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37.1 Preoperative Imaging and Patient

Selection

Advances in imaging techniques such as transvaginal sonog-
raphy (TVS) and MRI have increased the diagnostic accu-
racy and detection rates of uterine fibroids. In many patients,
a combination of submucosal myomas and intramural myo-
mas can be found. Imaging plays an important role in local-
izing and classifying uterine fibroids in determining correct
treatment. The knowledge of fibroid characteristics prior to
any type of surgery is essential to patient and treatment
selection. Optimized and individual treatment decisions can
only be made with detailed knowledge of the patient’s his-
tory, symptoms and depend on fertility issues and presence
of other pathologies [1]. Hysteroscopic myomectomy is a
minimally invasive procedure, which is the treatment of
choice for mid-sized submucosal fibroids. The detection of
submucosal myomas is usually accomplished by
TVS. Hysteroscopy or magnetic resonance imaging (MRI)
can also aid diagnosis. However, in comparing different
imaging modalities, it is important to note that TVS, hystero-
sonography and hysteroscopy are equally dependent on the
skill of the clinician in contrast to MRI [2]. Nevertheless, due
to its availability, cost efficacy and high accuracy for the
detection of endometrial polyps and submucous uterine leio-
myomas, recent evidence suggests that TVS-based saline
contrast sonohysterography is a potential first-line diagnostic
tool in the preoperative evaluation of premenopausal patients
AUB [3]. Hysterosalpingography (HSG) and computed
tomography (CT) have a limited role in locating fibroids [4].
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37.1.1 Transvaginal Sonography (TVS)

Transvaginal ultrasound (TVS) is an easy and highly avail-
able method to define pathologies of the uterus. Evaluation
of the uterus and cervix for fibroids of any location or
other pathologies like adenomyosis and endometrial pol-
yps that may cause similar symptoms is obligatory prior to
any kind of intervention. In uteri less than 10 gestational
weeks’ size TVS shows a high accuracy for detection of
fibroids in various locations [5]. Comparable to MRI, TVS
is effective in diagnosing the presence of myomas; how-
ever, TVS has limitations in larger uteri (>375 ml) and
those with multiple fibroids (>4) [5, 6]. Efforts should be
made to reduce inter-observer discrepancies and thus
increase the efficacy of TVS [7]. A double-blinded study
of women undergoing hysterectomy for benign disease
found MRI and TVS comparable in detecting the presence
of fibroids [5]. MRI had a sensitivity of 0.99 and specific-
ity of 0.86 and TVS had a sensitivity of 0.99 and specific-
ity of 0.91. However, MRI was superior to TVS with other
features like assessing location, in cases of increasing
number of fibroids and in assessing proportion of myomas
into the endometrial cavity.

37.1.2 Saline Infusion Sonography

Saline infusion sonography (SIS) also referred to as sono-
hysterography is a simple method that allows sonographic
visualization of the uterine cavity and its changes caused by
benign and malignant lesions of mucosal and myometrial
origin. The examination is carried out inserting saline into
the uterine cavity to enhance the contrast of intrauterine
pathologies and surrounding tissues and fluids. If the per-
centage of an intracavitary leiomyoma is not clearly ascer-
tained, saline infusion sonography may be used to evaluate
the uterine cavity. It is a useful tool before planning hystero-
scopic excision of myomas or to assess infertility issues with
presenting fibroids.
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A systematic review of 2-D transvaginal scan with SIS
concluded that it has a high diagnostic accuracy in assessing
uterine cavity abnormalities in patients with subfertility
issues [8]. In diagnosing all intrauterine abnormalities, i.e.
uterine polyps, submucous myomas, uterine anomalies and
intrauterine adhesions, SIS had a pooled sensitivity of 0.88
and pooled specificity of 0.94. SIS as a method of detecting
submucous myomas showed a sensitivity and specificity of
0.82 and 0.99, respectively. Another review [9] supports that
SIS is highly accurate in uterine cavity diagnosis in a differ-
ent patient population with pre- and postmenopausal women
complaining of AUB with pooled sensitivity of 0.95 and
specificity 0.88. A recent meta-analysis supports these data
by demonstrating pooled sensitivity and specificity of 94 and
81% for detection of submucosal uterine leiomyomas by SIS
[3]. SIS has a low cost compared to hysteroscopy with a
short learning curve [8] and is well tolerated [10].

