such as brown fat and muscle.

INTERVENTIONAL TECHNIQUES

Interventional radiology is altering the management of several
gynaecological disorders and complements surgical and
medical treatment of patients. The aim is to provide image-
guided, minimally invasive alternatives to traditional surgical
and medical procedures in suitable patients. Procedures include
image-guided biopsies, nephrostomies and antegrade ureteric
stenting for urinary obstruction, pre-operative insertion of
inferior vena caval filters in high-risk patients unable to be
adequately anti-coagulated to prevent pulmonary emboli, and
imaging-guided therapy such as endometrial ablation,
embolisation for post-partum haemorrhage, fibroid
embolisation, high-frequency ultrasound treatment (HIFU) of
fibroids and recanalisation of Fallopian tubes (Fig. 4.19).
Percutaneous radiofrequency ablation techniques of liver and
lung metastases have survival benefits equivalent to surgical
metastectomy but are still sparingly used in gynaecological
malignancies.” Procedures which previously may have required
major surgery can now be performed by interventional
radiologists as day case procedures.

Interventional procedures may be conducted using several
imaging modalities. Clearly radiation-free modalities, US and
MRI, are preferable to minimise radiation exposure of highly
radiosensitive ovaries and endometrium (Fig. 4.20). Fluoroscopic
and CT guidance is reserved for embolisation techniques, deep
pelvic biopsies or drainages and emergency procedures.

(s




Section A | Introduction, Anatomy, Pre-op. Diagnosis and Management, Imaging, Skill Learning, Postop. Care

()

Fig. 4.18: PET-CT: 76-year-old woman with grade 3 endo-
metriod adenocarcinoma of the endometrium. (a) Coronal
whole body maximum intensity projection '8F-FDG PET image
showing an FDG avid lung lesion in keeping with a metastasis
during routine surveillance (arrow). The advantage of PET-CT
as a whole body imaging modality allows the detection of
unexpected distant metastases. (b) Fused CT and '8F-FDG
PET image confirming the intrapulmonary location of the
metastasis.

Role of Imaging in

Gynaecological Cancers

OVARIAN CANCER

Imaging has an important role at presentation for confirmation
of diagnosis, pre-operative assessment of disease, postoperative
or post-chemotherapy assessment of residual disease and for
detection of recurrent disease.

Ultrasound, particularly transvaginal ultrasound (TVUS) is
the commonest modality used to identify and characterise
pelvic ovarian masses at presentation. This is usually during
investigations for pelvic pain, menstrual disturbances, as part of
investigations of a raised serum CA125 or in advanced disease
with ascites and a palpable pelvic mass. Criteria for characterising
malignant masses on ultrasound have been described and
include masses larger than 10 cm, the presence of soft tissue
nodules (soft tissue components) and vegetations, thickened
irregular walls, thickened nodular septae, presence of ascites
and peritoneal nodules. The sensitivity and specificity of
ultrasound including the addition the Doppler ultrasound has
been reported between 85%-97% and 56%-95%, respectively.!®
In the authors’ experience, the specificity of ultrasound is
highly variable and is closer to 56% in clinical practice. The
main pathologies lowering the specificity of US are dermoid
cysts, endometriomas, inflammatory pelvic disease and fibroids.
Contrast-enhanced CT relies on the same criteria as TVUS and
has accuracy in detection of ovarian masses of up to 95% and in
distinguishing benign from malignant disease of 66%.! As for
US, the specificity of CT is poor. MRI with gadolinium
enhancement has also been shown to have a high sensitivity
(95%) and a substantially better specificity of (93%) and
accuracy (91%) than TVUS for malignancy in ovarian masses.!?

With its superior specificity, MRI is now routinely used for the
characterisation of sonographically indeterminate adnexal
masses. Its role has been formally defined by the female imaging
subcommittee of the European society of urological radiologists.'®
Adnexal masses may be sonographically indeterminate if the
lesion cannot be confidently placed into either a benign or
malignant category, if the site of origin is unclear or the mass is
entirely solid. MRI is recommended in young women with a
normal or minimally raised CA125 and a low or intermediate
risk of malignancy index (RMI). In these patients, the role of
MRI is to confirm benignity in the adnexal mass. Surgical
resection is recommended for lesions that remain indeterminate
on MRL! The advantage of MRI is a high sensitivity and
specificity in characterising fat, blood and fibrous tissue difficult
to identify definitively on other modalities. MRI provides better
anatomical localisation of adnexal masses to organs of origin, e.g.
ovarian, tubal or uterine. MRI evaluates the whole pelvis
excluding non-gynaecological masses, retroperitoneal pathology,
nodal disease or bowel pathology and detects related features of
malignancy like ascites, peritoneal disease and visceral metastases.

Surgical staging is the gold standard but inaccurate in
30%-40% with upper abdominal disease being the most
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Fig. 4.19: Uterine fibroids before and after uterine artery embolisation. (a) Coronal T,-weighted image of the uterus showing
innumerable low T,-signal intensity fibroids (white arrows) within the uterus. In particular, two large submucosal fibroids are seen
extending into the endometrial cavity and distorting the cavity (dashed arrows). (b) Coronal T,-weighted image with fat saturation
and intravenous gadolinium contrast enhancement. All the fibroids are demonstrated as vascular enhancing masses thereby suitable
for embolisation (arrows). (c) Coronal T -weighted image acquired 3 months after uterine artery embolisation. The multiple fibroids
have decreased in size, in particular the sub-mucosal fibroids which no longer distort the endometrial cavity (dashed arrows).
(d) Coronal T,-weighted image with fat saturation and intravenous gadolinium contrast enhancement. Most of the uterine fibroids
are now avascular and non-enhancing in keeping with a good response following embolisation (arrows).

frequent site of occult disease. Intravenous and oral contrast-
enhanced CT of the abdomen and pelvis is the commonest
imaging modality used for radiological pre-operative staging or
imaging prior to and following chemotherapy. Computed
tomography is useful in detecting ascites, pleural effusions,
tumour involvement of intra-abdominal viscera, mesentery,
peritoneal reflections and omentum. The major limitation of
CT is its inability to detect peritoneal deposits below 1 cm and

this drops the staging accuracy of CT between 70% and 90%.
MRI with gadolinium enhancement has similar accuracy to CT
in detecting peritoneal disease and does not improve the
detection of peritoneal disease below 1 cm. It has better
accuracy detecting implants on bowel serosal and invasion of
the sigmoid colon, bladder and rectum.!*1> The performance of
MRI in the detection of peritoneal deposits improves with the
addition of functional imaging, in particular diffusion-weighted
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Fig. 4.20: US of deep femoral lymph nodes in a patient inves-
tigated for recurrent vaginal squamous cell carcinoma. A large
lymph node mass is demonstrated in the deep femoral region
(dashed arrows). For histological confirmation of recurrent carci-
noma, a cutting biopsy needle is introduced into the mass under
ultrasound guidance (arrows) and tissue core biopsy is obtained.
Direct visualisation of the needle allows precise placement of
the needle tip avoiding adjacent vessels and areas of necrosis
within the nodal mass.

imaging, to a high 90% sensitivity and 88% specificity.!®
Increasingly, in patients with irresectable tumour at presentation,
CT and US can be used to provide omental or peritoneal tissue
biopsy to confirm the diagnosis prior to adjuvant chemotherapy.

Response to treatment may be assessed by serum CA125
levels, by non-invasive imaging (CT or MRI) or by invasive
laparoscopy or laparotomy. Computed tomography is most
frequently used to document treatment response. Localised
disease in the pelvis at the vaginal vault and the Pouch of
Douglas is better assessed by MRI.

FDG-PET has been recently used in staging primary disease
and detecting recurrent disease. At present the literature reports
no improved sensitivity of FDG-PET alone or in conjunction
with CT compared to conventional CT alone. In fact FDG-PET
is inferior to CT in the demonstration of small peritoneal
deposits. False negative FDG-PET has also been reported early
after completion of chemotherapy.!” Current recommendations
are the routine use of contrast-enhanced CT with PET-CT
reserved for problem solving.'®

ENDOMETRIAL CANCER

Endometrial biopsy is necessary to establish the diagnosis of
endometrial cancer. In endometrial cancer, TVUS shows an
increase in endometrial thickness, heterogeneous echotexture
and an irregular poorly defined edge. Using endometrial
thickness of less than or equal to 5 mm in post-menopausal
women with vaginal bleeding, TVUS has a very high negative

predictive value in ruling out not only patients with endometrial
cancer but also any other endometrial abnormality, such as
polyps or hyperplasia.!®2

Staging of endometrial cancer is surgico-pathological
requiring total abdominal hysterectomy (TAH), bilateral
salpingo-oophorectomy (BSO), peritoneal washings, assessment
and sampling of pelvic and para-aortic lymph-nodes. Federation
Internationale de Gynécologic et Obstétrique (FIGO)
recommends pre-treatment imaging evaluation of endometrial
cancer with conventional imaging including barium enema,
chest X-ray and intravenous urography. The revised FIGO 2009
guidelines recommend pre-operative MRI, when available, for
staging and as a substitute for cystoscopy and sigmoidoscopy.?!

As part of staging, TVUS has been used to evaluate the
depth of myometrial and cervical invasion in endometrial
cancer. The depth of myometrial invasion is an important
prognostic factor in endometrial cancer, the incidence of nodal
metastases increasing sharply from 3% in tumours with no or
superficial myometrial invasion to 40% in tumours with deep
myometrial invasion. TVUS, CT and MRI have all been used to
assess myometrial invasion. The performance of TVUS is
variable and operator dependent. The reported accuracies for
myometrial invasion vary between 77% and 91%.?> Computed
tomography including newer multidetector CT has poor
sensitivity and specificity for myometrial and cervical invasion.
For the detection of deep myometrial invasion the sensitivity
and specificity are 83% and 42%, respectively. For the detection
of cervical invasion the sensitivity and specificity are 25% and
70%, respectively. The overall staging accuracy of CT is between
58% and 76%. Computed tomography is therefore of limited
value for local staging and unlikely to affect management in
early endometrial cancer. In more advanced disease with
parametrial and pelvic sidewall disease, CT is highly accurate in
detecting local spread beyond the uterus.?

Due to its excellent tissue contrast resolution, MRI has
established its role in identifying deep myometrial invasion.
The use of gadolinium improves the ability to assess depth of
myometrial invasion with MRI. With regards to myometrial
invasion, the reported sensitivities and specificities are between
84%-87% and 91%-94%, respectively. The PPV is 87% and
NPV is 91% for the identification of myometrial invasion
greater than 50%.%*

MRI also performs particularly well in the detection of cervical
invasion and sensitivity, specificity, accuracy, PPV and NPV for
cervical invasion is 80%, 96%, 92%, 89% and 93%, respectively.
Several investigators have reported that macroscopic cervical
invasion, detectable on MRI, imparts a worse prognosis than
microscopic invasion. Therefore pre-operative assessment for
cervical involvement may help in planning surgery and
radiotherapy.®® Also as part of staging, extra-uterine disease
including peritoneal deposits in the Pouch of Douglas, omental
disease and pelvic or retroperitoneal lymphadenopathy is also
readily detected on MRI. Lymphadenectomy remains a component
of the surgical-pathological staging of endometrial cancer,
although this is currently a topic of debate. Lymphadenectomy
carries a significant complication rate of 17%-19%, requires
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increased anaesthetic and operating times and needs expertise of
a specialised oncologic surgeon.?® The rate of pelvic lymph node
involvement in Stage 1 endometrial cancer is low approximately
10%.%” Although in a recent series, nodal metastases have been
detected in up to 29% of patients in intermediate to high-risk
categories.?” Patient selection for primary lymphadenectomy at
the time of hysterectomy is therefore presently controversial in
oncological gynaecology. The ability to select patients for
lymphadenectomy prior to surgery may therefore be of value.
Imaging can assist in pre-operative assessment and surgical
planning by predicting the depth of myometrial invasion, cervical
stromal involvement, distant spread and lymph-node involvement.
Pre-operative knowledge of these factors is important as patients
with disease greater than FIGO (2009) stage 1A may benefit from
lymphadenectomy, but the number of unnecessary lymph-node
dissections can also be reduced in low-risk patients by showing
that none of these factors are present.

MRI has also been advocated in the detection of recurrent
disease to evaluate surgical resectability. Recurrent endometrial
cancer may present as a pelvic mass in the hysterectomy bed or
as pelvic or retroperitoneal lymphadenopathy. Less frequently,
it may manifest as peritoneal carcinomatosis. Distant metastases
and early recurrent disease are usually associated with high-
grade tumours and advanced stage at presentation. CT performs
well in detection of recurrent pelvic disease with an overall
accuracy, sensitivity and specificity of 92%, 92% and 80%,
respectively. FDG-PET has been evaluated in small studies and
reports promisingly high sensitivity of 96% but a low specificity
of 57%. Correlation of FDG-PET with CT minimises false
positive rates resulting in a higher specificity of 88%. As
FDG-PET is a whole body imaging technique all comparative
studies report a higher accuracy than both CT and MRI in
detection of para-aortic disease bone and lung metastases.?®

CERVICAL CANCER

Between 85% and 95% of cervical cancers are squamous cell
carcinomas arising at the squamo-columnar junction and visible
on direct speculum examination as exophytic or ulcerating
tumours. In older women, the squamo-columnar junction lies
within the endocervical canal resulting in endophytic tumours.
Transvaginal ultrasound and CT will only visualise large tumours.
Magnetic resonance imaging provides highly accurate information
on the morphology, size and staging of the carcinomas.

On MR imaging, cervical cancers appear as hyperintense
lesions on T,-weighted images and iso-intense on T,-weighted
images regardless of the cell type. After administration of
gadolinium, cervical tumours demonstrate early and prolonged
enhancement compared to poor enhancement of the normal
cervical stroma. On diffusion weighted imaging (DWI), cervical
carcinoma demonstrates restricted diffusion with low apparent
diffusion coefficients (ADC). The ADC values alter with
treatment and this technique may have the potential to be used
to predict and monitor response to therapy.

The diagnosis of cervical cancer is made clinically and
histologically with imaging required to stage the disease.

Both CT and MRI have been used to stage cervical cancer.
The cervical carcinoma itself is not seen on CT but staging relies
onidentifying presence or absence of tumour in the parametrium,
detecting ureteric obstruction or pelvic side wall destruction.
MRI is the most accurate imaging technique overall for
pre-operative staging of cervical cancer significantly better than
CT (accuracy 86% versus 63%, respectively).?” MRI is also cost-
effective as it can replace cystoscopy, sigmoidoscopy, barium
enema and intravenous urography as suggested by current FIGO
staging. The main role of MRI is to separate early stage (1A-11A)
disease from advanced disease by detecting parametrial
extension of tumour which renders the patient Stage IIB or
above. This is critical as small tumours below stage IIB can be
treated surgically whilst those that are large stage 1B or stage IIB
and above are treated with radiotherapy alone or combined with
chemotherapy. The performance of MRI in early cervical
tumours was evaluated in a meta-analysis by Bipat et al. showing
MRI had a sensitivity of 93% for tumour detection and an
overall staging accuracy of 86%. By comparison, clinical FIGO
staging performed poorly with an overall accuracy of only
47%.%° More recently, the joint ACRIN and GOG study reported
much improved clinical FIGO staging results with specificity,
PPV and NPV of 99%, 91% and 84%, respectively. However in
this study, final clinical staging was reported after CT and MRI
findings were available, thereby strongly influencing and
improving clinical staging. The primary tumour cannot be
visualised on CT but can be accurately defined on MRL
Computed tomography is therefore unsuitable for assessing
suitability for trachelectomy and limited for planning modern
conformal radiotherapy techniques particularly intensity-
modulated radiotherapy (IMRT).?! In advanced tumours,
staging depends on invasion of adjacent pelvic structures, pelvic
sidewall, ureters and vaginal wall. Magnetic resonance imaging
criteria for pelvic side-wall invasion includes tumour less than 3
mm away from the bony side wall, vascular encasement by
tumour, ureteric encasement or hydronephrosis, tumour in
obturator internus, piriformis or levator ani. The meta-analysis
by Bipat et al. showed that MRI had a sensitivity of 91% for
bladder invasion and 75% for rectal invasion.*

One of the major advantages of visualising the carcinoma on
MRI is predicting proximal extension of tumour and thereby
predicting feasibility for trachelectomy. An important criterion
for surgery is that the proximal end of the tumour should be at
least 1 cm distal to the internal os to permit tumour-free
re-anastomosis. On MRI, for detection of internal os tumour
involvement, the sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV) have been shown to
be 90%, 98%, 86%, 98%, respectively. Imaging, MRI in particular,
is routinely used for surveillance in women who have undergone
trachelectomy to detect early recurrence in order to institute
timely completion curative surgery.3>33

Approximately 30% of women die of residual or recurrent
cervical cancer after primary treatment. Both CT and MRI have
an important role in detection of recurrent disease. The
accuracy of CT is up to 85% and it is limited in differentiating
post-radiation fibrosis and oedema from recurrent disease. The
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sensitivity of MRI and FDG-PET for detecting recurrent pelvic
disease is a comparable 90%. The early FDG-PET results
showed a very high sensitivity for extra-pelvic nodal disease
(100%) but a relatively poor sensitivity (75%) and specificity
(33%) for small volume lung and bone disease, where CT and
MRI perform better respectively. However, later studies show a
lower sensitivity (60%) of PET-CT in the detection of extra-
cervical disease.’* The current role of PET-CT includes
detection of pelvic and para-aortic nodal disease or distant
metastases in patients planned for primary or secondary
surgical curative resection.>%¢

In most institutions, radiotherapy is delivered by CT-guided
3D conformal planning. More recently, intensity-modulated
radiotherapy (IMRT), a form of 3D radiotherapy planning has
been introduced. Here tumour and nodes are tracked out on
either CT or MRI and radiotherapy doses are delivered in a
more focused way to affected tumour tissues only. This allows a
greater dose delivery to affected sites but also reduces radiation
to unaffected pelvic structures limiting unwanted effects. For
effective use of IMRT, gross tumour volume (GTV) and
affected lymph nodes need to be mapped out accurately. The
present system of IMRT relies on tumour measurements on CT.
However, in our experience CT tends to overestimate the
volume of the tumour and it is therefore crucial that MRI be
correlated with CT to define the true GTV. The accuracy of
MRI tumour volume estimation in cervical cancer has been
established.*

Role of Imaging in Benign

Gynaecological Disease

Benign gynaecological disorders may cause significant
morbidity and adversely affect quality of life. Imaging, partic-
ularly TVUS, is used for the diagnosis of fibroid disease,
assessment of polycystic ovaries and for the follow-up of
known benign adnexal lesions particularly dermoid cysts and
endometriomas. Increasingly, applications for MRI in the
assessment of extra-ovarian endometriosis and for the pre-
treatment evaluation of fibroid disease discriminating between
patients suitable for myomectomy or fibroid embolisation
have been described. TVUS also has a key role in the investi-
gation of infertility whilst MRI is key in the evaluation of
congenital malformations of the female genital tract.
Hysterosalpingograms are still used in the investigation of
infertility as they relative low cost, readily available and
provide good anatomical detail of the endometrial cavity and
Fallopian tubes. These are increasingly being supplemented
by hysterosalpingo-contrast sonography (HyCoSy), which
aims to replace laparoscopic procedures in assessing tubal
patency. The advantage of HyCoSy is the lack of radiation and
it can be carried out in an out-patient setting.

In this chapter we limit our discussion to the established and
emerging roles of imaging in congenital Mullerian malforma-
tions, endometriosis and uterine fibroid disease.

CONGENITAL ANOMALIES

Congenital Mullerian duct anomalies in women are often
asymptomatic and usually discovered incidentally except
infrequently when there is obstruction of the uterine outflow.
Consequently, the prevalence of congenital uterine anomalies in
the general population is difficult to ascertain, but it appears to be
more frequent in patients with recurrent miscarriages or infertility.
In these patients, HSG is the first-line investigation being an
acceptable and widely available diagnostic tool. It provides valuable
information regarding the uterine cavity. HSG, however, does not
evaluate the external contour of the uterus and cannot reliably
differentiate between a septate and bicornuate uterus.
Transabdominal or transvaginal ultrasound is used to supplement
HSG. Pooled data from reports comparing 2D US and hysteroscopy
suggest US has low sensitivities of under 60% in the detection of
uterine anomalies but high specificities of nearly 100%.%” The
combination of HSG and US provides a suitable screening tool.
Increasingly 3DUS, HyCoSy, hysteroscopy and MRI are used to
further evaluate anatomy when HSG and 2D ultrasound are
inconclusive (Fig. 4.21). Comparative data on the performance of
these techniques is still limited but small studies from single
institutions show promising results. Wu et al. showed a 100%
sensitivity and specificity of 3D ultrasound when compared to
hysteroscopy. MRI offers a non-invasive approach of assessing the
internal and external contour of the uterus.®® When compared to
hysteroscopy and laparoscopy in a study with 24 patients, MRI has
100% sensitivity and 75% specificity in the detection and
characterisation of Mullerian duct abnormalities (Fig. 4.22).% The
accuracy and practicality of MRI has not yet been fully determined,
however, its role in screening or diagnosing congenital uterine
anomalies may become more important in the future. Currently,
the combination of hysteroscopy and laparoscopy remains the gold
standard in the investigation of Mullerian anomalies, but the main
disadvantage of this strategy is the invasiveness of the procedures.

ENDOMETRIOSIS

The clinical manifestations of endometriosis are protean. The
majority of patients with endometriosis are thought to be
asymptomatic with the commonest site of involvement being the
ovaries. The morbidity associated with endometriosis includes
chronic pelvic pain and infertility. Endometriosis involving the
gastrointestinal tract usually involves the sigmoid colon and
rectum. Endometrial implants first involve the bowel serosa but
may erode the muscle and mucosa causing bowel obstruction,
pain and rectal bleeding. Typically, on barium enema studies, the
lesions result in an irregular contour of the bowel wall and loops
of bowel may be tethered together. The commonest site of pelvic
endometrial deposits is along the anterior wall of the mid rectum.
Endometriosis more commonly involves the urinary tract with
adhesions or endometriomas obstructing the ureters just below
the pelvic brim and bladder deposits causing cyclical haematuria
or chronic cystitis. Rare manifestations include intrathoracic
deposits causing cyclical pneumothoraces.*?

A variety of techniques including TVUS, transrectal US, CT
and MRI have been used to evaluate deep pelvic endometriosis.
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Fig. 4.21: Bicornuate uterus. (a) Transverse US image of the uterus at the fundus showing two endometrial cavities (arrows). (b) 3D image of
the uterus showing two endometrial cavities (arrows) with a convex myometrial contour. The appearances are typical of a bicornuate uterus.

Fig. 4.22: MRI septate uterus. Axial oblique T,-weighted image
demonstrating a normal convex border of the uterine fundus
(black arrow). There is a low T,-weighted septum within the
endometrial cavity (white arrows) extending from the fundus to
the internal os. The convex fundal border distinguishes a septate
uterus from an arcuate uterus.

Microscopic and small deposits of endometriosis are not well seen
on imaging and hence laparoscopy remains the gold standard for
diagnosis. Scattered small deposits within the pelvis are not seen
on transvaginal ultrasound or CT. Magnetic resonance imaging
improves the sensitivity to 68% for lesions diffusely scattered in
the pelvis, lesions typically along the posterior uterine surface and
in the rectovaginal septum (Fig. 4.23).4! Surrounding active foci of
endometriosis, characteristically fibromuscular hyperplasia
occurs. In deep pelvic endometriosis, fibrotic changes due to
inactive fibrous tissue and scarring, results in distortion of the
posterior vaginal fornix, uterus and uterosacral ligaments. This

Fig. 4.23: Uterine surface endometrial deposits. Sagittal
T,-weighted image demonstrating high T,-signal intensity punc-
tate endometrial deposits along the posterior uterine surface
(arrow heads) typical of active deposits of endometrial tissue.
In addition there is a fibrotic band between the cervix and the
anterior wall of the rectum (arrow) with a low T,-signal intensity
typical of fibrosis. The left ovary is medially displaced stuck to the
posterior margin of the uterus, a typical feature of extra-uterine
pelvic endometriosis (black arrow). A lower segment caesarean
section scar is noted (dashed arrow).

distortion is clearly seen with a high sensitivity (94%) along with
extra-ovarian endometriomas and haematosalpinges (Fig. 4.24).42
The use of gadolinium contrast agents is useful to increase the
sensitivity for detection of active endometrial deposits and
secondly to distinguish between active endometrial tissue and
fibrosis (Fig. 4.25).
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Fig. 4.24: Posterior cul-de-sac lesions. Sagittal T,-weighted image demonstrating a widened and irregular junction zone of the uterus
in keeping with adenomyosis (arrowheads). The posterior vaginal fornix is superiorly displaced and the uterus is retroverted and
tethered to the posterior fornix by a dense low T,-signal intensity fibrotic plaque (arrows).

Fig. 4.25: Active extra-uterine endometriotic deposit. (a) Axial T,-weighted image showing an irregular mixed signal intensity lesion
in the left sciatic canal and posterior pelvic wall (dashed arrows). The sciatic nerve is seen as the very low T,-signal intensity structure
within the canal and posterior to the endometrial deposit (solid arrow). (b) Axial T,-weighted image demonstrating the irregular margins
of the deposit and stranding into the surrounding fat. (c) Axial T -weighted images with fat saturation. The deposit has punctate areas
of high T,-signal intensity in keeping with haemorrhage and active endometrial tissue. (d) Axial T,-weighted images with fat saturation
and following intravenous administration of gadolinium. The deposit enhances avidly typical of a deposit with active endometrial tissue.
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Three patterns are observed on MRI in diffuse deep pelvic
endometriosis excluding endometriomas, bladder and intestinal
lesions: most frequent is involvement of the rectosigmoid
junction where the rectum is displaced anteriorly and converges
with the posterior uterus. The second most frequent pattern is
linear or nodular thickening of the uterosacral ligaments which
obliterate the cul-de-sac of the Pouch of Douglas. The third
pattern is an extension of the second, with lesions extending
from the lower part of the Pouch of Douglas into the rectovaginal
septum. The therapeutic options for patients depend on the
location and extent of disease and the relative proportion of
active and fibrous endometriosis. Active endometriotic deposits
are receptive to medical hormone treatment whilst scarring
fibrous endometriosis, when symptomatic requires surgical
lysis. Increasingly in clinical practice, this information is
provided by detailed and high-resolution MR imaging of the
pelvis.

LEIOMYOMAS (FIBROIDS) OF THE UTERUS

The role of imaging studies in women with fibroids is to: (a)
confirm diagnosis of fibroids, (b) exclude other causes of
uterine enlargement or pelvic masses such as adenomyosis,
uterine malignancy and ovarian masses, (¢) exclude renal
obstruction due to fibroid uterus, (d) precisely determine
number, size and location of fibroids. Conventional radiographs
have a limited role in the diagnosis or management of uterine
fibroids. Unless heavily calcified, fibroids are not depicted on
radiographs. Very large fibroids result in a non-specific soft-
tissue masses arising from the pelvis which may displace the
bladder or loops of bowel. Computed tomography similarly has
a limited role. Fibroids are usually indistinguishable from
normal myometrium unless they are calcified or necrotic.
Transvaginal ultrasound is the imaging modality of choice in
the detection and confirmation of uterine fibroids. The most
frequent US appearance is that of a concentric, solid, hypoechoic
myometrial mass. However TVUS is very operator dependent
and appreciation of the relationship between fibroids and
remaining structures of the pelvis is limited. Its main role is to
confirm the presence of suspected benign fibroids and exclude
significant sub-mucosal fibroids. Detailed evaluation of
sub-mucosal fibroids can be performed using instillation of
saline into the endometrial cavity which clearly outlines
sub-mucosal fibroids.

Comparative studies have shown MRT has a better histological
correlation than TVUS for detection and assessment of fibroid
size, providing a better estimation of the overall fibroid
burden.* In addition, MRI can exclude and characterise other
pelvic masses, detect adenomyosis and exclude renal obstruction
in a single study. Hence, MRI is used for stratification of
treatment options in fibroid disease. Magnetic resonance
imaging has an important role in defining the anatomy of the
uterus and ovaries, as well as planning myomectomy, selective
surgical removal or planning selective fibroid therapies like
uterine artery embolisation, radiofrequency ablation, HIFU,
etc. With the emergence of these selective percutaneous ablation

procedures, such as cryotherapy and HIFU, MRI is used in
pre-procedural planning, administering therapy by means of
open MRI scanners and in follow-up of patients. Uterine artery
embolisation (UAE) is now a well-established technique for
treating fibroids and is suitable for the majority of women. The
technique is clinically successful in the majority (80%-85%) of
women following UAE, requiring no further treatment.**°
Magnetic resonance imaging is routinely used to plan UAE and
for post-procedural surveillance. Intravenous gadolinium is not
usually necessary unless assessment of fibroid vascularity is
required.

Fibroids have an inconsistent appearance on MRI due to the
different types of degenerative changes and variable
enhancement patterns (Figs. 4.26 and 4.27). This often leads to
myometrial masses being indistinguishable from malignant
leiomyosarcomas (Fig. 4.28). The role of MRI in these
myometrial masses is to confirm a benign fibroid but cannot
reliably exclude malignant leiomyosarcomas although the latter
is very rare. The appearances of uterine sarcomas are varied

Fig. 4.26: Degenerating fibroid in pregnancy: Sagittal T,-weighted
image showing a large fundal fibroid (arrowed) undergoing cystic
degeneration in pregnancy. The fibroid retains low T,-signal inten-
sity in the periphery (arrowheads) whilst centrally, high T,-signal
intensity in keeping with cystic changes is demonstrated (asterix).
The uterine pregnancy and foetus are shown (arrowheads).
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Fig. 4.27: Benign degenerating fibroid: Sagittal T,-weighted image
demonstrating a large anterior cervical fibroid. There is a heter-
ogenous mottled T,-signal intensity throughout the fibroid. These
were shown to be myxoid changes on histological specimen.
These appearances are indistinguishable from a leiomyosarcoma.

Fig. 4.28: Leiomyosarcoma of the uterus: Sagittal T,-weighted
image showing a large heterogeneous anterior myometrial mass
(arrows). The mass is indistinguishable from a degenerating fibroid
but a clinical history of rapid growth prompted surgical resection
that confirmed a leiomyosarcoma.

with leiomyosarcomas being myometrial-based masses. They
have poorly defined margins and contain multiple pockets of
high T2 signal intensity which enhance following administration
of intravenous gadolinium.*® Rapid or unexpected growth after
menopause, raise the level of suspicion that the mass may be a
sarcoma. Also, with advanced malignant lesions there may be
evidence of local invasion. Should there be any uncertainty of
the diagnosis after ultrasound and MR imaging, surgery is
indicated.

Conclusion

Imaging plays an increasing role in the management of
patients with gynaecological disorders. Each modality has
unique properties that dictate its use in gynaecological
pathology. Ultrasound is a real time, easily available, relatively
inexpensive, non-radiation-based modality, making it suitable
for first line use in young women or for repeated imaging.
Transvaginal ultrasound provides very good anatomical detail
of the uterus and ovaries. These properties make ultrasound
the first line imaging technique for evaluation of the
endometrium and adnexal pathology. Although CT is a
radiation-based imaging modality, it remains widely used in
staging, surveillance and treatment delivery of cancer. Its
speed, ease of availability, excellent tissue characterisation and
reproducibility are its main strengths. Magnetic resonance
imaging provides exquisite anatomical information and has
the best tissue characterisation properties for gynaecological
imaging. Its role has expanded in all aspects of cancer
management and it is likely to continue this growth with the
emergence of functional MRI. Functional information
provided by PET-CT is increasingly relevant to the detection
of early recurrent disease and at staging gynaecological
cancers as it improves the detection of distant disease.
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Learning Basic Surgical Skills

Christian Barnick, Caroline E. Everden

Introduction

With the introduction of the European Working Time Directive
and subsequent loss of team-based working, the traditional
apprenticeship system of training is disappearing. We find
ourselves working with a wide range of colleagues, all of whom
must be confident that we can equip ourselves well in theatre.

The acquisition and demonstration of a sound skill base
signals to your seniors a readiness to accept new surgical
challenges—opportunity will invariably be given to those best
prepared.

This chapter aims to set out the basic skills a surgeon should
have, and how we can best learn them.

What to Learn?

Surgeons should not only know the operation they are about to
perform but also the team assembled and the equipment
avaijlable. As surgeons, we are not soloists and should be able to
communicate with our teams clearly and succinctly. How can
we ask for an appropriate instrument if we do not know its
name, or ask for assistance if we cannot describe the anatomy of
the area?

Instruments

To perform an operation safely we need to be able to see what
we are doing. This involves choosing an appropriately sited and
sized incision, dissecting tissue planes clearly, retracting and
manipulating tissues in a safe manner and achieving haemostasis
throughout the procedure.

When handed and handling instruments the surgeon’s
priority is safety for themselves, their patient and assistants; this
is best achieved through correct handling, predictable
economical movements and thoughtful transfer of instruments
between staff.

SCALPELS

During skin incisions hold the scalpel as a dinner knife, with
the index finger along the back. The finger should be clear of
the tip by at least 3-5 cm and the palm should support the
handle securely. Incisions should be made with the full length
of the blade rather than the tip and the wrist should be firm

rather than flexed. This enables an even pressure and predictable
depth to be achieved.

Transfer of scalpels between staff should be done in a kidney
dish; or if they must be passed directly, with the handle
proffered first.

SCISSORS (FIG. 5.1)

Held with the thumb and ring fingers inserted no further than
the distal phalanges, the index finger supports the instrument
over the joint. Cuts should be made with the tip of the scissors,
which should be under direct vision at all times to avoid
inadvertent tissue damage.

Scissors may be curved or straight; curved are usually
reserved for tissue, while straight scissors are more normally
used for sutures.

The practised surgeon can use scissors in either hand,
ambidexterity being a skill surgeons should try to acquire in
order to improve efficiency in theatre.

Some assistants may also ‘palm’ their scissors to keep them
handy for cutting sutures. Removing their thumb from one
ring, the scissors are rotated to be supported on only the ring
finger, with the shaft held across the palm by the little finger.

NEEDLE HOLDERS (FIG. 5.2)

Held in the same way as scissors, the main movement should
come from the wrist and forearm. A rotation at the wrist should
provide enough energy to pass needle through tissue, if not the
initial placement of the suture tip should be questioned.

When returning a needle-holder to your scrub nurse first
guard the needle. It is also good practice to announce the
passing of all sharps—‘guarded needle back, ‘unguarded needle
in bowl’—especially with unfamiliar teams.

HAEMOSTATS (FIG. 5.3)

Held as scissors or needle holders, the tip is used to grasp
vessels, with the target vessel in direct vision the haemostat is
applied and pressure increased by virtue of the ratchet lock.
Manipulation to allow placement of sutures or application of
diathermy should be minimal to avoid damage to the vessel.
Removal should be possible with left or right hand, a skill that
should again be practised. During removal it is important that
the ratchet is released before the haemostat is pulled on to avoid
tissue damage.
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Fig. 5.1: Scissors.

Fig. 5.2: Needle holders.

CLAMPS (FIG 5.4)

These are heavier instruments than haemostats, used to grasp
blocks of tissue that require division and ligation. Depending on
the location and access clamps may be straight, curved or semi-
curved. As the tissue being divided often contains large blood
vessels it is imperative that the clamp has a good grip of the
contained tissue without causing damage that could cause bleed-
ing prior to ligation. The tip of the clamp should also be consid-
ered—if toothed then it should be placed clear of any vessels.
Removal of clamps should only be done at the specific request of
the lead surgeon, as only they will know whether the suture is in
place or knot ready to tighten. As with haemostats it is impor-
tant that the ratchet lock is released prior to pulling away.

Fig. 5.3: Haemostats.

RETRACTORS (FIG. 5.5)

The safest surgery is done under direct vision and retractors
should be used to achieve this. They allow visualisation of the
target area but can also ensure that tissues are protected from
damage. Depending on the area being operated on different
retractors may be used. For vaginal work, a Sims’ or Langdon
may be useful, for deeper pelvic work a self-retaining or ring
retractor might be more appropriate.

All of the above instruments come in many variations.
When starting to operate, spend some time with the scrub
nurse and familiarise yourself with the instruments that make
up the minor, major and vaginal sets at your hospital.
All sets come with a checklist that can be used to test your



Fig. 5.4: Clamps.
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Fig. 5.5: Retractors

knowledge (once the scrub nurse has confirmed the count is
correct).

SUTURES

Sutures are used to hold wounds in apposition until healing can
occur to a degree sufficient to support the tissues, also
obliterating dead space and distributing tension evenly.

This description should be held in mind when selecting the
suture and technique appropriate to a wound.

Material

Sutures can be absorbable or non-absorbable, the former
having a relatively predictable breakdown profile with gradually
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Table 5.1:

Absorbable
synthetic sutures

Vicryl rapide Polyglactin 910 Braided
Braided/

monofilament

Vicryl Polyglactin 910

Monocryl Poligecaprone 25 Monofilament

PDS I Polydioxane Monofilament

Absorbable
non-synthetic

Virtual
monofilament

Beef serosa or
sheep submucosa

Surgical gut —
chromic
‘cat-gut’

Non-absorbable YIS Polypropylene
Perma-hand silk  Silk

reducing strength. The material of the suture determines the
time to breakdown but also the degree of tissue reaction to the
suture. The construction of the suture should also be
considered—with monofilaments less likely to harbour
infection than a braided suture, but braided sutures being more
tolerant of handling and easier to securely knot (Table 5.1).

Monofilament
Braided

Needles

Once the appropriate suture has been chosen we also have to
consider how to introduce it to the tissue. The needle should
have the smallest profile required for the suture, be stable and
easy to grasp in the needle holder, remain sharp after several
passes through tissue and cause minimal trauma to the tissue.
Needles may be traumatic or atraumatic. Traumatic needles
need to be threaded; atraumatic needles are swaged to the suture
permanently or as a ‘pop-oft” (separating with a sharp tug).

Cutting Used for penetration of thick/dense tissue

e Conventional - 3" cutting edge on concave
surface - ‘surface seeking’

e Reverse - 3 cutting edge on convex surface —
‘depth seeking’

o Side-cutting - flat on top and bottom to
reduce tissue injury

Taperpoint Stretches tissue as it passes instead of cutting.
Used for easily penetrable tissue and to reduce the

chance of fascial tearing.

Blunt Rounded blunt tip to dissect rather than cut. Used
for friable tissue and also to reduce needle stick

injuries.

Suture composition and breakdown — data from Ethicon'

Undyed 50% at 5 days

0% at 10-14 days

75% at 2 weeks
50% at 3 weeks
25% at 4 weeks

Undyed Dyed
50-60%
60-70% 1 week
20-30%
30-40% 2 weeks
Violet/ undyed 4/0  3/0
60-80%

2 weeks
40-70%

3 weeks
35-60%

4 weeks

21-28 days

42 days

Violet/ undyed 56-70 days

Violet/ undyed 91-119 days

183-238 days

Brown/blue dyed 90 days

Blue/clear Non-absorbable

Black/white Non-absorbable

Knot Tying and Suturing

Tying a safe efficient knot allows the surgeon to sleep well at
night. There are many techniques but all should aim to
achieve the following: a small solid knot, tied with minimal
thread handling and tensioned evenly. This will give good
haemostasis, maintain tensile strength and avoid tissue
damage. Techniques for tying single handed, double handed

and instrumentally tied knots are shown in Figures 5.6, 5.7

and 5.8, respectively.

e Reef knot: The commonest knot used in surgery as it is
secure and can be tied using one or both hands.

o Instrument tie: Useful when there is a short end that cannot
be cleanly manipulated over a finger in order to tie a knot.
Always try to manipulate the suture material at the end to
avoid damage.

e Aberdeen knot (Fig. 5.9): Used to tie a loop and free end,
such as is generated at the end of a continuous suture.

e Interrupted sutures: These should be placed equidistant
from each other and the wound edge, distributing tension
equally. When used to close long wounds the first suture
should be placed in the middle and then further sutures
placed halving these gaps - this ensures that wound closure
is even and there isn’t an excess of tissue left at one end,
resulting in an ugly ‘dog-ear’.

