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Abstract (150 words)

Menstrual disorders affect up to 30% of women of reproductive age and can
have a significant impact on their quality of life. Hysteroscopy is frequently used
to assess and treat endometrial pathology, which can cause abnormal uterine
bleeding. There is growing evidence that hysteroscopy is an essential tool in
outpatient management of patients. This chapter will deal with the evidence

surrounding the role of hysteroscopy in a range of menstrual disorders.
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INTRODUCTION

Background

Hysteroscopy is the corner stone of modern day outpatient endoscopic
treatments in gynecology. The first successful diagnostic and operative
hysteroscopy was performed by DC Pantaleoni of Ireland, in 1869[1]. He utilized
a modified cystoscope and reflected candlelight to examine and treat a polyp in a
patient with post-menopausal bleeding (PMB). This paved the way forward for
urologists and gynecologists to develop and achieve advancements in endoscopic
procedures. Charles David in 1907 was the first to describe a lens system that
would allow uterine cavity visualization[2]. Nevertheless, it wasn’t until 1943
when, the combination of a cold light source developed by Forestiere[3] and a
rod lens system developed by Professor Hopkins[4], revolutionized uterine
cavity assessment and formed the basis of modern day out patient and in patient
gynecologic endoscopy.

Initially, hysteroscopy was developed as an inpatient procedure, which was done
under general anesthetic. Advances in technology and in particular
miniaturization of optics, has increasingly allowed both diagnostic and minor
hysteroscopic surgical procedures to be performed in the outpatient setting [5-

8]. Outpatient hysteroscopy has been shown to be safe and acceptable to



women. Research has shown that the outpatient approach is more cost-effective
and patients value the convenience of an immediate diagnosis [9,10]. This
allows women to be counseled about their treatment options thus avoiding
lengthy follow-up appointments. Moreover, in some cases treatment can be
started immediately in what is known as a ‘one-stop’ service. Hence, office
hysteroscopy is a well-accepted, convenient, cost-effective and rapid access ‘see

and treat’ solution for several menstrual disorders [9-11].

Menstrual disorders

Menstrual disorders are problems that affect the normal menstrual cycle and
commonly present as abnormal uterine bleeding (AUB) (Figure 1). These are
fairly common amongst women of childbearing age with a reported incidence of
about 9-14% and can have a major impact on the quality of life, of women of all

ages [12].

<<Figure 1 here >>

Whilst, these irregularities can present as disorders of menstrual flow, timing
and duration, there are several organic and non-organic causes for this
disruption. NICE describes the term dysfunctional uterine bleeding (DUB) as
abnormal uterine bleeding (AUB) in the absence of organic disease [13].

In 2011, the International Federation of Gynecology and Obstetrics (FIGO)
approved the PALM-COEIN classification as a FIGO classification system for the

purpose of standardizing nomenclature for the causes of abnormal uterine



bleeding (Figure 2)[14]. This new classification was introduced to facilitate
clinicians, researchers and patients in their interaction, communication, and
reporting to provide clinically effective care.

It is known that abnormal uterine bleeding can affect the quality of life of the
individual concerned and can also represent an early warning sign of uterine
malignancy, especially if occurring once menopause ensues. In these cases,
careful clinical evaluation and assessment for treatment is merited.
Hysteroscopy allows rapid assessment and treatment of conditions that cause

abnormal uterine bleeding.

<<Figure 2 here>>

This chapter provides an overview of existing evidence and good practice in
relation to the role of hysteroscopy in the diagnosis of menstrual disorders

presenting as AUB in non-pregnant women.

Approach to clinical evaluation in menstrual disorders

Women with menstrual disorders may present with a wide range of variable
symptoms with different etiologies. It is estimated that a quarter of women are
referred to gynecology clinics with AUB [15]. In women below the age of 40
years endometrial cancer is rare, however, it's incidence rises steeply beyond
ages 45 and 50+ years. Up to 10% of women with post menopausal bleeding
(PMB) will have endometrial cancer [16]. Therefore, it is pertinent to adopt a

structured approach to clinical evaluation before recommending diagnostic



imaging or treatment options. A suggested approach is summarized in Table 1

below.