37.1.3 Hysteroscopy

Diagnostic hysteroscopy gives a clear visualization of endo-
metrial macroscopic anatomy. It is an excellent tool for diag-
nosing submucous myomas and can map the extent of
protrusion of submucous or intramural myomas into the
uterine cavity. However, hysteroscopy is not as good as TVS
and sonohysterography in assessing the size of myomas [6].
Hysteroscopy has the advantage of being possible to perform
as an outpatient procedure [11, 12]. Despite the heterogene-
ity of the studies in a systematic review comparing TVS,
sonohysterography and hysteroscopy in premenopausal
women with AUB found SIS and hysteroscopy superior to
TVS in diagnosing submucous myomas [13].

37.1.4 Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) is a valuable diagnostic
tool for visualizing size, number and location of all uterine
myomas and can distinguish among leiomyomas and adeno-
myosis [2, 14]. MRI, hysterosonography and hysteroscopy
were found to be as effective and somewhat superior to TVS
in evaluation of the uterine cavity in a double-blinded study
of women undergoing hysterectomy for benign disease [15].
In a study of 51 premenopausal women undergoing hysterec-
tomy for benign disease, MRI carried less inter-observer
variation in evaluation of abnormalities in the uterine cavity,
submucous myomas, number of myomas and adenomyosis
than for TVS, hysterosonography and hysteroscopy [2].
However, one must consider that MRI is costly and is not as
readily available as the other imaging techniques. MRI

should be considered in complicated cases with large uteri,
multiple myomas or to distinguish myomas from other solid
pelvic masses [16]. In a research setting, MRI may be supe-
rior to TVS in terms of better sensitivity and less measure-
ment errors [17].

37.2 Symptoms and Disease Pattern
Associated with Uterine Fibroids

Symptoms caused by fibroids are related to number, size and
location of the myometrial tumour. In many women, fibro-
mas may be asymptomatic and are diagnosed incidentally on
clinical examination or imaging. However, they can cause
significant morbidity including menstrual abnormalities like
heavy, irregular and prolonged uterine bleeding, iron defi-
ciency anaemia, abdominal pain symptoms with increasing
fibroid size and fertility issues [18]. Especially submucous
fibroids often cause one or a combination of symptoms [19].
An internet survey of more than 21,000 women in eight
countries found that women diagnosed with fibroids reported
more bleeding symptoms and pain symptoms than those
without a diagnosis of uterine fibroids [20]. Uterine fibroids
appeared to have a significant negative impact on these wom-
en’s lives in the past 12 months affecting their sexual life
(43%), performance at work (28%), and relationship, and
family (27%). It is still discussed to what extent acquired
uterine cavity anomalies influence fertility and endometrial
receptivity, and embryo implantation processes [21].

37.2.1 Abnormal Uterine Bleeding

Abnormal uterine bleeding (AUB) in non-pregnant, pre-
menopausal women is a very common gynaecological symp-
tom. AUB has been defined as an abnormality in the
frequency, cycle regularity, duration and volume of men-
strual blood loss in the reproductive years that has been pres-
ent for over six months [22, 23]. The mechanism that makes
submucous leiomyomas a common cause of AUB and heavy
menstrual bleeding is not fully understood. The widespread
use of different terminologies to describe AUB symptoms
has led to difficulties in clinical and research communication
and documentation. The International Federation of
Gynecology and Obstetrics (FIGO) has developed defini-
tions and terminology for AUB symptoms and classification
of AUB aetiologies in the reproductive years. Design and
interpretation of basic and clinical research and attempts to
conduct multicentre or multinational clinical trials are diffi-
cult due to the use of different classification systems [22, 24,
25]. This led to the formation of the Menstrual Disorders
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Working Group in 2005 within FIGO. Since 2012, this work-
ing group has become a standing committee of FIGO, the
FIGO Menstrual Disorders Committee (MDC). The group
has developed internationally supported recommendations
on definitions and terminology for AUB symptoms [22-26]
as well as a new classification of underlying causes of AUB
in the reproductive years [23]. This terminology and classifi-
cation systems provide the tools to increase precision in
communicating aetiologies, symptoms, diagnosis and treat-
ment of AUB. Where possible, definitions were based on
data derived from population-based studies. Results and rec-
ommendations have been published as the PALM-COEIN
classification of AUB aetiologies [23].