Placed at right angles to the wound, the knot should be laid
to one side (with the same side used for all sutures in a row).

e Mattress sutures: Placed vertically or horizontally, these are
used to ensure eversion or inversion of a wound edge.

e Continuous sutures: One end of the suture is secured at
the angle of a wound. The length is then used to provide a
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Fig. 5.7: Double handed variety of surgeon’s knot. This knot should be used for all major pedicles. It is easier to maintain appropriate
tension between throws and to ensure that a true reef knot is tied rather than two half hitches (sliding knot).
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Fig. 5.8: Instrumental method of surgeon’s knot. This is essential for microsurgical procedures. Note the length of free suture material
which is left after insertion of the suture and the direction in which it lies. The loop should be formed approximately three times the free
length in order to achieve accurate placement of the throw. Efficient knot tying depends upon correct positioning in the initial stages.

(©

(b) (d)

Fig. 5.9a-d: Aberdeen casting off knot. Traction should only be applied to the lower (“afferent”) limb of the loop; this tightens the
throw without the risk of friction damage.
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‘running’ stitch. The strength of this type of suture is
dependent on tension being maintained evenly through-
out, usually via an assistant ‘following’ and holding the
suture material taut.

e Sub-cuticular sutures: A variation of a continuous suture,
here the material stays in the sub-cuticular layer, with sutures
placed to ensure direct apposition of the wound edges.

Electrosurgery: Use and Safety

Adequate haemostasis is a constant concern for the surgeon. As
surgeons of old would use cautery through the application of
heated tools, the modern surgeon relies on electricity. The
application of voltage across a material produces an electrical
field that causes a flow of charge carriers, electrical current. As
current flows, the resistance of the tissue converts some of the
original electrical energy into heat energy.

BIPOLAR

A pair of similar sized electrodes are used - usually a pair of
forceps. One prong is attached to one pole of the AC generator,
while the other is connected to the other pole of the generator.
High-frequency electrical current flows from one to the other
heating the tissue held between.

MONOPOLAR

The surgeon uses a single electrode to deliver the energy, which
returns to the generator via a larger return electrode attached to
the patient. Current density and therefore the heating potential
drops rapidly with increasing distance from the active electrode
so heating only occurs in a localised area.

Typically electrosurgical equipment operates in the
radiofrequency range (200 kHz-3.3 MHz). This minimises
muscle and neuronal stimulation. Electrosurgery can cut,
coagulate or fulgurate tissue.

The electrode touches the tissue and sufficient
energy density is applied to explosively
vapourise the water content. The vapour
cannot normally conduct current and therefore
the effect is self-limiting. Cutting is normally
performed with a continuous high current and
low-voltage sine waveform

Cutting
(yellow pedal)

Coagulation
(blue pedal)

The sine waveform is interrupted, and therefore
voltage in periods of flow increases, generating
a greater heating and coagulation effect.
Protein denaturation and fibrinous tissue
bonding is triggered, sufficient to seal small
and medium diameter blood vessels

Fulguration
(blue pedal)

The electrode is held away from the tissue.
An arc is generated and as the current is
spread over a wider area a more superficial
depth of heating is achieved. This is typically
used on surface lesions rather than individual
vessels.

SAFETY

Safe return of current (completion of circuit) is essential to
avoid inadvertent damage to the patient. Potential pitfalls are
outlined below. Electrocautery will also generate smoke; there
are concerns that this is potentially carcinogenic and so it
should be sucked away from the field as efficiently as possible.

Grounding pad
wrongly placed

Insufficient contact with the grounding pad
can lead to third degree burns in areas where
the contact was poor, or in other areas of the
patient in contact with metal objects that
provide an alternative grounding pathway.
Pads should always be placed as closely to
the operating site as is practical, typically on
the outer aspect of the thigh in gynaecology
surgery.

Metal-work not  If the patient has any metallic implants, such as

recognised a hip replacement, the grounding pad should
be placed on the opposite side of the body
from the metal to prevent current passing
through selectively on the way to ground.

Unintentional ~ The electrode should always be firmly placed

thermal damage on tissue, with the whole electrode under

direct vision to prevent inadvertent damage.
An unwanted current path can also develop
if another conducting instrument is present
and in contact with the electrode, leading to
damage distant to the electrode.
The electrode may also retain some heat so
should be handled with care.
When not in use the electrode should be
kept in an insulated holder.

Insulation failure If there is a break in the insulation of the
electrode then thermal effect will occur
wherever current can flow.

How Do We Learn?

Learning and education have long been fertile areas for research.
When looking at educational theory it is important to use it as
a lens through which to perceive our own learning behaviours
and as a catalyst for increasing their efficiency.

We first have to prepare to learn. Hopefully our years of
study at Medical School will have equipped us with an ability to
assimilate facts and exposed us to a surgical environment for
long enough that we have a basic familiarity to build on. Armed
with that familiarity it becomes easier to see the usefulness of
the abstract skills we have to acquire. Considering the applica-
tion of each skill allows us to place it within a growing network
of knowledge that will become increasingly interconnected.

Once prepared, we then start to acquire skills through
several methods:

e Changes in the way we behave
m Respondent conditioning: This is the association of a
behaviour with a stimulus. Pavlov trained his dogs to
salivate to a number of non-food stimuli because they
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were all initially presented in conjunction with food. This

requires repetition but no analysis.

If a surgeon always asks for a certain suture when they
are concerned about bleeding, the anaesthetist eventually
starts to check the patient’s blood pressure in response to
overhearing a request for that suture type.

m Operant conditioning: This requires a trigger and
response — an operant and reinforcement. B. E Skinner
developed this theory, stating that rewards speed up
learning if they come directly after the behaviour, but the
effect lasts longer if rewards are only intermittent.

The trainee places a suture well (operant) and is some-
times allowed to start the next procedure (reinforcement).

e Changes in the way we think
Using the theories of Jean Piaget,> who worked primarily on
child learning, we look at assimilation and accommodation—
interpreting new information in view of pre-existing knowledge
and concepts, then revision of pre-existing concepts in light of
new information. This is the way that the self-directed learner
works. With changes in training encouraging more formal
education and instruction we find Jerome Bruner’s theory more
relevant that guidance in the form of ‘instructional scaffolding’
can speed and heighten the acquisition of knowledge.?

We will look at an incision site in view of our pre-existing
knowledge of the paths of nerves in the area (assimilation),
alter our 2D concept of anatomical relations as we operate
more (accomodation), and progress through this more quickly
if our lead surgeon explains the reasoning behind his approach
while quizzing our knowledge (instructional scaffolding).

e Changes in our procedural ability and psychomotor skills
A common model for skill acquisition is that outlined by
Dreyfus & Dreyfus.* Building on work initially funded in
part by the US Air Force they developed a five-stage model
of the mental activities involved in directed skill acquisition.

Novice Rigid adherence to taught rules or plans
Little situational perception

No discretionary judgement

Guidelines for action based on attributes or
aspects

Limited situational awareness

All attributes and aspects treated separately
and equally

Conscious deliberate planning

Standardised routine for procedures

Advanced
beginner

Competent
Proficient  Holistic perception of situations
Can perceive and respond to deviations from
an established pattern
Able to perceive the important aspects of a
situation
Expert No longer relies on guidelines or rules
Intuitive grasp of situations
Analytical approach only used for novel
situations

The aim of training is to accelerate progression up this scale,
while ensuring that patients do not suffer at the hands of the
trainee. Taking the example of wound closure:

Knows the steps involved in placing a sub-cuticular suture.
e Able to close skin when prompted with a sub-cuticular suture.
o Aware that skin is normally closed with a sub-cuticular suture

and can perform this from start to finish without prompting.

e Able to see that a wound may benefit from an alternative
method of closure and select a better alternative after con-
sideration

e Automatically alters technique to the situation without
needing to analyse, based not only on wound characteristics
but also patient need.

We aim to move from ‘controlled processing’ to ‘automatic
processing’® This involves the transition from complete
immersion in a step-by-step process that demands our full
attention, to being able to complete a set of tasks automatically
while also being aware of the wider situation and having the
capacity to plan our next step. We have all been in situations
where ourselves or others were so focused on the correct
application of a suture or device that other considerations, such
as blood loss or correct use of assistants was forgotten.

TRAINING PROGRAMMES

Modernising Medical Careers (www.mmec.nhs.uk) has changed
post-graduate medical training in the UK completely. Driven by
a need to reflect the changing environment in which care is
delivered, MMC acknowledged the importance of effective
teams and multidisciplinary working, while acknowledging
that service provision and personal development had to be
balanced. The process established key principles for any training
programme (see box).

Key Principles and Standards for Postgraduate Medical
Education Training Programmes®

High-quality patient care depends on sound education and
training.

Programmes must follow the guidance set out in the General
Medical Council’s guidance ‘Good Medical Practice’.

Programmes must have a defined curriculum to enable trainees
to achieve that Programme’s learning outcomes.

Programmes must be sensitive to the trainee’s individual needs.
Selection for entry to Programmes must be fair.

Programmes must promote equality and value diversity within
the profession.

Programmes must have explicit quality assurance processes.

Those who have responsibilities for training must develop the
skills, attitudes and practices of a competent teacher and ensure
that trainees are properly supervised.

Programmes must be resourced to achieve the Programme’s
learning outcomes.

Programmes must take place within the regulatory framework
laid out in UK law.
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This led to the development of a new training scheme in the
UK. After 2 years in a Foundation programme there are 7 years
of speciality training; ST1-2 at an SHO level, then ST3-5 to
develop core skills, leading to ST6-7 where advanced training in
specific areas is pursued, after which the Certificate of
Completion of Training is awarded. The key principle which
underpins the new approach to Speciality training is a seamless
single programme where basic and higher competencies are
acquired progressively.

In US, medical students apply directly to a Residency
programme, and if accepted as a categorical trainee will proceed
through the years of training in much the same way as in the
UK system.”

SIMULATION IN TRAINING

‘Simulation is a technique - not a technology - to replace or
amplify real experiences with guided experiences that evoke or
replicate substantial aspects of the real world in
a fully interactive manner.

—Professor David M Gaba, Stanford University

Simulation training covers everything from a low-fidelity
simulation of skin for suturing practice to a virtual reality high-
fidelity interactive programme for practising laparoscopy.

Why Use Simulation?

The Chief Medical Officers report in 2008 called for simulation
to be more fully integrated into the health service as it had
demonstrated an ability to train surgeons in a way that reduced
error and improved technical accuracy. Simulator training in
laparoscopic salpingectomy increased proficiency levels and
halved operating time compared to traditional teaching
methods.?

Simulation appears to achieve this through the theory of
‘deliberate practice’ Proposed by Ericsson,’ the learner focuses

Table 5.2: Types of simulators

on individual tasks chosen by a teacher. Repeated practice
accompanied by immediate feedback and teaching leads to the
attainment of expertise in a predictable way. This situation is
hard to achieve in the operating theatre as it requires the repeti-
tion of tasks in quick succession. The Dreyfuss model of skill
acquisition shows that simulation should allow us to achieve
competence with our basic skills, thereby ensuring we can make
the most of valuable theatre time.

Simulators allow slow, deliberate, repetitive practice in a safe
and non-threatening environment where mistakes can be
recognised and rectified without impact on patients.

Types of Available Simulator Training

Tasks presented in a concrete everyday manner are easier to

grasp and solve. Simulators attempt to reproduce, to a greater or

lesser extent, the clinical situation. They can be divided into low

and high fidelity (Table 5.2).

o Low fidelity: Reproduce aspects of a task using some of the
usual equipment.

e High fidelity: Reproduce a clinical situation using realistic
materials and equipment.

Both box trainers and virtual reality simulators allow the
trainee to develop one of the most important skills in
laparoscopy - effective navigation of a 3D environment while
guided by 2D visual feedback. Specific tasks, such as camera
and instrument handling, hand-eye coordination and precise
movement and manipulation!? have been shown to improve
with targeted box trainer use, while virtual reality simulators
have improved blood loss and operating time in simulated
procedures.!!

The trainee should use simulation technology only where
there is access to feedback - either directly from the software or
via a trainer being present. All the studies showing positive
effects on training have been based around specific tasks. Goal
setting and feedback improve skill levels in the simulated
environment and in the theatre.!>13

Type of simulator | Description and examples Advantages Disadvantages

Bench models -

low fidelity

Box trainers —
low fidelity

Virtual reality
simulators —
high fidelity

Static, usually single task,
models.

Suturing practice — perineum
models

Endoscopy trainer using a
closed box with insertion
points for instruments and
camera

Computer-based system
where an interface based on
real surgical instruments feeds
data to a life-like display

Observation by supervisor,
comparison to completed
models

Observation by supervisor

Comparison to video of ‘ideal’
technique

Direct from software using
ideal parameters for specific
tasks

Cheap

Mass produced and available
from a variety of providers

Portable

Can be purchased or
improvised from existing
equipment

Can use real surgical
instruments

Allows trainee to practice
without direct supervision
Multifunctional — can be

used for single tasks or whole
procedures

Requires presence of a trainer

Disparity between model and
reality

Usually limited to one task

Better with presence of a
trainer

Sensory feedback different to
real tissue

Expensive equipment

Not all systems have tactile
feedback

Usually static due to cost and
size
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USING ASSESSMENT TO DRIVE LEARNING

To proceed through the new speciality training programmes
requires each trainee to prove their acquisition and mastery of
skills. While this may be viewed by many as a time-consuming
paper exercise, it can be harnessed to improve learning.
Feedback allows us to improve our techniques, and formal
assessment can provide structure to that process.

Case Logs

Measuring activity and hours spent in the operating theatre is a
traditional method of assessing a trainee, undermined by recent
reductions in working hours. We would suggest an addition to
this system.

Start to develop your own ‘ideal’ method for an operation.
Within this text you will find guidance on how to perform
certain procedures. These are safe and effective methods that
have been honed overtime. From theoretical texts, such as this,
build knowledge of the steps required. Master the basic skills
that will allow you to be an efficient assistant, then watch your
seniors. Take the best parts of their techniques and add them to
your own, building not only a log of cases but also the best
surgical methods.

OSATS

Objective Structured Assessment of Technical Skills (OSATS)
are forms used as a framework for assessing a procedure
performed by a trainee. They have been validated'* and adopted
widely. By breaking tasks into acquirable competencies they
allow tracking of skill development overtime.

Educational Resources

No matter which of these methods you utilise, it is important
that time is directed well. Feedback is essential — only those
more competent than ourselves can point out the extraneous
step or awkward movements that would otherwise become
barriers to efficiency.

WEBSITES

www.stratog.net Available as online access or a DVD,
StratOG provides a wide theoretical knowledge based on UK
guidelines and training requirements. Regular evaluation of
knowledge via MCQ style questions encourages learning.

www.anatomy.tv A subscription service (free for Athens
users) that provides interactive 3D models of the human body,
with many specific gynaecological sections.

www.laparoscopy.com An American-based website with
pictures and videos of laparoscopic procedures.

www.surgicalskills.net This covers basic techniques, such as
knot tying and suturing, as well as general information on
surgical instruments, consent, etc. Most content is accessed
with a subscription.

www.winkingskull.com Contains detailed anatomical
drawings and radiological imaging.

www.google.co.uk Not a resource in itself, but a portal to
numerous instructions in how to construct your own box
trainer for practising laparoscopic skills, or tissue simulations

for suturing practice.

www.youtube.com and www.medicalvideos.us Not peer-
reviewed but a source for many suturing technique videos, as
well as footage of operative procedures and anatomy
demonstrations. Use with caution.

COURSES

Basic Practical Skills

With a curriculum set by the RCOG, the Basic Practical Skills
course covers a wide range of skills. It is an essential requirement
for transition to ST3 level. Details of times and locations can be
found at http://www.rcog.org.uk/event. Skills covered include
the following:

e Principles of safe and
effective surgery

e Handling instruments

e Knot tying e Suturing

e Handling tissues e Principles of haemostasis

and dissection

e Principles of electrosurgery ® Principles of gynaecological

examination
e Anatomy of pelvic floor e Endoscopic equipment
e Principles of safe e Principles of safe laparo-
hysteroscopy scopic entry
e Episiotomy repair e D&C evacuation of uterus
e Management of normal e Fetal blood sampling
and breech delivery
e Caesarean section e Ventouse and forceps
delivery
e Management of shoulder =~ Management of massive

dystocia obstetric haemorrhage

e Surgical documentation

Challenges to Learning

We cannot ignore the fact that economic pressures on healthcare
mean that all provision must be cost effective.

Private care providers have no obligation or incentive to
provide training but will be removing the straightforward cases
from the NHS and therefore the trainees view.

Not all hospitals will be able to provide all services. The
Royal College of Obstetricians and Gynaecologists produced a
report that considered how future workforce considerations
would impact on training.!® Trainees will have to harness the
opportunities offered where they are employed and increasingly
may have to consider their educational needs when considering
their next placement. We may also have to cope more often with
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the challenges of working across sites. When designing rotations
within training programmes it will be up to the trainees to push
for fair exposure to all areas.

These changes may make formal trainees seem an expensive
luxury for trusts to support, although this short-term view
could lead to a future shortage in appropriately skilled
consultants.

Conclusion

The move from a consultant-led to consultant-delivered model
of care has reduced the volume of operating available to junior
doctors, but it also gives us an opportunity to see the different
techniques and approaches employed by our seniors.

The best surgeons never stop learning and their techniques
will change overtime to take advantage of new technology and
advances in knowledge.
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Postoperative Care and
Prevention of Complications

In recent times there have been changes to the pre- and
postoperative care of the gynaecological surgical patient to
reflect changes in surgical practice. Endoscopic procedures are
commonly performed and patients have a much shorter stay in
hospital. Many procedures are performed as day cases. As a
consequence, patients are often only admitted a few hours
pre-operatively whether they are day cases or planned inpatient
admissions. Clear protocols for patient selection are therefore
extremely important. It is also important to have clear protocols
and pathways for the management of these women
postoperatively and in order to plan discharge. The early
recognition of any postoperative complication is of great
importance, both in order to institute prompt corrective
treatment and to reduce the possibility of patients needing
readmission following an early discharge.

Immediate Postoperative Care

At the end of a surgical procedure, it is the role of the
anaesthetist to determine when the patient is fit to be removed
from the operating table. If the procedure has been performed
under general anaesthesia, this will usually require reversal of
muscle blockade and the re-establishment of spontaneous
respiration. The patient will then be transferred to a recovery
area within the theatre suite until consciousness has returned.
The following parameters are closely monitored: pulse rate,
blood pressure, respiratory rate, temperature, peripheral oxygen
saturation, urine output, level of consciousness and pain score.
Careful monitoring of vital signs and the use of an early
warning score such as the modified early warning score
(MEWS) during the recovery period is essential."? In the first
hour following surgery, these observations may be monitored
every 15 minutes, reducing to every 30 minutes for the next 2
hours and then hourly. Depending on the clinical situation,
other forms of monitoring may also be required, such as central
venous pressure (CVP), arterial blood pressure, arterial blood
gases, electrocardiogram (ECG), hourly urine output and
drainage from wounds. The intensity of monitoring required
will determine to what level care the patient is transferred.
Levels of care range from a normal surgical ward (levels 0 and
1) to intensive care (level 3) (Table 6.1).

Most complications that arise in the initial postoperative
period are of an anaesthetic nature, resulting in respiratory or

Claire Mellon, Emma Kirk

Table 6.1: Levels of postoperative care

Level
of Care

0 Patients whose needs can be met through normal ward care
in an acute hospital

1 Patients at risk of their condition deteriorating, or those
recently relocated from higher levels of care, whose needs
can be met on an acute ward with additional advice and
support from the critical care team

2 Patients requiring more detailed observation or intervention
including support for a single failing organ system or
postoperative care and those ‘stepping down’ from higher
levels of care

3 Patients requiring advanced respiratory support alone or
basic respiratory support together with support of at least
two organ systems. This level includes all complex patients
requiring support for multi-organ failure.

cardiac compromise. However, some surgical complications
may arise in this immediate recovery phase, which is why it is
essential to produce comprehensive operative notes detailing
any intra-operative complications and giving a clear postopera-
tive management plan to hand over to the recovery staff.

ANALGESIA

Postoperative patients require effective pain relief because it
leads to a smoother postoperative course and has important
physiological benefits. The site of the surgery has a profound
effect on the degree of pain experienced and the consequent
physical limitations. Any abdominal procedure may affect the
ability to cough and clear secretions from the lung, and this may
lead to a chest infection. Prolonged pain may also reduce
physical activity and lead to venous stasis resulting in an
increased risk of venous thromboembolism (VTE). There can
also be effects on gut and bladder function, with the development
of postoperative ileus, nausea, vomiting or urinary retention.
The aim of postoperative pain management is not only to
minimise patient suffering but to also reduce morbidity and
facilitate rapid recovery and early discharge from hospital.
Postoperative management should be step-wise. The World
Health Organisation Analgesic Ladder (Fig. 6.1) was intro-
duced to improve pain control in patients with cancer, but is
now universally employed for the management of pain relief.
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Paracetamol and NSAIDs

Add local anaesthetic and weak opioids

Add strong opioids

Fig. 6.1: WHO analgesic ladder.

Management starts with simple peripherally acting drugs such
as aspirin, paracetamol and non-steroidal anti-inflammatory
drugs (NSAIDs). If pain control is not achieved, the second part
of the ladder is to introduce weak opioid drugs such as codeine.
If this is still ineffective, the final rung of the ladder is to intro-
duce strong opioid drugs such as morphine. The World
Federation of Societies of Anaesthesiologists (WEFSA) has
developed another ladder for guidance of postoperative pain
management (Fig. 6.2).7 Initially, when the pain is expected to be
severe, strong analgesics in combination with local anaesthetic
blocks are used. These will usually be administered avoiding the
oral route. As postoperative pain decreases with time, the need
for drugs to be given by injection should cease and the oral route
can be used. This will initially be with paracetamol, NSAIDs and
weak opioids. The final step will be for the pain to be controlled
with just paracetamol and/or NSAIDs.

The choice of analgesia will depend on the site and extent of
surgery (Table 6.2). Infiltration of a wound with a long-acting
local anaesthetic can provide effective analgesia for many
hours. If a strong opioid is needed, this can be administered via
a patient-controlled analgesia (PCA) pump. It is known that
patients’ requirements for opioids vary considerably and so
administration via a PCA allows a patient to titrate the dose to
their own requirements, hopefully minimising side effects.

Excessive pain in the early hours after an operation, or
apparent failure of analgesia, may be an early sign of a serious
postoperative complication such as intra-abdominal bleeding
or a perforated viscus, particularly if it is associated with
deterioration in vital signs or excessive restlessness. Early
surgical review is mandatory in such circumstances.

Table 6.2: Analgesic options depending on severity of surgery
and pain

e.g. laparoscopy e.g. hysterectomy e.g. pelvic exenteration
hysteroscopy radical cancer surgery

1. Paracetamol and wound
infiltration with local
anaesthetic

2. NSAIDs

3. Epidural or PCA

1. Paracetamol and wound infiltration with local
anaesthetic

2. NSAIDs

3. PCA

1. Paracetamol and wound infiltration with local anaesthetic
2. NSAIDs
3. Weak oral opioid, if necessary

Strong opioids by injection, local anaesthesia

Oral opioids

Paracetamol and NSAIDs

Fig. 6.2: WFSA analgesic ladder.

OXYGEN

There is little evidence to suggest the routine use of oxygen in
the postoperative patient, but some studies have suggested
supplemental oxygen reduces the incidence of wound infection.
Hypoxaemia is common after surgery due to impaired gas
exchange and ventilatory control following a general anaesthetic.
Supplemental oxygen should only be used routinely in those at
high risk of developing complications or who have oxygen
saturations less than 92%. Those at increased risk of developing
complications who may need prolonged monitoring and oxygen
therapy include the obese, those with acute or chronic
pulmonary disease, and those requiring sedative drugs or
systemic opiates in the postoperative period.

TEMPERATURE

A postoperative patient is at risk of both hypothermia and
pyrexia in the immediate postoperative period. Hypothermia
may occur during surgery due to anaesthetic-impaired
thermoregulation, open body cavities, the administration of
unwarmed intravenous fluidsand a cold-operating environment.
It may also be a sign of sepsis in the acutely unwell.

Active warming is appropriate for patients who are
hypothermic. Forced air warming, used both intra-operatively
and postoperatively to maintain a normal body temperature has
been shown to be associated with fewer cardiac events in the
postoperative period.

FLUID BALANCE

In the postoperative period, patients are vulnerable to fluid and
electrolyte imbalance due to many factors including intra-
operative blood loss, fasting for long periods, pre-operative
bowel preparation and exposure during surgery. It is therefore
important to accurately measure the patient’s fluid balance in
the recovery period. This should include recordings of the
output of drains as well as of urine and vomit, and the
measurement of fluid intake (oral and intravenous). The
surgical wound and wound drainage sites should also be
inspected regularly for excessive loss.

The standard principles of fluid balance in the postoperative
patient are to correct any pre-existing deficit, to supply basal
needs, to replace any unusual losses (e.g. due to surgical drains
and pyrexia) and to use the oral route whenever possible.*
The basal requirements of a healthy adult are approximately
30 mL/kg/day of water, 1.0-1.4 mmol/kg/day of sodium
and 0.7-0.9 mmol/kg/day of potassium.
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Those with large peri-operative fluid losses are most at risk
of fluid and electrolyte imbalance within the postoperative
period, as are the elderly, those with pre-existing cardiovascular,
cerebrovascular or renal disease, and those that have suffered
acute myocardial ischaemia or infarction in the peri-operative
period. All patients should be monitored for hypotension,
tachycardia, oliguria, signs of fluid overload (e.g. pulmonary
oedema) and for more subtle signs such as confusion or
tachypnoea. Oliguria is defined as a urine output of less than 0.5
mL/kg/hour for two consecutive hours. Hypotension,
tachycardia, oliguria, confusion and tachypnoea may all be
signs of hypovolaemia. These may also be signs of sepsis or a
primary cardiac problem, but in a postoperative patient it is
vital to first consider blood loss as a possible cause.

CATHETERS

Urinary catheterisation is commonly performed prior to
gynaecological surgical procedures for a variety of reasons. An
‘in and out’ catheter may be inserted just to empty the bladder
for the start of the operation, or an indwelling catheter may be
used to minimise trauma to the bladder during surgery and to
monitor urine output intra- and postoperatively. A Foley
catheter may also be left in if spontaneous voiding is likely to be
difficult in situations such as the use of vaginal pack, where
epidural anaesthesia has been used or if the patient is likely to
be immobile.

An indwelling catheter is usually left in to allow drainage of
the bladder until the patient is mobile and this is usually less
than 24 hours. If the catheter is left in for longer than 72 hours,
the risk of infection rises from <5% to 70%-90%.

Urinary retention may occur postoperatively whether
catheterisation has been performed or not. Pain, over-
distension of the bladder, traumatic instrumentation,
operations adjacent to the bladder neck, epidural anaesthesia
and pharmacological agents such as opioids are thought to
play a role. Acute retention should be managed by immediate
and complete drainage of the bladder by wurethral
catheterisation. If urethral catheterisation is not possible, it
may be necessary to insert a suprapubic catheter.

A period of prolonged catheterisation may be necessary if
there has been a bladder injury which is the most common
visceral injury sustained in gynaecological surgery. Most cases
are recognised at the time of surgery and the bladder will have
been repaired. It should then be drained continuously for 10-14
days, and some clinicians recommend a cystogram prior to
removal of the catheter; a urological opinion may be appropriate
in some circumstances.

A longer period of catheterisation may be indicated in other
situations where the bladder has been opened intentionally or
inadvertently, or following fistula surgery. The choice between
a urethral and a suprapubic catheter may be optional depending
on the nature of the surgery. A suprapubic catheter is particularly
useful when voiding difficulties are prolonged, as it can be
intermittently clamped to allow attempted voiding. The practice
of teaching patients intermittent self-catheterisation has grown

in popularity as it allows the patient to manage her own bladder
at home. Ultrasound bladder scans have become a very useful
aid to measure the residual volume post-micturition in patients
who have had delayed voiding postoperatively.

DRAINS

There are few absolute indications for the use of surgical drains
nowadays other than, for example, to drain lymphatic fluid after
a pelvic lymphadenectomy. Whilst they should not be used as
an alternative to good haemostasis, it may be wise to insert one
when there has been difficulty in securing perfect haemostasis
after myomectomy, or surgery for chronic pelvic inflammatory
disease. The timing of removal of a drain will depend on the
indication for its insertion. In general, removal of drain will be
timed when any serosanguinous loss is less than 100 mL in the
preceding 24 hours.

RECOGNISING EARLY COMPLICATIONS

Reactionary (or continuing) haemorrhage following vaginal or
cervical surgery is usually revealed soon after the patient leaves
the operating table and is usually a result of inadequate
haemostasis intra-operatively. Vaginal packing may provide
compression and arrest of venous bleeding, and bleeding from
the abdominal wound requires careful inspection of the wound
before deciding to apply a pressure dressing.

The decision as to whether and when to return a patient to
theatre is often a difficult one. Small vault haematomas are
common after hysterectomies and vaginal surgery and such
bleeds will often settle with compression. However, delay can
lead to rapid deterioration of the patient’s condition and the
development of severe clotting disorders, or later abscess
formation from larger haematomas with further morbidity,
leading to prolonged recovery. Simple observations of a fall in
blood pressure, a rising pulse rate and a rising respiratory rate
and low urine output are suggestive of concealed haemorrhage.
The use of an intraperitoneal drain will give the surgeon an
early alert to internal haemorrhage. Too often simple fluid
boluses are given to correct presumed dehydration when
proper clinical examination will reveal a distended, tender
abdomen or blood loss vaginally.

General Postoperative

Considerations

THROMBOPROPHYLAXIS

The prevention of deep vein thrombosis and pulmonary
embolism [venous thromboembolism (VTE)] remains an
important consideration for all gynaecological surgeons as the
incidence following major pelvic surgery is second only to
orthopaedic surgery. The risk of a gynaecological patient
developing VTE depends on the patients condition and/or the
procedure which she is undergoing as well as any predisposing
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Table 6.3: Risk factors for the development of VTE in gynae-
cological patients

e Surgical procedure with total anaesthetic and operating time >60
mins when operating in the pelvis

* Acute admission with inflammatory or intra-abdominal condition
¢ Expected significant reduction in mobility

® Active cancer or cancer treatment

e Age >60 years

e Critical care admission

e Dehydration

¢ Known thrombophilia

e Obesity (BMI >30 kg/m?)

e One or more significant co-morbidity, e.g. cardiac disease,
respiratory pathology, inflammatory condition.

e Personal history or first degree relative with history of VTE
¢ Use of hormone replacement therapy

¢ Use of oestrogen containing contraceptive therapy

e Varicose veins

* Pregnancy or delivery within last 6 weeks

risk factors (such as age, obesity and concomitant conditions)
(Table 6.3). The positioning of the patient on the operating
table is also important. Lithotomy position is known to decrease
venous blood flow in the lower limbs and increase the risk of
VTE. The semi-lithotomy ‘ski’ position seems to confer some
benefit by adding the effect of gravity to venous return without
the inhibitory effect of knee flexion in the standard lithotomy
position.

In order to reduce the risk of VTE, women should be advised
to stop oestrogen-containing contraceptives or hormone
replacement therapy 4 weeks before elective major surgery. The
risks and benefits of stopping pre-existing established anti-
platelet therapy 1 week before surgery should also be assessed.
Regional anaesthesia carries a lower risk of VTE than general
anaesthesia, so should be considered in at risk patients.
However, if regional anaesthesia is used, the timing of
pharmacological VTE prophylaxis should be planned to
minimise the risk of epidural haematoma.

Mechanical VTE prophylaxis should be started in all
gynaecological surgical patients on admission. This may be in
the form of anti-embolism stockings (thigh or knee-length),
foot impulse devices or intermittent pneumatic compression
devices. These should be continued until the patient no longer
has any significantly reduced mobility. Pharmacological VTE
prophylaxis should also be prescribed for patients with a low
risk of major bleeding, taking into account individual patient
factors. The type of pharmacological VTE prophylaxis used
will depend on local policies and those individual patient
factors, but will include: low molecular weight heparin
(LMWH), unfractionated heparin and fondaparinux sodium
heparin (LMWH). Pharmacological VTE prophylaxis should
be continued until the patient no longer has significantly
reduced mobility, generally 5-7 days. However, it may need to

be continued to 28 days postoperatively for patients who have
had major cancer surgery in the abdomen or pelvis. It is
important to reassess the patients’ risks of bleeding and VTE
within 24 hours of admission and whenever the clinical
situation changes, to ensure the current methods of VTE
prophylaxis are suitable and that there are no adverse events
resulting from its use.

Most hospitals have a VTE policy and protocol based on
NICE or other national guidelines.® (See Chapter 3)

PREVENTION OF INFECTION

The gynaecological surgical patient may be affected by infection
at number of different sites, the most important of which are
chest, wound, operative site (i.e. abdomen or pelvis) and the
urinary tract. There are number of factors that increase the risk
of postoperative infection, see Table 6.4.

Surgical site infection is thought to occur in at least 5% of
patients undergoing a surgical procedure. Most are caused by
contamination of an incision with microorganisms from the
patient’s own skin, intestinal or respiratory system. A number of
measures can be taken to reduce the risk of infection.

Hair removal should not be used routinely to reduce the risk
of surgical site infection. If hair does have to be removed prior
to surgery, razors should not be used as they increase the risk of
infection. Hair should be removed on the day of surgery using
electric clippers with a single-use head. Before incision the skin
at the surgical site should be cleansed using an antiseptic
(aqueous or alcohol-based) preparation, povidone-iodine or
chlorhexidine solution being most suitable. The surgical
incision should also be covered with an appropriate occlusive
dressing at the end of the operation.”

Some consideration should also be given to the use of
antibiotic prophylaxis. However, antibiotics should only be used
for prophylaxis where evidence of benefit exists (Table 6.5).

The most common site of postoperative infection is the
urinary tract. The incidence of urinary tract infection is not

Table 6.4: Factors increasing the risk of postoperative infection

e Complicated surgery

¢ Prolonged operation time

* Emergency surgery

¢ Prolonged postoperative stay

¢ Obesity (BMI >30 kg/m?)

e Coexisting infections at other sites
e Hypothermia

¢ Blood transfusion

¢ Diabetes mellitus

¢ Poor nutritional state

¢ Increased age

 Use of invasive procedures, e.g. urinary catheter and drains

¢ Patients receiving chemotherapy, radiotherapy, steroids and
immunosuppressants
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Table 6.5: Recommendations for antibiotic prophylaxis in gyn-
aecological operations

Antibiotic prophylaxis recommendation

Abdominal hysterectomy Recommended*
Vaginal hysterectomy Recommended*
Caesarean section Highly recommended**

Recommended* for third and fourth
degree tears

Perineal tear

Termination Highly recommended**

Surgical evacuation of Not recommended***

miscarriage

*Recommended - decreased short-term morbidity.
**Highly recommended — unequivocally reduces major morbidity.
***Not recommended — no clinically proven benefit.

changed by the use of prophylactic antibiotics and is mostly
associated with peri-operative catheterisation. In short
procedures, such as a hysteroscopy or diagnostic laparoscopy,
catheterisation can be avoided by encouraging patients to void
pre-operatively. When an indwelling catheter has been used, it
can usually be removed 12-24 hours post operatively, unless
mobility is restricted. When the bladder may have been
traumatised, for example in dissection from a Caesarean
section scar at hysterectomy, it may be advisable to leave the
catheter in longer.

Septicaemia is not common in gynaecological patients, but
is more prevalent in high-risk groups such as the
immunocompromised, the elderly and patients who have had
radical cancer surgery. Patients with septicaemia are likely to
deteriorate very rapidly, and rapid response to identify
organisms and commencement of appropriate antibiotics is
essential. Transfer to a Critical Care Unit may be required, and
involvement of a microbiologist can be life saving. The use of
early warning charts are invaluable in alerting staff to the
development of severe sepsis.

EATING AND DRINKING

Formerly, patients undergoing majorabdominal gynaecological
surgery were denied food and fluids until the return of bowel
sounds because of the fear of paralytic ileus and vomiting with
subsequent aspiration pneumonia and wound dehiscence. A
number of studies have evaluated early versus delayed
initiation of oral intake of food and fluids. These have shown
that early commencement of oral fluids and food is associated
with a higher risk of nausea but a reduced length of hospital
stay.

There was, however, no significant difference in the rates of
postoperative ileus, vomiting and abdominal distension, time to
passage of flatus, time to the first passage of stool, postoperative
nasogastric tube placement, febrile morbidity, wound
complications and pneumonia. The policy to adopt early oral
intake should be individualised but appears safe.

WOUND CARE

Risk factors for wound problems are very similar to infection
risks, ie. comorbidities such as obesity, malignancy,
contamination and advancing patient age.

Superficial breakdown is best managed by drainage and
debridement. Antibiotics are usually not needed but enrolling
with the help of a wound-care specialist nurse can be beneficial.
Secondary suturing is usually unnecessary and the wound is left
to granulate.

A complete dehiscense is an alarming and potentially life-
threatening occurrence. Saline swabs are used to keep the bowel
clean and protected, whilst the patient is placed in the supine
position and made ready for surgery. Necrotic tissue will need
to be debrided and the bowel carefully inspected. Primary
closure is usually possible with a non-absorbable suture using a
mass closure technique. On occasion, if the abdomen is under
tension, or there is concern about intestinal pathology or tissue
necrosis, the assistance of a general surgeon may be helpful.

Late wound breakdown may occur much later, one study
showed that 35% of incisional hernias occurred 3 years after the
initial surgery.

INFORMATION/DEBRIEFING

Following a gynaecological operation, patients should be
informed fully and promptly about the findings and exactly
what has been done, what the expected consequences may be
and the recovery time. Relatives may wish to be party to this
information, provided the patient gives their consent. If a
complication has occurred it is important to give a full
explanation and apology if appropriate. Debriefing may take
several stages depending on the complication and involvement
of a relative is often desirable.

It is also useful to brief staft/general practitioners looking
after the patient early and accurately so that there is consistency
in what is said to the patient. Staff may also need support
themselves in the case of a serious event and where appropriate
an internal enquiry and report should be conducted. Such an
inquiry should be conducted openly and honestly against a
background of a ‘no blame culture.

Having an operation is a stressful experience and patients
vary in their ability to cope with this. Patients who are
undergoing investigation or operations for cancer will
particularly need extra support. Good psychological support
has been shown to reduce analgesia requirements and anxiety.