History Menstrual history:

* Age group: Pre-pubertal, Reproductive, Post-menopausal

Last menstrual bleeding

Cycle intervals, quantity and duration of flow

* Pre-menstrual symptoms

Post-coital bleeding

Inter-menstrual bleeding

Cervical smear
* Trauma or foreign body
¢ Sexually transmitted infections
Associated symptoms:
 Pain (dysmenorrhea, dyspareunia)
* Vaginal discharge
» Fever
* Symptoms of fatigue
e Changes in bowel and bladder function
e Impact on quality of life
Medical History:
* Personal or family history of hematological disorders:
coagulopathy, leukemia, von Willebrand disease, platelet

disorders



* Changes in body weight, loss of appetite

* Medication: Anti-coagulants, tamoxifen, anti-depressants,
corticosteroids, thyroxine, contraceptives, hormone
replacement therapy

* Hyperestrogenic state: Diabetes, Polycystic ovarian
syndrome

* Liver disease, Thyroid dysfunction, Renal disease, Pituitary
dysfunction

* Smoking

* Family history of gynecological malignancy

Examination General Physical examination:

Pallor
» Signs of systemic illness (Thyroid disease, liver disease,
bleeding disorders)
« BMI
* Abdominal mass
* Signs of hyperandrogenism: acne, hirsutism, male pattern
baldness
Gynecological examination:
e Assess perineum for any signs of atrophy, ulceration,
infection, mass or lesion
e Speculum examination: Rule out cervical pathology, pap
smear and swabs for infection screening (Chlamydia and

Gonorrohea nucleic acid amplification test) if indicated



* Bi-manual examination: Assess uterine size, mobility,
consistency and assess for adnexal masses
* Per-rectal examination: If suspicion of non-genital bleeding

or malignancy involving parametrium or rectum.

Table 1: Clinical evaluation in AUB

A thorough history and examination provides insight in to the possible causes of
AUB. From this point on it is necessary to ascertain whether the suspected cause
warrants immediate evaluation i.e. within two weeks or a more routine
approach with evaluation in six weeks or more. In cases where a high risk of
malignancy is possible (PCOS, diabetes, tamoxifen, unopposed estrogen therapy,
palpable abdominal mass, cervical or vulvo-vaginal mass on examination or post-
menopausal bleeding, non-cyclical bleeding in women on HRT) immediate
referral to a specialist clinic for further evaluation is warranted. Whereas cases
where the bleeding may be secondary to more benign causes local routine

referral pathways should be followed.

Approach to diagnostics in menstrual disorders

Historically, various diagnostic approaches have been suggested for preliminary
investigation of menstrual disorders. Basic blood testing such as a full blood
count allows evaluation of degree of anemia. Other tests; such as coagulation
screening, renal function tests, prolactin, androgen levels and thyroid function

tests etc are undertaken based on history-defined suspicion of disease.



The most commonly used investigation method in gynecological imaging is the
pelvic transvaginal ultrasound (TVUS); this combined with endometrial biopsy
and/or office hysteroscopy provides an invaluable diagnostic combination for
assessment of AUB. Other imaging methods that have been suggested are saline
infusion sonography (SIS) and special modalities such as CT and MRI (used when
malignancy is suspected). These methods are complementary assessment tools.
It is also important to note that dilatation and curettage (D&C) is now only used
in exceptional circumstances, as it requires general anesthesia, and has been

largely replaced by outpatient endometrial biopsy.