37.2.2 Recurrent Pregnancy Loss

Recurrent pregnancy loss (RPL) is defined as three or more
consecutive miscarriages before 10 weeks gestation [27].
Fibroids, particularly those that impinge upon the endome-
trium, may affect fertility by interfering with implantation
near the lesion, rapid distension of the uterine cavity in early
pregnancy or impairment of uterine contractility [28, 29]. It
is unknown how uterine fibroids affect pregnancy outcome
in patients with RPL. However, a meta-analysis found a sig-
nificantly higher spontaneous abortion rates in women with
submucous myomas (RR 1.68) [30]. A systematic review on
the prevalence of submucosal and cavity-distorting myomas
in women with two or more abortions found three relevant
studies, none of them with a control group [31]. The preva-
lence of fibroids affecting the cavity was 4% for women with
two or more losses, while women with three or more losses
had a slightly higher prevalence of these lesions (6%).
Cavity-distorting fibroids have been associated with sponta-
neous miscarriage [32] and may also contribute to RPL since
recent evidence has shown that their prevalence in the RPL
population is slightly higher compared to women with sub-
fertility of unknown cause [33].

37.2.3 Subfertility

The management of women with uterine leiomyomas
depends upon several factors, including patient’s age and
symptoms, her obstetrical history and future childbearing
plans. Prophylactic therapy to avoid future complications
from myomas is debated [34]. Fibroids have been associated
with decreased implantation rates, especially those impair-
ing the endometrium. In addition, abnormal distension of the
uterine myometrium in early pregnancy or changes in uterine
contractility have been associated as causes for decreased

conception rates and increased abortion rates [28-30]. There
is a lack of good-quality data on whether leiomyomas
adversely affect pregnancy outcome. The available informa-
tion consists largely of observational case series and case
reports that are limited by different patient populations, dif-
ferent criteria regarding the size, location, and number of
leiomyomas, small numbers of adverse events, ascertain-
ment bias in selecting study participants and inadequate
adjustment of confounders. Uterine myomas are found in
5-10% of women with infertility and fibroids are the only
abnormal findings in 1.0-2.4% of all infertile women
[35-37].

37.3 Classification Systems of Uterine
Fibroids

Categorization and classification of fibroids is of major
importance when considering and estimating the effect of
therapeutic options including medical, interventional guided
or surgical therapies for patients in a clinical setting and in
research. To date, several classification systems have been
described. However, there is no consensus in the use of vari-
ous classifications. Currently, there is insufficient data to
suggest which system provides the best combination of
acceptance for clinical and research utility.

37.3.1 Three-Stage Classification System

The classification consists of three parts and is associated
with the FIGO classification of uterine fibroids [23]. The pri-
mary classification system only describes the presence or
absence of one or more myomas, regardless of number, loca-
tion or size (Fig. 37.1).

The secondary classification system reflects on distortion
of the uterine cavity. Based on their relationship to the uter-
ine cavity, fibroids are related to submucous or other i.e.
intramural or subserosal origin (Fig. 37.2). The tertiary clas-
sification system describes several types of fibroids accord-
ing to their relationship to the endometrium, myometrium
and serosa. They are referred to as submucous, intramural or
subserosal. Also, it describes those of the cervix and detached
from the uterus like intraligamentary-situated myomas.