Explanation and reassurance may need to be given in several
stages. Day case patients may still be drowsy from the anaesthetic
when being spoken to about their operation and fail to absorb
what they are told. Consent to talk to a relative and giving a
written explanation of the findings is particularly important in
these cases. A clear plan of management must be laid out so to
the patient so that she is aware of the next steps.

The availability of a telephone helpline should be available is
useful for patients who need reassurance of their emotional and
gynaecological findings.
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Special Considerations

DAY SURGERY

The short time of admission with day surgery cases means that
leaflets, telephone numbers and facilities for re-admission must
be available for patients postoperatively. They must be warned
of symptoms to expect postoperatively and what should prompt
them to seek advice. And how to obtain it.

LAPAROSCOPIC SURGERY

The advantages of laparoscopic surgery include rapid recovery,
less, blood loss, tissue damage/adhesion formation, less pain
and impaired mobility and hence a quicker recovery compared
to open procedures. Most of the complications related to
laparoscopic surgery are related to the method of entry into the
peritoneal cavity. To minimise the risk, a number of
recommendations have been made for a safe entry technique
(see Chapter 3). The most common complications are bowel
injury (0.4-3 per 1000) and vascular injury (0.2-1 per 1000).2
Failure to recognise and deal with these immediately, often by
laparotomy, will lead to greatly increased morbidity and even
mortality.

HYSTEROSCOPY

The most frequent complications associated with hysteroscopy
are uterine perforation (which may be associated with damage
to bowel or blood vessels) and fluid absorption. If perforation is
suspected, early recourse to diagnostic laparoscopy is necessary,
leading to laparotomy and assistance from a surgical colleague
if intestinal or difficult vascular damage is found.

Excessive fluid absorption at hysteroscopy is more common
if the procedure has been lengthy, or when large vessels have
been opened at endometrial or fibroid resection. It is always
important to monitor fluid input and output of the hysteroscopic
fluid. Excessive fluid absorption can lead to hyponatraemia and
hypo-osmolality. This may be characterised clinically by nausea,
vomiting, seizures and coma. It is therefore important to closely
monitor those at risk of developing such a complication.

THE OBESE PATIENT

Obesity considerably increases the operative and postoperative
risks. In particular, there is an increased incidence of
thromboembolism, infection and anaesthetic complications.
Extra care with all aspects of care is needed to reduce these risks
to a minimum.
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Cervix, Vagina and Vulva

During the last few decades, there have been enormous
improvements in the equipment used in both the investigation
and surgical treatment of diseases of the lower genital tract. We
have also seen significant advances in high-resolution imaging
including both ultrasound and magnetic resonance imaging,
which have aided in the subsequent surgical management of
lower genital tract disease.

However, the need to undertake surgical diagnostic proce-
dures remains. Improved camera optics and digital technology
have greatly improved real-time imaging. New modalities of
treatment have enabled many procedures to now be undertaken
in an out-patient setting under a local anaesthetic, rather than
general anaesthesia.

Operations of the Cervix

DILATATION

Dilatation of the cervix is required to permit both diagnostic
and therapeutic procedures of the uterine cavity. With the use
of high-resolution optics, one is able to use smaller diameter
instruments in order to visualise the uterine cavity and hence
the need to dilate the cervix rarely needs to exceed 5-6 mm,
thereby minimising potential trauma to the cervix itself.

Therapeutic dilatation of the cervix to larger diameters may
be required for vaginal termination of pregnancy, especially in
the late first and early second trimester of pregnancy. However,
it is essential to consider the use of hormonal agents such as
prostaglandins (e.g. misoprostol) to aid softening of the cervix
and therefore minimise the force required to achieve the neces-
sary dilatation.

In the non-pregnant state, dilatation of the cervix is a treat-
ment for pyometra (and occasionally haematometra) and as a
prelude to therapeutic insertions of devices such as intra-uter-
ine contraceptive devices or radioactive sources.

EXCISION BIOPSY

Local lesions such as cervical polyps may need excision if
sessile. Colposcopically directed punch biopsy is essential for
the diagnosis of cervical intra-epithelial neoplasia (CIN).
Excision biopsy, i.e. LLETZ/large loop excision is now the most
common method of treatment for high-grade CIN.

Carl Chow

AMPUTATION (TRACHELECTOMY)

Total removal of the cervix may be required for the development
of cervical pathology following sub-total hysterectomy. Radical
trachelectomy is now increasingly being undertaken in the
treatment of young women with early stage cervical cancer,
where there is a desire to preserve fertility (see Section D,
Chapter 16).

DILATATION

Standard vaginal and cervical toilet is required.

Bimanual Examination of the Patient: This examination is
essential prior to any form of surgical instrumentation. The
objective is to determine the precise size and position of the
uterus, in particular whether it is acutely anteverted/retroverted.
It is also important to examine the adnexae, in order to identify
the presence of any masses.

Exposure of the Cervix: A Sims” speculum is introduced into
the posterior vagina to expose the cervix. The anterior lip of the
cervix is grasped with either a tenaculum or vulsellum forceps
and drawn down.

The Introduction of the Dilator: There is some variation in
the technique, according to the type of case. In nulliparous
patients, a uterine sound may be introduced into the cervical
canal and passed through the internal cervical os. If the uterus
is anteverted, the curvature of the sound is directed anteriorly
to conform with the curvature of the uterus, while if the uterus
is retroverted, the curvature of the sound is directed posteriorly.
Undue pressure on the sound must never be used to determine
the direction of the uterine cavity and position of the internal
cervical os. If the cavity of the uterus cannot be found with the
sound, a small blunt-pointed probe can instead be used. With
patience and care, the internal os will eventually be passed and
the cavity of the uterus entered. A sound can subsequently be
introduced and the length of the uterine cavity measured, after
which the cervix can be gradually dilated using metal dilators.
Various types of dilator are available, although the original
Hegar type is still the most commonly used. Other dilators are
available which increase in size along their length. The operator
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should always be certain that the internal os has been passed by
the dilator, and should also be able to tell exactly when the tip
of the dilator comes into contact with the fundus of the uterus.

One must be careful to avoid exerting excessive force,
thereby increasing the risk of either uterine or cervical perfora-
tion. Particular care should be exercised in both nulliparous
and post-menopausal patients. The dilatation should be
performed slowly, and the metal dilator should remain in the
cervical canal for a short time after it has been introduced. If the
dilator cannot then be removed easily, or if it is still grasped
firmly by the cervix, it should be left in position until it may be
removed with ease. The cervix can be dilated in this way to No.8
Hegar for a diagnostic curettage procedure. Dilators which
increase by only 0.5 mm should be used for termination of
pregnancy in order to minimise the risk of cervical trauma.

During a routine procedure, little difficulty is usually expe-
rienced in finding the internal os. Small dilators can usually be
passed quite easily, particularly if the patient is multiparous.

In order to minimise the risk of perforation, the following
technique is suggested. The surgeon holds the vulsellum in the
left hand and only gentle downward traction is applied. This
reduces the risk of the vulsellum teeth cutting through the
cervix. The dilator is held like a pencil in the right hand and the
ulnar border of this hand is firmly pressed against the patient’s
left buttock (Fig. 7.1). This reduces the force which can be

Fig. 7.1: Dilatation of the cervix. A Sims’ speculum has been
introduced and is held in position by an assistant. The anterior
lip of the cervix is drawn down with vulsellum forceps and kept
in position by the left hand of the surgeon. The dilator is held in
the right hand of the surgeon.

applied to the dilator and the patient’s left buttock acts as a
buffer should obstruction to the passage of the dilator suddenly
gives way followed by a jerk forward. If a given dilator will not
pass without undue force, the operator should drop back one
size, re-insert it and wait for a short interval before proceeding
again up the scale. In pregnancy, the cervix is softer, therefore
more susceptible to trauma from the vulsellum. Dilatation is
often easier after delivery or spontaneous abortion. Cervical
ripening is to be recommended before attempting dilatation
during pregnancy.

Dilatation of the cervix up to Hegar 4 can usually be
achieved without anaesthesia in a multiparous patient before
insertion of an intra-uterine device or endometrial biopsy.
Otherwise, a para-cervical block using local anaesthetic, e.g. 2%
Lidocaine may be used. Dilatation of the cervix can very occa-
sionally result in an acute vasovagal episode and in rare cases,
even cardiac arrest. It should not therefore be regarded as a
minor procedure and resuscitation equipment/staff must be
immediately available, especially in the out-patient setting
should the need arise.

CERVICAL CERCLAGE

Introduction

Prematurity is the leading cause of perinatal death and
disability. Preterm birth before 37+0 weeks of gestation
accounted for 7.6% of all live births in England and Wales in
2005. Although preterm birth is defined as delivery before
37+0 weeks of gestation, the majority of prematurity-related
adverse outcomes relate to birth before 33+0 weeks of
gestation. Mortality increases from about 2% for infants
born at 32 weeks of gestation to more than 90% for those
born at 23 weeks of gestation. Two-thirds of preterm births
are the consequence of spontaneous preterm labour and/or
preterm pre-labour rupture of membranes (PPROM). The
rate of spontaneous preterm birth continues to rise globally
despite efforts aimed at prevention, and interventions
aimed at reducing preterm birth have been largely
disappointing.

Cervical cerclage was first performed in 1902 in women with
a history of mid-trimester abortion or spontaneous preterm
birth suggestive of cervical ‘incompetence, with the aim of
preventing recurrent loss. Cervical incompetence is an imprecise
clinical diagnosis frequently applied to women with such a
history where it is assumed that the cervix is weak and unable
to remain closed during the pregnancy. However, recent
evidence suggests that rather than being a dichotomous variable,
cervical ‘competence’ is likely to be a continuum influenced by
factors related not solely to the intrinsic structure of the cervix
but also to processes driving premature effacement and
dilatation. While cerclage may provide a degree of structural
support to a ‘weak’ cervix, its role in maintaining the cervical
length and the endocervical mucous plug as a mechanical
barrier to ascending infection may be a more important
function.
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Definitions

Previous terminology (prophylactic, elective, emergency,
urgent, rescue) of cervical sutures (cerclage) can be ambiguous.
More appropriate nomenclature based on indication for cervical
suture is recommended. The terms below are increasingly used
in the scientific literature.

History-indicated cerclage: Insertion of a cerclage as a result of
factors in a woman’s obstetric or gynaecological history that
increase the risk of spontaneous second-trimester loss or
preterm delivery. A history-indicated suture is performed as a
prophylactic measure in asymptomatic women and normally
inserted electively at 12-14 weeks of gestation.

Ultrasound-indicated cerclage: Insertion of a cerclage as a
therapeutic measure in cases of cervical length shortening seen
on transvaginal ultrasound. Ultrasound-indicated cerclage is
performed on asymptomatic women who do not have exposed
fetal membranes in the vagina. Sonographic assessment of the
cervix is usually performed between 14 and 24 weeks of
gestation.

Rescue cerclage: Insertion of cerclage as a salvage measure in
the case of premature cervical dilatation with exposed fetal
membranes in the vagina. This may be discovered by ultrasound
examination of the cervix or as a result of a speculum/physical
examination performed for symptoms such as vaginal discharge,
bleeding or ‘sensation of pressure’

Transvaginal cerclage (McDonald): A transvaginal purse-
string suture placed at the cervicovaginal junction without
bladder mobilisation.!

High-transvaginal cerclage (Shirodkar): A transvaginal purse-
string suture placed following bladder mobilisation to allow
insertion above the level of the cardinal ligaments.?

Transabdominal cerclage: A suture performed via a laparotomy
or laparoscopy, placing the suture at the cervicoisthmic
junction.’

Occlusion cerclage: The occlusion of the external cervical os by
placement of a continuous non-absorbable suture. This
intervention is based on the theory behind that it is the
retention of the mucous plug which is important in the
prevention of preterm labour.

Pre-operative Management

There is absence of data to support genital tract screening
before cerclage insertion. However, in the presence of a positive
culture from a genital swab, a complete course of sensitive anti-
microbial eradication therapy before cerclage insertion would
be recommended. There are no studies evaluating the benefit of
screening for genital tract infection before insertion of a
cerclage.

Before any type of cerclage insertion, the patient should be
informed of the following:

e There is a small risk of intra-operative bladder damage,
cervical trauma, membrane rupture and bleeding during

insertion of cervical cerclage. Shirodkar cerclage usually
requires anaesthesia for removal and therefore carries the
risk of an additional anaesthetic. Cervical cerclage may be
associated with a risk of cervical laceration/trauma if there is
spontaneous labour with the suture in place.

e Cerclage insertion is associated with a doubling in risk of
maternal pyrexia but no apparent increase in chorioamnio-
nitis. Cerclage insertion is not associated with an increased
risk of PPROM, induction of labour or Caesarean section.
The insertion of a cervical suture is not associated with an
increased risk of preterm delivery or second trimester loss.

It is good practice to offer a first-trimester ultrasound scan
and screening for aneuploidy before the insertion of a history-
indicated suture, to ensure both viability and the absence of
lethal/major fetal abnormality. Before an ultrasound-indicated
or rescue cerclage, it is good practice to ensure that an anomaly
scan has been performed recently.

Technique

Prophylactic cervical cerclage may be carried out after first
trimester screening (11-14 weeks). Regional anaesthesia is
generally preferable. Trauma to the cervix is minimised by using
sponge-holding forceps. A small transverse incision is made at
the junction of the smooth vaginal portion of the cervix with the
rugose vagina of the anterior vaginal wall. A small incision is
made in the posterior fornix diametrically opposite to allow the
insertion of an aneurysm needle or some other suitable curved
suture passer. A band of non-absorbable material is passed
around the cervix and tied anteriorly. It is necessary to make a
second incision posteriorly where the ligature may be extracted
and reinserted to complete the tour. In practice it is rather easier
to use a needle on a needle holder and pass the stitch round in a
series of bites. At the onset of labour, the ligature is divided and
removed. If delivery is undertaken by Caesarean section, the
cervical suture should be removed. The choice of material is
personal. Both wire and monofilament nylon tend to cut
through the cervix. A tape of nylon is preferable. Thick braided
nylon is also acceptable (Fig. 7.2).

McDonald® reported the results of the operation in 269
patients in which he achieved at least 70% success (Fig. 7.3).

There is no evidence to support the use of routine peri-
operative tocolysis. In most of the existing randomised studies,
the majority of women allocated cerclage also received peri-
operative tocolysis, most commonly indomethacin.
Consequently, there is no control group available for compari-
son. However, a retrospective cohort study involving 101
women who underwent ultrasound-indicated cerclage reported
that the rate of preterm birth before 35 weeks of gestation was
not significantly different in women who received indometh-
acin for 48 hours following the procedure compared with those
who did not (39% versus 34%).

If ‘a rescue’ cerclage is being performed when cervical dilata-
tion has already occurred, many obstetricians advocate the use
of a tocolytic agent, e.g. Atosiban both before and after the
cerclage procedure.
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Fig. 7.2: Cervical cerclage (Shirodkar method). The cervix is drawn
downwards with a vulsellum. A small incision has been made
in the anterior fornix and a similar one in the posterior fornix.
An aneurysm needle has been passed from the posterior incision
round the cervix so that its point presents in the anterior wound,
where it is threaded with the ligature. When withdrawn through
the posterior incision one half of the cervix is circumnavigated
by the ligature and a similar manoeuvre on the other side will
completely enclose the cervix in the ligature which is then tied
with the requisite degree of tension, thus effectively closing the
incompetent canal.

COLPOSCOPY

In 1925, Hans Hinselmann devised the original colposcope
from which the modern day instrument has been derived
(Fig. 7.4).° He developed an instrument that allowed visual
inspection of the uterine cervix to be undertaken under
magnification. The modern colposcope consists of a binocular
microscope with different powers of magnification ranging
from approximately 6 to 40 times. The lowest magnification
(6x) provides a view of the whole cervix and part of the vagina.
Higher magnifications allow assessment of finer colposcopic
details, such as atypical vessel patterns, e.g. mosaicism and
punctuation, after the application of acetic acid (3-5%) to the
cervix. The greater the magnification, the smaller the diameter
of the observed field visualised. A suitable colposcope should
provide excellent image definition, which should not be lost
upon increasing magnification, particularly when observing
fine details. The focal length (the distance between the front of
the lens of the colposcope and the surface of the cervix) should
be 250-300 mm. This distance is necessary to allow for
manipulation of instruments without interfering with the visual

Fig. 7.3: Cervical cerclage (McDonald’s method). This gives
equally satisfactory results and is technically somewhat easier than
inserting a Shirodkar suture. Good surgical exposure with adequate
retraction is essential for both methods of cervical cerclage.

field. Many colposcopes are also fitted with a green filter, which
can be useful for highlighting vascular patterns. The colposcope
can equally be used to conduct a detailed examination of both
the vagina and vulva.

Initially, colposcopy was restricted almost exclusively to
German-speaking countries. However, by the 1970s, the
technique began to gain wider acceptance and in the modern

Fig. 7.4: A modern day colposcope, mounted on a mobile stand,
with a movable arm and cold light source. It offers binocular
magnification from 6x to 40x.
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era, together with cytology and now HPV testing, colpos-
copy is fundamental to the detection of both precancerous
and cancerous lesions of the cervix. It is used in the diagno-
sis of cervical lesions determining the location, size and
extent of such lesions; at the same time it serves for directing
the site of biopsies and for selecting the most appropriate
treatment.

Instrumentation

1. The colposcope consists of a series of magnifying lenses
together with a potent light source (Fig. 7.4). The intensity
of light is adjustable and is provided by a cold light source,
which offers bright illumination and clarity of image,
indispensable for capturing both still and moving images
(video capture). The instrument is mounted on a mobile
arm. This enables smooth, efficient and fine movements to
be undertaken, thus facilitating examination of the area
under investigation. The arm on which the optical part of
the apparatus is mounted has been designed to enable free
and easy movement in both vertical and horizontal
directions, as well as inclination of the head of the
colposcope to follow the axis of the vagina.

2. Otherimagingequipments: Digital image capture canbe
achieved with the aid of a three chip CCD camera
(Fig. 7.5a), attached to the colposcope (Fig. 7.5b). This
is extremely useful, not only for teaching purposes, but
because it also allows objective comparisons between
examinations undertaken at different times and by
different colposcopists. Digital image capture systems
are now widely available and are proving to be an
invaluable aid in the training of new colposcopists. At
the same time, such a system can help to minimise the
number of observers present during an examination,
thereby reducing the level of anxiety/discomfort to a
patient in what is, after all, an intimate examination.
Digital image capture and storage can also be used to
help audit colposcopic accuracy and practice. Video
colposcopy and capture can also be undertaken with
appropriate hardware and software. Such systems have
been used in remote settings and the resultant images
and video files have been transmitted over long distances
for expert colposcopic review.

3. Clinic equipment: An appropriate couch must be
available in the clinic with lithotomy leg supports and
the ability to rise/fall/tilt in various planes, to enable an
optimal view of the cervix to be obtained (Fig. 7.6a).
When performing a diagnostic colposcopy, the following
items should also be available: Different sizes of Cusco
speculae; materials for taking liquid-based cervical
smears, endocervical forceps (e.g. Desjardins, Kogan),
punch biopsy forceps (e.g. Eppendorfer or Tischler
forceps), small cotton wool tips or buds, cotton wool
balls, 3% or 5% acetic acid solution, Lugol’s iodine
solution, single tooth tenaculum, silver nitrate sticks
and Monsel’s solution (see Fig. 7.6b).

Technique of Colposcopic Examination

A colposcopy examination should ideally be undertaken in
the absence of menstrual or indeed any vaginal bleeding and
before any other gynaecological examination, which might
potentially cause trauma to the cervix. The steps are detailed
as follows:

1. The patient is placed in the lithotomy position; an
appropriate sized Cusco speculum is carefully inserted into
the vagina, taking care to avoid any trauma to the cervix. In
situations where the vagina is lax or the patient is pregnant,
the introduction of a latex glove over the speculum and the
cutting of the end of the ‘finger’ will assist with lateral
retraction of the vaginal walls as seen in Fig. 7.7.

2. After gentle swabbing, to remove any mucus or blood, the
cervix is inspected at low power’ magnification in order to
assess its shape and size, evidence of laceration and the pres-
ence of any overt abnormality. A cervical smear or endocervi-
cal swab (infection screen) may be taken at this stage.

3. Following preliminary inspection of the cervix, some
colposcopists choose to apply normal saline and then
attempt to visualise the underlying blood vessel patterns by
applying the green filter to the colposcopic lens.

4. Application of 3-5% acetic acid. The cervix is washed with
an aqueous solution of 3-5% acetic acid. Depending upon

Fig. 7.5: (@) A small, light-weight three chip CCD camera. (b)
A CCD camera attached to colposcope.
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examination.

Fig. 7.6: (a) An examination couch with lithotomy supports. (b) A trolley containing equipment required to undertake a colposcopy

the endocervical canal and define the upper limit of the
transformation zone, which may be assisted through the
use of endocervical forceps, e.g. Desjardins and Kogan
forceps (see Fig. 7.8a,b).

5. Schiller’s test is where a solution of iodine (Lugol's iodine
solution) is applied to the cervix following the application
of 3-5% acetic acid. This procedure allows a clear
distinction between normal mature squamous epithelium,
which stains mahogany brown and other types of
epithelium, including immature squamous epithelium,
abnormal epithelium (CIN) and columnar epithelium, all
of which tend to take up the iodine stain relatively poorly.
Although many colposcopists consider that the application
of Lugol’s iodine adds little value to the overall colposcopic
impression, positive iodine staining can help to differentiate
normal from abnormal tissue and also acts as a guide to
ectocervical excision margins during treatment.

Fig. 7.7: A ‘gloved’ Cusco speculum—used to deal with laxity
of the vaginal walls which will impair complete visualisation of
the cervix.

. After examining the cervix, the vagina and vulva should

also be carefully inspected. The speculum is slowly removed

the strength used, areas of acetowhite change may appear
on the ectocervix within 15-20 seconds, allowing clear
observation of morphological details, the normal process
of squamous metaplasia as well as features perhaps
indicative of HPV infection or indeed CIN. The acetic acid
precipitates nucleoproteins and abnormal epithelium may
appear white. However, these changes are reversible and
will disappear with time. If the colposcopic examination
takes a particularly long time, additional acetic acid should
be re-applied. Normal mature squamous epithelium will
remain unaltered as opposed to metaplastic or abnormal
epithelium, which will take up the dye and appear white.
The intensity of acetowhite change, its duration, as well as
speed of uptake and disappearance are directly related to
the severity of CIN. An attempt should be made to visualise

under colposcopic vision so that epithelium of both the
anterior and posterior, as well as the lateral walls of the
vagina, can be visualised.

7. Following completion of the examination, the colposcopic
findings should be carefully documented. The final assess-
ment should include a recording of the colposcopic findings,
either by hand or through the saving of digital images and
annotation. The site of any colposcopically directed biopsies
should also be recorded. In addition, the type of transforma-
tion zone should be noted, i.e. whether the upper limit of the
transformation zone can be fully visualised.

The Transformation Zone

This is defined as that area enclosed between the original
squamo-columnar junction at its outermost margin and the
new squamo-columnar junction at its innermost aspect
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Fig. 7.8a,b: Endocervical forceps — Desjardins and Kogan forceps, which can be used to remove mucus, visualise the endocervical
canal and attempt to define the upper limit of the transformation zone.

(Fig. 7.9a). During late fetal life and in adolescence, but mainly
during the first pregnancy, the more caudal area of the original
columnar epithelium is partially or completely replaced with
squamous epithelium, by the physiological process of squamous
metaplasia (Fig. 7.9b). This dynamic change introduces
instability to the junctional interface between the two original
epithelial types and it is this process that is subject to disruption
by HPV infection and hence the potential development of
cervical neoplasia.

The colposcopic features of the transformation zone are
dependent upon both age and a woman’s hormonal status. In
the pre-pubertal cervix, eversion of the cervix is minimal. In
contrast, during pregnancy there is much greater eversion,
which may result in the formation of a cervical ectropion (Fig.
7.10a,b). The size of the transformation zone can vary signifi-

cantly and it is always important to undertake a thorough
examination of the whole cervix and upper vagina. Only when
one has been able to visualise the whole transformation zone
can the colposcopy examination be deemed satisfactory.

In a small number of women (4%) the transformation zone
extends onto the walls of the vaginal vault. Figure 7.11 illus-
trates this situation. This Mullerian duct epithelium is subject
to the same acidic environment as the rest of the ectocervix and
will undergo metaplasia, hence the fine acetowhite changes
visible after the application of 3-5% acetic acid. This area has
been termed the congenital transformation zone and since it
may undergo metaplasia, it is also vulnerable to neoplastic
change. This will have implications in terms of treatment,
should a high-grade lesion be found within the transformation
zone on the ectocervix.

Fig. 7.9a,b: An illustration of the different types of cervical epithelium (original squamous, original columnar), the presence of imma-
ture squamous metaplasia and the position of the new squamo-columnar junction.
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During the metaplastic process, the epithelium is vulnera-
ble to a genetic change that may result in the tissue acquiring
a neoplastic potential. This type of epithelium has distinctive
morphological characteristics and possesses the same topo-
graphical arrangement within the transformation zone as the
physiological epithelium. The transformation zone in this
situation is termed the atypical transformation zone and
within its area will reside the precursors of squamous cervical
cancer.

MICROCOLPOHYSTEROSCOPY

Microcolpohysteroscopy (MCH) was first described by Hamou
in 1980.” It allows the gynaecologist to perform either a
panoramic or in vivo microscopic visual inspection of the

Fig. 7.10a,b: Cervical ectropion—the presence of columnar,
endocervical epithelium on the ectocervix. This phenomenon is
particularly common during puberty and in pregnancy. It may also
be seen in young women taking the combined oral contracep-
tive pill. Patients often present with symptoms of excess vaginal
discharge or post-coital bleeding.

cervix and to combine colposcopic, cytological and histological
findings in the course of the same examination. The Hamou
microcolpohysteroscope is an endoscope, 4 mm in diameter
(5.2 mm sheath), 25 cm length, with 90° field angle and 30
forward oblique scope, allowing the instrument to be used in a
panoramic or contact mode at different magnifications. The
system of lenses includes two ocular, one being directed in line
(with magnifications x1 in panoramic vision and x60 for
contact work) and one lateral (with magnifications of x20 for
panoramic vision and x150 for contact work). Light is provided
by a standard 150 W cold light source.

In vivo examination of the surface cells of the ectocervix and
cervical canal is facilitated by additional stains, i.e. Lugols
iodine 2% for visualisation of mature squamous cells containing
glycogen and Waterman’s blue ink for the detection of dysplas-
tic and metaplastic cells. Examination of the cervix involves
careful cleansing of the cervix with saline-soaked cotton swabs
(acetic acid causes denaturation of proteins altering the appear-
ance of cells through the optic instrument) followed by staining
of the cervix with Lugol’s iodine and Waterman’s blue. There is
no need for focusing because the objective is always in contact
with the mucosa. Examination should be performed in a clock-
wise direction, which facilitates the endoscopists orientation
when the tissue is biopsied as well as the identification of the
site of lesions and the squamo-columnar junction. Initially, the
lowest magnification should be used for a general inspection
followed by the highest magnification for detailed examination.
Microcolpohysteroscopy allows detection of normal metaplas-
tic changes, HPV and the spectrum of cervical intraepithelial
neoplasia. It is certainly capable of showing some lesions within

Fig. 7.11: The endocervix is marked at (1) and the original
squamo-columnar junction is shown at (2). The squamo-columnar
junction (3) encloses a shaded area that denotes where columnar
epithelium has extended onto the vaginal vault. (Modification
of the diagram originally produced by the late Dr Ellis Pixley of
Perth, Western Australia.)
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the endocervical canal which are undetectable by colposcopy.
Biopsies can then be taken accordingly.

Cervical Biopsy

INTRODUCTION

The major aim of all organised cervical screening programmes
around the world is to reduce the incidence of cervical cancer.
In countries, where organised screening takes place, patients
with abnormal cytology are referred for colposcopy examination.
Where an abnormality is identified, a colposcopically directed
biopsy may be taken and the histology result used to guide
subsequent management, which may involve excision treatment.
However, in many countries around the world, colposcopy is
still often used as a primary screening tool.

Naked-eye visual inspection (VI) of the uterine cervix, after
application of 5% acetic acid (VIA) and/or of Lugols iodine
(VILI), provides simple tests for the early detection of cervical
precancerous lesions and early invasive cancer in the developing
world/low-resource settings. VILI is similar to the Schiller’s
iodine test, which was used for early detection of cervical neopla-
sia in the third and fourth decades of the twentieth century, but
discontinued after the advent of cervical cytology testing. The
potential difficulties in implementing cervical cytology-based
screening in such environments have prompted the investigation
of the accuracy of alternative low-technology tests such as VIA
and VILI in the early detection of cervical neoplasia. The advan-
tages of such techniques are that the results of inspection are
immediately available and do not require any laboratory support.
The categorisation of the results of VIA or VILI depends upon
the colour changes observed on the cervix. A clear understanding
of the anatomy, physiology and pathology of the cervix is abso-
lutely essential to understand the basis and to interpret the
outcome of screening using VIA and VILI, hence the need for
rigorous training and educational support.

Other conditions may cause confusion to the untrained eye.
Leukoplakia (hyperkeratosis) is a well demarcated white area on
the cervix (before the application of acetic acid), due to keratosis,
visible to the naked eye. Usually leukoplakia is idiopathic, but it
may also be caused by chronic foreign body irritation, HPV infec-
tion, or squamous neoplasia. Condylomata or genital warts are
often multiple, exophytic lesions that can occur on the cervix
(Fig. 7.12a,b) and also within the vagina and on the vulva, caused
by infection with HPV, commonly with subtypes 6 and 11. They
may also present as a diffuse, greyish-white, lesion involving areas
of the cervix and vagina. Condylomata may be obvious to the
naked eye (before the application of acetic acid).

PUNCH BIOPSY

This method is used to obtain small quantities of cervical tissue
with little, if any, anaesthetic requirement (Fig. 7.13a,b). Following
biopsy, there may be a small amount of bleeding which can
usually be stopped using silver nitrate sticks (Fig. 7.13c) or if
persistent, a small application of Monsel’s solution. Rarely,

diathermy cauterisation may be required. Directed biopsies are
performed under colposcopic guidance, which should therefore
render a high degree of diagnostic accuracy. On occasion,
multiple biopsies may be required, in order not to miss a high-
gradelesion. There are many different types of biopsy instruments,
all of them formed by a fixed arm and a mobile cutting part.
Examples below include Eppendorfer and Tischler biopsy forceps
(Fig. 7.14a—c). In order to take biopsies of lesions on the margin
of the external os, the fixed part of the forceps should be
introduced into the endocervical canal, with the mobile part
lying outside (Fig. 7.13b). Where more than one sample is
required on both anterior and posterior lips of the cervix, the area
within the posterior lip should be biopsied first, in order to
prevent problems with visualisation of lesions related to bleeding
from the superior-most biopsy site.

A single or multiple colposcopically directed punch biopsies
may be required to confirm the diagnosis of a clinically visible

Fig. 7.12a,b: A cervical wart. Despite the obvious appearance of
the wart, it is important to exclude the possibility of significant
pre-cancerous or indeed invasive changes in the epithelium below.
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(o)

Fig. 7.13: (@) Infiltration with 2% lidocaine. (b) Fixed part of Fig. 7.14: (a) Eppendorfer forceps. (b) Fixed arm and a mobile
Eppendorfer forceps in endocervical canal. (c): Cautery using cutting part. (c) Tischler forceps.
silver nitrate sticks.
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lesion. Complete excision of the transformation zone is not
always required in every instance, e.g. the management of low-
grade disease.

CONE BIOPSY

For most patients where the squamo-columnar junction is fully
visible, they may be treated by a standard LLETZ procedure,
which will be discussed later. However, there are a group of
patients with significant intra-epithelial abnormalities, in whom
even with careful colposcopic evaluation, the squamo-columnar
junction is not fully visible. They, in particular will need to
undergo some form of cone biopsy of the cervix.

The objective of undertaking such a biopsy is to excise the
entire transformation zone and any abnormal glandular epithe-
lium, so that comprehensive histological analysis may be
undertaken and excision margin status determined.

Common indications for cone biopsy are listed below:

1. Suspicion of micro-invasive carcinoma or occult invasive
carcinoma.

2. Suspicion of high-grade glandular disease.

3. Incompletely visible transformation zone in women with
high-grade CIN (CIN 2/3).

4. Significant disparity between cytology and colposcopy.

5. Positive endocervical excision margins, particularly in
women over 50 years of age, who have already undergone
treatment of high-grade CIN.

The potential morbidity of cone biopsy is such that the
routine use of this procedure is to be avoided. Appropriate
colposcopic assessment, together with the additional use of
endocervical forceps may identify the upper limit of the trans-
formation zone and hence allow the depth of excision to be
tailored accordingly. Complete excision with clear margins
(endocervical and ectocervical) is regarded as adequate treat-
ment for high-grade CIN and also in cases of very early micro-
invasion of the cervix (Stage 1A1 disease), especially where it is
desirable to retain reproductive function. Clear guidance has
been issued by the NHS Cervical Screening Programme
(NHSCSP) with regard to the follow-up of women who have
been treated for CIN (all grades).

Technique

Using a knife is the traditional and in some ways the best
method of obtaining a large cone biopsy of the cervix. This
modality of treatment ensures that the tissue biopsy margins are
free from diathermy artefact and provide the best possible
specimen for histological examination.

3-5% acetic acid and Lugol’s iodine are applied to the cervix
in order to identify the transformation zone and allow the exci-
sion margin to be determined. 4-5 mL of 2% lidocaine and 1
in 80,000 adrenaline are then injected intracervically to aid
haemostasis (adrenaline causes vasoconstriction). The anterior
lip of the cervix is grasped with a single-toothed vulsellum,
applied well above the area to be excised. A circular incision is

made with a sharp-pointed thin-bladed knife, such as a long
tenotome, around and well outside the area of abnormality
(Fig. 7.15). A small tenaculum is then applied to the base of the
cone and gentle downward traction applied, whilst the vulsel-
lum on the cervix exerts traction in an upward direction. The
incision is then deepened with circular sweeps until the region
of the internal os is reached which forms the apex of the cone.
It is important to make a wide excision of the whole length of
the endocervix, in order to include any potential areas of abnor-
mality within the endocervical canal. Bleeding from the base
can be quite considerable after removal of the specimen, but
more usually there is a general oozing from the base of the
cervix. Haemostasis is often achieved using local diathermy
coagulation (rollerball), although occasionally the cavity may
have to be closed by a double Sturmdorf suture (Fig. 7.16). A
deep suture at both three and nine oclock will help secure
haemorrhage from the cervical branch of the uterine artery.

In the upper left diagram, the blood vessels which lie later-
ally are underpinned and ligated. A long suture is introduced as
shown in the vaginal wall posteriorly. In the upper diagram on
the right side, the needle has then been passed through the
whole thickness of the cervix to emerge through the vaginal
wall. The needle is then threaded through the other end of the
suture and passed as shown. When the suture is tied, the poste-
rior part of the raw area is covered. A similar suture is intro-
duced anteriorly; finally lateral sutures are placed to cover the
raw area completely.

Alternatively a series of ‘reefing’ sutures may be applied to
approximate ectocervical and endocervical epithelium. The
advantage of this method is that the new transformation zone

Fig. 7.15: Cervical cone biopsy. Hysterectomy specimen incised
to indicate the depth of the excision biopsy.
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Fig. 7.16: Extensive cone biopsy of the cervix—method used to
achieve haemostasis.

formed after healing has been completed should be accessible to
colposcopic examination.

Alternative Methods

LASER CONISATION

Laser therapy (Fig. 7.17) may also be used for vaporisation of
both low and high-grade CIN, subject to certain defined
conditions being fulfilled and also for conisation.

LARGE LOOP EXCISION OF THE
TRANSFORMATION ZONE

In 1981, at the fourth World Congress of Colposcopy and
Cervical Pathology, Cartier reported his experience using a
small loop to take directed biopsies and to remove the
transformation zone in strips.® This technique provided a
comprehensive specimen for histology but was associated with
minimal morbidity. It became known as the large loop excision
of the transformation zone (LLETZ) procedure and building on
Cartier’s work, further work led to the utilisation of larger loops
in order to excise the entire transformation zone in a single
specimen.

LLETZ uses modern low-voltage diathermy electrosurgical
units and insulated loops. It was also ideal as the procedure could
be performed under local anaesthesia. It was introduced into
clinical practice in Bristol in the early 1980s and rapidly gained
widespread acceptance. The technique is known as LLETZ in the
UK but its name was changed to LEEP in the USA. The major
advantage of the procedure is that it achieves excision of the
transformation zone using a technique that preserves histological
integrity. The resulting biopsy can therefore be comprehensively
examined, micro-invasive disease ruled out, excision margins

Fig. 7.17: Carbon dioxide laser machine.

assessed and over-treatment recognised. Also, the treatment can
be applied to every circumstance where the transformation zone
has to be treated, i.e. endocervical/ectocervical, large or small,
containing squamous or glandular abnormalities. Lastly, the
technique is outpatient-based and carries lower morbidity than
the traditional cold knife cone biopsy.

It is by now far and away the most common treatment proce-
dure performed in the colposcopy clinic. It is inexpensive
compared to other treatment methods and gives excellent
results (95% success rates). Again, it is important to use the
technique correctly in order to obtain clear excision margins
and minimise diathermy artefact. One should aim to provide a
single specimen rather than multiple small loop specimens in
order to allow accurate interpretation of the histological changes
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within the specimen. The target tissue is excised with a scoop-
ing motion rather than by twist and rotation.

Incomplete excision of the transformation zone is known to
be associated with a higher incidence of residual disease. The
fact that incomplete excision does not always (or even usually)
result in residual disease is likely to be due to the combined
effect of diathermy damage and the inflammatory response
associated with the healing wound.

Why should incomplete excision occur at all? It is likely to be
due to a combination of the following factors: (a) excision biop-
sies being too shallow for the particular transformation zone,
(b) an inability to reliably recognise the upper limit of the trans-
formation zone, (c) an inability to recognise margin status due
to diathermy damage of the specimen biopsy or perhaps (d) the
use of inappropriate electrodes for different procedures.

The issue is further complicated by the various meanings of
the nomenclature used in the literature. The term cone biopsy
can mean different things in different studies and indeed coun-
tries. Most colposcopists tend to reserve the term where the
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transformation zone extends some millimeters out of view up
the endocervical canal. It is in this scenario that incomplete
excision is most likely to occur.

To try and achieve clarity and to allow comparison of results
of treatment between various studies/centres, an international
classification system (IFCPC) has been adopted by colpo-
scopists reporting treatment series in the literature. This clas-
sification system is designed to be both simple to use and
acceptable to practicing colposcopists, as well as being able to
accommodate every treatment circumstance arising in routine
clinical practice.

The system has three indices by which the transformation
zone may be classified. These are: (i) the size of the ectocervical
component of the transformation zone, (ii) the position of the
upper limit of the transformation zone, (iii) the visibility of the
upper limit of the transformation zone.

The three types of transformation can be characterised as
being completely ectocervical, fully visible with an endocervical
component, or not fully visible (see Fig. 7.19a-c).