Pelvic transvaginal ultrasound (TVUS)

With the use of TVUS, it is possible to visualize and assess the uterine cavity and
the adjacent adnexa, when planning further treatment options. This provides
valuable information such as endometrial thickness (ET) and the presence or
absence of structural abnormalities such as polyps or fibroids. TVUS is also
minimally invasive and widely acceptable to women and helps triage women
requiring further treatment. The sensitivity and specificity of TVUS for detection
of fibroids and polyps alongside ET is 80% and 69% respectively [17].
Therefore, to prevent endometrial lesions being missed, it is increasingly being
suggested that hysteroscopy or SIS is recommended to further evaluate the
endometrium|[18]. In pre-menopausal women ET is best assessed on day four to
six of the menstrual cycle as this is the time when the endometrium should be at
its thinnest. If uterine cavity pathology is suspected then further investigation is

merited. Furthermore, in cases where medical treatment has been unsuccessful



in premenopausal women hysteroscopy should be performed as there maybe
underlying pathology, which may not be visible on TVUS.

In post-menopausal women with PMB endometrial cancer is a major concern.
Measuring ET on TVUS is valuable in triaging women who are at greater risk of
endometrial cancer. A suggested threshold of < or = 4mm for ET with a regular
endometrial lining and no fluid within the cavity reduces the possibility of
malignancy to <1% in postmenopausal women [19,20]. An ET measuring >4mm
warrants endometrial sampling as the risk of malignancy is higher [19,20]. TVUS
thus allows adequate sensitivity for this threshold with a false-negative rate of
0.25-0.50% and without excessive false-positive rates [21]. If clinical suspicion
of malignancy persists, especially in symptomatic or high risk cases, then it is
advisable to perform hysteroscopic evaluation as some endometrial pathology
may be missed. The risk factors for endometrial cancer are obesity, diabetes,
nulliparity, history of PCOS, and family history of hereditary non-polyposis

colorectal cancer.

Saline infusion sonography

Compared to TVUS, saline infusion sonography (SIS) provides more information
regarding intra-cavity uterine pathology, especially in cases where AUB persists
despite a normal endometrial measurement on TVUS. This applies to women of
all ages with AUB. Studies suggest that SIS has similar sensitivity and specificity
for some endometrial lesions when compared to hysteroscopy.2! However,
hysteroscopy can allow simultaneous treatment in the form of removal of the

endometrial lesions such as polyps and small submucous fibroids. Table 2



provides a summary of the sensitivity and specificity information of SIS for
endometrial pathology as reported in a recent systematic review and meta-

analysis [22].

Technique Pathology Sensitivity Specificity Evidence Source

(95% CI) (95% CI)

Endometrial Polyps 0.82 (0.76-0.86) 0.96 (0.95-0.98) Seshadri et al 2014
Submucous fibroids 0.82 (0.69-0.92) 1.00 (0.98-1.00) (Systematic review
Intrauterine adhesions 0.82 (0.65-0.93) 0.99 (0.98-1.00) and meta-analysis)
All intrauterine pathology 0.88 (0.85-0.90) 0.94 (0.93-0.96)

Table 2: Sensitivity and specificity of Saline infusion sonography for endometrial

pathology

Hysteroscopy

Hysteroscopic equipment and associated technologies have rapidly advanced in
recent years increasing the feasibility and range of hysteroscopic and surgical
techniques for the treatment of women with AUB. In particular the
miniaturization of hysteroscopic equipment has facilitated one of the biggest
recent changes in hysteroscopic practice, which is the establishment of
outpatient diagnostic and therapeutic services. The development of the
miniature ancillary mechanical and electrosurgical equipment has allowed
intrauterine pathologies such as polyps and small submucous fibroids to be
removed in the outpatient setting. During the visit the patient can also be fitted
with a levonorgestrol-releasing intrauterine system (LNG-IUS) to treat HMB.

This has led to contemporary models of care for women moving to ‘one-stop’



ambulatory clinics, rather than traditional models which involve multiple
hospital visits to review results.

The ‘one-stop’ ambulatory hysteroscopy clinics have potential benefits for
clinicians, patients and health services. Outpatient hysteroscopy has the
advantage of providing a real time diagnosis that avoids anxiety, inconvenience
and costs associated with follow-up appointments. Different treatment options
can be discussed and in some cases they can be initiated, avoiding morbidity
associated with delays in initiating treatment. The use of expensive theatre
resources and inpatient hospital beds are substantially reduced, increasing
service capacity [9,11].