37.3.2 FIGO Leiomyoma Classification System
The FIGO system for classification of leiomyomas is in accor-

dance with European Society of Gynaecological Endoscopy
(ESGE) system for categorization of submucous myomas but
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Fig.37.1 The three-stage
classification system for

The three stage classification system for leiomyoma

Tertiary

leiomyomas Primary Secondary
or or

Fig.37.2 Illustration of the
secondary part of the
three-stage classification
system describing the
relationship to the uterus

Submucosal
fibroid

Fallopian
tube
Uterus

Endometrium

adds a number of other categories including intramural and
subserous lesions [23] (Fig. 37.3). In addition to the ESGE
classification, this system describes the relationship of the
fibroid to the uterine serosa. Type 2-5 lesions are not candi-
dates for operative hysteroscopy as they impact both endome-
trium and serosa, so called hybrid leiomyomas. FIGO type 3,
4 and 5 are intramural lesions located within the uterine wall.
They may enlarge the uterus and distort the uterine cavity or

| 0 Pedunculated intracavity

| 1 <50% intramural

| 2 >50% intramural

Subserosal
fibroid

Intramural
fibroid

serosal surface. FIGO type 6 and 7 myomas originate from the
myometrium involving the serosal surface of the uterus. They
can occur with broad or pedunculated base and may be situ-
ated intraligamentarily thereby extending between the folds of
the broad ligament. Type 8 lesions are myomas that do not
have any relation to the myometrium e.g. cervical lesions,
lesions that exist around the round or broad ligament without
direct attachment to the uterus and other “parasitic” lesions.
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SM - Submucosal 0 Pedunculated intracavitary
Leiomyoma 1 <50% Intramural
subclassification
system 2 >50% Intramural
3 Contacts endometrium; 100% intramural
4 Intramural
5 Subserosal >50% intramural
6 Subserosal <50% intramural
5
- 7 Subserosal pedunculated
8 Other (specify e.g. cervical, parasitic)

Hybrid

leiomymas

(impact both
endometrium and
serosa)

Two numbers are listed separated by a hyphen. By convention, the first
refers to the relationship with the endometrium while the second refers to
the relationship to the serosa. One example is below

2-5 Submucosal and subserosal, each with less
then half the diameter in the endometrial

and peritoneal cavities, respectively.

Fig.37.3 FIGO leiomyoma sub-classification system

Fig.37.4 PALM-COEIN

classification system for AUB Polyp

in non-gravid women of

reproductive age Adenomyosis

Leiomyoma

Malignancy & hyperplasia

Coagulopathy
Ovulatory dysfunction
-\ Submucosal Endometrial
Other .
Latrogenic

37.3.3 PALM-COEIN Classification

The PALM-COEIN classification is a classification of AUB
aetiologies in non-gravid women of reproductive age [23].
Standard practice includes obtaining a structured patient
history and appropriately using the diagnostic tools neces-
sary in identifying potential causes and contributors to
AUB. The classification system is divided into nine basic
categories that are arranged in the acronym PALM-COEIN:
Polyp, Adenomyosis, Leiomyoma, Malignancy and

Not yet classified

Hyperplasia—Coagulopathy, =~ Ovulatory  Dysfunction,
Endometrial dysfunction, /atrogenic, and “Not otherwise
classified” (Fig. 37.4).

The PALM entities are either measurable visually using
imaging techniques and/or diagnosed via histology. The COEIN
group is related to entities that are not defined by imaging or
histopathology. These entities can be organized in the form of a
table to facilitate documentation of clinical evaluation and
results. The categories are designed to facilitate the develop-
ment of sub-classification systems. The system was constructed
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Fig.37.5 PALM-COEIN
classification is divided in to
structural and non-structural
causes of AUB

Structural causes of HMB
(PALM)

* Polyps (endometrial or cervical2)

* Adenomyosis
* Leiomyoma
- Submucosal

- Other

* Malignancy and hyperplasia

Notation

Nonstructural causes of HMIB
(COEIN)

* Coagulopathy

¢ Ovulatory dysfunction

* Endometrial (primary disorders
of the endometrium)

e Latrogenic

* Not yet classified

> 1 may be present; notation follows TNM cancer staging model.
For example, a patient with polyps and confirmed von Willebrand disease
would be classified as P1AgLoMg-C10gEqlgNg

since any patient could have one or more entities that cause or
contribute to AUB and that these structural entities could be
asymptomatic and thus not be the cause of AUB (Fig. 37.5).