Fig. 7.18: LLETZ procedure. (a) Local infiltration with 2% lidocaine and 1 in 80,000 adrenaline, (b) single diathermy loop excision,
(c) removal of loop specimen, (d) rollerball diathermy to base to achieve haemostasis.
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ENDOCERVICAL CURETTAGE

Lesions in the endocervix can be biopsied by undertaking
endocervical curettage using a sharp spoon-shaped or similar
grooved instrument. The volume of the material obtained is
often small and mixed with blood and mucus. Endocervical
curettage has been used in the investigation and follow-up of
patients with cervical intra-epithelial glandular disease. Its use
is not widespread in the UK but it is used much more
extensively in North America.

CRYOTHERAPY (FIG. 7.20)

The first report of cryosurgical therapy for cervical neoplasia
was published in 1967 by Crisp et al.,” followed by several
others during the 1970s. In many countries, it rapidly became
the most popular treatment for CIN. This technique is a
destructive/ablative technique and freezes the cervical
epithelium using a cryosurgical probe. The destruction of tissue
is based on achieving a temperature of -20°C with subsequent
crystallisation of the intracellular water. Crystallisation in the
nucleus disrupts the cell membrane, resulting in cell death.

Transformation Zone
Classification

Type |

e Completely \
ectocervical \_/

e Fully visible

e Large or small

(@

Transformation Zone
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component which may
be large or small

(b)

Transformation Zone
Classification

Type Ill
e Has an endocervical
component
e Is NOT fully visible \ Va
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Fig. 7.19a-c: Classification of transformation zone.

Many different cryosurgical probes are available and several
studies have evaluated the interaction of the cryoprobe with the
cervix, the necessary freeze time in order to destroy the tissue
and the effectiveness of this once popular outpatient treatment
modality. The refrigerant gas which cools the probe may be
carbon dioxide or nitrous oxide. Nitrous oxide has been
described as the preferred gas because it has a colder freezing
point (-90°C) than carbon dioxide gas (-60°C). The gas tank
must be kept at a constant pressure (750-830 mmHg) to
adequately freeze the cryoprobe.

However, in common with other ablative techniques, cryo-
therapy is only suitable when the following criteria are fulfilled:

1. The entire transformation zone is fully visualised.

2. There is no evidence of glandular abnormality.

3. There is no evidence of invasive disease.

4. There is no major discrepancy between cytology and
histology.

Only in exceptional circumstances should ablative treatment
be considered for women over 50 years of age.

According to national guidelines, cryotherapy should only
be used to treat low-grade CIN and a double freeze-thaw-
freeze technique must be used. A number of studies have docu-
mented that the rate of clearance of CIN 3 appears to be poorer
with this particular destructive technique. The double freeze
technique has a lower incidence of residual disease compared
with a single freeze technique.

Complications associated with cryotherapy are rare and
post-treatment infection appears to be the most common.
However, it appears that cryotherapy has increasingly fallen out
of use, in favour of LLETZ, which is able to provide a tissue
specimen for histological analysis.

Amputation of the Cervix

TRACHELECTOMY

Now that local treatment of the cervix is well established, there
is rarely the need for amputation of the cervix, except in a

he

Fig. 7.20: Cryotherapy. Cryoprobe with attachment suitable for
treatment of the cervix.
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patient who has had a previous sub-total hysterectomy and
abnormal cytology.

Partial amputation differs only in a degree from an extensive
cone biopsy, and the technique is precisely similar.

Complete amputation of the cervix is often an extremely
difficult operation to perform if the cervix cannot be pulled
down as far as the introitus. A Sims’ speculum should be intro-
duced and the lateral vaginal walls retracted by an assistant
using vaginal retractors. The anterior lip of the cervix is pulled
down with vulsellum forceps and the cervix dilated with Hegar
dilators.

Technique: A circular incision is made around the cervix
cutting through the squamous epithelium together with the
subjacent cervical fascia. Difficulty may be experienced in
deciding upon the level at which the circular incision should be
made. It is necessary to remove all unhealthy tissue, yet suffi-
cient tissue must be left behind to cover the raw surfaces.
Anteriorly the incision must lie well below the level of the blad-
der sulcus, otherwise it will be necessary to mobilise the blad-
der by dividing the vesicocervical ligament. The cervix is then
pulled to one side and posteriorly, and the endopelvic fascial
tissues (which run down laterally along the cervix) exposed. A
curved clamp is fixed firmly to this mass of tissue and the tissue
divided with a scalpel distal to the clamp. A similar procedure
is carried out on the opposite side. Operators are advised to
transfix and ligate these pedicles at this stage of the operation.
The fibromuscular tissue of the cervix is then cut through and
the cervix amputated. It will be found most convenient to excise
a cone-shaped piece of cervix, the apex of the cone lying high
up in the cervical canal. Bleeding areas in the tissue of the
cervix can be controlled only by the introduction of mattress
sutures into the substance of the cervix. Great care must be
taken to obtain complete haemostasis. Subsequently, the raw
surfaces of the cervix are covered by the Bonney-Sturmdorf
technique.

Other Cervical Pathology

CERVICAL POLYPS (FIG. 7.21)

It is usual/common practice to avulse even a large cervical
polyp as an out-patient procedure.

If undertaken in the out-patient clinic, certain conditions
should be satisfied:

1. The polyp should be sent for histology.

2. The base should be destroyed by cauterisation.

3. There must have been no disturbance of menstruation or
post-menopausal bleeding.

The presence of such symptoms may require further investi-
gation by ultrasound and perhaps diagnostic hysteroscopy. It is
not unusual to find a second polyp further up the endocervical
canal.

Endometrial polyps can also occur co-incidentally, hence the
need to exclude uterine pathology in all cases of abnormal or
unusual vaginal bleeding. In post-menopausal patients, endometrial

carcinoma can very occasionally be seen in association with a
cervical polyp, hence the importance of fully investigating such a
patient by ultrasound and diagnostic curettage.

CERVICAL STENOSIS

This can result in the development of a haematometra or
pyometra which can be detected by ultrasound. Dilatation and
drainage of fluid on its own is insufficient; if drainage of altered
blood becomes obstructed once the contents have been exposed
to the air there is a potential risk of infection. The cervix should
be slowly dilated to Hegar 15 and a small polythene drainage
tube can be sutured in place. In the case of pyometra, the
uterine wall may be very soft and uterine perforation may easily
occur using a dilator. If perforation of an infected uterus is
suspected, it would be prudent to undertake a diagnostic
laparoscopy to confirm the diagnosis and may subsequently
require an abdominal laparotomy in order to repair the damage
and achieve haemostasis.

Fig. 7.21a,b: Small cervical polyps sitting within the endocervi-
cal canal.
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Complication of Cervical Procedures

LACERATIONS OF THE CERVIX

Laceration of the cervix should always be suspected if the
cervical canal bleeds briskly after the passage of a large dilator.
The difficulty is to assess the degree of the laceration. If the
external haemorrhage is severe and arterial in type it is most
likely that a cervical branch of the uterine artery has been
damaged. It may become necessary to split the cervix laterally
to open up the base of the broad ligament and to expose the
bleeding vessels, which must then be ligated. The procedure,
though serious, should present no great difficulty to surgeons
familiar with the operation of vaginal hysterectomy. The most
serious cases are those in which the uterine artery has been
lacerated and when the bleeding is internal. An enormous
haematoma may form in the broad ligament and spread
upwards to the loin and perinephric region. Fortunately, this
complication is extremely rare. The haematoma may be
managed expectantly, alternatively one might consider selective
embolisation and should consult with an interventional
radiologist.

Instances have, however, been recorded where the bleeding
was progressive and uncontrolled and in such, laparotomy is
indicated as soon as the true state is realised.

Benign Vaginal Conditions

Requiring Surgery

ANTERIOR VAGINAL CYSTS

Cysts and solid tumours may be found beneath the vaginal
epithelium. These may be related to anterior, posterior and
lateral walls. Evans and Hughes,!* in a study of 42 cysts,
concluded thatthemajoritywere of Miillerian (paramesonephric)
origin, the epithelium showing all the possibilities present in
Mullerian-derived ovarian tumours.

Cysts arising from the mesonephric duct (Gartner’s duct) are
usually anterolateral in position and have a characteristic flat-
tened epithelium. The basement membrane is well defined and
unstriated muscle is often present in the surrounding tissue.

Gartner’s duct passes downwards along the lateral border of
the uterus, and subsequently extends anteriorly so that ultimately
it lies in the anterior vaginal wall. Very rarely small cysts develop
from relics of Gartner’s duct deep to the vaginal wall in the situ-
ation of the lateral fornix. Most of the cysts are small and are
recognised for the first time on routine vaginal examination
performed for some other reason unconnected with the cyst.
Small cysts require no treatment, but sometimes they become
distended with fluid, particularly when they lie in the anterior
vaginal wall, or protrude at the vaginal orifice. A cyst must be
distinguished from a cystocoele, urethrocoele, ectopic uretero-
coele and diverticulum of the urethra. It is a cardinal error to
mistake an ectopic ureterocoele or diverticulum of the urethra

for a vaginal wall cyst and to excise it without closing the urethral
stoma or identifying the ectopic ureter. A fistula will thereby
result. Surgical removal is a simple procedure, since the cyst is
encapsulated and can be shelled out without much difficulty
(Figs. 7.22 and 7.23). Occasionally, marsupialisation may be
appropriate.

Fig. 7.22: Removal of a cyst of the anterior vaginal wall. A case
associated with prolapse.

Fig. 7.23: Removal of a cyst of the anterior vaginal wall. The
vaginal wall has been reflected and the cyst exposed.
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CYSTS OF THE POSTERIOR VAGINAL WALL

Cysts of this type are usually implantation cysts and result from
perineal laceration during childbirth. Small pieces of squamous
epithelium are buried in the deeper tissues and as a result of
their proliferation cause the formation of a cyst. The cysts are
lined by squamous epithelium, and usually the contents consist
of sebaceous material. The cysts are commonly located in the
situation of perineal scars. Usually they do not attain a great
size, but most patients are anxious for the removal of any
tumour, whether cystic or not, in the region of the vulva. The
cyst can be removed without difficulty and no special technique
is required. Very rarely dermoid cysts are found in the
rectovaginal septum. They are lined by squamous epithelium
which contains sebaceous glands, so that the cyst is filled with
greasy material. The cysts are recognised without difficulty
because the tumour is circumscribed and tense and has a
different feel from either a rectocoele or an enterocoele.
Removal of a dermoid cyst of the rectovaginal septum offers no
technical difficulty. The posterior vaginal wall should be incised
by a longitudinal incision and the tumour shelled out. Bleeding
points are ligated, after which the wound in the vagina is closed
by a series of interrupted sutures. A dermoid arising behind the
posterior vaginal wall may, however, be a benign cystic teratoma
of sacrococcygeal origin. A very careful rectal examination
should be performed, and the surgeon should beware lest an
operation which begins as a simple enucleation should escalate
beyond all recognition.

ENDOMETRIOSIS OF THE VAGINA

Typical ‘blue domed’ cysts may be seen, usually in the posterior
fornix (see Chapter 11).

VAGINAL ADENOSIS

Much interest has been focused on this unusual condition
since Herbst and Scully!! demonstrated an association with
maternal ingestion of non-steroidal synthetic oestrogens in
the relevant pregnancy. In this condition, there is a patchy
distribution of glandular epithelium in the vagina mostly
beneath intact squamous epithelium but with innumerable
gland mouths present. On the cervix there is a resemblance to
a classical erosion but there is often an associated epithelial
‘hood’. To the naked eye, the vaginal wall may show a red
‘cobblestone’ in appearance, but often the overlying squamous
epithelium is intact, hence the failure of cytology to give
much help. Colposcopy is important to delineate the extent of
the disease. The importance of the condition lies in the fact
that a small number of adolescent girls and young women
develop adenocarcinoma in such areas.!!

LEIOMYOMA OF THE VAGINA

These tumours are extremely rare and take the form of round
projections into the vagina. They are either spherical or oval in
shape with the characteristic firm consistence of a fibroid. In

due course the tumour ulcerates and becomes infected, and
may be mistaken for a carcinoma of the vagina. It can be shelled
out without much difficulty and surgical removal is a simple
procedure, though it may be accompanied by severe bleeding.!?

STENOSIS OF THE INTROITUS

Inadequate rupture of the hymen: This important condition
occurs in varying degrees. Typically a young woman is unable
to allow penetration or even use a tampon because of rigidity of
the hymen. Sometimes there has been partial stretching of the
hymen, but tender scarring or fissures persist, leading to
secondary vaginismus because of the expectation of pain and
discomfort. Instructions in the use of vaginal dilators may
overcome the problem, but on occasion it may be necessary to
perform a hymenectomy as in cases of imperforate hymen (see
Chapter 8), or an enlargement of the vaginal introitus (see
below).

Iatrogenic introital stricture is regrettably not rare. The
commonest cause is inexpert suture of childbirth injury, either
perineal laceration or episiotomy. The commonest cause is a
failure to recognise the concurrence of a partial annular or
circumferential tear of the posterior vestibule, with a subsequent
radial laceration or episiotomy incision. The resultant injury is
cruciate, but if this is not recognised and is sewn up as a single
vertical repair, this will effectively narrow the introitus causing
significant superficial dyspareunia once coitus has been
resumed following post-natal examination.

A second iatrogenic cause of introital stenosis is excessive
reduction of the introital size during the perineorrhaphy part of
a posterior vaginal repair (see Chapter 14). Routine reduction
in introital size should be avoided. It is often unnecessary and,
in any case, should be tailored to the exact local condition.

Other acquired causes of introital stenosis are post-meno-
pausal vulval atrophy (at one time termed kraurosis) or the end
stage of lichen sclerosus et atrophicus (LSAV). In this, the labia
minora disappear and the labia majora shrink and the introitus
undergoes considerable shrinkage.

Functional stenosis results from muscular spasm, for which
the underlying cause may be psychological or a response to
severe local tenderness (vulvodynia).

Surgical Treatment of Introital Stenosis
(Fenton’s Procedure and its Modifications)

Broadly speaking there are two clinical varieties. The first is a
simple arcuate skin flap, which may in fact conceal a virtually
absent perineal body beneath it. The other situation is more
complex where scarring extends cranially from the fourchette
across the vestibule (navicular fossa) to the hymen, or the
vestibular skin may be thin, inflamed and liable to fissures
(vestibulitis).

Technique:

1. A skin flap is fairly easily dealt with by a short median
‘episiotomy’ which is then repaired transversely (Figs. 7.24
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and 7.25). According to the findings, it may be necessary to
perform a small perineal body reconstruction beneath this
repair. Alternatively, in some cases of ‘idiopathic’
vaginismus, the superficial muscle (bulbospongiosus) is
divided (Fenton’s operation). It is very important that the
transverse introital skin suture line be closed with very fine
high polymer sutures (or non-absorbable sutures which
can be removed) to prevent re-occurrence of the tender
scar.

2. Complex ‘post-surgical’ vestibular scarring requires
excision down to healthy tissue. If this is left to granulate,

Fig. 7.24: Enlargement of the vaginal introitus. The edges are
drawn apart and the deeper tissues are drawn together with inter-
rupted Vicryl sutures to produce a horizontal layer. Subsequently
the skin edges are brought together with interrupted sutures.

Fig. 7.25: Enlargement of vaginal introitus. Completion of the
operation.

Fig. 7.26: Transposition flap to cover the area from which all
scar tissue has been excised.

there is a risk of shrinkage and stricture re-formation.
Under these circumstances, a small posteriorly based
pedicled flap graft maybe utilised (Fig. 7.26).13

Diseases of the Urethra

PROLAPSE OF THE URETHRAL MUCOUS
MEMBRANE

A minor degree of prolapse of the urethral mucous membrane
is not uncommonly seen in adult women, though it is
symptomless and necessitates no treatment. Severe degrees of
prolapse are restricted to children and the aged. The condition
is circumferential and in many ways comparable to prolapse of
the mucous membrane of the rectum. In children there is
usually a history of bronchitis or of worms, while a chronic
cough may be one of the complaints met with the elderly
patients. In addition to the factor of raised intra-abdominal
pressure brought about by coughing, it must be assumed that
the urethral tissues are lax so that the mucous membrane can
separate from the muscle layer. The prolapsed mucous
membrane becomes oedematous and congested and may cause
severe local discomfort with frequency and tenesmus. If the
prolapse becomes infarcted, a blood-stained discharge results.
If the condition is not treated surgically, the prolapse will
eventually slough.

Treatment: The simplest surgical procedure is to excise the
prolapsed mucous membrane and to suture the healthy margin
of the urethra to the skin by a series of interrupted high-poly-
mer sutures. Great care must be taken in placing the sutures
accurately to prevent stenosis developing at the meatus. There
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is some risk of recurrence after this operation though the
immediate results are satisfactory. Better results can be obtained
if the prolapsed mucous membrane is excised with a diathermy
knife. It seems that scar tissue which forms around the meatus
after diathermy excision tends to prevent a recurrence, particu-
larly if radial incisions are made in the skin of the adjacent
vestibule.

CYST OF SKENE’S TUBULES

These small cysts are very rarely seen and take the form of a
small cystic swelling to one or other side of the urethral
meatus. The cyst can be excised and shelled out without much
difficulty.

Non-malignant Conditions of the Vulva

LOCAL SKIN CONDITIONS

It is important to recognise when a vulval skin condition is a
manifestation of a more generalised dermatological disorder.
The situation is made more difficult by scratching artefacts
(lichenification, hyperkeratosis). Conditions such as thread-
worm infestation (oxyuris vermicularis) need to be borne in
mind, especially in children and scratching artefacts should not
be mistaken for evidence of sexual abuse.

The nomenclature for vulval skin disorders has been revised
by the International Society for Diseases of the Vulva. Although
lichen planus and lichen simplex can affect the vulva, the
commonest lichenification is lichen sclerosus et atrophicus
(LSAV).! This is a potent source of vulval irritation (pruritus).
In the past, this condition with severe irritation has been treated
by local vulvectomy with some relief of symptoms. Vulvectomy
is, however, a mutilating operation, which interferes with sexual
function and whose benefit is often short-lived. The clinical
dilemma, however, is that severe pruritus may indicate the
co-existence of a hyperplastic component, now termed
squamous cell hyperplasia. When there is additional cellular
atypia, the condition has a pre-malignant propensity and may
merge into vaginal intraepithelial neoplasia (VIN), (see Chapter
15 or undergo direct change to squamous cell cancer; more
than half of all vulval cancers arise in this way. Surgery for
vulval lichen sclerosus is only indicated for histologically
proven associated dysplasia or failure of adequate medical
treatment.'”

1. Paget’s disease of the vulva: Extra-mammary Pagets
disease has a localised eczematous appearance. It is often,
but not always, associated with an underlying
adenocarcinoma of apocrine origin or of rectum, colon,
ovary, cervix or breast.!6

2. Labial cysts, fibromas, multiple sebaceous cysts: These
may be removed for cosmetic reasons because of diagnostic
doubt, or because they have shown a tendency to become
infected.

3. Hidradenoma: These small tumours of sweat glands, if
ulcerated, may be mistaken for malignancy. Local excision
will suffice.

4. Viral warts (condyloma acuminatum): These can vary
from a few delicate fronds scattered over the vulva and
adjacent areas, to a massive tumour-like condition, giant
condyloma of the vulva.'” Local treatment of warts consists
of topical applications, laser therapy, cryotherapy and
cautery. Rather less painful is multiple scissor excision.!8
The association of wart virus infections with
immunosuppressed states, including human immuno-
deficiency virus infection, needs to be remembered. Warts
tend to regress after pregnancy, so that aggressive therapy
applications should be avoided.

5. Vulvar vestibulitis: In this condition, there is exquisite
local tenderness over a ‘horse-shoe’-shaped arc of the
posterior vestibule with rather unremarkable physical
signs. Local excision of this area has been recommended
as a treatment often using the hymen to close the
defect."?

Other benign conditions which may require local
intervention are a lipoma, deposits of endometriosis or
even large varicose veins filling from a saphena-varix.

LOCAL VULVECTOMY

Total (local) vulvectomy is very rarely indicated for
non-malignant conditions. The principal indication would be
vulval elephantiasis and the operation in such cases is not a
minor one. Closure may be by an inverted ‘racquet’ or by an
advancement flap from the mons (Figs. 7.27-7.29).

Chronic granulomatous conditions of the vulva not fully
responsive to antibiotics may retain a pre-malignant poten-
tial and therefore be considered for prophylactic local
vulvectomy.??

Fig. 7.27: Vulval lymphoedema. This lesion was probably sec-
ondary to old tuberculous inguinal lymphadenitis. (By courtesy
of the late Professor John Lawson).
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Bartholin’s Abscess and Cyst

INTRODUCTION

Although infection of Bartholin’s gland responds extremely well
to chemotherapy and even acute abscesses may undergo

Fig. 7.28: Local vulvectomy. The affected skin has been excised.
Bleeding points have been picked up and ligatured. A catheter
has been introduced into the urethra.

Fig. 7.29: Local vulvectomy. The skin edges are brought together
with interrupted catgut sutures. If the skin of the perineum is
grossly affected, a much wider dissection is required. In such
cases, the flap can be fashioned from the posterior vaginal wall.

resolution without surgical intervention, there is a great
tendency for recurrence of the infection. Some patients may
have had several abscesses which swell up, burst and become
quiescent only to repeat the process a few months later. The
condition is extremely painful and may render walking
unbearable. Dyspareunia is a common complaint. The usual
treatment of a Bartholin’s abscess is marsupialisation. A
Bartholin’s cyst results from blockage of the duct of the gland.
Chronic inflammatory conditions are responsible for the
occlusion of the duct, but the origin is not necessarily
gonococcal. Quite a common cause of a Bartholin’s cyst is a
misplaced episiotomy incision in the posterolateral position.
The duct is thereby either cut or, if not transected, it becomes
involved in the subsequent scar tissue. This complication
should be avoided by strict attention to starting all episiotomy
incisions at the midline (six oclock) position.

MARSUPIALISATION OPERATION

The treatment of Bartholin’s cysts and abscesses by
marsupialisation is now the method of choice. The advantages
of marsupialisation over excision are as follows:

1. It is an extremely simple operation requiring only a few
minutes for its performance, whereas excision is nearly
always difficult, tedious and time consuming.

2. Haemorrhage is minimal and easily controlled, whereas
the reverse certainly applies with excision. Haematoma
formation after marsupialisation should not occur, whereas
with excision it frequently occurs, even when drainage or
packing is applied.

3. It is applicable to the treatment of the acutely inflamed
gland with abscess formation as an alternative to incision
and drainage.

4. Tt is claimed that some functional activity may be regener-
ated in the gland which thereby supplies lubrication to the
vagina. One of the main disadvantages of bilateral excision
of Bartholin’s gland and cyst is that it leaves the patient with
a dry vagina, thereby causing friction dyspareunia.

Technique:

1. The exact situation of the incision varies according to
whether there is an abscess pointing, or simply a cyst.
Ideally, it should ultimately heal with a stoma in the
position where Bartholin’s duct normally opens. It is best,
therefore, made on the vaginal side of the hymeneal ring.
In this situation, when healed, there is less likelihood of an
introital scar causing dyspareunia. The length of the
incision must not be too short in order to avoid closure of
the aperture during the process of healing, whereby a
recurrence of the cyst or abscess is likely.

2. The incision includes the vaginal skin and cyst or abscess
wall, both of which are picked up together by a pair of Allis’
forceps placed laterally and medially.

3. Two semicircles of skin and cyst wall are excised on each
side of the incision and the edges trimmed to leave an
aperture 1 cm in diameter (Fig. 7.30).
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Fig. 7.30: Marsupialisation of Bartholin’s cyst. Left: position of
incision, top right: excision of disc of cyst and overlying skin,
Bottom right: suture of cyst wall to skin.

4. The edges of the skin and cyst wall are again secured with
Allis’ forceps and a series of fine interrupted sutures
applied circumferentially at 1 cm intervals. These sutures
secure apposition of the cyst wall and vaginal skin to leave
a clean circular scar.

After treatment: Unless the cyst is infected or a frank abscess is
being treated, chemotherapy is unnecessary and all that is
required is twice daily baths. If the patient is discharged early,
she should be seen at the end of a week to ensure that no
loculation has occurred in the cavity. It is rarely necessary to
pack the cavity at the time of operation though this is good
practice if haemorrhage is troublesome.

Complications:

1. Failure to secure the cyst wall with Allis’ forceps may result
in bleeding from the tissues intervening between the cyst
wall and the vaginal skin.

2. Recurrence is usually due to a too small incision and an
inadequate removal of skin and cyst wall as a result of
which the stoma becomes constricted and blocked.
Postoperative examination is equally important to ensure
that no loculation occurs in the cavity and that this
becomes obliterated from below upwards.

EXCISION OF A BARTHOLIN’S GLAND

Technique: Opinions differ as to the position of the skin
incision. A longitudinal incision on the inner surface of the
labium minus gives the best exposure, but the subsequent scar
may be painful and cause dyspareunia. If the incision is placed
over the convexity of the swelling immediately lateral to the
labium minus these objections do not arise, but the exposure is
not so satisfactory. After the gland has been removed complete
haemostasis must be obtained. Deep sutures may be used to
obliterate the cavity. Considerable difficulty may be experienced

in controlling all oozing from the erectile tissues of the
operation area. Subsequently, the skin incision is closed with a
series of No. 0 interrupted high polymer sutures. If haemostasis
is not satisfactory, a small suction drain should be inserted in
the wound and left in for 24 hours. A very considerable
haematoma can develop if this precaution is omitted and such
a haematoma may take weeks to absorb and be most
uncomfortable and time wasting for the patient.

Tissue should be sent for histology if there is chronic thick-
ening and fibrosis, as carcinoma of the gland may develop
following chronic infection.
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Congenital Anomalies of
the Genital Tract

Introduction

Congenital anomalies of the lower genital tract are often
referred to as ‘disorders of sexual development (DSD) and
encompass both conditions known formerly as ‘intersex condi-
tions’ or variations in the fusion of the Miillerian structures.
Disorders of sexual development may result in ambiguous geni-
talia or anomalies of the internal genital tract and may be due
to genetic defects, abnormalities of steroidogenesis and dyssyn-
chrony during organogenesis.

The age of presentation will depend upon the degree of
dysfunction caused. Ambiguous genitalia occur in approxi-
mately 1:30,000 newborns. The rate with which other congeni-
tal anomalies present varies depending upon the population
studied and the age at which the problem is likely to be noticed.
Population-based statistics are still lacking for many condi-
tions—Ilargely because patients present to different specialists
(e.g. gynaecologists, paediatric endocrinologists, urologists,
etc.) and there are rarely clear pathways for communication
between the different professional groups to create a compre-
hensive service both for provision of treatment and collection
of data. In the United Kingdom, the British Society for
Paediatric and Adolescent Gynaecology (BritSPAG) has formed
networks of specialist care in order to overcome these problems
(www.britspag.org).

Puberty and adolescence are recognised as periods involving
marked endocrine changes that regulate growth and sexual
development. The mechanisms which control the precise
timing of the onset of puberty, however, are still not clearly
understood but are influenced by many factors including
general health, nutrition, exercise, genetic influences and socio-
economic conditions. Most of the changes during puberty are
gradual, although menarche is a single event that can be dated
in girls. Normal puberty involves a fairly regular sequence of
events between the ages of 10 and 16 years. A detailed descrip-
tion is beyond the scope of this chapter.

In broad terms, once a girl has passed menarche, she is poten-
tially fertile and should be considered as a young woman. The
degree of sexual and reproductive maturity is not always mirrored
by emotional and psychological maturity and so consideration
must be made of the particular needs of adolescent girls when
they attend clinics and hospital with gynaecological problems.

It is recognised that adolescents with medical problems have
special needs. Adolescents with gynaecological problems have
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additional needs and require a degree of privacy and sensitive
handling. Many of the gynaecological problems encountered
relate to intimate bodily functions at a time when the individual
is maturing sexually and having to deal with issues that are
embarrassing and may be considered taboo. Furthermore, there
needs to be consideration made of ethnic and cultural differ-
ences and potential problems with communication—particu-
larly as amongst the parents from ethnic minorities it is often
the father and not the mother who can speak English. Hence
there is a need for interpreters and information written in
different languages.

Patients with complex disorders of sexual development
require sensitive care by an expert multidisciplinary group that
includes: gynaecologists, paediatric endocrinologists, paediat-
ric surgeons and urologists, plastic surgeons, psychologists,
specialist nurses, geneticists and urologists. A network of
support should be provided both to the patient and her parents
and family. The adolescent period is a particularly sensitive
time as the individual becomes aware of her diagnosis and its
impact on her sexuality, sexual function and fertility. It is
important to provide a seamless handover from paediatric to
adult services at this time and dedicated adolescent clinics have
an important role.

The uterus grows in concordance with somatic growth, with
differential increased growth of the corpus starting from about
the age of 7 years. However, the main differential increase of
uterine size compared with somatic growth is obvious only after
oestradiol secretion is measurably increased and tends to occur
between Tanner breast stage 3 and 4. Awareness of this
comparatively late relative increase in uterine size has clinical
relevance in the differentiation of arrested puberty and
Miillerian agenesis and also in the diagnosis of causes of
precocious puberty. Ultrasound is the most suitable imaging
technique for the examination of the internal genitalia of girls as
itis free from the risks of radiation and involves a quick, quiet and
non-invasive procedure. Whilst higher resolution images can be
obtained of the ovaries and uterus using transvaginal
ultrasonography we can only use the transabdominal approach in
young girls and it may not always be possible to visualise both
ovaries; furthermore, a full bladder is required. Nonetheless
transabdominal ultrasonography is an invaluable tool for the
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delineation of normal changes before and through puberty and
also the evaluation of paediatric disorders, such as pelvic masses
and abnormal pubertal development.

As girls go through puberty the ovaries have been described as
characteristically becoming multicystic due to low levels of folli-
cle-stimulating hormone stimulating only partial folliculogenesis.
The multicystic ovary differs from the polycystic ovary in that the
cysts are larger (6-10 mm) and the stroma is of normal echo-
genicity. The morphological appearance of the multicystic
ovary heralds the onset of menstrual activity and may be help-
ful when planning surgery (or alternatively menstrual suppres-
sion with hormone therapy) in cases where obstructed menstru-
ation is anticipated.

Whilst ultrasound is usually the first-line imaging modality
for the assessment of the pelvis, it is often necessary to get more
detailed images in cases of Miillerian dysgenesis - as provided
by magnetic resonance imaging (MRI).! The assistance of a
skilled radiologist is required in order to assess the differences
between a pre-pubertal, under-developed uterus and a vestigial
uterine remnant that will not have the potential to develop.
Sometimes serial scans at intervals of 6-12 months (depending
upon the child’s age) are required.

Labial Anomalies

LABIAL ADHESION

Adhesion of the labia minora is a minor condition commonly
seen in young girls under the age of 7 years. It can appear as if
the child has no vaginal opening. Usually there are no symptoms,
and the vagina may simply look different. Older children may
experience discomfort when passing urine or spraying of urine.
Sometimes the urine may collect within the lower vagina and
the stream of urine may trickle and continue with a post-
micturition dribble. Occasionally, a child with labial adhesion
may have repeated urinary tract infections or vaginal discharge.
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If the child is asymptomatic no action is required, and the
problem is self-correcting with separation of the labia at
puberty in response to natural oestrogen production. A pelvic
ultrasound to reassure parents that a uterus is present can be
very helpful.

If there are symptoms, adhesions may be treated using topi-
cal oestrogen cream thinly applied to the midline at night over
a period of 2-4 weeks.? It is rarely necessary, or indicated, to
resort to surgical separation. Gentle separation under general
anaesthetic after a course of topical oestrogen may be performed,
but surgical incision through the adherent skin is inadvisable as
the consequent scarring may then cause long-term problems.

Occasionally, labial adhesion may be associated with lichen
sclerosus, which can be confirmed by biopsy and treated by
topical steroids.

REDUCTION LABIOPLASTY/LABIAPLASTY

Cosmetic vulvovaginal surgery is controversial and whilst this
may encompass a number of procedures that are often
performed in the private sector under the label ‘vaginal
rejuvenation surgery, here we focus on labial reduction surgery,
which is increasingly being requested by adolescent girls and
young women. There are, however, wide natural variations in
vaginal, labial and clitoral dimensions, positions, symmetry and
rugosity.> When the labia majora are thin, which can be related
to body fat distribution, the labia minora may appear more
prominent; whereas when the labia minora are smaller, the
clitoris and introitus may appear more prominent. Overall
impressions will be affected by the volume, texture and
pigmentation of adjacent body tissue.

A number of different techniques have been described, rang-
ing from the simple ‘trimming’ of the edge of the labia minora,
the edge of which is then sutured (Fig. 8.1). This is a less satis-
factory method as a scarred labial edge remains which may be
cosmetically unsatisfactory.

(b)

Fig. 8.1: Labial trimming.
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8.2: Labial wedge resection.

An aesthetically and cosmetically preferable procedure is to
remove a triangular wedge in order to preserve the labial edge,
preserving the nerves and reducing the risk of hypopigmenta-
tion of the scar line (Fig. 8.2).* One large retrospective series of
407 women reported a 4.4% rate of significant complications
including revision.®

It has also been suggested that the appearance of pre-pubes-
cent labia, commonly represented in pornographic imagery, is
often considered the ideal by women seeking genital cosmetic
surgery.® A detailed study of 17 women found that the main
reason they requested surgery was because they viewed their
pre-surgery appearance as defective’ and sought a ‘normal’
genital look.” The women tended to base their view of ‘normal’
on social norms projected in the media that female genitalia
should be ‘invisible, with no protruding labia, and they
requested the operation because they found their situation stig-
matising. The study also highlighted that health professionals
are delivering mixed messages about what is ‘normal. The
women’s perception of being ‘abnormal’ was inadvertently rein-
forced by being given reassurance of normality, alongside refer-
ral to a specialist for further investigation or surgical interven-
tion. Another common theme was that the women felt their
appearance impacted negatively on their sex lives and relation-
ships. Although the operation did have the effect of making the
women less self-conscious, expectations of improved sex-life
and relationships were not met for all women.

There is significant concern about the practice of female
genital cosmetic surgery®® as expressed by position statements
from both the American and British Colleges.!®!! In its state-
ment the Royal College of Obstetricians and Gynaecologists
(RCOQG) indicates its concern ‘that requests for labioplasty
surgery may be made by women who do not realise that the
appearance of the external genitalia varies from one woman to
another. Furthermore, there is the potential for a woman to be

harmed by these procedures, with very little scientific evidence
regarding their benefits’

Congenital Uterine Anomalies

In the absence of a Y chromosome, testis and testosterone, the
Wolffian duct regresses after the 6th week of embryonic life.
The Miillerian ducts then develop into the uterus and Fallopian
tubes and fuse caudally with the urogenital sinus to form the
vagina. Abnormalities in the process of fusion may be either
transverse or vertical and result in primary amenorrhoea;
complete or partial Miillerian agenesis may also occur. Renal
developmental abnormalities are commonly seen in association
with abnormalities of the genital tract so assessment by
appropriate imaging (usually ultrasound or MRI) is advisable
before attempting corrective surgery.

CLASSIFICATION OF MULLERIAN ANOMALIES

Uterine anomalies occur in between 3% and 10% of the fertile
female population. The more common anomalies have been
reported in 2-3% of fertile women, 3% of infertile women and
5-10% of those with recurrent miscarriage.!? Uterine anomalies
can be subdivided according to the nature of the abnormality
and were originally classified by the American Fertility Society
[AFS, now the American Society for Reproductive Medicine
(ASRM)] into seven groups (Fig. 8.3)'3:

1. Segmental agenesis or hypoplasia — which may involve
vagina, cervix, uterine corpus or Fallopian tubes. Mayer—
Rokitansky-Kuster-Hauser syndrome is included here.

2. Unicornuate uterus, with or without a rudimentary horn
that may or may not contain endometrium and be
connected to the main uterine cavity. On the affected side
the kidney and ureter are generally absent.

(2
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3. Uterus didelphys: due to partial or complete failure of
lateral Miillerian duct fusion leading to partial or complete
duplication of the vagina, cervix and uterus.

4. Bicornuate uterus: with a single vagina and cervix and two
uterine bodies that may be completely separated or fused
centrally with a partial septum.

1. Hypoplasia/agenesis

2. Unicornuate

T

-4

(a) Vaginal

(c) Fundal

(d)Tubal

T

(b) Cervical

‘1

(e) Combined

(a) Communicating
with rudimentary horn

(b) Non-communicating
with rudimentary horn

T )

(c) No cavity

(d) No horn

3. Didelphys

=

4. Bi-cornuate

XY

(a) Complete (b) Partial

5. Septate

=3

(a) Complete (b) Partial

6. Arcuate

7. DES drug related

-

T
T

Fig. 8.3: American Fertility Society (AFS) classification of uterine anomalies.
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5. Septate uterus, with a septum that may be partial or
complete.

6. Arcuate uterus, with a mild indentation at the level of the
fundus.

7. Diethylstilbestrol-related anomalies, which might
demonstrate various shapes (often “T-shaped’) due to the
effect of diethylstilbestrol, which was administered to
prevent recurrent miscarriage in the 1950s and whose
effects are still observed, although in fewer cases as time
goes on.

It is important to remember the common association
between unilateral uterine dysgenesis and ipsilateral aplasia of
the renal tract. The AFS classification is simple and concen-
trates predominantly on the description of the uterine malfor-
mations. There have been further attempts to extend the AFS
classification with the recognition of additional complex
malformations.'* Indeed case reports of previously undescribed
anomalies continue to be published. To this end a more
comprehensive classification has been proposed, which subdi-
vides the anomalies based upon precise organ subgroups
together with associated malformations, which are present in
up to 30% of cases. This is the VCUAM (Vagina Cervix Uterus
Adnexa - associated Malformation) classification (Table 8.1)!°:

The VCUAM classification is complex and difficult to
memorise. Furthermore it has been criticised because there is
no attempt to weight the severity of each of the anatomical vari-
ants, which are therefore given the same importance. There are
therefore proposals to further enhance the system for classifica-
tion.

Women with uterine anomalies are usually asymptomatic,
unless there is obstruction to menstrual flow, when cyclical
pain may be experienced. Whilst infertility per-se is rarely
caused by uterine anomalies, they may be associated with
endometriosis if there is retrograde menstruation secondary to
obstruction. Furthermore recurrent miscarriage may be experi-
enced by some women with uterine malformations. Uterine
anomalies may present with painful menstruation due to partial
obstruction of a hemi-uterus but are often discovered by chance
during investigations for infertility. The diagnosis is made by a
combination of ultrasound (nowadays often 3-D or 4-D),
magnetic resonance imaging and X-ray hysterosalpingography
(the latter during the course of an infertility work up).

Surgery is reserved for those cases where there is obstruc-
tion, for example, the removal of a rudimentary uterine horn or
excision of a vaginal septum. The excision of a uterine septum
has also been shown to improve pregnancy outcome and should
be performed by an experienced hysteroscopist. On the other
hand, metroplasty (Strassman procedure) of the horns of a
bicornuate uterus is seldom performed nowadays as its benefit
has been questioned.