The adoption of ‘one-stop’ hysteroscopy clinics is further supported by a recent
cost-effectiveness analysis examining the use of TVS, endometrial biopsy and SIS
for the investigation of heavy menstrual bleeding. The results of the study
showed that outpatient hysteroscopy or outpatient hysteroscopy with
endometrial biopsy were the most cost-effective options [9]. Several studies
have reported on the diagnostic accuracy of hysteroscopy the results of a recent

meta-analysis are shown in Table 3 [23].

Technique Pathology Sensitivity Specificity Evidence Source

(95% CI) (95% CI)

VA EGEYO0A - Endometrial Polyps 95.4% (87.4-98.4) 96.4% (93.7-98.0) Gkrozou et al 2014
Submucous fibroids 97.0% (89.8-99.2) 98.9% (93.3-99.8) (Meta-analysis)
Endometrial Cancer 82.6% (66.9-91.8) 99.7% (98.1-99.9)
Endometrial hyperplasia 75.2% (55.4-88.1) 91.5% (85.7-95.0)

Table 3: Sensitivity and specificity of hysteroscopy for endometrial pathology



Post menopausal bleeding

Most guidelines suggest that TVUS is used as the first line investigation for
women presenting with PMB[24,25]. When the endometrium is smooth and the
thickness is <4mm with no free fluid in the endometrial cavity the incidence of
malignancy is <1% and in this situation no further investigation is required.
Otherwise it is recommended that further investigation in the form of an
endometrial biopsy is performed [19,20].

When the TVUS shows endometrial irregularities it is important to investigate
with a modality that can identify discrete pathology, like hysteroscopy or SIS.
Moreover, a study looking at those with recurrent PMB after previous normal
investigation showed a higher incidence of endometrial polyps suggesting these
women should also be investigated with hysteroscopy or SIS [18]. Although
outpatient hysteroscopy is more uncomfortable than TVUS, outpatient
hysteroscopy is acceptable and very well tolerated [26]. Furthermore, there is
evidence from structured interviews of patients that women are willing to
undergo more invasive investigations, in the form of hysteroscopy, for the extra

reassurance it provides [11].

Endometrial biopsy

Outpatient endometrial biopsy is a blind procedure often undertaken with a
pipelle device. Although, such a biopsy is convenient, quick, safe and acceptable
to most women, a large proportion of these biopsies may be reported as being

insufficient or inadequate. Furthermore, it has a lower sensitivity for picking up



focal and pedunculated lesions, such as a polyp or fibroid, which may be

completely missed [27].
Approach to management of menstrual disorders

Management of menstrual disorders depends entirely on initial clinical
evaluation, investigations and patient preference of treatment options. Both
pharmacological and surgical approaches (minimally-invasive and open

techniques) are suitable options.
Pharmacological approach

In most cases of AUB with anovulation pharmacological treatment is
appropriate, while in cases of AUB due to structural causes, surgical intervention
is indicated. Some commonly prescribed medical treatments are listed below

(Table 4).

Oral contraceptive pills

Gondatorophin-releasing hormone (GnRH) agonists

levonorgestrel-releasing intrauterine system (LNG-IUS)

Non-steroidal Anti-inflammatory Drugs (NSAIDs)

Progesterone therapy

Tranexamic acid




Desmopressin acetate (DDAVP in von Willebrand disease)

Table 4: Pharmacological treatment options in menstrual disorders

When considering treatment options individual patient factors such as age, body
mass index, contraindications to therapy and treatment expectations should be

kept in mind.

Surgical approach

Structural abnormalities require surgical treatment in most cases of AUB. These
days most cases are managed using minimal-invasive techniques such as
hysteroscopy and laparoscopy. Open-techniques such as laparotomy for
myomectomy or hysterectomy are become less common and are used only in

selected cases.