37.4 ESGE Classification

A classification system for describing the extent of myome-
trial involvement of submucosal myomas visualized by hys-
teroscopy was initially described by Wamsteker and
colleagues [38]. It has been adopted by ESGE (European
Society of Gynaecological Endoscopy) and is associated
with the FIGO system (Figs. 37.3 and 37.6). According to
the degree of myometrial penetration, submucosal myomas
are referred to as Type O, I and II. Type O lesions lie within
the endometrial cavity, are easier to remove, and require less
operative time and less fluid deficit and blood loss than the
other types [39]. Type I lesions extend less than 50% into the
myometrium. Type II lesions extend 50% or more within the
myometrium, which is associated with higher risk of exces-
sive intraoperative fluid absorption and risk of bleeding,
increased operative time and likelihood of additional proce-
dures due to incomplete resection [38, 39].

37.4.1 LASMAR Classification System/STEP-W
System

The LASMAR, also called the STEP-W (size, topography,
extension, penetration, and wall) system, is a pre-surgical clas-
sification [40] to evaluate the viability of hysteroscopic surgical
treatment of submucous myomas (Fig. 37.7). In addition, the
system aims to estimate degree of difficulty of hysteroscopic
myomectomy and suggest appropriate treatment. It helps the
surgeon in identifying which patients will have a complete
myomectomy and which patients will have more complex sur-

No invasion
of uterine wall

>50%

Invasion
<50%

Invasion

Fig.37.6 ESGE classification of submucous leiomyomas

gery. The ESGE classification only evaluates degree of pene-
tration of the myoma into the myometrium, not giving a
complete guidance on degree of difficulty of hysteroscopic
myomectomy. The system gives a score, maximum of 9, for the
following parameters as in the abbreviation:

37.4.2 STEP-W

— Size is the largest diameter of the nodule in centimetres.

— Topography at the uterine cavity, which part of the uterine
cavity the myoma is situated.

— Extension of base of the fibroid to the wall of the myoma
in relation to the uterine wall i.e. if the myoma covers the
uterine wall by <1/3, between <1/3 and 2/3 or >2/3.
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. Extension . Lateral
Size (cm) Topography of the base Penetration Wall Total
0 >2-5 Low <1/3 0
1 >2-5 Middle >1/3-2/3 <50% +1
2 >5 Upper >2/3 > 50%
Score + + + + +
Score Group Complexity and therapeutic options
0-4 | Low complexity hysteroscopic myomectomy.
5-6 I High complexity hysteroscopic myomectomy. Consider GnRH use?
Consider Two-step hysteroscopic myomectomy.
7-9 ] Consider alternatives to the hysteroscopic technique

Fig.37.7 The LASMAR/STEP-W scoring system for submucous myomas

— Degree of Penetration of the fibroid into the myometrium,
which uses the same classification as ESGE, see above
under 5.

— Wall, if the myoma is attached to the lateral wall.

The score is used to divide myomas into group I, IT and III
estimating the likelihood of successful removal. A patient
can have more than one submucous myoma, each myoma is
scored individually and the submucous myoma with the
highest score guides the recommended treatment. Score 0—4,
also referred to as group I, suggests a low complexity of hys-
teroscopic myomectomy. Score 5-6, referred to as group II,
suggests a complex hysteroscopic myomectomy, and the
authors recommend considering preparation with GnRH
analogue and/or two-stage surgery. Score 7-9, group III,
suggests non-hysteroscopic treatment of fibroids [40, 41].
Lasmar and colleagues compared their new classification
system to ESGE in 55 patients with 57 myomas in a prospec-
tive study [40]. They found that their classification is more
accurate in predicting complete procedures.