VAGINAL AGENESIS

Women with Mayer—Rokitansky-Kuster-Hauser syndrome
(MRKH or Rokitansky syndrome) have a 46,XX genotype and
a normal female phenotype with spontaneous development of

Table 8.1: The VCUAM (Vagina Cervix Uterus Adnexa-asso-

ciated Malformation) classification
0 Normal
la  Partial hymenal atresia
1b  Complete hymenal atresia
2a  Incomplete septate vagina <50%
2b  Complete septate vagina
3 Stenosis of the introitus
Cloacae

Vagina (V)
4
Other

5a  Unilateral atresia
5b  Complete atresia
S1 Sinus urogenitalis (deep confluence)
S2 Sinus urogenitalis (middle confluence)
S3 Sinus urogenitalis (high confluence)
C
+
# Unknown
|
1

Hypoplasia

Normal
Duplex cervix

2a  Unilateral atresia/aplasia

2b  Bilateral atresia/aplasia

+ Other

# Unknown

0 Normal

la  Arcuate

1b  Septate <50% of the uterine cavity
1c  Septate >50% of the uterine cavity
2 Bicornuate

3 Hypoplastic uterus

4a  Unilaterally rudimentary or aplastic
4b  Bilaterally rudimentary or aplastic
+ Other

# Unknown

Uterus (U)

+ Other

# Unknown
Associated 0 Normal N Neurological
Malformation g Renal system + Other
M S Skeleton # Unknown

C Cardiac

0 Normal
la Unilateral tubal malformation, ovaries normal
1b  Bilateral tubal malformation, ovaries normal

2a  Unilateral hypoplasia/gonadal streak (including
tubal malformation if appropriate)

2b  Bilateral hypoplasia/gonadal streak (including
tubal malformation if appropriate)

3a  Unilateral aplasia
3b  Bilateral aplasia

secondary sexual characteristics, as ovarian tissue is present
and functions normally. The Miillerian ducts have failed to fuse
and so there is vaginal agenesis. The original description of
MRKH syndrome also described the presence of Fallopian
tubes, which may also be attached to vestigial uterine remnants
(anlagan) on the pelvic sidewall. The diagnosis of Rokitansky
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Fig. 8.4: Laparoscopic view of absent uterus in MRKH syndrome.

syndrome can usually be made without the need for a
laparoscopy (Figs. 8.4-8.6). Sometimes, however, an ultrasound
scan will reveal the presence of a uterine remnant (anlagan)
which is usually small and hardly ever of sufficient size to
function normally. The anlagan may contain functioning
endometrial tissue and whilst these do not present any
possibility of re-construction they may have to be removed if
the patient experiences cyclical pelvic pain, which may also be
associated with endometriosis due to the retrograde
menstruation. The removal of an anlagan may be achieved
easily by laparoscopic surgery. In cases of total Miillerian
aplasia there are neither tubes nor anlagans.

The incidence of Rokitansky syndrome is about 1:5000
female births'® and may be associated with renal tract anoma-
lies (15-40%) or anomalies of the skeletal system (10-20%).
The external genitalia have a normal appearance, but the vagina
is short and blind ending, such that either surgery or gradual
dilatation is necessary to achieve a capacity appropriate for
normal sexual function. Hormone treatment is not required as
ovarian oestrogen output is normal. Indeed ovulation occurs
and ovarian stimulation followed by oocyte retrieval can be
performed in order to achieve a ‘biological’ pregnancy through
the services of a surrogate mother.!”"18

The vaginal dimple can vary in length from just a slight
depression between the labia to up to 5-6 cm. Vaginal dilators,
made of plastic or glass, are used first to stretch the vaginal skin
and the patient is encouraged to apply pressure for 15 minutes
twice daily with successive sizes of dilator (Fig. 8.7). This
method was described by Frank!® and is our preferred approach
for the vast majority of patients (Fig. 8.8a,b). An adequately
sized vagina is usually formed by 6 months but this may take
longer and long-term use of dilators may be required, depend-
ing upon the frequency of sexual intercourse. We have a series
of 92 women with Rokitansky syndrome, of whom 33 required

Fig. 8.5: Uterine anlagan in MRKH syndrome.

Fig. 8.6: High ovary adjacent to appendix in a case of MRKH
syndrome.

help to create a vagina, as many had been able to achieve
comfortable intercourse without assistance (although some had
received treatment before coming to see us) and presented
requesting surrogacy treatment. Of those who proceeded with
therapy 95% were successful using vaginal dilators.?

A number of surgical approaches have been employed to
create a neovagina. The Vecchietti procedure uses the same
principle of progressive dilatation with the application of pres-
sure from a plastic sphere (‘olive’) in the vagina which is
attached to two wires that have been passed from the top of the
vagina through to the anterior wall of the abdomen where they
are attached to a traction device that is tightened daily in order
to pull the olive upwards (Figs. 8.9a-c). The creation of a neova-
gina by this method usually takes 7-8 days. The original
description was by laparotomy,?! although in recent years
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Fig. 8.7: Vaginal dilators (sometimes referred to as ‘trainers’).

minimal access surgery has enabled a simpler approach with
discharge from hospital after 48-72 hours and management as
an outpatient for the increase in tension of the traction
sutures.?? Once the neovagina has reached 7-8 cm in length the
traction device is removed and the patient instructed to use

Bladder

4 Vaginal dimple

Rectum

(@

vaginal dilators until sexual activity is satisfactory. Around
Europe this has become a very popular method,?*?* although
its use in the UK is limited to the occasional case for whom the
Frank’s method is unsuccessful. If the angle of traction is incor-
rect or too much pressure applied there is the potential risk of
damage to the urethra and bladder.

Plastic surgical techniques include: (a) the McIndoe Reed
vaginoplasty in which a split skin graft is placed over a mould
which has been inserted into a space created where the vagina
should be; (b) tissue expansion vaginoplasty in which expan-
sion balloons are inserted into the labia and inflated with water
over a period of 2 weeks in order to stretch the labial skin folds
sufficiently to be used to fashion a vagina; (c) an artificial
vagina created from bowel - a technique less favoured nowa-
days because of problems with persistent unpleasant discharge;
(d) an artificial vagina created from peritoneum - the Davydov
technique; and (e) the William’s vaginoplasty in which the labia
are used to create a pouch - also rarely used nowadays because
of problems with a poor anatomical result and an awkward
angle for intercourse.

McIndoe Reed Vaginoplasty

With this procedure, a space is dissected between the urethra
and rectum, into which a mould is inserted that has been
covered with a split thickness skin graft (Fig. 8.10a-k). The
mould is left in place for 7-12 days and subsequently the use of
vaginal dilators is required. Although the dissection is through
the perineum and therefore there is no scar on the abdominal

(b)

Fig. 8.8a,b: Frank’s method of pressure dilatation.
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Fig. 8.9a: The Vecchietti procedure — laparoscopic view.

Fig. 8.9b: The Vecchietti procedure — laparoscopic approach.

wall, there may be significant scarring at the site of origin of the
skin graft. Problems encountered with this procedure are that
the neovagina may be dry, strictures may occur and there is also
a risk of squamous carcinoma developing.?

Bowel Transposition Vaginoplasty

The use of segments of small bowel, descending colon, sigmoid
colon or caecum have all been described for the creation of a
neovagina (Fig. 8.11). Sometimes this is performed together
with suspension of the vault of the neovagina. Whilst good
outcomes have been reported by some,®?” this is not a

Fig. 8.9c: The Vecchietti procedure — tension screw device.

procedure that we recommend routinely due to the association
with constant, unpleasant mucus discharge and the risk of
adenocarcinoma in the graft. Indeed it has been suggested that
intestinal vaginoplasty should be reserved for the small number
of women who have undergone extensive reconstructive surgery
for complex cloacal anomalies.?

Davydov Vaginoplasty

The Davydov approach was initially described by laparotomy
(Fig. 8.12a-k) but has now been modified to use laparoscopic
surgical techniques.?* First the urinary bladder and rectum
are separated and the pelvic peritoneum opened transversely at
the base of the pouch of Douglas, either in front of or behind
the transverse fibrous bundle that connects the Fallopian tubes
and ovaries. A Hegar dilator is directed upwards through the
vaginal dimple and dissection onto this achieves the
vestibulotomy. The two borders of the peritoneal incision are
then drawn downwards and stitched to the edges of the
vestibulotomy. A purse string suture is then placed
laparoscopically at the vault of the neovagina, by taking the
peritoneum of the bladder, round ligaments, utero-ovarian
ligaments and rectum, taking care not to include the ureters. A
mould may be left in the neovagina until epithelialisation has
occurred (2-3 weeks) or alternatively the patient uses vaginal
dilators 2-3 times daily until epithelialisation.

Epithelialisation may be assisted using an artificial dermis
(atelocollagen sponge) and human recombinant fibroblast
growth factor.’!

William’s Vaginoplasty

The William’s procedure to create a vaginal pouch involves a
deep U-shaped incision in the vulva, across the perineum
and up to the medial side of the labia to the level of the
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Fig. 8.10a-k: MclIndoe Reed vaginoplasty (continued on next page).
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Fig. 8.10a-k: McIndoe Reed vaginoplasty.
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Fig. 8.11: Bowel transposition vaginoplasty.
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Fig. 8.13a,b: William'’s vaginoplasty.

urethral meatus (Fig. 8.13).32 The skin is mobilised and a
layer of sutures placed to join the inner skin margins, from
posterior to anterior. A second layer of sutures is used to
approximate the sub-cutaneous fat and perineal muscles.
The external skin edges are then sutured to complete the
pouch. This procedure has been modified slightly by Creatsas
with the use of more modern suture materials.>> Although
good outcomes have been reported, the technique is not
favoured in the UK because of the inevitable posterior angle
of the pouch which is anatomically difficult for comfortable
intercourse. Indeed after sexual relations are established the
vagina is usually further extended by natural pressure in a
more anatomical direction, as would be achieved simply by
the Frank’s method of pressure dilatation.

Outcomes of Vaginoplasty Surgery

Frank’s method of pressure dilatation is recommended as the
first-line approach for the management of vaginal agenesis, as it
is successful in the vast majority of cases. Surgical vaginoplasty
is now rarely required. There are potential risks and long-term
side effects of all procedures and we would reserve their use for
patients in whom either pressure dilatation has been
unsuccessful or when there is the need for more complex
vaginal reconstructive surgery for patients who have required
surgery for cloacal anomalies or for survivors of childhood
pelvic malignancy. There is still a paucity of long-term outcome
data for all of these procedures.>*

UTERINE TRANSPLANTATION

It is beyond the scope of this book to describe the surgical
techniques proposed for uterine transplantation, which is still

Fig. 8.13c: William's vaginoplasty.
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Fig. 8.13d,e: William’s vaginoplasty.

within the remit of ongoing research.* Studies in various animal
species have been encouraging, although the first attempt in a
human in 2000 was unsuccessful. Nonetheless, a recent review
was optimistic about the potential for success in the future.>

IMPERFORATE HYMEN

Girls with an imperforate hymen present with primary
amenorrhoea, normal secondary sexual characteristics and
cyclical abdominal pain. This may not necessarily be monthly
as initial ovarian activity is often not in a regular monthly cycle.
Gentle examination of the external genitalia reveals a bulging
hymenal membrane with a blue/purple colour due to the
retained menstrual blood, which when released often has a dark
brown sticky ‘chocolate’ appearance (Fig. 8.14a-f).

Cryptomenorrhoea may occur unnoticed in girls with other
developmental anomalies, especially those with learning diffi-
culties who may not be able easily to express themselves. These
cases may present in extremis, with severe lower abdominal
pain, lower abdominal swelling and even urinary retention due
to the pressure of the huge haematocolpos. Obstructed menstru-
ation should always be considered in children with severe
disabilities who present with primary amenorrhoea and
normally developed secondary sexual characteristics.

Surgical correction is by a cruciate incision through the
hymen and a circumferential excision of the four ‘triangles’ of
hymenal skin. Sutures are rarely required. Suprapubic pressure
facilitates drainage of the haematocolpos. The vagina itself
should, however, not be irrigated or instrumented in case this
should precipitate retrograde pelvic infection.

HYMENAL VARIANTS

There are a large number of natural variations in the formation
of the hymen. Sometimes the hymen may appear imperforate
with simply a tiny opening, often situated just below the

Fig. 8.14a: Imperforate hymen.

urethral meatus, thereby permitting menstruation. More
commonly there are fenestrations or hymenal bands, which
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Fig. 8.14d—f: Surgical drainage of imperforate hymen.
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may be broken during first sexual activity, but may present with
either inability to have penetrative sexual intercourse or painful
sexual intercourse, or the inability to insert a sanitary tampon.
Simple excision is easily achieved.

TRANSVERSE VAGINAL SEPTA

Transverse fusion abnormalities usually present with primary
amenorrhoea and require careful assessment before surgery.
Surgery should be performed when the diagnosis is made to
prevent too big a build up of menstrual blood, which may lead
to a haematometra and consequent increased risk of
endometriosis, secondary to retrograde menstruation.
Alternatively menstrual suppression with hormone therapy
may be provided until surgery can be performed.

A transverse vaginal septum due to failure of fusion or
canalisation between the Miillerian tubercle and sinovaginal
bulb may present like an imperforate hymen but is associated
with a pink bulge at the introitus as the septum is thicker than
the hymen. Greater care must be taken during surgery to
prevent annular constriction rings and the procedure should
only be performed in dedicated centres by experienced
surgeons. When there is a transverse septum it has been found
to be high in 46% of patients, in the middle of the vagina in 40%
and low in the remaining 14% (Fig. 8.15a—c). It is the patients
in the last two groups who have greater success and higher
pregnancy rates after surgery.

Excision of a low septum is a relatively easy procedure (see
Fig. 8.16), although care is required to fully mobilise the vagina
around the site of the septum and perform careful repair in

Haematosalpinx

Haematocolpos

Haematometra

Transverse

Transverse
septum
(mid)

(b)

Haematometra

Haematocolpos

Transverse

septum (high)

Vagina

septum
(low)

(V]

Fig. 8.15a—c: Positions of transverse vaginal septa (upper, middle and low).
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Fig. 8.16a—-c: Lower transverse septum: incision and drainage.

order to avoid an annular constriction ring. A “Z-plasty’ may be
helpful to minimise the tension between the opposing ends of
the vagina.’” The trilaminar septum comprises the lower vagi-
nal mucosa, intermediate areolar tissue of variable depth and
the upper vaginal mucosa, retaining the haematocolpos. Two
oblique crossed incisions are made through the lower vaginal
mucosa and the four resultant triangular flaps are dissected free

of the areolar tissue, which is then excised. (See Figs. 8.17, 8.18)
Two further crossed incisions are made through the upper vagi-
nal mucosa and a further four triangular flaps are formed. The
rectal mucosa is protected by a finger placed in the rectum and
anteriorly a urinary catheter helps identify and protect the
urethra and bladder. The lower and upper incisions are rotated
45° against each other and the upper and lower flaps joined
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Fig. 8.17a-c: Surgical correction of thick mid-vaginal septum.
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Fig. 8.18a-c: Repair of a middle third transverse septum.
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together at their free edges to form the Z-plasty. (See Fig. 8.19)
Sometimes a vaginal mould is inserted and left for 2—-8 weeks or
alternatively vaginal dilators can be used from 2 weeks post
surgery.

VERTICAL VAGINAL SEPTA

Longitudinal fusion abnormalities may lead to a complete
septum that may be associated with two complete uterine horns
with two cervices or a partial septum causing a unilateral
obstruction. Excision is required both to prevent retention of
uterine secretions and permit sexual intercourse.

A vertical septum without obstruction may present with
difficulty during intercourse or persistent menstrual loss despite
the use of a tampon, which of course has been inserted in one
side of the hemi-vagina. Excision of the septum is easily
achieved with either sharp dissection or monopolar cutting
diathermy. Care must be taken to protect the rectal mucosa and
the bladder. Bleeding points may be sutured or sealed with
diathermy.

A partial septum that obstructs a hemi-uterus may present
more of a challenge (see below ‘bicornuate uterus with unilateral
obstruction’). The haematocolpos on the obstructed side will
bulge into the vagina and also displace the obstructed hemi-

7~
7~
7~

Pty

7~
7~
7~

<—

(@)
Fig. 8.19a: Z-plasty technique.

(b) | ©
Fig. 8.19b,c: Z-plasty within the vagina.

uterus cranially. (See Fig. 8.20) A large elliptical incision is
made through the septum and the vaginal mucosa excised.
Sutures are usually required to achieve haemostasis. In our
experience a ‘second look’ procedure may be required to reas-
sess the anatomy after a period of 6-8 weeks and further exci-
sion of additional septal skin may be required at that time.

Bicornuate
uterus
Haematosalpinx

Cervical T— 37

orifices
] Haematocolpos
Vaginal
septum
Vagina
@) 9

Fig. 8.20: (a) Unilateral vaginal septum obstructing hemi-uterus,
(b) MRI image.
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Retrograde menstruation may have resulted in both a haema-
tosalpinx, which may prevent normal tubal function and put
the patient at risk of ectopic pregnancy and tubal infertility on
that side. If recurrent obstruction occurs or the hemi-uterus
fails to function normally a hemi-hysterectomy is usually easily
performed.

CERVICOVAGINAL AGENESIS

Agenesis of the uterine cervix in the presence of a functioning
uterus (class IB in the American Fertility Society classification)
is considered to be the most difficult uterine anomaly to
correct. Indeed traditionally a hysterectomy has been
recommended because of the high incidence of complications
or failure. We consider, however, that it is worth considering
vaginoplasty and re-implantation of the uterine corpus into the
top of the neovagina after resection and canalisation of the
isthmus of the cervix. A small number of natural conceptions
have been reported, all of which have of course required
delivery by elective Caesarean section.*

Initially, it is worth considering menstrual suppression, with
either a GnRH agonist or the combined oral contraceptive pill
(COCP) taken continuously, whilst surgery is planned. It may
be beneficial to teach the adolescent girl how to use vaginal
dilators at this stage, as they will certainly be required postop-
eratively and by using pressure dilation pre-operatively the
introital skin can be stretched to facilitate the subsequent
surgery.

A combined vaginal and abdominal approach is required. At
laparotomy the lower pole of the uterus is mobilised and the
bladder deflected caudally. A hysterotomy is performed by
making an incision in the uterine fundus large enough to
accommodate a size 8 Hegar dilator, which is inserted towards
the lower uterine pole, which in turn is opened to accommo-
date the passage of the dilator.

The vaginal dissection will require the rotation of bilateral
musculo-cutaneous pudendal thigh flaps, which are fashioned
into a cylinder and sutured circumferentially around the
‘neocervix.* It has also been reported that the skin flap created
by the initial inverted U-shaped incision on the perineum can
be used to assist the vaginal-cervical anastomosis.** Some
authors have described the use of a segment of bowel, although
this is less secure and more likely to result in unpleasant
discharge and consequent failure. A size 14-16 Foley catheter is
then passed into the uterine cavity from below and inflated to
maintain cervical patency over the next 10 days whilst healing
takes place. Antibiotic prophylaxis is required during this time.

RUDIMENTARY UTERINE HORN

A rudimentary uterine horn may have developed with active
endometrial tissue or may be only myometrium. There may be
ipsilateral renal agenesis. In the presence of active endometrium,
retrograde menstruation may lead to the development of
endometriosis. Pregnancies have been reported whereby the
spermatozoa have travelled through the contralateral,
non-obstructed hemi-uterus and Fallopian tube and achieved

fertilisation in the tube of the rudimentary horn. This causes
significant obstetrical problems and rupture is common in the
mid-trimester.*! When the endometrial cavity has developed it
is recommended that a rudimentary horn should be excised.
This would usually necessitate laparotomy and a ‘hemi-
hysterectomy’. Care should be taken to leave a sufficient margin
of myometrium for the non-obstructed contralateral hemi-
uterus, which should be repaired in two layers of interrupted
sutures.

UTERINE SEPTUM

The most common congenital uterine anomalies are the septate
uterus (35%), bicornuate uterus (25%) and arcuate uterus
(20%) (Fig. 8.21). The most accurate diagnostic procedures to
adequately assess the anatomy are a combination of hysteroscopy
with laparoscopy, sonohysteroscopy and possibly three-
dimensional ultrasound. Magnetic resonance imaging (MRI)
may also be very useful. Two-dimensional ultrasound and
X-ray hysterosalpingography are insufficient in their diagnostic
accuracy but can be used as initial screening tools.*> The
comprehensive review by Saravelos et al. suggests that the
prevalence of congenital uterine anomalies is approximately
6.7% (95% confidence interval [CI] 6.0-7.4) in the general
population, 7.3% (95% CI 6.7-7.9) in the infertile population
and 16.7% (95% CI 14.8-18.6) in women with recurrent
miscarriage.

There is evidence that by reducing the size of the uterine

Didelphic Unicornuate

Arcuate

Septate (partial) Septate (complete)

Bicornuate (partial) Bicornuate (complete)

Fig. 8.21a: Common congenital uterine anomalies.
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(b) (o)

Fig. 8.21b,c: Hysteroscopic metroplasty: (b) Resection of septum.
(c) End result.

cavity a septate uterus increases the likelihood of a second
trimester miscarriage or premature delivery. Uterine anomalies
are also associated with fetal malpresentation and an increased
requirement for Caesarean delivery. A uterine septum is
thought to be associated with recurrent miscarriage more often
than the bicornuate uterus and may be associated with both
first trimester and second trimester pregnancy loss.** Classically,
a septum is thought to be more likely to lead to pregnancy loss
in the second trimester. Whilst a septum should be excised
hysteroscopically, there are no prospective randomised control-
led trials of such surgery.**

The current debate is therefore whether or not to resect a
septum when it is seen in a patient with or without recurrent
miscarriage because there are currently no results of RCTs that
are available. A recent European Society for Human
Reproduction and Embryology (ESHRE) Campus Workshop
held in Manchester in November 2009 on congenital uterine
anomalies and reproductive outcome concluded that uterine
surgery ideally should only be performed in the context of a
clinical trial, although in reality many practitioners would
resect a septum hysteroscopically when it is seen. Some
surgeons resect a small septum, even if the uterine cavity is only
minimally distorted. Furthermore some even advocate the
‘shaving’ of the fundus of the cavity of an arcuate uterus,
although there is no clear evidence of benefit and certainly no
randomised studies in this field.

Hysteroscopic resection of a uterine septum is relatively straight-
forward.*® The septum is usually avascular and should be divided
up to the level of the fundus. It may be beneficial to perform this
surgery with concurrent laparoscopic visualisation to prevent uter-
ine perforation. The hysteroscope will transilluminate the uterus
and facilitate safe location of the diathermy blade, hysteroscopic
scissors or fibre-optic laser. A copper intra-uterine contraceptive
device (IUCD) is inserted and left in situ for 6 weeks in order to
prevent intra-uterine adhesion formation. Some surgeons advocate
the use of anti-adhesion gels, although there are no data from large
prospective studies of their efficacy.

BICORNUATE UTERUS WITH UNILATERAL
OBSTRUCTION

Also see above the section ‘vertical vaginal septa’. The haemato-
colpos on the obstructed side will bulge into the vagina and also

displace the obstructed hemi-uterus cranially. A large elliptical
incision is made through the septum and the vaginal mucosa
excised. Sutures are usually required to achieve haemostasis. In
our experience, a ‘second look’ procedure may be required to
re-assess the anatomy after a period of 6-8 weeks and further
excision of additional septal skin may be required at that time.
Retrograde menstruation may have resulted in both a haema-
tosalpinx, which may prevent normal tubal function and put
the patient at risk of ectopic pregnancy and tubal infertility on
that side. If recurrent obstruction occurs or the hemi-uterus
fails to function normally, a hemi-hysterectomy is usually easily
performed.

Disorders of Sexual Development

CONGENITAL ADRENAL HYPERPLASIA

Congenital adrenal hyperplasia (CAH) is the most common
cause of female disorders of sexual development (DSD)—
formerly known as intersex conditions or pseudohermaphro-
ditism (both terms that are no longer used). Androgenisation of
the female external genitalia may lead not only to clitoromegaly
butalso to fusion of the labioscrotal folds. The vagina commonly
enters the caudal third of the urethra, distal to the external
sphincter, which will require careful repair at the time of an
introitoplasty. In cases of high vaginal atresia, the urethrovagi-
nal fistula may be proximal to the external urethral sphincter
and this will present a far greater surgical challenge. Clitoral
reduction should be undertaken with care to preserve the
neurovascular bundle and sensation.

Surgery has historically been performed in early infancy by
paediatric surgeons and urologists, although over 90% require
additional surgery during adolescence.*® As with all surgery for
DSD, the precise timing is open to debate, as is the degree to
which the patient—as opposed to her parents or physicians—is
involved. The current vogue is to defer surgery, whenever possi-
ble, until adolescence or early adulthood as the results are likely
to be better and the patient herself can be involved in the deci-
sion-making process.*’

Adrenal androgen overproduction may occur when a congen-
ital enzymatic defect appears in one of the steroid synthetic path-
ways. The commonest cause of CAH is due to 21-hydroxylase
deficiency and occurs in 1 in 14,000 births. Such an enzyme
defect is usually inherited as an autosomal recessive trait. Severe
enzyme deficiencies present with virilisation as a neonate or
child; however, partial enzyme deficiencies may not present until
adolescence or early adulthood. In a female baby, CAH may
present with ambiguous external genitalia, such as an enlarged
clitoris or fusion of the labia and in the male, enlarged genitalia
may occur. (See Fig. 22a) Later-onset CAH may present with
virilisation in the female (see Fig. 22b) or precocious puberty in
the male. Late-onset CAH may also present with a clinical picture
similar to polycystic ovary syndrome (PCOS).

Glucocorticoids are required for all virilising forms of CAH, in
order to replace the glucocorticoid deficit and decrease ACTH
secretion. Consequently, androgen production is decreased.

(2
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Treatment has to be monitored carefully and overtreatment should
be avoided, as excessive glucocorticoid doses may cause linear
growth restriction, delay puberty and lead to cushingoid signs. In
babies and infants, hydrocortisone is administered, usually twice
daily. Monitoring comprises clinical evaluation of growth during
childhood, bone age and pubertal development and signs of hyper-
androgenism and regularity of menstrual cycle during adult life.
Treatment of adults may be with hydrocortisone or the longer
acting prednisolone (usually preferred) or dexamethasone.
Mineralocorticoid replacement is with fludrocortisone.
Management of this complex condition requires a multidis-
ciplinary approach involving an endocrinologist, paediatric

Fig. 8.22a: Congenital adrenal hyperplasia. Virilised baby girl with
clitoromegaly, labial fusion, scrotalisation of labia and common
urogenital opening.

Fig. 8.22b: Adolescent with clitoromegaly, scrotalisation of labia
and common urogenital opening.

gynaecologist, paediatric surgeon/urologist, counsellor/
psychologist and nurse specialist. Surgical treatment of anatom-
ical abnormalities should be performed in a specialist unit. Care
should be taken to minimise scarring and preserve sensation.
Vaginoplasty and correction of labial fusion and anomalous
urethral positions is now usually delayed until adolescence.
There is debate about the appropriate timing and necessity for
clitoral reduction. Psychological support and counselling are
required, especially during adolescence when truculent behav-
iour may result in poor drug compliance and an exacerbation of
the symptoms of hyperandrogenism and irregularities of the
menstrual cycle.

Vaginoplasty

First a Foley balloon catheter is inserted into both the urinary
bladder and a fine Fogarty catheter through the urethrovaginal
fistula into the vagina. The latter may require careful guidance
with a cystoscope.

The vaginoplasty (see Fig. 8.23) is commenced with an inverted
U flap, with its posterior margins level with the rectum. The poste-

Fig. 8.22c: Adolescent with probe in urethra and vagina—low
confluence.

Fig. 8.22d: Adolescent with poor outcome from surgery in infancy.
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rior vaginal wall is mobilised from the anterior rectal wall, with
care and the vaginal walls mobilised laterally.

The distal vagina is opened just below its confluence with the
proximal urethra. The vagina is opened over the Fogarty balloon.

The external urethral sphincter is identified using a nerve
stimulator and is then retracted, following which the vagina is
opened.

The Fogarty balloon is deflated and passed through the vagi-
nal opening such that it can act as a retractor. The posterior wall
of the fistula is then circumscribed.

Labioscrotal
folds

External urethral
sphincter

Vagina

(@)

Mobilise back wall
of vagina,

off anterior rectum
up to peritoneal
reflection

The urethra is repaired with interrupted sutures. The ante-
rior vaginal wall is mobilised from the bladder neck. The poste-
rior vaginal wall is opened with a vertical incision into which is
laid the posterior inverted U flap. The mobilised vagina is then
sutured to the introital opening.

Clitoral Reduction

The clitoral skin is circumscribed just below the glans. (See
Fig. 8.24) The skin is then carefully dissected off the corpora
cavernosa, dorsally down to the corporal bifurcation. The skin

Bladder
catheter
Fogarty
catheter
in vagina
/ —_ i
5 5 Yaglpoplasty
] \ incision

(b)

Bladder catheter

Fogarty catheter

Balloon to open vagina

Finger in rectum
(c) during mobilisation

Fig. 8.23a-m: Vaginoplasty for CAH (continued on next page).
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Fig. 8.23a-m: Vaginoplasty for CAH (continued on next page).
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Fig. 8.23a-m: Vaginoplasty for CAH.
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Fig. 8.24a-g: Clitoral reduction in a young woman with CAH.
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can be preserved and bisected in the midline to create Byars’
flaps, which may be used to fill the perineal defect and create
additional skin around the ‘labial area.

The dorsal and ventral neurovascular bundles are carefully
separated from the corpora and held gently to one side with a
rubber thread. The dorsal neurovascular bundle is the more
prominent.

The corpora cavernosa are transected beneath the glans and
at their base, to which the glans is sutured, sometimes after
removing a triangular wedge to reduce its size.

The skin is repaired with interrupted sutures around the
clitoral hood and down the lateral margins of the vagina/labia.

ANDROGEN INSENSITIVITY SYNDROME

Girls who are phenotypically normal but have absent pubic and
axillary hair in the presence of normal breast development are
likely to have complete androgen insensitivity syndrome (CAIS,
formerly known as testicular feminisation syndrome - a term
that is no longer favoured). In this condition, the karyotype is
46,XY and, whilst testes are present, there is an insensitivity to
secreted androgens because of abnormalities in the androgen
receptor. The incidence is approximately 1:60,000 ‘male’ births.
Anti-Miillerian factors prevent the development of internal
Miillerian structures and the Wolffian structures also fail to
develop because of the insensitivity to testosterone. The external
genitalia appear female. In about 10% the defect is incomplete
(PAIS—partial androgen insensitivity syndrome) and the
external genitalia may be ambiguous at birth, with labioscrotal
fusion and virilisation may sometimes occur before puberty.
Indeed in some cases of partial AIS the external genitalia appear
male, there may be micropenis and bifid scrotum or some cases
minor hypospadias and even spermatogenesis with potential
for fertility.

In cases of complete AIS, testicular tissue should be removed
after puberty to prevent malignant transformation (dysgermi-
noma), which occurs in about 5% of cases. Exogenous oestro-
gen should then be prescribed: cyclical treatment is obviously
not required because the uterus is absent. The syndrome may
be diagnosed in infancy if a testis is found in either the labia or
an inguinal hernia, in which case both testes should be removed
at this time because of the potential risk of malignancy. Any girl
presenting with bilateral inguinal herniae should raise the
suspicion of AIS. Some cases, however, only present at puberty
with primary amenorrhoea, minimal or absent breast develop-
ment and scanty or absent pubic hair. Removal of abdominal/
inguinal testes should then be performed. This can usually be
achieved laparoscopically without difficulty. The vagina is
usually very short and can be developed by pressure dilation
using Frank’s method (see vaginal agenesis above).

Careful psychological assessment and counselling are oblig-
atory to allow an understanding of the gonadal dysfunction and
necessity for hormone treatment. In general, a completely
honest approach is favoured so that the individual is provided
with full information about her condition, its origins and
management. It is certainly our experience that the vast major-
ity of patients desire a full explanation of their condition and

respond better to treatment if they are included in the decision
making processes. Patients with these problems should be
referred to centres where there are specialists experienced in
their management so that a comprehensive team approach can
be provided.

There are many less common DSDs which may be associated
with ambiguous genitalia at birth or may present with primary
amenorrhoea. Their management must be individualised and is
beyond the scope of this book. We refer the interested reader to:
Paediatric and Adolescent Gynaecology, A multidisciplinary
approach. Editors A Balen, S Creighton, M Davies, M]
MacDougall, R Stanhope; Cambridge University Press, 2001.

CLOACAL ANOMALIES

Cloacal anomalies may take a variety of forms depending upon
the relative contribution of gastrointestinal, genital and renal
tracts. The common cloacal chamber comprises the confluence
of the urinary, genital and gastrointestinal tracts. A persistent
cloaca and cloacal extrophy present significant challenges for
the paediatric surgeon, which are beyond the scope of this text.
The cloaca should be divided anteriorly into the urogenital
sinus and posteriorly into the rectum. Major surgery is often
required during the neonatal period in order to provide
anterior abdominal wall integrity and continence of faeces and
urine. Several operations may be required and the uterus and
genitalia, if present, may be adversely affected such that at
puberty there is obstruction to menstrual flow and also an
increased rate of ovarian cyst formation—presumably due to
ovarian entrapment preventing normal follicular growth and
ovulation.
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Introduction

Recent years have seen great changes in the extent and nature of
surgical interventions for uterine conditions. Apart from the
range of medical and non-surgical treatments available for
benign uterine problems, there are now far greater surgical
solutions. Traditionally uterine surgery encompassed the blind
‘D&C’ (both diagnostic and therapeutic), and abdominal
operations such as repair of perforations, myomectomy and
hysterectomy. Today, the only remaining blind uterine
operations are confined to emptying the pregnant uterus,
inserting contraceptive devices, and some forms of endometrial
ablation. Hysteroscopic surgery has revolutionised treatment of
disease within the cavity. Fibroids, polyps, uterine septae and
indeed the entire endometrium can now be treated under direct
vision - in many cases as an outpatient procedure.

The development of sophisticated laparoscopic instruments
and equipment, and increasing surgical experience, has resulted
in an ever-increasing breadth of procedures that are technically
feasible to perform laparoscopically. Most abdominal opera-
tions for benign uterine pathology can now be done laparo-
scopically, apart from the largest of fibroids, some complex
cases of endometriosis or dense pelvic adhesions from severe
infection. However, the laparoscopic surgeon must have the
training and ability to perform abdominal operations when
circumstances dictate, and know when to convert to laparot-
omy. In some parts of the world, operating theatres are not yet
equipped to carry out complex laparoscopic surgery, and
surgeons must retain their competency in open surgery.

Hysterectomy used to be the ultimate therapeutic option for
benign uterine disease and for the resolution of intractable
menstrual symptoms. It has become one of the commonest
operations performed in westernised society, as there is little or
no cultural objection to removal of the uterus. In England,
although the number of procedures is now declining, around
40,000 hysterectomies are performed annually, making it the
commonest major gynaecological operation. Indeed, some 20%
of women have undergone the procedure by the age of 60 years,
whilstin the USA, around 600,000 hysterectomies are performed
annually, at a rate of 5.1 per 1000 women. It is estimated that
about 20 million US women have undergone the operation. The
majority of hysterectomies are performed for benign disease,
with dysfunctional uterine bleeding and leiomyomata account-
ing for 50-70% of cases.!
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Table 9.1: Pharmaceutical options for the management of heavy

menstrual bleeding?

Levonorgestrel-releasing intra-uterine system (LNG-IUS)
Antifibrinolytics (tranexamic acid)

Non-steroidal anti-inflammatory drugs (e.g. mefenamic acid)
Combined oral contraceptives

Oral progestogens (e.g. norethisterone)

Injected progestogens

Gonadotrophin-releasing hormone analogues (GnRH analogues)

Recently, several factors have combined to produce a marked
change in professional and patient attitudes to the operation (see
Chapter 1). There are now alternative treatments for dysfunctional
uterine bleeding. Aside from the various forms of endometrial
ablation and resection, laparoscopic myomectomy is becoming
more commonplace in the UK, and there are alternative treatments
for fibroids, such as uterine artery embolisation and MRI-guided
focused ultrasound therapy. Medical treatments can be useful
alternatives for managing endometriosis (see Chapter 11).
Likewise, there is a range of pharmaceutical options for the
control of menstrual disturbance (see Table 9.1).

Operations on the Uterine Cavity

The majority of surgical procedures performed on the uterine
cavity can be performed under direct vision, using the technique
of hysteroscopy. Diagnostic hysteroscopy allows assessment of
the uterine cavity, the tubal ostia and the endocervix. This
allows for greater awareness of the dimensions of the uterine
cavity, and the presence of any pathology, prior to blind or
directed tissue sampling (see Chapter 3). Therapeutic
procedures on the uterine cavity are largely performed under
hysteroscopic guidance (see Table 9.2).

HYSTEROSCOPIC PROCEDURES

Diagnostic Hysteroscopy

This procedure can be performed as an outpatient procedure
without anaesthesia, or in the operating theatre. It is frequently
used prior to blind or directed tissue sampling of the endometrium
or endocervix. Diagnostic hysteroscopy is discussed in Chapter 3.
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Table 9.2: Therapeutic procedures on the uterine cavity

Blind procedures Hysteroscopic guidance Open or laparoscopic procedures

Polypectomy

Removal of lost IUCD

Insertion of [UCD

Endometrial ablation

ERPC (including molar pregnancy)
TOP

endometrium

Resection of submucous fibroids or polyps
Rollerball diathermy/ resection of the

Correction of chronic uterine inversion (rare)
Repair of uterine perforation or rupture

Division of intra-uterine septum or adhesions
Hysteroscopic sterilisation

Abbreviations: IUCD, intra-uterine contraceptive device; ERPC, evacuation of retained products of conception; TOP, termination of pregnancy.

Hysteroscopic Distension Media

The uterine cavity can be distended with either liquid or gas media.
There are a number of different liquid media that can be used for
hysteroscopy, but in principle 0.9% normal saline is used in the
majority of diagnostic procedures. This and other aqueous
solutions are also normally used for operative hysteroscopy using
mechanical instruments (e.g. scissors) or laser. These fluids
conduct electricity, however, and hence are not suitable for use
with monopolar electrical devices. Electrolyte-free solutions are
compatible with monopolar electrosurgery, but increase the risk of
dilutional hyponatraemia secondary to fluid absorption. Some
media also carry a small risk of anaphylaxis. Careful observation of
distension fluid inflow and outflow are important. A deficit in
excess of 1-1.5 litres may be associated with intravascular fluid
overload, hyponatraemia and intoxication of the patient. Severe
cases of hyponatraemic encephalopathy (serum sodium <120
mEq/l) can rapidly result in seizures, congestive heart failure, coma
and death. Prompt recognition and treatment are essential. More
recently, bipolar systems for operative hysteroscopy have been
developed, which can be used with 0.9% saline. This prevents
dilutional hyponatraemia, markedly reducing the risks of fluid
overload. It is important to remember that large volumes of even
isotonic fluid overload can still cause congestive cardiac failure.
The use of gaseous distention has declined in recent years as
saline is readily available and cheap. In addition, CO, is a poor
choice for distension in the presence of even small amounts of
vaginal bleeding. However, if used, carbon dioxide is available in
many units and can allow good optical views in most cases.
Administration requires a specialised hysteroscopic insufflator to
restrict the flow rate to <100 ml/min to reduce the potential risk of
CO, embolism. A laparoscopic insufflator should never be used.