Specific Role of hysteroscopy in evaluation of uterine cavity

Office hysteroscopy is the main stay of modern day out patient management of
AUB. It also remains a ‘gold standard’ tool for uterine cavity assessment and
treatment of intra-uterine pathology such as polyps, submucous fibroids and
endometrial pathology. It's high sensitivity and specificity, safety and
acceptability allows accurate diagnosis. Therefore, hysteroscopy is useful in

diagnosis and treatment of menstrual disorders [28].




Polyps

Endometrial polyps arise from the endometrium and can present with
asymptomatic women or in symptomatic women with post-coital or inter-
menstrual bleeding. 10% of women with infertility and between 25-60% of
women with AUB may present with endometrial polyps [29,30]. A polyp is
usually diagnosed using TVUS, SIS or at time of diagnostic hysteroscopy. The
usual appearance of a polyp is that of a pedunculated fleshy pink lump or growth
arising from the uterine endometrium with a narrow or broad stalk at the base.
Most polyps are benign and have no consequence. However, some may be
associated with endometrial hyperplasia with or without atypia and others with
endometrial cancer. Therefore, hysteroscopic polypectomy is advised for
symptom relief and to rule out malignancy, especially in the post-menopausal
age group. The traditional approach to polypectomy was blind avulsion, but this
led to issues with recurrence of symptoms and missed histological diagnosis of
endometrial cancer [31]. Increasingly, polypectomy is now done under direct
vision in the outpatient setting without general anesthesia [8]. A recently
completed large RCT comparing inpatient to outpatient polypectomy for
abnormal uterine bleeding showed there was no difference in efficacy but a
significant reduction in cost [32]. Further improvements in speed, acceptability,
pain scores and failure rates have been made by using the new morcellator

technologies [33].

Fibroids



Submucous fibroids can distort the uterine cavity and present as a pedunculated
mass with symptoms of pain and heavy menstrual bleeding. They can also lead to
infertility and recurrent miscarriage. Therefore, most cases warrant fibroid
resection.

The depth of invasion of the myometrium dictates the type and treatment
options of the fibroids. Submucous fibroids are generally classified according to
the European Society of Gynaecological Endoscopy (ESGE) into three types
(Table 5). Type 0 and 1 are suitable for hysteroscopic resection. Smaller fibroids
may be resected in an outpatient setting. Fibroid resection in these cases is both
curative and therapeutic. Moreover, fibroid resection improves fertility [34].
Fibroids are easily identifiable on TVUS, but intramural fibroids may be wrongly
diagnosed as submucosal and vice-versa. This can have a significant impact on
the management of women because the depth of myometrial invasion dictates
the type of treatment available. Outpatient diagnostic hysteroscopy can help
with the grading of fibroids and the formulation of a management plan with the
best technique, setting and preparation. Some small submucous fibroids may be

amenable to resection in the outpatient setting.

Type 0- whole of submucosal fibroid inside the uterine cavity.
Type 1- <50% extension of submucous fibroid into myometrium.

Type 2- >50% extension into myometrium.

Table 5: ESGE classification of Submucosal fibroids

Endometrial pathology



Endometrial hyperplasia is the precursor for endometrial cancer. Endometrial
cancer has innumerable appearances; with a combination of any of these
features, i.e. thickened, irregular endometrium, friable cells with hemorrhagic

appearances of the endometrial cavity.

Although both cancerous and pre-cancerous endometrial disease can be
identified by direct visualization, the ‘gold-standard’ for diagnosis is still
histological sampling. However, hysteroscopy can be beneficial by allowing
directed biopsies, as endometrial hyperplasia and cancer may be localized or
global.

A technique known as vaginoscopy which involves the insertion of a
hysteroscope in to the uterine cavity without the use of a speculum or genital
tract instrumentation can help histological sampling when access is limited, for

example in cases of vaginal stenosis [35].

Intra-uterine adhesions

Intrauterine adhesions, or Asherman’s syndrome, can present with amenorrhoea
or irregular menstrual bleeding [26]. It is thought that scarring occurs when
there is damage to the basilar layer of the endometrium. Removal of adhesions
is associated with resolution of bleeding symptoms and has been shown to
increase clinical pregnancy rates in those with recurrent implantation failure

following in vitro fertilization [36].