The suggested system uses hysteroscopy to define param-
eters [40]. A prospective study of 34 women with submucous
fibroids scheduled for hysteroscopic surgery investigated if
2-D and 3-D ultrasound alone could obtain the same STEP-W
score as the original hysteroscopic technique described by
Lasmar in 2005 [42]. Inter-observer concordance between
the methods was high (Cohen’s kK = 0.77). However, patient
numbers were limited and patients only had a maximum of
two submucous fibroids.

The PALM-COEIN classification looks directly at the
aetiology behind AUB divided into structural causes, i.e. that
can be evaluated, diagnosed by imaging and/or taken a

biopsy from, and non-structural causes, i.e. underlying medi-
cal conditions. This can be a useful clinical tool in the evalu-
ation of patients, providing structure in clinical training/
research allowing a clear illustration that patients can have
more than one condition contributing to AUB. It was created
to support further development of sub-classification systems.
However, it differs from the other classifications as it does
not describe myomas further to aid the clinician for hystero-
scopic management. The FIGO classification provides a
standardized nomenclature for all types of myomas, not only
submucosal myomas as the ESGE and STEP-W classifica-
tions, but their location and changes in uterine anatomy.
However, size and number of leiomyomas are not described
in the FIGO classification system. It offers simplified and
unified terminology to the benefit of clinical research and
collaboration. Both ESGE and STEP-W classifications were
both developed to guide the clinician in assessing the level of
difficulty of hysteroscopic resection of submucous myomas.
The STEP-W classification considers more parameters than
ESGE, not only extent of myometrial involvement of the
lesion but also size of the largest myoma, location of the
lesion in the uterine cavity, extent of the myoma base on the
uterine wall and whether the lesion is on the lateral uterine
wall. This provides an optimal classification tool for preop-
erative assessment of submucous fibroids and clear terminol-
ogy to be used in research. The disadvantage of the STEP-W
classification is that the score is primarily given at hysteros-
copy, thereby excluding non-invasive imaging techniques
such as TVS. However, 2-D and 3-D ultrasound scoring may
be more feasible and require less resources and discomfort
for the patient [42]. Although there are many classifications
for leiomyomas, they all have a different value in daily prac-
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tice and in a research/education setting. However, simplify-
ing and unifying terminology can improve evaluation,
(preoperative) management, teaching and research to the
benefit of patients.

37.5 Surgical Outcome of Hysteroscopic
Myomectomy

Outcomes after hysteroscopic surgery have been difficult to
compare due to the lack of consistency across studies regard-
ing classification systems, type of myoma treated, meno-
pausal status, objective measurement of fluid and blood loss,
complication rates and duration of follow-up. In addition,
data on rates of subsequent reoperation or fertility outcome
are sparse [43]. A retrospective study of 235 patients with
AUB or infertility problems who underwent hysteroscopic
resection for myomas found the intraoperative complication
rate to be limited (2.6%). Long-term follow-up of patients
(range 18-66 months) showed favourable outcome and
patient satisfaction in 94.4% [44]. Two large national studies
found an incidence of adverse events associated with hyster-
oscopy to be below 1% [45, 46]. Crucial issues in hystero-
scopic myomectomy are size and type of fibroid, risk of
incomplete excision, surgical experience and risk of possible
complications. Complete resection of fibroids depends on
the extent of myometrial penetration. The rate of incomplete
resection ranges from 5 to 17% in retrospective case series
[44, 47].

A recent Cochrane review of women with otherwise
unexplained subfertility and submucous fibroids found no
gain with hysteroscopic myomectomy compared to regular
fertility-oriented intercourse during 12 months for clinical
pregnancy (odds ratio (OR) 2.4, p = 0.06) and miscarriage
(OR 1.5, p =0.47, 94 women); however, the evidence was of
low quality [48]. Due to the lack of good evidence, one
should be extra vigilant in the management of patients with
RPLs in the recommendation of treatment options for
fibroids.