Polypectomy

Hysteroscopy allows visualisation of endometrial or endocervical
polyps (see Fig. 9.1). These can then be removed blindly with polyp
forceps, following dilatation of the cervix, with subsequent repeat
hysteroscopy to confirm complete removal and to check for uterine
perforation. Alternatively, polypectomy can be performed using
hysteroscopic scissors, hysteroscopic grasping forceps or monopolar
or bipolar electrosurgical devices.

Foreign Body Retrieval

The commonest intra-uterine foreign body is an intra-uterine
device (IUD). Hysteroscopy can be employed to locate displaced

IUDs prior to retrieval, either with polyp forceps or hysteroscopic
grasping forceps (see Fig. 9.2).

Transcervical Resection of Fibroids (TCRF)

The development of hysteroscopic instrument systems over the
last 30 years now allows the majority of polyps, fibroids, and
endometrium to be treated effectively and safely. Nevertheless,
there are serious potential complications with these forms of
minimal access surgery. Supervised training, well-maintained
equipment, and attention to detail of technique are as important
as in open surgery.

For operative hysteroscopy, a larger diameter instrument is
required with channels for continuous flow irrigation and
energy delivery, whether electrical diathermy or laser power is
being used. As with laparoscopic surgery, a high-resolution
video camera system should be used. This allows image capture,
the surgeon to work from a monitor and aids teaching and
training.

Whilst laser can be used hysteroscopically, in the majority of
units electrosurgery will be the modality of choice as it is widely

Fig. 9.1: Magnified hysteroscopic view of an endometrial polyp.
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Fig. 9.2: Hysteroscopic view of a displaced Mirena IUS. The
threads were coiled up inside the uterine cavity.

available and relatively cheap. Historically monopolar systems
have been the standard, but more recently bipolar resectoscopes
have become available, which are potentially safer in terms of
fluid overload.

As previously discussed, electrolyte-free solutions such as
glycine, sorbitol or mannitol are obligatory for monopolar
systems. Typically 3 litre bags of glycine with wide-bore giving
sets are used for distension. Suspending glycine on an adjustable
stand to allow a gravity feed is much safer than using pressure
bags, which increase the risk of fluid overload. Normally, the
outflow channel of the resectoscope is connected to a low-pres-
sure suction pump and collecting system. A second system is also
connected via an under-buttock pouch to collect spilled glycine.
It is essential that there is a system for continuous recording of
input versus output. The simplest method is to have glycine
suspended from spring-loaded scales, which allow the weight (1
ml of glycine is approximately equivalent to 1 g of weight) to be
easily read by an assistant. This can then be compared with the
volume collected within the suction pumps for instant and accu-
rate fluid balance. Some manufacturers can provide automated
suction-irrigation systems that perform these calculations but are
clearly more expensive (e.g. ‘Uteromat’ Fig. 9.3).

A low pressure system is essential as fluid absorption is
potentially rapid at high pressures both via direct vascular
absorption and loss to the peritoneal cavity. Passage of fluid via
the Fallopian tubes becomes significant once intra-uterine pres-
sure exceeds 70 mmHg.

Even a deficit of one litre may be associated with hyponat-
raemia and tissue oedema secondary to fluid overload. This will
depend to an extent on the BMI of the patient and concurrent
medical conditions. It would be reasonable to continue operat-
ing at this stage provided careful monitoring and measurement
of serum electrolytes is carried out. If the deficit increases to 1.5
litres or greater, the surgeon should stop operating and treat the
patient without waiting for the sodium result. In our unit, we
would administer 20 mg of IV frusemide and place an indwell-
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Fig. 9.3: ‘Uteromat’ rotary pump for pressure-controlled fluid
delivery during operative hysteroscopy (Olympus).

ing urinary catheter to assess response to treatment. When fluid
overload has occurred, it is essential to repeat the serum
sodium after 4 hours to ensure it has normalised - particularly
as in some cases significant transtubal loss may have occurred
leading to delayed absorption and further dilutionary hyponat-
raemia.

Intracavitary fibroids may be classified into three types
according to the proportion of the fibroid which is within the
uterine cavity (Fig. 9.4).

Patient Selection

As with all surgical procedures patient selection is critical for
safe, effective surgery. Pre-operative imaging (normally by

T

LB Pedunculated. The whole of the fibroid is within the uterine
cavity

LB Submucosal fibroid in which >50% of the fibroid protrudes

- into the cavity
I Submucosal fibroid in which < 50% protrudes into the
cavity

Fig. 9.4: Classification of sub-mucosal fibroids.?
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transvaginal ultrasound) may identify submucosal fibroids, but
the definitive test is hysteroscopy. Most fibroids are
approximately spherical making it straightforward to assess
what percentage of fibroid is within the cavity. Where the angle
at the junction of fibroid and endometrium is less than 90°,
more than 50% of the lesion must be within the uterine cavity
(i.e. a type 0 or type I fibroid). Conversely, if the angle is greater
than 90, less than half of the fibroid is within the cavity (type
II fibroids) (Figs. 9.5, 9.6).

Types 0-I may readily be treated hysteroscopically, particu-
larly if they are less than 5 cm in diameter. In principle fibroids
larger than this will either need to be shrunk by pre-treatment
with GnRH analogues, or be treated by open or laparoscopic
myomectomy. In experienced hands, it is sometimes possible to
safely treat larger fibroids but this may need to be undertaken
as a two-stage procedure.

Fig. 9.5: A large type O submucous fibroid with a tiny type I
fibroid in the foreground.

Type II fibroids are potentially unsuitable for hysteroscopic
resection and should only be dealt with by very experienced
hysteroscopic surgeons. In the authors’ experience, it is usually
best to plan these cases as two-stage procedures. Typically at the
tirst procedure, the visible fibroid is resected to below the level
of the endometrium. A second stage procedure is then carried
out 6-8 weeks later, and in most cases the bulk of the residual
tibroid will have extruded into the uterine cavity becoming
essentially a type I fibroid, which can be resected safely.
Resection of type II fibroids carries an increased risk of uterine
perforation (which can cause intra-abdominal organ damage or
catastrophic vascular injury when using electrosurgical instru-
ments) and fluid overload. An alternative surgical approach for
these fibroids may be required.

Operative Technique

Having mapped the fibroid hysteroscopically, the cervix is dilated
to a Hegar size 10, and the modified urological resectoscope is
introduced (typically with a zero or 12° scope) with a backward
pointing loop. Resection should be systematic and the loop
orientated at right angles to the surface of the fibroid at all times.
Initially the loop is passed beyond the fibroid and then withdrawn
to make contact thereby protecting the endometrium superior to
the lesion. Energy can then be deployed whilst slowly withdrawing
the loop ensuring that it is in continuous view (Fig. 9.7). The
slower the loop is withdrawn, the more coagulative effect is
achieved, which is particularly important as the base of the
fibroid is reached. With small fibroids the resultant chippings can
be left at the top of the cavity until the end of the procedure. With
larger fibroids it may be necessary to remove chips intermittently
to allow a good view. Adjusting inflow and outflow settings can
also be helpful both for maintaining distension and clarity of
view. It is normally possible to identify the junction of fibroid and
normal myometrium by the presence of the ‘pseudocapsule’ to
know when to stop resecting. It is essential to perform a ‘check
hysteroscopy following removal of the last chippings to exclude
perforation.

Fig. 9.6: A close-up image of the same type O fibroid.

Fig. 9.7: Hysteroscopic resection of a fibroid.
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Prolapsing Fibroid Polyps

A submucosal fibroid can become polypoidal over time as
uterine contractions attempt to expel it from the cavity. The
cervical canal becomes dilated and the vaginal portion of the
cervix is drawn up to allow the passage of the maximum
diameter of the fibroid polyp, whilst it remains attached to the
myometrium by a pedicle. Patients often experience colicky,
cramp-like pains or an ongoing blood-stained vaginal discharge,
which can be responsible for a profound anaemia, seemingly
out of proportion to the reported blood loss. A fibroid polyp
consists of a firm, non-friable, globular mass. It may be possible
to feel the pedicle above the level of the polyp passing upwards
into the cervical canal. The differential diagnosis includes
inversion of the uterus; very rarely the two conditions can
co-exist. Inversion can be excluded by ultrasound scan or by
passing a uterine sound alongside the protruding mass.

Most fibroid polyps can be removed by torsion with gentle
traction. This is not normally appropriate in an outpatient
setting due to the risk of bleeding. In some cases, it may be
possible to ligate the pedicle prior to transecting it. In many
cases, hysteroscopic resection will be more appropriate. A
hysteroscope can usually be passed beyond the mass in order
to identify and resect the pedicle. Maintaining adequate
distension can be difficult, as the cervix is often dilated
beyond the diameter of the scope. This drawback can be over-
come by tying a temporary suture around the cervix.
Hysteroscopic resection is clearly the best treatment in cases
where the prolapsing fibroid does not reach the external cervi-
cal os. In settings without access to this technology, skilled
vaginal surgeons can remove large partially prolapsed fibroids
by incising and dividing the cervix and lower uterine body via
a vaginal approach (Fig. 9.8). A large tumour might require
morcellation (Fig. 9.9). This operation may still be performed
as a prelude to vaginal hysterectomy in the presence of an
obstructing isthmic mass.

Endometrial Ablation and Resection

Destruction of the endometrium to below the basal layer can
induce amenorrhoea or hypomenorrhoea, presenting an
increasingly attractive alternative to hysterectomy.**> Various
methods have been developed, and are broadly classified into
first and second generation. Most of these techniques are best
suited to women over 40 years of age with dysfunctional uterine
bleeding, whose family is complete, and where the uterus is
only minimally enlarged. Diagnostic hysteroscopy or
endometrial biopsy is imperative prior to ablation in women
with abnormal bleeding. Patients should be aware that
amenorrhoea is not a guarantee (amenorrhoea rates from 15%
to 50%), but that satisfaction rates are in the region of 80-90%.
There is a 15-25% second procedure rate, including repeat
ablation and hysterectomy. Endometrial ablation is not
appropriate for women wishing to preserve their fertility, nor is
it a valid method of contraception. Appropriate contraceptives
should therefore be discussed at the time of pre-operative
counselling.

Fig. 9.8: Vaginal hysterotomy for myomectomy. The cervical
canal has been located after the uterus has been pulled down
through the uterovesical pouch. The bladder is being retracted
away with a vaginal retractor. The tissues intervening between
the cervical canal and the capsule of the fibroid are being cut
through with scissors.

First-Generation Endometrial Ablation

First-generation techniques rely on hysteroscopic guidance.
The first techniques described include laser ablation of the
endometrium and endometrial resection with diathermy.®’
Rollerball diathermy (see Fig. 9.10) has been used alone and in
conjunction with diathermy resection. The laser method
involves dragging an Nd:YAG fibre over the whole surface of
the cavity of the uterus, destroying the endometrium to a depth
of 4-5 mm. Pre-treatment thinning of the endometrium may be
advantageous, but does not reduce the chance of operative
complications.

Endometrial resection requires the use of a modified urolog-
ical resectoscope, with a cutting loop in which strips of
endometrium are resected to a level just reaching the
myometrium (Fig. 9.11). This ablation technique employs the
same equipment and distention media as that used in TCRF
(see above). It carries the advantage of not only being performed
under direct vision, but also allowing for samples of
endometrium to be taken for histological diagnosis.® Great care
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must be taken when resecting near the uterine cornu, where the
myometrial layer is at its thinnest. The authors prefer the use of
the rollerball diathermy in the cornu and across the top of the

Fig. 9.9: Vaginal hysterotomy for myomectomy. The fibroid is
being morcellated to reduce it in size. Its substance is grasped
with heavy toothed clamps, drawn down and cut away in sections.

Fig. 9.10: Rollerball diathermy of the endometrium. Treated areas
appear paler in colour and show signs of charring.

endometrial cavity at the fundus, and resection for the remain-
der of the cavity to the level of the internal cervical os.

Both methods produce satisfactory results with more than
50% of women having complete amenorrhoea. Endometrial
resection remains the gold standard against which other abla-
tion techniques are compared.

Complications of laser and electrodiathermy ablation
include uterine perforation (with potential damage to intra-
abdominal viscera or vasculature), haemorrhage and fluid
overload with pulmonary oedema and hyponatraemia.*!?
Complication rates have been quoted at 4.4%, with a 1.3% risk
of further emergency surgery (including laparotomy and
hysterectomy). Combined rollerball diathermy and loop resec-
tion has been found to be safer than loop resection alone, but
the MISTLETOE study found that laser and rollerball ablation
were the safest first-generation techniques.!”

Second-Generation Endometrial Ablation

Drawbacks of first-generation ablation include potentially fatal
complications, and the need for hysteroscopic visualisation,
anaesthesia and an experienced surgeon. The learning curve is
so steep that it has been estimated that 200 cases are required to
reach proficiency. With these drawbacks in mind, a variety of
second-generation techniques have been developed (see
Table 9.3). They are simpler to perform and potentially more
appropriate for the outpatient setting.” Endometrial pre-treat-
ment does not affect success and patient satisfaction.

In principle, they all rely on causing tissue damage to the
endometrium. Many include built in safety features to prevent
excessive depth of tissue destruction, which could lead to seri-
ous complications. They include various balloon thermal abla-
tion techniques (Fig. 9.12), microwave endometrial ablation
(MEA), hydrothermablation (hysteroscopic-guided, using
warmed saline), impedance controlled bipolar radiofrequency
endometrial ablation (Novasure®), cryotherapy, Gynelase®

Fig. 9.11: Transcervical resection of the endometrium.
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Table 9.3: Endometrial ablation techniques

First-generation techniques

Second-generation techniques

Balloon thermal ablation
Hydrothermablation

Novasure® impedance controlled
endometrial ablation system
Microwave endometrial ablation
Gynelase® endometrial laser
intra-uterine thermal therapy (ELITT)
Photodynamic therapy

Cryotherapy

Chemoablation

Laser
Rollerball diathermy
Diathermy resection

endometrial laser intra-uterine thermal therapy (ELITT) and
photodynamic therapy.®!!12

Balloon thermal ablation involves inserting a small inflatable
balloon into the uterine cavity, which is then filled with a fluid
that is maintained at a constant temperature for 2-10 minutes
(device-dependent). Results of the thermal balloon methods
suggest comparable outcomes to the hysteroscopic methods,
but with lower complication rates.!?

Microwave endometrial ablation is carried out by passing a
graduated applicator rather like a straight uterine sound into
the cavity, up to the fundus of the uterus. The device is then
energised to produce a temperature of 90-100° centigrade
within the uterine cavity for 2-3 minutes. Hydrothermablation
involves instillation of warmed saline at a temperature of
80-90°C for 10 minutes. The saline pressure is maintained
below 55 mmHg electronically, as higher pressures risk causing

(b) - ©

Fig. 9.12: The uterine balloon thermal ablation system (Gynecare,
division of Ethicon). (@) The heat control unit. (b) Introduction of
the catheter, and balloon. (c) The inflated balloon with heating
element, which raises the temperature of the fluid within it to
87°C for 8 minutes.

warmed fluid to flow through the tubal ostia and into the peri-
toneal cavity. The technique is suitable for large or abnormal
uterine cavities, but it is painful and carries the risk of vaginal
and perineal skin burns in the event of fluid leakage.

The Novasure® system consists of a disposable, expandable
electrode array, which conforms to the contours of the endome-
trial cavity, and delivers bipolar radiofrequency energy to ablate
the endometrium (Fig. 9.13). The system delivers carbon diox-
ide prior to treatment to check for leakage, which may indicate
uterine perforation. The depth of ablation is governed by tissue
impedance, which increases after vapourisation of the
endometrium. Once the myometrium is reached, altered
impedance triggers automatic cessation of treatment. Treatment
time is 90-120 seconds.

Cryotherapy involves freezing the endometrium to —90°C
under ultrasound guidance to monitor the depth of ablation.
This allows monitoring in real-time, but requires additional
equipment, staff and an appropriate level of scanning ability.
The low temperature is thought to provide anaesthesia, making
the procedure well tolerated. ELITT utilises diffuse laser beam
energy to provide uniform thermal treatment of the
endometrium. In the UK, it is not currently in widespread use.
Photodynamic therapy involves instilling a photosensitising
chemical into the uterine cavity. A laser probe is then inserted
to activate the chemical resulting in endometrial ablation.
Minimal data have been published on this technique, and it is
currently not widely used.

These devices are thought to carry less risk of serious
complications (fluid overload, uterine perforation, cervical
laceration, haematoma), although there is additional risk of
equipment failure, and infrequent but serious complications
such as bowel and bladder injury have been reported.’

Whichever technique is employed by individual surgeons, it is
essential that they have had appropriate training and are familiar
with the equipment and how to trouble-shoot problems.

Fig. 9.13: The Novasure® endometrial ablation system (Hologic,
Inc., Bedford, MA).
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Hysteroscopic Lysis of Adhesions and Septae

Intra-uterine adhesions most commonly develop after curettage,
in the surgical management of products of conception (in the
context of miscarriage, termination of pregnancy or post-
partum), or following abdominal or hysteroscopic myomectomy.
Infection is a rare cause of intra-uterine adhesions, except in the
case of genital tuberculosis. Ashermans syndrome is the
development of amenorrhoea following complete occlusion of
the uterine cavity by iatrogenic adhesions. The presence of
adhesions has been implicated as a cause of recurrent
miscarriage, infertility and menstrual disorders.!>-1°

Diagnosis is by hysterosalpingogram (HSG) and hysteros-
copy. If scarring is dense, hysteroscopy may be performed
under ultrasound or laparoscopic guidance. Filmy adhesions
can be broken down with the blunt end of a hysteroscope.
More dense myofibrous bands of tissue can be divided
mechanically using hysteroscopic scissors or biopsy forceps,
or with electrosurgery or fibreoptic lasers. Following lysis,
an intra-uterine stent can be inserted (e.g. a copper-contain-
ing intra-uterine contraceptive device) and hormonal ther-
apy with oestrogen and progesterone used, in an effort to
prevent reformation of adhesions and encourage endome-
trial proliferation. Recently developed adhesion barriers
such as hyaluronic acid may also play a role in preventing
recurrence. Following treatment, intra-uterine pregnancy
rates range from 22% to 45%, and live births range from 28%
to 32%. Subsequent pregnancy carries a risk of placenta
accreta with the potential for massive blood loss, transfusion
and peripartum hysterectomy.

The treatment of congenital uterine septae can be managed
in an identical way (Figs. 9.14, 9.15). Prior to treatment, it is
important to diagnose the nature of the malformation through
imaging (including transvaginal ultrasound and pelvic MRI),
and possibly HSG or diagnostic laparoscopy. Laparoscopic
guidance may be necessary during septum division.'®

Fig. 9.14: Hysteroscopic view of small fibroid polyps and an
intra-uterine septum.

Fig. 9.15: Hysteroscopic resection of an intra-uterine septum
using needle diathermy.

Hysteroscopic Sterilisation

Laparoscopic tubal ligation remains the gold standard for
effective sterilisation but is an abdominal operation, is costly
and carries small but serious risks of injury to major blood
vessels, bowel or bladder, in addition to anaesthetic risks.
Several attempts have been made to achieve effective sterilisation
via a transcervical approach. Previous attempts include
hysteroscopic tubal electrocautery and tubal occlusion using
the Nd:YAG laser. Unfortunately, these procedures are associated
with unacceptably poor occlusion rates.!”

More recently, a hysteroscopic sterilisation technique, Essure®
(Conceptus, Inc., Mountain View, CA), has been developed. It
can be performed under local anaesthetic in an office setting. It
involves placement of metallic micro-inserts into the interstitial
portion of each Fallopian tube under hysteroscopic guidance.
The inserts are designed to cause a local inflammatory reaction
to achieve tubal occlusion through fibrosis. Follow-up data
have shown its efficacy to be comparable with tubal ligation,
with only 2.6 pregnancies per 1000 procedures after 5 years.
Currently, the technique requires confirmation of tubal occlu-
sion 12 weeks later with an HSG, but they appear to be relatively
safe, and are likely to be cost-effective.

Complications of Hysteroscopic Surgery and
Associated Procedures

The severity of complications at hysteroscopic surgery depends
on the type of procedure, use of power source and type of
distension medium. Clearly operative hysteroscopy may
potentially be associated with both an increased frequency and
severity of complication compared to diagnostic procedures.
Perforation of the non-pregnant uterus, especially with a
blunt instrument such as a sound or a dilator, may go unnoticed
by the operator and the patient. In the case of an intra-uterine
contraceptive device, shortening or absence of the threads indi-
cates likely perforation and requires appropriate investigation.
Ultrasound will show a correctly placed coil within the uterine
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cavity. If this is not demonstrated, an abdominal radiograph
will identify the location of the device, but give no indication to
the involvement of other intra-abdominal structures. Perforation
in the presence of sepsis or malignancy risks pathological
dissemination and may require expert intervention with early
laparoscopy or laparotomy. This is particularly the case if a
radioactive source has been inserted through a false passage
into the pouch of Douglas. A potential late complication of
uterine perforation with any instrument is uterine rupture
during subsequent pregnancy.

Significant haemorrhage is more likely during hysteroscopic
resection of fibroids or endometrium. Second-generation
endometrial ablation procedures, whilst less likely to cause
significant bleeding, can be complicated by equipment failure. As
with any surgery, careful patient positioning is crucial. Incorrect
positioning can result in back injuries, soft tissue damage or
neuropraxia. Prolonged pressure on the peroneal nerve from
unpadded lithotomy stirrups can cause paraesthesia or foot-drop.

Minor complications include difficulty with dilatation and
cervical lacerations. Where it has been anticipated that cervical
dilatation may be difficult (e.g. following cone biopsy), pre-
operative treatment with vaginal misoprostol (400 pg in the
posterior fornix 1-3 hours before surgery) may be helpful.
Cervical laceration is more likely to occur where dilatation is
difficult. The risk may be reduced by grasping the anterior lip
of the cervix with two instruments to spread the traction force
applied. In principle % size graduated dilators should be avail-
able, and application of lubricating jelly may also be helpful.
Where a tear does occur, superficial bleeding may stop with
compression or the use of cautery. For more extensive tears,
suturing is usually straightforward. Other minor postoperative
sequelae include uterine cramping pain, urinary retention and
nausea and vomiting.

It is essential that those performing uterine cavity surgery
are familiar with the potential complications and how to recog-
nise and manage them (Table 9.4). This is particularly impor-
tant when using power sources such as electrosurgery.

It is worth remembering that thermal injury to viscera can
occur without perforation, for example during prolonged appli-
cation of energy to a single area of the uterine wall, especially in
the region of the tubal ostia.

CO, is not advised for distension at operative hysteroscopy
as any bleeding will cause bubbling and compromise the opera-
tive view. Its use during diagnostic procedures may be associ-
ated with the rare event of CO, embolus. Air embolism can also
rarely occur in association with repeated introduction and
removal of the operative hysteroscope, especially in the pres-
ence of cervical trauma or air in the fluid giving set.

The most important peri-operative complications and their
management are summarised in Table 9.4.

Urinary tract infection can occur following any hystero-
scopic procedure, but will clearly be more likely if urethral
catheterisation has been necessary. Pelvic inflammatory disease
is an important complication, which may be avoided by the
appropriate use of prophylactic antibiotics at operative hyster-
oscopy. Where possible, it is good practice to screen for genital

tract infections including Chlamydia trachomatis prior to
surgery. Patients can be reassured that it is common to experi-
ence vaginal discharge, which is usually self-limiting, following
ablative procedures or TCREF.

Intra-uterine adhesions can form after any operative hyster-
oscopy or curettage. In the case of adhesiolysis, resection of a
septum or extensive resection of a fibroid, there is an increased
risk of adhesion formation. Insertion of an intra-uterine device
and administration of oestrogen and progestogen therapy may
help prevent this. Endometrial ablation carries some specific
longer-term risks. These are detailed in Table 9.5.

TERMINATION OF PREGNANCY

Legal Requirement

In the United Kingdom, termination of pregnancy is governed
by the Abortion Act (1967) and its amendments. The indications
for termination of pregnancy and the details of the criteria that
must be satistied are beyond the realms of this book. In essence,
British law currently requires that two registered medical
practitioners have certified in good faith before the operation
that the procedure is indicated on at least one of five counts
specified in the Act. The exception to this is when a practitioner
is forced to act on his/her own for the purpose of saving life.
The place where terminations are carried out is also subject to
regulation, and there is a statutory obligation to notify the Chief
Medical Officer of the Department of Health within seven days
of carrying out the procedure.

Vacuum aspiration has replaced dilatation and curettage as
the surgical method of choice since the early 1970s, and is
extremely safe and effective. It is particularly indicated in the
evacuation of a molar pregnancy where medical management is
contraindicated. A significant proportion of women with molar
pregnancy will require subsequent drug treatment (typically
methotrexate or combination chemotherapy) due to persist-
ently raised serum hCG. In principle, this is preferred to repeat
evacuation as further surgery does not improve outcome.

Prior to 7 weeks gestation, there is a higher risk of failure due
to the small size of the fetus. Surgical evacuation becomes
increasingly hazardous after 12-13 weeks, and considerable
skill is required to carry out safe fetal destruction and evacua-
tion up to the 20th week. Medical options for the termination
of pregnancy exist and, where permitted, they should be
considered on an individual basis according to medical status
and the duration of gestation. In the United Kingdom, the guid-
ance over method selection may be summarised as follows:

Early First Trimester (5-9 Weeks)

Medical termination is a permitted and highly effective
procedure at this stage of pregnancy. A single oral dose of 400
mg mifepristone, a progesterone receptor antagonist, is given
followed 24-48 hours later by a 1-mg vaginal pessary of
gemeprost. More recently, oral or vaginal misoprostol has also
been introduced as a simpler and cheaper alternative. In over
95% of cases, complete abortion will follow in 4-8 hours with
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Table 9.4: Major operative complications at hysteroscopic surgery'%18

Uterine perforation Sudden change in fluid balance
 Uterine injury alone Loss of distension
» Bowel injury Visualisation of bowel
 Vascular injury Vaginal bleeding
e Urinary tract injury Hypovolaemic shock

9 Vaginal/uterine bleeding Bleeding during resection

Immediate postoperative bleeding
(in the operating theatre)

Postoperative bleeding (outside the
operating theatre)

Fluid overload (pulmonary/cerebral ~ 1-1.5 litres discrepancy between
oedema) input and output
Dyspnoea, hypoxia, chest pain
Hyponatraemia
Bradycardia and hypertension
Then hypotension, nausea,
vomiting, headache, visual
symptoms, confusion, agitation,
lethargy. Eventually, seizures, coma,
cardiovascular collapse, death

CO,/air embolism Sudden decrease in end-tidal CO,
pressure
Late signs
* Hypotension
¢ Tachycardia
e Increased central venous pressure

Table 9.5: Late complications and longer term risks of endometrial

ablation

* Pelvic inflammatory disease * Occult endometrial

¢ Intra-uterine synechiae carcinoma

* Haematometra with cervical * Post-ablation pregnancy (risk
stenosis (cryptomenorrhoea) placenta accreta/percreta,

* Post-ablation tubal sterilisation abruption, post-partum
syndrome (development of haemorrhage)
haematosalpinx) * Need for additional therapies

* Self-limiting vaginal discharge (including repeat ablation or

hysterectomy)

Endometrial ablation carries some specific longer-term risks. These are
detailed in Table 9.5.

either drug.!® Adequate follow-up arrangements are essential to
confirm success of the treatment and identify complications. In
addition, contraception and sexual health should be addressed.
Surgical evacuation is equally appropriate from 7 to 9 weeks.

Blunt perforation with no evidence of bleeding - potentially manage
conservatively (stop procedure, observation and antibiotics)
Electrosurgical perforation (risk visceral burn injury or vascular
trauma) - immediate laparotomy, although laparoscopy may be
appropriate in some cases depending on patients condition and
individual surgeon’s experience

Presumed vascular injury requires prompt midline laparotomy

Exclude perforation
Coagulate bleeding myometrial vessels using electrosurgery

Re-scope to exclude perforation, coagulate vessels and remove
residual resection chippings

Uterine massage

Tranexamic acid 1 g IV

Intra-uterine balloon (e.g. a 30 ml balloon Foley catheter filled with up
to 50 ml of fluid) for 24 hours with antibiotic cover

Embolisation

Hysterectomy

Tranexamic acid
Intra-uterine balloon
Embolisation
Hysterectomy

Exercise caution at 1 litre positive fluid balance

Stop surgery at 1.5 litre positive fluid balance, send serum sodium
levels and treat immediately (before lab results) with IV diuretics
(furosemide 20-40 mg) and fluid restriction

If severe hyponatraemia/neurological symptoms, consider hypertonic
saline perfusion (beware rapid correction causing central pontine
myelinosis)

Stop flow of distension medium
Ventilate with 100% O,
Central venous access to reach right atrium and aspirate gas bubble

Late First Trimester (9-14 Weeks)

Vacuum aspiration is the method of choice, using cervical
pre-treatment in selected cases including women under 18,
nulliparous women or those who have had previous surgical
treatment of the cervix, and for pregnancies beyond 11-12
weeks” gestation. Pre-procedure cervical preparation may be
achieved with oral or vaginal prostaglandins. Post procedure
use of oxytocics is controversial due to the relative lack of
relevant receptors at this gestation. It is particularly important
to avoid the use of such drugs in cases of suspected molar
pregnancy as this may increase the risk of dissemination of
trophoblast to the lungs.

Mid-Trimester Termination

Although surgical evacuation is technically feasible after 18 or
20 weeks, many gynaecologists do not have the training and
expertise necessary to carry out this procedure. The cervix
must be dilated up to a diameter of 20 mm, and large crushing
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forceps must be used for fetal destruction before extraction
under ultrasound control. There are increased risks of uterine
perforation and damage to viscera or blood vessels with a
surgical approach at these gestations. Unsurprisingly many
would prefer medical termination with the use of oral
mifepristone and 24-48 hours later a combination of oral and
vaginal misoprostol. Depending on gestation, pre-procedure
fetocide with intracardiac KCl may be indicated for medical
termination of pregnancy.

Surgical Technique

Due to the risk of post surgical pelvic infection, all women
should ideally be screened for Chlamydia or given antibiotic
prophylaxis.

The patient is prepared in the usual way for a vaginal opera-
tion. Bimanual examination is then performed to establish the
size and orientation of the uterus prior to instrumentation. The
cervix is exposed with the Sims speculum and gently held with
an appropriate pair of forceps. Some gynaecologists will insert
a para-cervical block (see Chapter 7) at this stage, which may
facilitate cervical dilatation. Dilatation is achieved with a series
of graded metal dilators.

A plastic disposable curette and suction generator is typi-
cally used in the majority of procedures worldwide (see
Fig. 9.16). Following careful systematic suction curettage, a
blunt curette is introduced to explore the cavity. An empty
uterus will reveal a typically “gritty” sensation.

Evacuation of a more advanced mid-trimester pregnancy
will be made safer if carried out under transabdominal ultra-
sound control. It is particularly helpful for removal of the fetal
head.

In later pregnancy, the evacuated products should be assessed
so that missing fetal parts can be identified. This will clearly be
more important where there is no facility for ultrasound assess-
ment of the cavity during the procedure.

Aftercare

Whatever the method used for termination of pregnancy, the
surgeon has certain specific responsibilities. The statutory
obligation to notify the case in the United Kingdom has been
mentioned. This applies even when hysterectomy has been
employed.

If the woman is rhesus negative, the administration of anti-D
Rh, immunoglobulin is required within 72 hours. This should
be remembered in other relevant situations such as ectopic
pregnancy or medical management of miscarriage.
Contraceptive advice should be discussed during pre-operative
counselling, and should be given before the patient leaves
hospital. It may be appropriate to insert an IUCD at the time of
operation in some first trimester cases.

If the termination is carried out on a short stay basis, it is
prudent to give the patient appropriate advice on return to
work, anticipated vaginal bleeding, contraception, resumption
of coitus and action to be taken in the event of pain, fever or
haemorrhage.

(b) -
Fig. 9.16:

(@) Suction generator. (b) Plastic disposable suction
curette.

SURGICAL MANAGEMENT OF MISCARRIAGE

Missed or incomplete miscarriage can be managed expectantly,
medically or surgically with exactly the same techniques
described above for termination of pregnancy. The MIST trial
studied the three alternative techniques and showed that the
incidence of infection was equally low (2-3%) in each group. In
comparison with the surgical group, however, the expectant
and medical groups had a higher rate of unplanned hospital
admissions and unplanned surgical curettage.?

Vacuum aspiration as described above is an effective treat-
ment, and can be combined with pre-operative cervical prepa-
ration if required. If the fetal size is greater than 12-13 weeks
gestation, medical management is usually employed using
mifepristone and misoprostol in similar doses to those used for
termination. Medical management can also be employed for
missed miscarriages prior to 9 weeks gestation as an outpatient
treatment. It is important to consider the sensitive disposal of
products of conception after both termination and miscarriage.
It is prudent, in the case of miscarriage, to perform histological
examination to exclude trophoblastic disease where possible.
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This is obviously logistically difficult in the case of outpatient
expectant or medical management. Where tissue is obtained,
written consent must be obtained from the patient, both for
histological or cytological examination as well as the means of
disposal, which should be in keeping with her religious and
cultural beliefs.

CHRONIC INVERSION OF THE UTERUS

This condition is rare, and most gynaecologists are unlikely to
come across a case in their practice at all. The incidence is
higher in countries where maternity services are less well
developed. Acute postpartum inversion is usually associated
with either vaso-vagal or haemodynamic shock. In either
situation, appropriate and prompt fluid resuscitation or
transfusion is critical. Immediate uterine correction is ideal and
obtained either by simple manual replacement or by the
hydrostatic method. Detailed treatment of this acute obstetric
complication is beyond the remit of this text.

Chronic inversion can be defined as an acute inversion that
has been present for at least four weeks and which has resisted
the standard methods for reposition. The patient is usually
profoundly anaemic with a haemoglobin of 4-5 g/d1.?!

Treatment

Three types of inversion have been described. Incomplete
postpartum inversion, which has not responded to first-line
options, will require abdominal surgery (Haultain’s method).
Chronic complete postpartum inversion is approached as a
vaginal procedure. In some cases inversion is associated with a
lesion (e.g. a pedunculated intracavity fibroid or rarely a
malignant condition of the uterus), which can be treated either
vaginally or by radical surgery depending on the pathology.

Classic Description of Haultain’s Method

The abdomen is opened via a Pfannenstiel incision with the
patient in the Trendelenburg position. The ring of tissue into
which the Fallopian tubes and the ovarian ligaments pass is
defined and drawn up with Littlewood’s forceps. The posterior
rim of this ring is then incised with a scalpel in the midline. It
is necessary to retract the rectum in order to open the vagina.
The surgeon now passes a finger into the vagina through the
opening made in the posterior vaginal wall and attempts to
push back the inverted fundus. This will fail unless the
opening made into the vagina is sufficiently big and unless the
incision made into the ring of tissue is sufficiently long and
deep. If the incision is made through the whole wall of the
uterus and cervix then replacement should be achievable.
Help may be obtained from an assistant’s finger passed
through the vaginal orifice to push up the inverted fundus,
and additional help is obtained by applying traction superiorly
at the fundus with Littlewood’s forceps. After reposition, the
wounds in the uterus, cervix and posterior vaginal wall are
repaired with interrupted sutures. Alternatively hysterectomy
can be considered.?

Vaginal Technique

The method described by Kustner is relatively simple. The
inverted fundus is grasped with a vulsellum and drawn forwards
and upwards. A transverse incision is made in the posterior
vaginal wall near the junction of the vagina and cervix. The
pouch of Douglas is then opened and the incision made as long
as possible to allow adequate access (Fig. 9.17). A finger can
now be passed through the incision and introduced along the
hollow of the inverted uterus. A full-length longitudinal incision
through all the layers of the uterus is then performed
(Fig. 9.18). The edges of the cut cervix are now drawn apart
with Vulsellum forceps. The inverted uterus can then be
reduced correcting the anatomy (Fig. 9.19). Subsequently, the
incised posterior wall of the uterus is repaired with interrupted
sutures, and lastly the wound in the posterior vaginal wall is
closed.

Spinelli’s operation is similar to this except that the uter-
ovesical pouch is opened by an anterior colpotomy and the
uterus is split along its anterior wall. Otherwise the technique is
similar to Kustner’s operation. The operation was performed by
Samarrae on a small series of six patients. Five of the six
patients subsequently conceived, one of them three times. Four
were delivered normally and one by Caesarean section.?

Fig. 9.17: Chronic uterine inversion: vaginal operation (Kustner’s
method). The inverted fundus is held upwards and forwards. The
posterior vaginal wall is incised transversely to open the pouch
of Douglas. The crucial part of the operation is to place this
incision correctly. Subsequently, by means of a midline incision
represented by the dotted line, the whole thickness of the cervix
and body of the uterus is cut through.
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Fig. 9.18: Chronic uterine inversion: vaginal operation (Kustner’s
method). The wall of the uterus has been incised and the edges
of the cervix are drawn apart. It is essential to achieve good
mobilisation, as the next step is to push the fundus of the uterus
downwards through the cervix.

Fig. 9.19: Chronic uterine inversion: vaginal operation (Kustner’s
method). The inversion has been corrected. Notice how the inci-
sion in the posterior vaginal wall must be significantly stretched.
The operation will be extremely difficult if the incision through
the posterior vaginal wall is not wide enough.

COMPLICATIONS OF SURGERY TO THE
UTERUS IN PREGNANCY

Perforation/Rupture of the Uterus

Uterine perforation can complicate any operative procedure
carried out on the uterine cavity. It can occur during
gynaecological surgery on a pregnant or non-pregnant uterus,
and involve varying degrees of damage to the uterine wall and
adjacent viscera.

The principles of management are to assess and control bleed-
ing from the uterine defect, and repair it if necessary. In the case
of perforation with a surgical instrument, there is additional
hazard of injury to other organs. If perforation is anticipated, the
potential need for hysterectomy may have been discussed with
the patient pre-operatively, but there will be a premium on
retaining reproductive capability if that is desired. In general,
uterine defects can be repaired with deep interrupted sutures in
one or two layers, either laparoscopically or at laparotomy. The
chief problem arises with extensive haemorrhage from the base
of the broad ligament, which will lead to a large haematoma.
With continuing bleeding, the broad ligament needs to be
opened and the haematoma evacuated. Actively bleeding vessels
can then be identified and secured. In such cases, it may be
extremely difficult to identify the ureter, although this is desirable
and ureteric stenting may need to be considered. Where localised
bleeding cannot be identified, it may be necessary to consider
ligation of the anterior branch of the internal iliac artery.
Alternatively where facilities exist and the patient is haemody-
namically stable, radiological embolisation can be performed.
Packing the space with topical haemostatic agents (e.g. Surgicel’,
an absorbable oxidised cellulose polymer) is an important
adjunct for low-volume generalised bleeding.

In some situations, formal packing of the broad ligament will
become necessary. Typically, the patient would then require
further surgery 24-48 hours later for removal of the pack.
Passing the end of the pack through the perforation in the
uterus and through the cervix and into the vagina has been
described in the past and can be considered. This pack can then
in principle be removed without need for a further procedure
although clearly re-bleeding will not be visible.

The pregnant uterus is a highly vascular organ and can toler-
ate uterine artery ligation, should that be necessary.