Traditionally, intrauterine adhesions were diagnosed with
hysterosalpinography, but now hysteroscopy is the established technique
diagnosing intrauterine adhesions [26]. The usual appearance of intrauterine
adhesions is that of greyish-white fibrous bands (fine to dense) extending across
the uterine cavity in a haphazard manner, which is frequently associated with
obliteration of the uterine cavity. Compared with radiological investigations
hysteroscopy can more accurately confirm the presence, location and extent of
scarring, although hysterosalphingography (HSG) is useful for determining tubal
patency. Hysteroscopy also has the advantage of being able to treat scar tissue
with blunt, sharp or electrical dissection using miniature scissors and bipolar
electrosurgical equipment that can be passed down the operating port of the
hysteroscope.

Filmy adhesions may be treated in the outpatient setting, but dense fibrous
myometrial bands, which appear as pale patches, are normally removed with a
general or regional anesthetic. Outpatient hysteroscopy is also useful for a

second look after treatment to ensure that scar tissue has not reformed.

Summary

Menstrual disorders presenting with abnormal uterine bleeding are a significant
problem amongst both women of reproductive age and those who have
undergone menopause. Hysteroscopy continues to have a well-recognized role in
the diagnosis and management of abnormal uterine bleeding especially

structural causes.



Practice points

A clear approach to clinical history and examination is often sufficient to
indicate the underlying cause for AUB and the need for further testing.
Imaging should be undertaken where examination suggests a structural
cause, where conservative management has failed or where there is a
higher suggestive risk of malignancy.

Outpatient hysteroscopy is a quick, cost-effective and practical ‘See and
treat’ approach to management of AUB.

SIS, TVUS and hysteroscopy all have comparable sensitivity and
specificity for identification of uterine pathology. However, hysteroscopy
remains the gold standard for uterine cavity assessment and treatment.
Newer techniques such as vaginoscopy in hysteroscopy are particularly
useful in managing difficult cases such as vaginal stenosis where access to
the uterine cavity is difficult.

Histological diagnosis remains the main stray of definitive diagnosis in
cases of AUB.

Outpatient hysteroscopy is well accepted by patients and is the future of

management of AUB in an outpatient setting.

Research agenda

Further research is needed to decrease the pain and increase the

acceptability of outpatient hysteroscopy.



* More research should be aimed at determining the cost-effectiveness and

efficacy of different diagnostic strategies.
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Figures legend:

Figure 1: Menstrual disorders affecting women

Figure 2: FIGO Classification of Abnormal uterine bleeding



Figure 1

Reproductive
Years

Post-
menopausal
Years

eAmenorrhea (absence of mensuration for 3 or more cycles)
eOligomenorrhea (Cycle longer than 35 days)

*Polymenorrhea ( Cycle shorter than 21 days)

eDysmenorrhea (Excessive pain with mensuration)
eIntermenstrual bleeding (Bleeding between the menstrual cycles)
*Post-coital bleeding ( Bleeding after sexual intercourse)

eHeavy menstrual bleeding (Excessve bleeding more than 80ml during
cycle affecting quality of life of the individual concerned)

*Post menopausal bleeding (Bleeding after 12months of Last menstrual
period)

Figure 1: Menstrual disorders affecting women



Figure 2

Structural Causes of AUB (PALM) Non-Structural causes _of
(COEIN)
Polyps (Endometrial or cervical) Coagulopathy
Adenomysosis Ovulatory dysfunction
Leiomyoma Endometrial disorder (Primary)
Malignancy and hyperplasia Iatrogenic
Not yet classified

Figure 2: FIGO Classification of Abnormal uterine bleeding




Highlights

* We examine the role of hysteroscopy in abnormal uterine bleeding.

* Outpatient hysteroscopy is cheaper and safer than procedures performed
under anaesthetic.

* Both diagnosis and treatment can be implemented in one consultation
(‘one-stop’ service).

* There is rapid development of technology to increase feasibility of
outpatient hysteroscopy.