Perforation of the pregnant uterus, even if only with a sound,
should always be assessed by laparoscopy at least due to the
likelihood of significant bleeding. Where bleeding from a
perforation is not controlled by closing the defect, unilateral
uterine artery ligation with or without ligation of the ovarian
pedicle can be easily performed. The pregnant uterus has such
a good blood supply that this is well tolerated. If vacuum aspira-
tion has been used, laparotomy is required, unless the surgeon
has sufficient laparoscopic experience to assess for intra-
abdominal damage including a detailed assessment of the bowel
and omentum. Laparotomy should be mandatory if any extra-
uterine tissue is identified, including globules of fat from an
appendix epiploicus, the Fallopian tube or even bowel contents.
Even the ureter has been mistaken for umbilical cord!
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Iatrogenic bowel injury must be suspected in any patient
who develops symptoms of peritonitis or bowel perforation
following suction curettage of the uterus. Imaging can be
performed to exclude a pelvic abscess, which might be
managed laparoscopically or even by ultrasound-guided
percutaneous drainage. Following that, prompt exploratory
laparotomy is indicated to assess for potential bowel trauma at
an unrecognised uterine perforation. Large and small bowel
must be examined from jejunum to rectum, and the mesen-
tery must be examined for possible tears. Damaged bowel
must obviously be repaired. If there is any doubt as to the
viability of the damaged segment, resection and anastomosis
should be performed. A temporary stoma may be required in
this situation.

Infective Peritonitis and Sepsis

After dilatation of the cervix, this complication may rarely
develop, even when the operation has been apparently
uncomplicated. This occurs secondary to the introduction of
cervical or vaginal pathogens into the upper genital tract.
Symptoms and signs will not develop immediately. Once
recognised, the first-line treatment is broad-spectrum
intravenous antibiotics. If the patient’s clinical condition does
not improve or in fact deteriorates, laparoscopy or laparotomy
may be life-saving. Severe sepsis is associated with profound
circulatory collapse and often multi-organ failure and
disseminated intravascular coagulation. Management will
require a full multidisciplinary team.

In the past, clostridial infections were commonly seen after
criminal abortion. Progression of Clostridium perfringens
endomyometritis to uterine gas gangrene is now a rare but
grave complication in obstetric and gynaecological patients,
and should always be considered in cases of overwhelming
sepsis following gynaecological surgery.

Septic Miscarriage

Retained products may become infected and cause significant
sepsis. Depending on the patient’s condition, infection should
ideally be controlled with intravenous broad-spectrum antibi-
otics prior to surgical evacuation. Immediate surgery carries
additional risks of bacteraemia and acute decompensation.
Clearly if there is a poor response to antibiotics, it is inappropri-
ate to continue delaying surgery.

Haemorrhage

Intra-operative haemorrhage can rapidly lead to hypovolaemic
shock if not recognised and treated promptly. First-line
treatment is bimanual compression of the uterus. This will
arrest bleeding and allow the anaesthetist to fluid resuscitate the
patient and request blood products. Subsequently, it is essential
to ensure that the cavity is empty, and ultrasound where
available is particularly useful. Clearly in early pregnancy,
manual exploration of the cavity is not possible so careful
re-curettage is advised. If the cavity is empty and bleeding
continues, oxytocics and balloon-tamponade (typically a

urinary catheter with a 30 ml balloon) will usually be extremely
effective.

Persistent heavy bleeding where retained products or molar
pregnancy has been excluded suggests trauma, although in
addition the rare complication of cervical or caesarean section
scar ectopic pregnancy needs to be considered. Ultimately
laparotomy and hysterectomy may be necessary where other
measures have failed.

Retained Products of Conception

Patients with retained products of conception can present after
any gestation of pregnancy, and management has to be tailored
accordingly. Sometimes the placenta is intact, while at other
times placental tissue must be removed piecemeal. Occasionally,
the majority of the placenta has been expelled spontaneously by
the uterus and only small pieces of placental tissue remain
adherent. In these patients, a simple dilatation, suction
evacuation and curettage is warranted.

Placental tissue can be fixed firmly by fibrous tissue to the
wall of the uterus, and a sharp curette may be required to
remove it. Although in the past, gauze “curettage” and use of a
hot saline (44-49°C) douche has been described, in modern
practice these techniques would not normally be considered.

The location of the projecting placental tissue can usually be
palpated with a curette without much difficulty and removed.
Where placental tissue remains adherent despite curettage
hysteroscopic resection under direct vision can be used.

Where a moderately large piece of placental tissue remains
adherent, it may become organised and form a sessile projec-
tion, which is termed a ‘placental polyp. This situation is associ-
ated with an increased risk of major haemorrhage. Sharp curet-
tage is usually essential to rapidly evacuate the uterus, and
balloon tamponade or packing may be required.

Failure to Achieve Suction Termination of
Pregnancy

This unfortunate outcome can occur if a false passage has been
made and the uterine cavity not entered. Alternatively this may
rarely be encountered in multiple pregnancy or congenital
malformation of the uterus. Visual confirmation of products of
conception in the suction device is therefore advisable.

Failure to Recognise an Ectopic Pregnancy

This most commonly occurs when a patient presents in early
pregnancy with pain and bleeding and is found to have a
thickened endometrium on ultrasound. A mistaken diagnosis
of incomplete miscarriage may then be made. Following
suction curettage, histology will show only decidualised
endometrium but no chorionic villi. Undiagnosed ectopic
pregnancy can also present following attempted termination of
an early pregnancy. If there is any doubt, a diagnostic ultrasound
in conjunction with serial quantitative beta-hCG measurements
can help to confirm the diagnosis, before consideration of any
surgical or medical intervention.
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Long-Term Complications

Finally, longer-term iatrogenic complications include cervical
stenosis and cervical incompetence. Subfertility can be caused
by the development of intra-uterine adhesions (Asherman’s
syndrome), which can follow any surgery on the uterine cavity
(particularly in the presence of infection). Upper genital tract
infection, typically with Chlamydia, following uterine
instrumentation can lead to tubal infertility. As described
previously, uterine rupture can occur in late pregnancy or
labour as a result of a previous uterine perforation.

Hysterectomy

Hysterectomy is defined as the surgical removal of the uterus.
Reference to vaginal hysterectomy dates back to the time of
Hippocrates in the 5% Century BC.2* Abdominal hysterectomy
is a comparatively new operation, first successfully performed
by Ellis Burnham in Lowell, Massachusetts in 1853.2° It can be
adapted to involve removal of the ovaries, Fallopian tubes and
the cervix, and has a wide range of indications in the treatment
of benign and malignant gynaecological disease. The focus in
this chapter is on the management of benign conditions.

The role of minimally invasive techniques for hysterectomy
is expanding, with a variety of laparoscopic methods described.
Satisfaction rates following hysterectomy are high, but surgery
involves the risk of complications. Hysterectomy has been
implicated in the aetiology of urinary, bowel and sexual prob-
lems as well as premature loss of ovarian function.

INDICATIONS

The vast majority of hysterectomies for benign gynaecological
conditions are elective procedures. In the USA between 2000
and 2004, the most common indications for hysterectomy were
symptomatic uterine leiomyomas (40.7%), endometriosis
(17.7%) and prolapse (14.5%).2° The variety of benign
indications is outlined in Table 9.6.

Emergency hysterectomy may be indicated for the manage-
ment of catastrophic uterine haemorrhage, which is usually
puerperal (primary or secondary post-partum haemorrhage) or
occasionally associated with a penetrating vesicular mole or
vascular anomaly of the uterus, but there are less destructive
options. Control of the blood supply to the uterine artery may
be achieved either by arterial embolisation through retrograde

Table 9.6: Indications for hysterectomy?®

= Uterine leiomyoma

= Dysfunctional uterine bleeding

» Genital prolapse

» Endometriosis and adenomyosis
e Chronic pelvic pain

e Pelvic inflammatory disease (PID)
» Endometrial hyperplasia

» Genital tract malignancy

= Obstetric indications

femoral arterial catheterisation (see Chapter 4) or by ligation of
the anterior division of the internal iliac artery.?” Alternatives to
emergency hysterectomy are also possible during the manage-
ment of uterine rupture. Rupture occurs either as an obstetric
accident or as the result of perforation with an instrument. In
either of these situations, suturing of the defect may be feasible,
averting the need for hysterectomy.

As previously discussed in this chapter, there are ever-
increasing alternatives to hysterectomy. In the context of heavy
menstrual bleeding, the UK’ National Institute of Clinical
Excellence (NICE) has developed recommendations on hyster-
ectomy, taking into account evidence on complication rates,
quality of life data and health economics. NICE recommends
that hysterectomy should be reserved for cases where other
treatment options for menorrhagia have either failed or been
declined by the patient.?

As with any surgery, a detailed discussion of the implications
of surgery is mandatory in order to educate the patient and
ensure realistic expectations. This should include potential
complications and their sequelae, psychological effects, impact
on fertility, effect on bladder function, persistence of symptoms
(e.g. pelvic pain), need for further treatment, sexual function and
suitable alternative treatments. In all cases where hysterectomy is
contemplated, such discussion enables truly informed consent to
be obtained, and will undoubtedly improve patient satisfaction.

PRE-OPERATIVE CONSIDERATIONS

Route of Hysterectomy

Whilst increasing availability of medical treatments and ablative
techniques have diminished the need for hysterectomy,*” it
remains a definitive solution and will remain an integral part of
gynaecological surgery. Hysterectomy can be performed
vaginally, abdominally or laparoscopically. It is commonly
regarded that vaginal hysterectomy is the safest and most cost-
effective route. Abdominal hysterectomy is clearly the most
invasive option whilst debate continues as to what are
appropriate indications for laparoscopic hysterectomy. These
include situations where there is a need for the evaluation and
management of adnexal masses, ablation or excision of
symptomatic endometriosis, pelvic adhesiolysis and the
treatment of early upper genital tract cancers in conjunction
with lymph node sampling and staging. Laparoscopy enables
magnification of the surgical field, precise dissection techniques
and complete haemostasis compared to the alternative routes.
When deciding on the route of hysterectomy, important
factors to consider include presence of other pathological
conditions, uterine size, fibroids and their size and location,
mobility and descent of the uterus, poor vaginal access (such as
limited vaginal space or a narrow sub-pubic arch) and a history
of previous surgery. All of these factors can provide relative
indications for a laparoscopic or abdominal approach.
Nevertheless, vaginal hysterectomy can be performed on larger
uteri using simple debulking techniques such as bisection,
coring, morcellation or myomectomy.® Successful vaginal
hysterectomy has been shown to be possible in uteri weighing
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in excess of 1000 grams,’! and in cases of suspected endome-
triosis, lack of prolapse, previous surgery, adnexal pathology
and even malignancy.®? In the presence of an experienced vagi-
nal surgeon, the most important criteria are uterine mobility
and vaginal access. With the advent of laparoscopic hysterec-
tomy, an abdominal approach should only be necessary in a
minority of patients. Indications for the abdominal route would
include gross uterine enlargement, genital tract malignancy,
and gross extrauterine disease not amenable to the laparoscope.
In contrast, the VALUE study looked at 37,295 hysterectomies
performed in the UK in 1994/5, and found that 67% of hyster-
ectomies were performed abdominally, 30% vaginally and 3%
as laparoscopic-assisted vaginal hysterectomies.>® This suggests
that individual surgeons’ experience is influencing choice of
route of hysterectomy.

Evidence justifying the choice of surgical route for hysterec-
tomy is gradually accumulating (see Table 9.7). The VALUE
study and the eVALuate trial collected data in the UK up to
1995 and 2000 respectively. In both trials, major complications
were twice as high in the laparoscopic group when compared
with abdominal hysterectomy. The laparoscopic route, however,
was associated with less pain, shorter hospital stay, quicker
recovery and improved quality of life.3%3*

In a Cochrane review in 2009, vaginal hysterectomy, when
compared with the abdominal route, was associated with a
speedier return to normal activities, fewer febrile episodes and
infections and a shorter hospital stay. Comparing laparoscopic
with abdominal hysterectomy, patients endured less postopera-
tive pain and were quicker to return to normal activities. They
also had lower intra-operative blood loss, a shorter hospital stay
and fewer wound infections. There were, however, more
urinary tract injuries and operating time was longer, although
in the hands of experienced laparoscopic surgeons this may not
be true. There was no evidence of benefit of laparoscopic over
vaginal hysterectomy, and the operating time and chance of
substantial bleeding were increased.’®> More recent studies have
associated the laparoscopic route with more favourable quality
of life scores than the abdominal route, and indeed complica-
tion rates for the different routes of hysterectomy have recently
been demonstrated to be similar.®® In addition to being time
consuming, laparoscopic management of the uterine artery

Table 9.7: Comparative advantages of different routes of
hysterectomy?3>36

Vaginal vs. Vaginal vs. Laparoscopic vs. abdominal
abdominal laparoscopic

* Shorter * Shorter » Improved quality of life
hospital stay operating time scores postoperatively

* Faster return * Shorter hospital stay
to normal * Faster return to normal activity
activity * Smaller drop in

» Fewer febrile haemoglobin

episodes or * Lower intra-operative blood
unspecified loss
infections » Fewer wound infections

* Longer operating time
 Higher rate of lower urinary
tract injuries (bladder/ureter)

may be technically difficult, and carries the risk of haemorrhage
and ureteric injury. Some surgeons may prefer to convert to a
vaginal procedure as early as possible, for example once the
uterovesical fold has been opened. Indeed it has been suggested
that laparoscopic-assisted vaginal hysterectomy (LAVH), when
compared with the total laparoscopic route, is associated with a
shorter operating time and fewer postoperative infections.’”3

It has also been argued that there is a significant learning
curve with laparoscopic hysterectomy. The procedure is still in
its relative infancy, having first been described by Reich in
1989.% This could explain the higher operative complication
rates, including urinary tract injuries, seen in earlier studies,
which compared hysterectomy performed by surgeons with
comparatively greater experience in abdominal than laparo-
scopic hysterectomy.

Naturally, cost is an important factor. Operative costs at
laparoscopic hysterectomy have been shown to be higher than
at abdominal surgery.® This difference can be explained by
increased theatre time and equipment expenses, particularly if
disposables or stapling devices are used. Sculpher argued that
vaginal hysterectomy was the most cost-effective route, and that
the laparoscopic and abdominal routes were similar.*! Surgical
costs, however, can be offset against the reduced hospital stay
and complication profile. Taking this into account, Bijen
showed that the lower postoperative cost of laparoscopic hyster-
ectomy outweighs the higher intra-operative cost when
compared with abdominal hysterectomy in the case of early
stage endometrial cancer.*? It therefore seems justified to
consider the laparoscopic route as cost effective compared to
abdominal hysterectomy.

Whilst it may be feasible for the specialist endoscopic
surgeon to extend the indications for laparoscopic hysterec-
tomy, for the general gynaecologist with average endoscopic
skills, contraindications and personal readiness to convert to an
abdominal procedure are of great importance. Depending on
experience levels, relative contraindications could include
severe obesity, uterine size greater than the equivalent of a
12-14 week pregnancy, very extensive adhesions involving
bowel, particularly if there has been previous bowel surgery,
and the finding of unexpected adnexal pathology where the
diagnosis is uncertain.

In some cases, the choice of route of hysterectomy is clear
(e.g. abdominal approach for massive uterine fibroids). The
concensus view in the UK and the USA is that the vaginal route
should be the first line, in view of its well-documented advan-
tages and lower complication rates. The abdominal approach
should ideally be reserved for patients in whom vaginal hyster-
ectomy is not indicated or feasible. Laparoscopic hysterectomy
has a clear role as an alternative to open abdominal hysterec-
tomy in the hands of an appropriately trained gynaecologist.
Ultimately, however, many factors determine the route of
hysterectomy, not least personal preference and surgical ability
and experience. Whilst each method of hysterectomy will have
its pros and cons, its supporters and protagonists, the decision
on surgical route inevitably comes down to patient choice and
the surgeon’s specific confidence and abilities.
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Total or Subtotal Hysterectomy

The subtotal (or supracervical) procedure was the universal
approach to hysterectomy prior to 1940, with the associated
reduction in risk of ureteric injury, haemorrhage, and
postoperative sepsis.?> The introduction of antibiotics, however,
led to a fall in febrile morbidity and mortality, and the
establishment of total hysterectomy.>? Since then, a formidable
literature has developed over the controversy of total versus
subtotal hysterectomy.*?

Whilst residual stump cancer of the cervix may occur, it is
rare with an incidence of 0.3% and not usually a concern where
there are well-established cervical cytology screening
programmes in place.** Where screening is not available or
cytology has been abnormal in the past, it may be safer to
consider total hysterectomy. Clearly all women who have a
subtotal procedure should have follow-up with routine smear
tests.*®

In a difficult hysterectomy, the subtotal operation carries less
risk of urinary tract morbidity, and so is recommended for the
less experienced operator in the presence of abnormal anatomy.
The ureter, bladder and to a lesser extent the rectum are all
anatomically related to the cervix, and may be injured during
dissection. It has also been suggested that retention of the
cervix at hysterectomy may confer some benefits. The pelvic
plexus supplies innervation to the pelvic organs, and intra-
operative damage could theoretically lead to symptoms. This
has led to the belief that a subtotal approach may protect against
urinary and bowel dysfunction.*® The effect on sexual function
has been particularly controversial following the original publi-
cations by Kilkku in Finland, which suggested a detrimental
effect following removal of the cervix.¥’ Subsequent studies
have been less clear and a recent Cochrane review, which
included a number of randomised studies, concluded that there
is no evidence of difference in outcome for sexual, urinary (also
supported by objective urodynamic and urethral sphincter
pressure studies) or bowel function between subtotal and total
hysterectomy.*3>! Postoperative sexual satisfaction is however
related to pre-operative sexual function, relationship status and
expectations so this should be considered prior to surgery.*®°!

A proportion of women will continue to have cyclical bleed-
ing from a retained cervix due to residual endocervical
endometrium. Whilst this may be desirable for a minority of
patients, many women will find this unacceptable. Persistent
discharge, dyspareunia or pain from the cervical stump can also
occur secondary to chronic cervicitis, endometriosis and aden-
omyosis. As a result, a significant number of women will
present subsequent to subtotal hysterectomy for excision of the
cervical stump. Conversely after total hysterectomy, chronic
stitch line infection and granulations, some of which may be
related to a choice of suture material, can be painful.>? Incidence
of vault haematoma is reduced after subtotal hysterectomy, and
Fallopian tube or small bowel prolapse is impossible.

The incidence of vault prolapse has not been shown to
significantly differ between subtotal and total hysterectomy
groups, although there is a paucity of long-term follow-up
data.3

Table 9.8: Potential advantages and disadvantages of subtotal
hysterectomy over total hysterectomy

Inconclusive
evidence

Potential
disadvantages
of subtotal
hysterectomy

Potential advantages
of subtotal

hysterectomy

» Reduced risk of .
urinary tract injury
(bladder/ureter) .

Risk of cervical * Sexual enjoyment/
stump carcinoma libido
Need for ongoing ¢ Urinary symptoms

* Reduced risk cervical smears « Difficulties with
of operative * Risk of cyclical defaecation
haemorrhage menstrual spotting  * Subsequent risk of

* Reduced risk of .
vault haematoma

* Eliminates risk
of small bowel
prolapse or
granulation tissue
at vaginal vault

Risk of ongoing
pain/dyspareunia
from cervical
pathology

vault prolapse

In conclusion, pre-operative counselling about the potential
risks and benefits is crucial, and it is wise to listen to the
patient’s views prior to hysterectomy. Where subtotal is
preferred, one must ensure that the patient is committed to
continued cervical surveillance. The pros and cons of subtotal
and total hysterectomy are listed comparatively in Table 9.8.

Concurrent Salpingo-Oophorectomy

As with the cervix, the ovaries carry a malignant potential.
Unlike cervical cancer, there is no satisfactory screening strategy
for ovarian malignancy, and extra-ovarian spread is present in
75% of cases at the time of presentation, carrying a 5-year
survival rate of only 15%. It has been suggested that elective
oophorectomy at the time of hysterectomy could prevent 10%
of ovarian cancers,”>> although interestingly, hysterectomy
alone appears to reduce the risk of subsequent ovarian
malignancy.>>->7 This may be a result of opportunistic screening
at the time of surgery, with removal of abnormal or suspicious-
looking ovaries. Additionally, ovarian function might be
affected by surgical interruption to the uterine blood supply.
Indeed, hysterectomy with ovarian conservation has been
associated with premature ovarian failure.’® It is therefore
appropriate to discuss the potential role of hormone replacement
therapy pre-operatively.

As well as the risk of subsequent ovarian malignancy,
conserving ovarian tissue can be associated with ongoing
morbidity. Residual ovary syndrome is a cause of pelvic pain
and dyspareunia, and results in further surgery in 1-2% of cases
following hysterectomy.”® This figure is higher in women
having hysterectomy to treat endometriosis, with a relative risk
of re-operation of 8.1 compared with those who had oophorec-
tomy at their initial surgery.®’

Pre-menopausal elective oophorectomy (other than for geni-
tal malignant disease) may be indicated in high-risk groups
such as women with a strong family history of ovarian malig-
nancy, certain types of hormone-sensitive breast cancer or a
history of prolonged ovulation induction. The cumulative ovar-
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Table 9.9: Pros and cons of ovarian conservation at hysterectomy

Advantages of ovarian Disadvantages of ovarian
conservation conservation

Endocrine advantages No risk reduction for ovarian

 Cardiovascular malignancy

 Prevents early onset of bone Incomplete treatment of
thinning pathology or recurrence of

* Avoids accelerated vasomotor/  symptoms (e.g. endometriosis)
menopausal symptoms Residual ovary syndrome

* Maintains libido Risk of subsequent surgery

Psychological advantages

Avoidance of side-effects of HRT

ian cancer risk up to the age of 70 years is 40% for BRCAI carri-
ers and 18% for BRCA2 carriers. Risk-reducing salpingo-
oophorectomy is the most effective preventative measure for
ovarian or tubal cancer in high-risk women, although a 4.3%
risk of primary peritoneal cancer persists in BRCA1/2 carri-
ers.®162 Valid indications also include, in certain selected cases,
severe premenstrual tension or other hormone dependent
pathology. In cases of prolapse, oophorectomy can be achieved
quite easily by the vaginal route. In other cases of vaginal
hysterectomy, where access is restricted, laparoscopic assistance
may be used or endoscopic instrumentation through the open
vaginal vault.53-65

There are, however, strong arguments in favour of ovarian
conservation® (Table 9.9).

The standard historical practice of elective oophorectomy
at abdominal hysterectomy in women over the age of 45 is no
longer acceptable, not only in view of the proven benefits of
functioning ovarian tissue in the majority of women, but
also the availability of laparoscopic surgery means most
subsequent benign ovarian conditions can be treated with-
out major abdominal surgery. The patient’s wishes for ovar-
ian conservation must be carefully discussed in advance of
surgery and recorded; this is of the utmost importance both
for the wellbeing of the patient and the prevention of
medico-legal claims.

1. Endocrine
Following bilateral oophorectomy, oestrogen lack may cause
severe and serious health problems:

o Cardiovascular: Low oestrogen levels result in changes in
lipid and carbohydrate metabolism, and insulin sensitivity,
which may predispose to cardiovascular disease.

e Osteoporosis: After the menopause, there is an increase in
bone loss with as much as 5% of trabecular and 1.5% of
cortical bone being lost annually for up to 7 years.®” Age-
related bone loss persists with a long-term increase in the
risk of bone fracture.

e Vasomotor: The symptoms of the climacteric such as hot
flushes and night sweats are said to be more severe after a
surgical menopause.

e Libido: Reduction in circulating androgens may be responsi-
ble for a loss of libido.

2. Psychological
Many women quite rightly regard the ovary as the gland that
chiefly determines their femininity. Regardless of age and
menopausal status, some women may give consent to
hysterectomy only with the proviso that their ovaries can be
retained. In recent years, there have been lawsuits, and even
prosecution for criminal assault, against surgeons who have
removed the ovaries without the specific consent of the patient.
In view of the above, certain guiding principles should be
followed:

e Before the menopause up to the age of 50, healthy ovaries
should normally be conserved.

o Conversely, it is reasonable to offer the option of prophylac-
tic bilateral oophorectomy to women over 40 undergoing
hysterectomy, especially if any risk factors for ovarian cancer
have been identified.>

o If a patient undergoing hysterectomy specifically requests ovar-
ian conservation, irrespective of age, the surgeon must obtain
explicit consent to deviate from this plan, should unforeseen
complications arise or unexpected pathology be found.

Pre-operative GnRH Analogues

There is an established role for pre-treatment of a fibroid uterus
with GnRH analogues prior to hysterectomy. The evidence for
pre-treatment in the case of dysfunctional uterine bleeding or
endometriosis is less clear. GnRH therapy leads to a 40-60%
reduction in uterine volume. Maximal effect occurs within 12
weeks of treatment.*® Pre-operative treatment can be employed
to allow borderline cases to be treated by the vaginal or laparo-
scopic rather than the abdominal route. In the case of a massive
fibroid uterus extending above the umbilicus, it may also allow
for sufficient shrinkage to achieve hysterectomy through a
Pfannenstiel rather than a midline abdominal incision. Such
pre-treatment can therefore promote a shorter hospital stay.

An additional benefit of GnRH analogue use is that transient
amenorrhoea or reduction in menstrual blood loss will allow
for easier correction of pre-existing anaemia.’® The need for
peri-operative transfusion can thus be reduced.

Prophylactic Antibiotics

The advent of antibiotic use in the management of postoperative
sepsis after hysterectomy significantly reduced morbidity and
mortality rates. Antibiotic prophylaxis is believed to reduce
postoperative infections by reducing the number of contaminant
organisms and rendering tissue fluid less suitable as a culture
medium. A variety of regimens have been shown to be
beneficial in reducing pelvic infection and febrile morbidity at
vaginal hysterectomy. This has not been demonstrated as
clearly for abdominal hysterectomy.®® Nevertheless, in the UK,
itis common practice to administer a single dose of prophylactic
antibiotics at the onset of hysterectomy by any route. This is
also the case in the USA, where the American College of
Obstetricians and Gynecologists recommend a single dose of
penicillin or a cephalosporin as antibiotic prophylaxis prior to
both abdominal and vaginal hysterectomy.”®
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SURGICAL TECHNIQUES FOR ABDOMINAL
HYSTERECTOMY

The operation is described for cases when the uterus is not
greatly enlarged and when there are no adhesions to surrounding
structures. For the purposes of this text we describe conventional
dissection and ligation of pedicles using absorbable suture
material (e.g. polyglycolic acid). There are now a variety of
electrosurgical instruments and staple devices that have been
developed for open surgery, which are capable of sealing large
vessels effectively. These can be used as alternative methods for
effective control of major pedicles. Cutting diathermy is also
often used for dissection to further reduce blood loss.

Good exposure is vital, and can be facilitated by self-retain-
ing retractors. A longer incision may be required if the patient
is obese. The Trendelenburg position is helpful, though not
always essential, and the anaesthetist must ensure adequate
muscle relaxation to prevent increased intra-abdominal pres-
sure that will force the intestines into the operative field.

1. The Ovarian and Round Ligament Pedicles: The abdomen
is opened in the usual way with the patient lying in the
Trendelenburg position. Self-retaining retractors are introduced
and the intestines packed off if they protrude into the operation
area. The uterus is drawn out of the abdominal wound and over
to the left side of the patient so that the right tube and ovary
come into view (Fig. 9.20).

Particular attention must be paid to obtaining complete
haemostasis in the region of ovaries. A pair of long straight
forceps (e.g. Spencer Wells) is placed over the right ovarian liga-
ment and the right Fallopian tube, and a second is placed on the
right round ligament. Spencer Wells forceps are also applied on
the uterine side of both of these clamps and the intervening
tissues cut through with scissors (Fig. 9.21). If the clamps have
been correctly placed, there will be no bleeding from the cut
tissues, but occasionally a tortuous terminal branch of the uter-
ine artery may escape the medial clamp and have to be caught
up by an extra pair of artery forceps. The clamp placed over the
ovarian ligament and the Fallopian tube should be placed as
near to the uterus as possible because when the tissues enclosed
by the clamp are tied, the ligature material may cut through the
tissue of the ovarian ligament and lead to troublesome bleeding.
Furthermore, secondary haemorrhage after the operation is
frequently due to vessels that retract away from the ligatures
placed around the tissues enclosed by this clamp. For this
reason, a second suture is recommended to ligate this impor-
tant pedicle.

In some cases, it is only necessary to use a single clamp to
include the round ligament, the Fallopian tube, the ovarian liga-
ment and the tissues that lie between these structures, but it is
better on anatomical grounds to clamp the round ligament
separately from the Fallopian tube and ovarian ligament.

Sometimes, despite appropriate traction, the uterus does not
pull up very easily, particularly when there is pelvic endometriosis
or old fibrosis of the parametrium. In such cases, little can be done
to mobilise the uterus until the endometriotic disease has been
excised or parametrial tissues have been divided.

2. Dividing the Anterior Leaf of the Broad Ligament: The
uterus is firmly pulled to the left side of the patient by the
assistant, and the above procedure repeated. Then, with dissecting
forceps and scissors, starting from the cut round ligament, the
surgeon divides the peritoneum, which forms the anterior leaf of
the broad ligament, downwards and inwards towards the
uterovesical pouch. If the round ligament is now drawn laterally
by an assistant, a thin sheet of endopelvic fascia will be seen
passing downwards from the round ligament towards the lateral
border of the uterus (Fig. 9.22). This sheet of fascia, though thin,
is always present, and it reaches the uterus anterior to the uterine
vessels as they pass along its side. It is the practice of the authors
always to cut through this fascial layer downwards and forwards

Fig. 9.20: Abdominal hysterectomy: The abdomen has been
opened and retractors have been inserted. A gauze pack holds
back the intestines. The fundus of the uterus is being held with
forceps and pulled upwards. Alternatively, the uterus can be
manipulated by Spencer Wells forceps placed at each cornu. In
front, the upper limit of the bladder can be identified, while on
the anterior surface of the uterus is a V-shaped fossa. Above this
the peritoneum is fixed firmly to the uterus. The uterus contains
multiple fibroids.
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until it reaches the cervical fascia. In this way the uterine vessels
are cleanly exposed, or skeletonised, and in a sub-total
hysterectomy they can be clamped with a curved clamp low
down near the junction of the body with the cervix.

In a total hysterectomy, the clamping and division of the
uterine pedicle should be postponed until the bladder has been
freed from the cervix and dislocated downwards, as described
in the next steps of the operation.

3. Reflecting the Bladder Inferiorly: To achieve bladder
reflection, the peritoneum of the uterovesical pouch must first
be divided. Certain anatomical features may be emphasised at
this stage. If the correct surgical plane is not found, injury to the
bladder can occur. This surgical plane can be less apparent if
there has been previous dissection of the uterovesical space (e.g.
at lower segment Caesarean section).

In the normal uterus, the peritoneum is reflected onto the
anterior surface of the uterus from the bladder approximately at

Fig. 9.21: Abdominal hysterectomy: The uterus is drawn over to
one side and rotated so that its anterior surface is slightly turned
towards the left side. Clamps are placed over the ovarian ligament
and the Fallopian tube and the tissues between the clamps divided.
A similar procedure is carried out with the round ligament. If the
uterus is small, instead of four clamps, only two clamps need be
used to enclose the ovarian ligament, the Fallopian tube and the
round ligament.

the level of the internal os. If the anterior peritoneal surface of
the uterus is examined, a small fossa can always be identified
just above the level of the internal os, and quite frequently a
small ridge can be identified on each side of the uterus, which
passes from the lower edge of this fossa in the midline upwards
and laterally. The peritoneum is adherent to the uterus over this
fossa, but immediately below it can easily be separated from the
underlying structures. If the bladder is empty and the uterus
pulled upwards in the midline, at least 1-2 cm of loose free
peritoneum will be found between the lower edge of the fossa
and the point where the peritoneum becomes adherent to the
muscle wall of the bladder. It follows that the peritoneum of the
uterovesical pouch must be divided transversely below the fossa
and well away from the attachment of the peritoneum to the top
of the bladder.

Fig. 9.22: Abdominal hysterectomy: If not already done, the
pedicles are now sutured. If necessary the ligatures can be left
long and used as retractors to open up the broad ligament. The
dotted line shows the position of the incision made through the
peritoneum of the uterovesical pouch. It lies below the V-shaped
fossa, well above the limit of the bladder. It will also be noticed
that there is a connective tissue mesentery passing from the round
ligament downwards and inwards to reach the uterus, anterior to
the uterine vessels. This mesentery becomes adherent to the front of
the uterus and below becomes continuous with the bladder pillar.
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For the peritoneum to be incised safely, the bladder itself
should be picked up with non-toothed forceps. This puts the
loose peritoneum of the uterovesical pouch on the stretch so
that it can easily be divided with scissors; it also facilitates the
division of the vesico-uterine “ligament” (Fig. 9.23). The cervix
is covered with its own layer of endopelvic fascia. On each side
of the midline the upward prolongation of the bladder pillar
passes upwards to be attached not only to the cervix but to fuse
with the endopelvic fascia. The method used by the authors is
to trace down the sheet of pelvic fascia, which passes from the
round ligament, to detach this from the cervix, and in doing so
the upward prolongation of the bladder pillar is separated from
the cervix. It has already been pointed out that the vesico-
uterine ligament is rarely well defined, but it must be divided
before the vesicocervical space can be identified.

The next step is to separate the bladder and with it the
ureters from the cervix and upper part of the vagina. The
endopelvic fascia that lies on each side of the midline, and
which can be regarded as an upward prolongation of the blad-

Fig. 9.23: Abdominal hysterectomy: The peritoneum over the
bladder is drawn upwards. The diagram illustrates the posi-
tion of the vesico-uterine ligament, which must be cut through
transversely to open up the vesicocervical space. On each side,
the pillar of the bladder can be seen attaching the bladder to
the lateral part of the uterus and becoming continuous with the
connective tissue mesentery of the round ligament.

der pillar, is divided with scissors near its attachment to the
uterus. This enables the bladder and ureter to be stripped away
from the front of the cervix. The space between the bladder and
vagina in the midline in the region of the vesicocervical space is
blood-less, but lateral to the upward prolongation of the blad-
der pillar lie the lateral vaginal plexuses of veins together with
the venous plexuses of the parametrium. The more the bladder
and ureter are mobilised laterally, the more these venous plex-
uses will be opened up, yet unless the ureter is kept well out of
the operation area it may be erroneously included by clamps
placed over the lateral vaginal plexus of veins.

4. Ligating the Uterine Artery Pedicle: At this stage, the
posterior leaf of the broad ligament should be divided to
skeletonise the uterine vessels (Figs. 9.24, 9.25). This also helps
to release the ureters laterally, away from the clamp that will be
applied to the uterine vessels. The uterine vessels can then be
clamped at the level of the internal os (Fig. 9.26). It is preferable
to ligate the tissues enclosed in the clamps at this stage of the
operation, to prevent excessive numbers of clamps hindering
access to the surgical area in the pelvis, and to ensure adequate
ligation of this vascular pedicle rather than risk accidental
displacement of the hysterectomy clamp with subsequent
bleeding.

Fig. 9.24: Abdominal hysterectomy: The structures illustrated in
the previous diagram have been cut through and the bladder has
been mobilised and displaced downwards from the cervix and
upper vagina. This manoeuvre carries the ureters downwards
with the bladder and somewhat safeguards them from the uterine
pedicle clamps. The uterine vessels are skeletonised and well
exposed. The next step is to cut through the peritoneum of the
posterior leaf of the broad ligament, as illustrated by the dotted line.
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Fig. 9.25: Abdominal hysterectomy. The diagram illustrates how
the uterine vessels can be still further exposed if a finger is placed
behind the peritoneum of the broad ligament to push the uterine
vessel anteriorly.

5. Concurrent Salpingo-Oophorectomy: Dividing the
Infundibulopelvic Ligaments: Alternatively, as shown in
Fig. 9.27, the ovaries and Fallopian tubes can be removed with
the uterus. This involves opening and ligating the round ligaments
as described above. Then, a window can be made in the avascular
peritoneum of the posterior leaf of the broad ligament, between
the infundibulo-pelvic ligament and the divided round ligament.
This has the function of pedicalising the infundibulo-pelvic
ligament, and allows easier identification of the ureter. The
vascular ligament can then be clamped with a hysterectomy
clamp, ligated and divided. In the case of large pedicles (e.g. with
large dilated veins) the suture should be transfixed to prevent
slippage, and then tied a second time proximally with a further
length of suture material. It is important to be aware of the
proximity to the ureter when dividing and ligating the ovarian
blood supply. The subsequent steps are as for conventional
hysterectomy described above and below.

6. Dividing the Parametrial Tissues: The next part of the
operation consists of dividing the parametrium and the
vascular cervical branches below the level at which the uterine
artery reaches the lateral border of the uterus. The fundus of
the uterus is drawn over to one side by the assistant and a long
straight clamp or curved hysterectomy clamp is placed medial
to and below the level of the pedicle containing the uterine

Fig. 9.26: Abdominal hysterectomy: A curved hysterectomy clamp
is now placed over the uterine vessels and the tissues cut through
above the clamp. A Spencer Wells forceps can be placed along
the uterine portion of the pedicle to prevent ‘back-bleeding’.

vessels. The clamp is placed immediately lateral to the wall of
the cervix, and medial to the ligated uterine artery pedicle.
The tip of the clamp must be placed within direct vision, and
with great care to avoid the bladder and ureter, which should
be retracted away when necessary (Fig. 9.28). The serrations
of the clamp must be longitudinal to prevent the tissues
enclosed within slipping away from the clamp after the tissues
which intervene between the cervix and the clamp have been
divided. Sometimes the parametrial tissues slip out of the
clamp and bleed, and additional clamps must be used to pick
up the bleeding points. Accidental clamping of the ureter is
possible at this stage, and clamps should be placed as close as
possible to the lateral border of the cervix, well away from the
position of the ureter and bladder. Some surgeons use a single
straight clamp to include both uterine vessels and parametrium.

In this technique, the surgeon works not between the cervi-
cal fascia and the cervix but between the cervical fascia and the
vesical fascia. For an intrafascial hysterectomy, the cervical
fascia is incised transversely with a knife close to the level at
which the uterine arteries have been divided, and the dissection
proceeds closer to the vagina.

It is sensible at this stage to identify the ureter in the ureteric
canal of the parametrium by palpation between the finger and
thumb of the right hand. With experience, there is no other struc-
ture that feels like the ureter and it can be rolled between finger and
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Fig. 9.27: Abdominal hysterectomy and bilateral salpingo-oopho-
rectomy: This illustrates the early steps of an abdominal hyster-
ectomy in which both adnexae are to be removed. The round
ligaments have been ligated and cut, as have the infundibulopelivc
ligaments. The uterus is being drawn upwards and the bladder
pushed downwards. The vesicocervical ligament and the bladder
pillars are shown, and the left uterine vessels can be seen crossing
the left ureter. The posterior half of the broad ligament has not yet
been divided down to the level of the uterine vessels. The round
ligament mesentery has been divided on the left side to expose
the uterine vessels; on the right it is intact.

Fig. 9.28: Abdominal hysterectomy: The uterine arteries have been
ligated. The diagram shows how clamps are placed over the parame-
trium. To apply the clamps, the uterus is drawn over to the opposite
side and the assistant carefully retracts the bladder away. Note that
the clamps are positioned medial to the ligated uterine artery pedicles.

thumb as a firm, thick, incompressible cord. As it escapes from the
grip of the finger and thumb, it gives a palpable ‘snap’ or ‘twang’
Ureteric injury is discussed in detail in Chapter 21. It is imperative
that no pedicle should ever be clamped until the ureter has been
precisely defined by inspection or palpation.

7. The Uterosacral Ligaments and the Vaginal Angles: The
uterus is then drawn upwards and forwards by an assistant, and
the uterosacral ligament of the opposite side exposed. A curved
hysterectomy clamp is then placed on the vaginal angle,
including the uterosacral ligament, and the tissues which lie
between the uterus and the clamp cut through with scissors or
a blade (Fig. 9.29). When both angles and uterosacral ligaments
have been clamped and divided, upward traction of the uterus
allows much greater elevation and better definition of the
remaining structures that still require division before the uterus
can be removed. The vaginal incision can then be continued
either anteriorly or posteriorly (Fig. 9.30).

It has been emphasised already that the operation is hazard-
ous unless the bladder and the distal ureters are accurately
defined and mobilised. If necessary, the bladder can be retracted
away from the vagina with a retractor (e.g. a Morris or Diva
retractor). No attempt should ever be made to open the vagina
until the bladder has been identified, mobilised and separated
from the vagina. One of the main difficulties is to mobilise the
termination of the ureter without opening up the venous plex-
uses that lie in the region of the lateral wall of the vagina. Only
surgeons with a detailed knowledge of the endopelvic fascia will
find the correct layer of separation and avoid damaging these
vaginal vessels. If clamps are placed blindly on bleeding points,

Fig. 9.29: Abdominal hysterectomy: The next step is to clamp
and cut through the vaginal angle. This is an important step in
the operation. The uterus must be drawn upwards and to the
opposite side to expose the attachment of the cardinal ligament.

e

153



Section B | Benign Conditions: The Cervix, Vagina and Vulva, Uterus, Ovaries and Fallopian Tubes

Fig. 9.30: Abdominal hysterectomy: The cervix is taken with Vul-
sellum forceps and drawn out of the vagina. The diagram shows
the ligated right uterine artery together with the right parametrium
ligature and an extra clamp lies in position attached to the utero-
sacral ligament. The vagina has been opened posterolaterally.

there is a high risk of damage to the ureter. The method of
opening the vagina by cutting through the uterosacral liga-
ments (see below) may help to avoid ureteric injury.

A posterior vaginal incision has the advantage of being well
away from the bladder and ureters, and there is no possibility of
either of these structures being injured. Long straight forceps
are attached to the cut edge of the vagina on each side. The
vagina can then be drawn up and, if necessary, the bladder can
be mobilised still further by snipping through the connecting
tissues between the vagina and bladder with scissors. It is not
always necessary to attach a Vulsellum forceps to the cervix, but
in difficult cases, when the patient is obese or when the uterus
cannot be drawn up satisfactorily, this technique is useful. The
vagina is then gradually incised with scissors or a blade around
the cervix. In benign surgery, the surgeon should keep as close
as possible to the normal attachment between the vagina and
the cervix. Not only does this reduce the incidence of damage
to the bladder, but also prevents the vagina from being unnec-
essarily shortened. In endometriosis, the anterior wall of the
sigmoid colon is often adherent to the peritoneum on the poste-
rior surface of the vagina, and the sigmoid must be mobilised
before the uterosacral ligament is divided. As a general rule, it
is much simpler to separate the sigmoid colon from the poste-
rior surface of the cervix than it is to separate the bladder and
ureter from the anterior surface of the cervix and vagina.

It should be remembered that during a total hysterectomy,
the tissues are drawn upwards and put on the stretch. Veins, and
even arteries, can subsequently bleed to produce a reactionary

Fig. 9.31: Abdominal hysterectomy: The vagina has been cut
through, and the ligated pedicles of the uterine vessels, the para-
metrium and the uterosacral ligament are shown on each side.
Some unligated vessels of the vaginal angle are deliberately shown.

haemorrhage when the tension is released (Fig. 9.31). Particular
attention should be paid to the types of forceps used in the
operation, as tissues tend to retract away from transversely
grooved artery forceps. For this reason, a longitudinally grooved
clamp is recommended. Most cases of reactionary haemorrhage
after total hysterectomy result from either incomplete ligation
of the vessels in the cut edges of the vagina or from parametrial
tissues slipping away from ligatures. Most gynaecological
surgeons will recall cases when the operation area was seem-
ingly dry when the abdomen was closed yet developed reac-
tionary haemorrhage within a few hours of the completion of
surgery. Such complications are largely preventable if correct
technique is employed.

8. Closing the Vaginal Vault: The next part of the operation is
to ligate the tissues enclosed by the clamps. High polymer
absorbable suture is used, and the tip of the pedicle can be
transfixed with a needle held in a needle holder. If the
uterosacral ligaments are thick or prominent, three clamps can
be used for the parametrial tissues. One is placed over the
parametrial tissues lateral to the cervix below the level of the
uterine artery, one is placed onto the uterosacral ligament,
while a third clamp encloses the cardinal ligament attachment
(Fig. 9.29). If, however, the uterus can be drawn up without
difficulty it might be possible to clamp all of these structures
together.
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The vagina should normally be closed. Spurting arteries are
nearly always found in the cut edges of the vagina. As a general
rule, these are picked up with the long straight forceps used to
draw up the cut edges of the vagina. There are several alterna-
tive methods for closure of the vaginal vault. These include
mattress or interrupted sutures, or a continuous suture with or
without locking. An interrupted suture can be used at each end
to enclose any part of the lateral vaginal plexus that was not
included in the vaginal angle (Figs. 9.31, 9.32, 9.33).

9. Alternative Non-Closure of the Vaginal Vault: Some
surgeons do not close the vagina completely in an attempt to
allow any blood accumulating in the pelvis after the operation
to drain out of the abdominal cavity into the vagina, and hence
reduce the possibility of haematoma formation.

If the vagina is left open, the cut edge must be encircled by a
continuous interlocking suture, similar to a blanket stitch

Fig. 9.32: Abdominal hysterectomy: The diagram illustrates the
open technique of ligating the paravaginal plexus of vessels. This
step in the operation is essential if the vaginal angle (cardinal
ligament) clamp has not reached the vaginal lumen.

Fig. 9.33: Abdominal hysterectomy: The upper end of the vagina is
closed with mattress or interrupted sutures to obtain the maximum
degree of haemostasis. The vagina is closed completely only if
absolute homeostasis has been obtained from the raw area in
the pelvis.

Fig. 9.34: Abdominal hysterectomy: Alternative management of
the vaginal vault. Once the vaginal angles have been secured,
the free cut edge of the vagina can be oversewn without closure
to allow drainage from the retroperitoneal dead space. If this
method is adopted, it is essential that adequate peritoneal closure
is achieved to eliminate the risk of intestinal prolapse.

(Fig. 9.34). Haemostasis of the cut edge is as important when
leaving the vagina open as it is when completely closing it. As a
further alternative to the illustrated methods, some surgeons
close the vaginal vault using a similar method to a Lembert
suture, picking up the muscle only and avoiding the vaginal
skin so that, when tied, no suture actually appears in the vagina.

10. Reperitonisation of the Pelvis: It is no longer considered
necessary to surgically reperitonise the pelvis. Mesothelial
healing occurs very rapidly, and adhesion formation may be
more extensive where there is an inflammatory reaction to
suture material. Two considerations apply however and the
description of peritonisation is included for circumstances
where it may be felt appropriate:

If the vaginal vault has been left open, the supravaginal space
must be covered to prevent prolapse of either small bowel or
Fallopian tube stump. Secondly there is an argument for peri-
tonising the larger pedicles, although this is arguably an out-
dated method involving fixation of the ovaries close to the
vaginal vault, with a subsequent risk of dyspareunia. The
method involves combining a “purse-string” suture with fixa-
tion of the round ligament to the angle of the vaginal vault. In
this technique, the vaginal angle ligature, still attached to a
needle, is passed through the uterosacral ligament, then through
the Fallopian tube lateral to the ligature, then through the
round ligament, lateral to its ligature and afterwards through
the cut edge of the peritoneum of the uterovesical pouch. When
the ligature is tied, the adnexal tissues are fixed firmly to the
lateral angle of the vagina and much of the raw surface is
covered with peritoneum. The ovary itself is not immediately
adjacent to the vagina, although there is still a risk of producing
dyspareunia. The same procedure is used for the opposite side.
Subsequently, one or two interrupted sutures draw the perito-
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neum of the uterovesical pouch over the raw surface of the cut
edges of the vagina. The peritoneum is swabbed clear of blood
and closed in the usual way (Figs. 9.35, 9.36).

During the process of separating the uterus from its vascular
attachments, vessels (usually veins) may be torn. It is essential
that these torn vessels are controlled and individually ligated at
the time of injury. Uncontrolled bleeding can lead to the devel-
opment of a dangerous haematoma, which can spread into the
loose areolar tissue of the broad ligament. All the main pedicles
(e.g. ovarian and uterine) must be firmly secured by double
ligature to reduce the chance of any vessel escaping the ligated
pedicle and forming a subsequent haematoma. Before closing
the abdomen, the surgeon must meticulously check each pedi-
cle and each cut surface, to ensure that the operation area is
perfectly dry.

Special Surgical Conditions at Abdominal
Hysterectomy

Some variation in surgical technique is necessary in certain
situations.

Adhesions: Prior to commencing the hysterectomy, any
adhesions between the uterus, tubes and ovaries and their
surrounding structures should in principle be divided, either by
sharp dissection or by electrocautery if there is no danger of
lateral thermal tissue damage. This allows the surgeon to
mobilise the pelvic structures and normalise the anatomy.

Fig. 9.35: Abdominal hysterectomy: Method of peritonisation
of the pelvis after hysterectomy. The half-purse-string suture
transfixes the peritoneum on the back of the vaginal vault, the
vaginal vault itself, the uterosacral ligament, the broad ligament,
the round ligament and the anterior leaf of the broad ligament
where it becomes the uterovesical peritoneum. When tied, the
uterosacral ligament and the round ligament are firmly attached
to the lateral vaginal vault, providing additional support.

Previous pelvic infection or inflammation, endometriosis and
previous surgery are the likeliest causes of pelvic adhesions
found at surgery. Adhesions in the pouch of Douglas can fix the
posterior uterus and ovaries to the rectum or sigmoid colon,
and prevent the uterus being drawn up into the abdominal
incision. Alternatively, there may be dense adhesions from the
small bowel onto the uterus (for example in the case of a
previous myomectomy with adhesions onto the old suture line
of the uterine visceral peritoneum). Blunt dissection and
forcible traction of the bowel should be avoided in favour of
accurate sharp dissection. Any bleeding vessels should be
proximally and distally ligated or coagulated with diathermy.
Injuries sustained to the serosal or muscularis layers of the
bowel should be repaired by a surgeon with the appropriate
experience.

Very large fibroids: Large uterine fibroids can necessitate a
larger abdominal incision, and possibly use of a midline
incision from above the level of the umbilicus to the pubis,
rather than a Pfannenstiel.

Following appropriate abdominal entry, a fibroid uterus may
be fixed or impacted in the pelvis, leading to difficulty in draw-
ing the uterus up and out of the pelvis and into the abdominal
incision. This is more likely in the case of large cervical fibroids
with a broad ligament or uterosacral component, or when large
fibroids have developed from the back of the uterus and have
become impacted below the sacral promontory. If there is diffi-
culty in delivering the fibroid uterus out of the pelvis, a myoma
screw (a special uterine holder, which is in fact a cork-screw
with a large handle, see Fig. 9.37) can be inserted into the bed
of the uppermost fibroid, as near to the fundus of the uterus as
possible, to allow powerful and accurate traction. Except in the
case of very large cervical fibroids and large extraperitoneal or
retroperitoneal tumours (e.g. broad ligament or uterosacral

Fig. 9.36: Abdominal hysterectomy: The vaginal angles are fixed
to the round and cardinal ligaments. The ovary is not tethered.
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Fig. 9.37: Abdominal hysterectomy: A myoma screw for manipula-
tion of large fibroids to facilitate hysterectomy.

fibroids), it is usually possible to draw up the uterus before
commencing the hysterectomy.

Large tumours can cause significant distortion of normal
anatomy. Fibroids growing on the anterior surface of the uterus
may force the bladder so far anteriorly that the bladder can be
injured during the abdominal incision. In addition, the bladder
may be drawn up high onto the anterior surface of the uterus
and be traumatised when the peritoneum in front of the uterus
is being incised. As with all hysterectomies, every effort should
be made to find the correct tissue plane in the uterovesical peri-
toneal fold. As described earlier, there is a small fossa in front of
the uterus just above the reflection of peritoneum from the
bladder onto the anterior surface of the uterus, which can aid in
identifying the plane of dissection.

Broad ligament fibroids: The uterine vessels lie along the side
of the body of the uterus. Fibroids expanding laterally into the
broad ligament rarely displace these vessels. Therefore, if a
fibroid grows out from the uterus into the broad ligament, it lies
either anterior or posterior to the vessels. Fibroids posterior to
the uterine vessels can extend to some degree along the
uterosacral ligaments. Broad ligament fibroids are often large
enough to almost completely fill the pelvis. If they arise from the
lower part of the uterus, they tend to displace the ureter upwards
and outwards. In these cases, it is essential to define the ureter
before attempting to remove the uterus or before clamping the
uterine vessels. The ureter is sometimes firmly connected to the
capsule of the fibroid, and it must be dissected clear. The bladder
is often displaced upwards and forwards with the result that the
angle of the bladder together with the ureter lies at a much
higher level than normally. It may be necessary in such cases to
divide the uterine vessels relatively high up and to separate them
on their medial side from the uterus before dissecting downwards
into the pelvis to reach either the cervix or the vagina.
Occasionally, the stretched ureter can resemble a hypertrophied
uterine artery, and if in doubt, the ureter should be traced
downwards from the point where it crosses the pelvic brim.

After the ureter has been identified and dissected clear, the
fibroid can then be enucleated from the broad ligament. This is
usually straight-forward provided that the correct layer of sepa-
ration is found. For posterior broad ligament fibroids, it is
usually necessary to divide the peritoneum, which covers its
surface, as far down as the insertion of the uterosacral ligament
into the cervix. A broad ligament fibroid extending into the
uterosacral ligament can become calcified and firmly adherent
to the ureter. It is imperative that the surgeon obeys the rule,
“never to attempt to cut or divide any tissue in the vicinity of the
ureter without first identifying the ureter itself”.

Some broad ligament fibroids are associated with secondary
polycythaemia believed to be due to the production of erythro-
poietin. The mechanism for this is unclear, but may be related
to ureteric compression resulting in hydronephrosis and inap-
propriate renal erythropoietin production. In some cases,
erythropoietin production has been isolated from the uterine
fibroids themselves.”!72 This effect is clinically significant as it
increases the risk of thrombosis and possibly haemorrhage.

Cervical fibroids: Cervical fibroids can pose a significant
surgical problem. The body of the uterus, usually only slightly
enlarged, is found perched on top of a large fixed tumour,
which is wedged in the pelvis. The Fallopian tubes and ovaries,
together with the broad ligaments, are easily identified as their
anatomical relations are not disturbed. The difficulties of the
operation depend upon the mobility of the fibroid together
with its relationship with the ureter. With large cervical
tumours, the ureters are pushed high upwards so that they pass
over the upper and lateral surface of the fibroid. Most cervical
tibroids originate from the posterior part of the cervix, although
they can occasionally lie anteriorly and adjacent to the bladder.

The operative principle is to mobilise the fibroid as much as
possible. The initial steps of the hysterectomy should be
performed as normal with the round ligament and adnexal
pedicles, opening of the broad ligament and the reflection of
the uterovesical peritoneum. Anteriorly, there is usually no
difficulty in identifying the triangular fossa in the midline, and
the peritoneum should be divided below this level. The broad
ligament should then be further opened and the uterine vessels
identified. It is important to divide the uterine vessels as high
up as possible, which means that they must be divided at the
level of the upper surface of the tumour. The ligated uterine
vessels can then be dissected from the surface of the tumour
and drawn laterally.

Next the ureter should be identified. This is usually found on
the upper lateral surface of the cervical fibroid rather than
being below it. Dissecting the bladder pillar from the uterus can
be difficult, but the vesicocervical space is usually easier to find.
The next step is to divide the posterior peritoneum, which is
stretched over the posterior surface of the fibroid. The perito-
neum should be divided transversely between the uterosacral
folds of peritoneum. The peritoneum and the subperitoneal
tissues are then stripped away from the posterior surface of the
tibroid, which should now be mobilised sufficiently to allow the
uterus and most of the tumour to be drawn up into the abdom-
inal incision. A total hysterectomy is preferable, and the dissec-
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tion must be continued deeply downwards until the vagina is
reached. The bladder, the ureter and the uterine vessels are
retracted laterally, and the parametrial tissues clamped and
divided. A separate clamp is used for the uterosacral ligament.
The vagina is opened, and the usual procedure for a total
hysterectomy followed.

However complicated the case, the surgeon can work with
confidence provided that the ureter is identified on both sides
along with the upper part of the bladder.

Intra-operative myomectomy: In some cases with large uterine
fibroids, it can be helpful to enucleate the fibroid from its capsule
intra-operatively before attempting to perform a hysterectomy.
This is simple to perform and can significantly reduce the volume
of the uterus, allowing the surgeon greater freedom of movement
and anatomical exposure in the depths of the pelvis (e.g. for
access to the uterine artery pedicles), which more than justifies
the additional short time spent on the additional myomectomy.
In the case of a cervical fibroid, myomectomy may be achieved by
sagittal hemisection of the smaller uterine body (see Figs. 9.99,
9.100). The obstructing tumour is shelled out in a matter of
moments, and the capsule and bed can then be rendered
relatively bloodless by the application of several vulsella to the
bleeding surfaces. These haemostatic vulsella can be used as
tractors applied to the uterus. An otherwise difficult hysterectomy
immediately becomes simplified, often with the need for a
smaller abdominal incision and with a reduction in subsequent
operating time (Fig. 9.38).

Fig. 9.38: Abdominal hysterectomy - cervical fibroid. Distortion
of the anatomy within the base of the uterus and broad ligaments
due to a large cervical fibroid can make removal of the uterus
hazardous. Surgical safety and operative time can be improved
by preliminary enucleation of the fibroid.

Endometriosis: The management of endometriosis is discussed
in detail in Chapter 11. The surgical aim is to remove all
endometriotic and adenomyotic disease, in the hope of
achieving resolution of symptoms. Removal of the ovaries, the
cervix and any other endometriotic disease is therefore
advocated at hysterectomy. The main surgical concern is loss of
tissue planes and altered anatomy as a result of the disease
process. This can make identification of the ureters difficult,
and surgery may include dissection of small or more commonly
large bowel that is morbidly adherent to the uterus, ovaries or
cervix. In more severe cases of rectovaginal endometriosis,
resection of a disc or even a segment of large bowel, with
subsequent end-to-end re-anastomosis, may be warranted in
order to clear the pelvis of endometriotic disease.

Congenital uterine abnormalities: These are discussed in
more detail in Chapter 8. In the case of a unicornuate uterus,
there is no broad ligament on one side, and it is not possible to
develop a retroperitoneal space. It is important to know
whether there is a concurrent urological anomaly such as a
unilateral renal agenesis. In such cases, the cervix may have to
be cored out by sharp dissection. Similar considerations apply
bilaterally when the uterine body is completely bifid (uterus
didelphys). There may be a urorectal septum between the two
uterine bodies, which needs to be divided with great care as the
boundary between bladder and rectum is not clearly demarcated.

SURGICAL TECHNIQUES FOR VAGINAL
HYSTERECTOMY IN THE CONTEXT OF
UTEROVAGINAL PROLAPSE

The technique for vaginal hysterectomy may differ slightly
depending on the degree of uterine and vaginal prolapse. The
pre-operative preparation of the patient is the same as that
employed for other vaginal operations for prolapse. The patient
is placed in the lithotomy position, the vagina and vulva
disinfected and the surgical field surrounded with sterile
drapes. A Sims” speculum is introduced to expose the cervix,
which is then pulled downwards and backwards by an assistant
using two vulsella forceps placed on the anterior and posterior
lips of the cervix. The Sims’ speculum can be discarded if the
cervix can be pulled down through the vaginal orifice. If the
prolapse is of a severe degree, it may not be necessary for the
assistants to employ lateral vaginal retractors. Some surgeons
advocate infiltration with either saline or bupivacaine (0.5%)
with 1:200,000 adrenaline solution to aid haemostasis and
identification of tissue planes.

1. Vaginal Incision and Demarcation of Lateral Vaginal
Flaps: A midline or inverted V incision is made in the anterior
vaginal wall in exactly the same way as if for an anterior
colporrhaphy (Fig. 9.39). At the cervical end, the incision is
then continued laterally at right angles to the original incision
and continued around the cervix in order to complete the
circumcision of the cervix. When there is also a hernia of the
pouch of Douglas (enterocoele), the incision must include more
redundant vaginal wall from the posterior fornix (Fig. 9.40).
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The vaginal flaps are separated from the bladder in the
vesicovaginal space, while near the urethra the flaps are
dissected clear of the posturethral ligament with a scalpel.

2. Freeing the Bladder Upwards to Expose and Open the
Uterovesical Pouch: The peritoneal cavity can be entered by
either an anterior or posterior colpotomy. In the case of
prolapse, an anterior colpotomy is usually advocated, although
this is dependent on the operator. The vesicocervical ligament
is incised with Mayo’s scissors, and the bladder stripped back
using careful sharp dissection until the uterovesical peritoneal
fold can be seen (Fig. 9.41). The bladder is retracted upwards
with a vaginal wall retractor; the uterovesical peritoneum is
picked up with toothed forceps and divided with Mayo’s
scissors to expose the peritoneal cavity. The peritoneum is
divided on each side as far laterally as is possible using a lateral
stretching motion with both index fingers. Some surgeons place
a stay suture on the peritoneal edge near the bladder.

3. Excision of Redundant Vaginal Flaps: The redundant
lateral vaginal flaps can now be excised, removing both vaginal
wall and vaginal fascia. Bleeding branches of the azygos vaginal
artery can be underpinned and ligated. If there is a large
cystocoele, a series of interrupted Lembert reefing sutures (see
Chapter 14) can be introduced, although these sutures should

Fig. 9.39: Vaginal hysterectomy. A longitudinal incision has been
made in the anterior vaginal wall together with a transverse inci-
sion. The incisions are made with a scalpel. The diagram shows
the method of opening the vesicovaginal space by dissecting the
vagina together with the vaginal fascia away from the bladder.

Fig. 9.40: Vaginal hysterectomy. The cervix is elevated to allow
the incision to be completed across the posterior fornix. An
inverted V may be used if there is redundant vaginal skin cover-
ing an enterocoele.

be kept long and not tied until after the hysterectomy has been
performed, to avoid reducing the surgical access into the
vagina.

4. Opening the Pouch of Douglas: The assistant now pulls the
cervix upwards and forwards, and the surgeon displays the
pouch of Douglas by exerting traction on the vaginal flap of the
posterior fornix in a downward direction.

The peritoneum of the pouch of Douglas is now opened and
the incision extended laterally on both sides as far as the dense
fibres of the uterosacral ligaments (Fig. 9.42). An assistant
passes a retractor (Landon’s or Sims’) into the pouch and pulls
the rectum backwards (posteriorly). If bowel presents, it can be
replaced, and a wet gauze pack (attached to identification
forceps) inserted.

The uterosacral ligaments are now identified by the surgeon’s
finger and secured from within the pouch of Douglas by a
clamp. They are then cut and immediately doubly ligated by a
heavy transfixion suture (e.g. a No. 1 polyglycolic acid suture).
The second of these transfixion sutures is left long and secured
without tension to the operation towels as a marker. This step
will help to mobilise the uterus downwards.

5. Clamping and Dividing the Main Pedicles: The surgeon
now proceeds from below (inferiorly) upwards along the tissues
of the broad ligament by clamping, cutting and ligating each
bite. If the cervix is elongated and the uterus large, several bites
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Fig. 9.41: Vaginal hysterectomy. The vesicocervical ligament is

being cut through with curved scissors. The bladder pillars lie
on each side.

may be needed before the final pedicle of the round ligament is
reached. For instance, the cardinal ligament and the uterine
pedicle may require three clamps and separate sutures for their
safe and secure ligation. Each bite should have a double
transfixation suture. As each is secured, the mobility of the
uterus increases. First one side and then the other is dealt with
so that the surgeon ligates both uterine vessels before proceeding
higher. This increases the degree of uterine mobility
simultaneously and to a greater degree than if one side is
completely transected before the other is detached (Fig. 9.43).
The tip of the clamp securing the uterine pedicle should include
the peritoneum on the anterior and posterior surface of the
broad ligament. This reduces the chances of a vascular tributary
not being included in the ligature.

At this stage, if not yet done, the peritoneum of the uterovesi-
cal pouch should be opened by introducing a finger into it from
the already opened pouch of Douglas. When only the ovarian
ligament and round ligament are attached to the uterus on each
side, the uterine fundus can usually be exteriorised by passing it
posteriorly through the pouch of Douglas. Once the uterus is
delivered, the ovarian pedicles and the round ligaments are
clamped either together or separately and the uterus removed.
The ovarian and round ligament pedicles are then doubly ligated
and one ligature is left long as a marker (Figs. 9.44, 9.45).

If the uterus cannot easily be delivered through the pouch of
Douglas, it can be delivered as an alternative through the

A/®

L
P

Fig. 9.42: Vaginal hysterectomy. The cervix is pulled upwards
and forwards, placing the uterosacral ligaments on the stretch.
The vaginal flaps that have been dissected from the cervix are
drawn posterolaterally. The peritoneum of the pouch of Douglas
has been opened.

uterovesical pouch after Wilfred Shaw’s method. The ovarian
pedicles are then secured similarly (see later).

6. The Peritoneal Sac and Closure of the Uterosacral
Hiatus: Some surgeons close the peritoneum completely in
order to extraperitonealise the location of the pedicles. Complete
closure of the peritoneum is not necessary, however the process
of extraperitonealising the pedicles has been described later
(see Fig. 9.48). It is the authors’ practice to keep a long ligature
on only the uterosacral and cardinal ligaments, which are used
to aid support of the vaginal vault and to close the posterior
peritoneal sac of the pouch of Douglas.

Any redundant peritoneum of the pouch of Douglas should
be excised to reduce the risk of enterocoele formation. The
posterior cut edge of the peritoneum, adjacent to the initial
vaginal incision in the posterior fornix, is picked up and the
peritoneum carefully dissected by sharp and blunt dissection as
far as the rectum. The remaining ligatures attached to the two
uterosacral ligaments are then picked up and, using an empty
needle, the ligatures are passed through the posterior perito-
neum and tied together, approximating the uterosacrals and
obliterating the potential hernial sac. The ligatures can then be
passed out on an empty needle through the posterior vaginal
tissue and left long, held on a clip (Fig. 9.46).

When there is a small cystocoele, the bladder is dissected
from its lateral attachments to the vaginal fascia of the anterior
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Fig. 9.43: Vaginal hysterectomy. The surgeon’s right forefinger
is raising the uterine pedicle on the patient’s right side while the
cervix is drawn downwards and to the patient’s left. A clamp
is being applied to the right uterine pedicle. The teeth of the
clamp should engage the peritoneal edge. This will ensure that
all tributaries of the uterine vessels are included. A long ligature
is left on the uterosacral pedicle as a marker.

vaginal flaps until a firm pillar of pubovesical fascia is reached
(see earlier). This pubovesical fascia is united in the midline by
interrupted sutures from the urethral meatus to the peritoneum
of the uterovesical pouch. This usually requires four or five
sutures. The last of these sutures secures a good bite of
pubovesical fascia laterally, and includes the peritoneum of the
uterovesical pouch. When tied, it closes the anterior part of the
hiatus through which the uterus has been removed (Fig. 9.47).

Some gynaecologists leave the second ligature of each
remaining pedicle long in order to thread them through an
empty needle and bring them through the adjacent vaginal wall.
The long sutures from the previously united cardinal ligaments
are fixed in the posterior fornix and those from the round liga-
ment to each lateral fornix. The theory is to help obliterate dead
space in which haematoma formation can occur and possibly as
a prophylactic against subsequent vault prolapse and entero-
coele (Fig. 9.48). This is not the practice of the authors however.
It is important to avoid tying the round ligament sutures
together. This can cause tenting of the vaginal vault and cause
dyspareunia.

7. Additional Uterosacral Sutures if Needed: If there is a
significant gap between the cut edges of the uterosacral
ligaments, the posterior peritoneum and the posterior vaginal
wall, extra-peritoneal uterosacral sutures can be employed to
close this shelf (Fig. 9.49). If a severe degree of prolapse is
present, the uterosacral ligaments and their downward
prolongations may be ill-defined and identified with difficulty.”

Fig. 9.44: Vaginal hysterectomy. The uterus is now free on the
patient’s right side except for the round and ovarian ligaments.
The cervix is being drawn upwards and to the left while the
surgeon hooks an index finger around the remaining pedicle
before applying a clamp.

Fig. 9.45: Vaginal hysterectomy. The fundus of the uterus has
been displaced posteriorly through the incision in the pouch of
Douglas. Separate clamps have been applied to the round and
the ovarian ligaments.
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In such cases, a full posterior colpoperineorrhaphy is required
(Fig. 9.50) (see Chapter 14), with prerectal fascial plication
extending up to the site of the hiatal closure.

Once the excess vaginal tissue has been excised, the vault can
be closed using a No. 1 polyglycolic acid suture. This closure
can be performed either longitudinally or transversely, depend-
ing on the degree of prolapse and the direction of the vaginal
incisions required at the start of the operation.

Alternative Procedure for Vaginal
Hysterectomy with Prolapse

If there is major prolapse, Wilfred Shaw’s own technique may be
preferred. In this, the uterine fundus is delivered through the
anterior (uterovesical) pouch (Figs. 9.51 and 9.52) before
ligation and division of the vascular and ligamentous pedicles.
These latter manoeuvres are then carried from above down the
inverted uterus.

1. The Ovarian, Round Ligament and Uterine Pedicles: The
uterus is grasped with uterus-holding forceps. Hysterectomy
clamps, such as Zeppelin or Rogers, are now placed over the
Fallopian tube, ovarian ligament and round ligament on the left

R |/

Fig. 9.46: Vaginal hysterectomy. The diagram shows the position
after the uterus has been removed. The edge of the peritoneum
is illustrated diagramatically; the two uterosacral ligaments A
and B can be approximated and the sutures brought out through
the posterior vaginal wall. Some gynaecologists approximate
the sutures attached to the uterine pedicles. This practice is not
advocated by the authors however, as it applies unnecessary
tension to this important vascular pedicle, risking haemorrhage.
The round ligament pedicles should also not be approximated
to avoid tenting the vaginal vault.

Fig. 9.47: Vaginal hysterectomy. The anterior peritoneal flap has
been closed by a reefing suture that passes from one round liga-
ment to the other. The sutures from the ovarian pedicles have
been left long in this image, although they can be cut shorter
when haemostasis has been confirmed prior to closure.
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Fig. 9.48: Vaginal hysterectomy. Fixing all the pedicles in an extra-
peritoneal position. The round ligament and ovarian pedicle are
attached to the vaginal angles. The authors’ practice is to fix the
uterosacral ligaments in the midline to obliterate the pouch of
Douglas, and then fix them to the posterior vaginal wall, leaving the
uterine pedicle and the ovarian and round ligament pedicles free.
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side of the patient close to the uterus. The clamp should be
closed firmly, after which the tissue intervening between the
clamp and the uterus is cut through on the uterine side
(Fig. 9.53). The uterus is now drawn downwards and towards

Fig. 9.51: Vaginal hysterectomy. Alternative method, where the

. fundus of the uterus is pulled down through the uterovesical pouch.
Fig. 9.49: Vaginal hysterectomy. Closure of the uterosacral hiatus.

One suture is shown. One or more additional sutures may be
required.

Fig. 9.52: Vaginal hysterectomy (alternative method). The fundus
Fig. 9.50: Vaginal hysterectomy. The posterior repair is completed ~ of the uterus is drawn over to one side and, with curved clamps,
as in Chapter 14, if this proves to be necessary. Often no posterior ~ the ovarian ligament, Fallopian tube and the round ligament are
repair is required. clamped.
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the right side of the patient, and the same process is carried out
on the right side of the uterus.

The operation can be continued down towards the uterine

vessels, which can be clamped, cut and ligated much like it were
an abdominal hysterectomy.
2. Opening and Excising the Redundant Pouch of
Douglas: At this stage of the operation, the fundus of the
uterus should be pulled downwards and towards the surgeon.
The pouch of Douglas is then exposed from within the
peritoneal cavity, easily exposing any hernia of the pouch. The
visualisation can be made easier by everting the pouch of
Douglas with a finger placed in the posterior fornix (Fig. 9.54).
If a hernia is present, the peritoneum on the posterior surface
of the hernial sac is cut through transversely, and the hernial sac
stripped away from its posterior attachments until the level of
the rectum has been reached. The posterior leaf of peritoneum
can be held by a stay suture or a pair of long forceps.

Following division, the uterosacral ligaments may be sutured
together (McCall culdoplasty). As the two structures meet in
the midline, they help to close off the pouch of Douglas and
prevent enterocoele formation.

VAGINAL HYSTERECTOMY IN THE ABSENCE
OF UTERINE DESCENT
Prior to commencing a vaginal hysterectomy in the absence of

prolapse, as with all surgery, it is important to perform a careful
examination of the patient. It is particularly important to assess

<

Fig. 9.53: Vaginal hysterectomy (alternative method). Some degree
of repair of the anterior vaginal wall has already been carried out.
This keeps the bladder back during the rest of the operation. The
tissues contained in the clamps have been cut through on the
uterine side of the clamps, and the uterus is drawn downwards.

the vaginal access and the size of the uterus. If there is any
clinical doubt, an ultrasound scan can confirm the uterine size
and exclude any tubal or ovarian pathology. Careful examination
should then be repeated under anaesthetic. A uterine sound can
be passed to help confirm the uterine size, and if additional
pathology such as adhesions or endometriosis is suspected, a
diagnostic laparoscopy carried out.

1. Circumcision of the Cervix: Usingascalpel,acircumferential
incision is made around the cervix at the junction between the
cervix and the vagina. At this stage, bleeding points can be
ignored (Fig. 9.55).

2. Identification and Opening of Pouch of Douglas: In the
absence of prolapse, the most straight-forward entry into the
peritoneal cavity is often through a posterior colpotomy.
Opening the pouch of Douglas at this stage in the operation
enables the uterosacral ligaments to be secured. This step can
be performed interchangeably, immediately before or after
mobilisation of the bladder, at the surgeon’s preference.

It is not always easy to identify the peritoneum of the pouch

Fig. 9.54: Vaginal hysterectomy (alternative method). If the pos-
terior fornix has not been opened, the fundus of the uterus is
drawn downwards and backwards. Two fingers of the left hand
can be placed posteriorly, in the posterior fornix and between
the uterosacral ligaments, thus elevating the posterior peritoneum
of the pouch of Douglas. The upper limit of the peritoneal sac is
exposed and the peritoneum divided at the base of the sac along
the dotted line. It may be easier to unite the uterosacral ligaments
before this is done.
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of Douglas. The posterior vaginal wall should be dissected away
from the tissues lying on the back of the cervix, and in due course
the peritoneum of the pouch of Douglas will be identified. Care
must be taken to avoid separating the peritoneum from the back
of the uterus. The position of the pouch of Douglas can often be
identified by a shallow depression between the two uterosacral
ligaments, which is accentuated when the cervix is drawn
upwards and forwards. The apex of the peritoneum of the pouch
is often further away from the cervix than expected, and the
tendency is to make the initial scissor cut too high and miss the
peritoneum altogether. It is then necessary to make progressively
lower snips until the glistening peritoneal membrane is found. A
small gush of free fluid is an additional reassuring proof that the
peritoneal cavity has been entered. A stay suture can be inserted
at the cut edge of peritoneum.

3. Mobilisation of the Bladder: The next stage is to divide the
vesicocervical ligament and expose the vesicocervical space. This
part of the operation is more hazardous when the cervix cannot be
pulled downwards, as there is a greater risk of injury to the bladder.
It may be easier to make a small midline incision in the anterior
vaginal wall extending towards the urethral meatus for about 3 cm
from the circular incision.

4. Identification of the Uterosacral Ligaments: The cervix is
now pulled laterally and a little upwards to expose the side of
the cervix. With Mayo’s scissors and dissecting forceps, the
vaginal wall is stripped away from the deeper structures both
laterally and posteriorly. This exposes the downward
prolongation of the cardinal ligament, together with the lower
extremity of the uterosacral ligament. These structures are then

divided, and at each step further descent of the uterus occurs.
One helpful technique in the absence of prolapse is to use an
aneurysm needle threaded with heavy suture material to ligate
each structure in turn (Fig. 9.56). The tissues are then doubly
ligated after clamping and separation from the uterus with
scissors (Fig. 9.57). The cut edge of the divided tissues is
inspected for haemorrhage, and if the haemorrhage has been
completely controlled the ends of the ligatures are preserved for
fixation to the vault. If possible, each succeeding second ligature
should encircle the previous pedicle to eliminate bleeding from
any vessel between the two.

5. The Uterine Pedicles: Prior to ligation and division of the
uterine vessels, it is essential to ensure that the ureter is well
away from the surgical field. If the bladder pillar has been
correctly divided, both the bladder and the ureter can be
pushed well away from the region of the uterine vessel. Again,
a suture passed through an aneurysm needle can be used to
ligate the parametrium and uterine vessels prior to clamping
and division of the pedicle (Fig. 9.58). For the second ligature,
a clamp should be used. It is vital to ensure that the tip of the
clamp includes the peritoneum of the broad ligament at both
the front and the back. The parametrium is divided close to
the uterus medial to the clamp with either scissors or a scalpel.
In cases with minimal descent, all the tissues are being
stretched. Great care should therefore be taken when placing
clamps and ligatures as there is a risk that the uterine vessels
can retract upwards away from either the clamp or the
ligature. This is less likely to happen if a small cuff of tissue is
left distal to the clamp.

Fig. 9.55: Vaginal hysterectomy without prolapse. Circumcision

(circumferential incision) of the cervix.

Fig. 9.56: Vaginal hysterectomy without prolapse. Ligature of
the cardinal ligament using a modified aneurysm needle (after
Gwillim).
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6. Delivery of the Uterus: At this stage of the operation, the
fundus of the uterus can often be drawn through the pouch of
Douglas. The attachments of the round ligament, the Fallopian
tube and the ovarian ligament to the uterus are now taken in a
hysterectomy clamp and separated from the uterus after being
doubly ligated with a heavy suture (e.g. No. 1 polyglycolic acid)
(Fig. 9.59).

7. Closure of the Peritoneal Cavity and Vagina: The long
sutures of the uterosacral ligaments can then be tied with an
empty needle to the posterior peritoneum and the posterolateral
vaginal walls or vaginal angles, and the anterior and posterior
incised edges of the vault closed transversely with a continuous
suture in a similar fashion to that described above. It is important
to include the posterior peritoneal surface with the vaginal vault
suture to minimise the risk of bleeding vessels between the two
cut edges. Previously, the anterior uterovesical peritoneum was
approximated to the posterior peritoneal edge and the vaginal
vault, although this is now less common practice.

Oophorectomy at Vagina