37.5.1 Surgical Outcome: Complications
of Hysteroscopic Surgery

Hysteroscopic resection of large fibroids may confer periop-
erative complications and might require more than one pro-
cedure for complete resection and symptom relief. A
prospective observational study of 122 women investigated
patient characteristics affecting outcome of hysteroscopic
myomectomy [49]. The relative risk (RR) for fibroid-related
surgery within four years of follow-up was significantly
lower in women with fibroids that measured <3 cm in diam-
eter with RR 0.21 compared to fibroids >3 cm in diameter

and mainly intracavitary lesions (type 0 and I) with RR 0.26
compared to intramural lesions (type II). Increasing size and
extension of fibroid requires a high level surgical skill [38,
47]. Typical complications of hysteroscopic resection include
perforation, incomplete resection, fluid loss, bleeding and
intrauterine adhesions.

A retrospective study found that intraoperative complica-
tions, defined as uterine perforation, excessive glycine
absorption (1 1 or more), hyponatremia, haemorrhage
(500 ml or more), bowel and bladder injury, ability to dilate
the cervix and procedure-related hospital admissions,
occurred in 25 of 925 interventions (2.7%) [50]. Excessive
fluid absorption was the most common complication
(0.76%), followed by uterine perforation (0.43%). The
authors found that type of hysteroscopic procedure per-
formed is related to risk of complications. Hysteroscopic
myomectomy was the procedure associated with the highest
odds of complications (OR 7.4), followed by resection of
uterine septum (OR 4.0) compared to polypectomy (OR 0.1)
and endometrial ablation (OR 0.4). Similarly, Jansen and
colleagues found operative-resectoscopic procedures such as
intrauterine adhesiolysis to be associated with a higher inci-
dence of complications (4.48%) compared to endometrial
resection (0.81%), myomectomy 0.75% and polyp removal
0.38% (p < 0.001) [46].

First described during urological resection procedures
(TUR), extensive loss of fluids during hysteroscopy does
account for severe imbalances of electrolytes [51]. The
OHIA syndrome (operative hysteroscopy intravascular
absorption syndrome) may occur due to excessive fluid over-
load, similar to TUR syndrome [52, 53]. Hypotonic solutions
such as glycine are used in combination with monopolar
resection loops, whereas bipolar loops are used in combina-
tion with isotonic fluids. Excessive fluid absorption occur-
ring in cases of extensive endometrial or myometrial
resection potentially results in hyponatremia and volume
overload [44]. The pressure in myometrial venous vessels is
10-15 mmHg, while the intrauterine pressure for distention
is kept above 40-60 mmHg in order to facilitate visualization
of intracavitary architecture. As a consequence, rapid intrav-
asation, hyponatremia, metabolic acidosis, pulmonary and
cerebral oedema may develop [53]. A common reason for
termination of a technically difficult procedure is excessive
absorption of distension fluid [38, 54]. The volume of fluid
absorbed during the procedure has been shown to signifi-
cantly correlate with the degree of myometrial penetration of
the fibroid. Critical volumes for type O fibroma as described
by the ESGE classification were 450 ml, for type I and type
IT fibroids 957 ml and 1682 ml, respectively [39]. In fact,
absorption of small amounts (1-2 1) occurs in 5-10% of
patients with a mild OHIA syndrome, while the classic syn-
drome develops in <1% with intravascular absorption in
excess of 2 1. Intravasation of over 2 1 (1.5% glycine) may
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cause severe OHIA and has been associated with a mortality
of 25% [53]. Hence, continuous fluid monitoring and aware-
ness of a threshold of fluid loss of about 1.5-2 1 are pivotal in
hysteroscopic surgery. Due to the inconsistent results on
OHIA published so far, a recent guideline (BSGE/ESGE) on
the management of fluid distension media in hysteroscopy
refers to an upper threshold for isotonic media of 2500 ml in
healthy women [55]. However, in patients with comorbidi-
ties and advanced age, lower thresholds should be applied
with upper fluid deficit levels of 750 ml for hypotonic solu-
tions and 1500 ml for isotonic solutions [55].

Several complications have been shown to be related to
insufficient cervical dilatation, suggesting that cervical rip-
ening agents may prevent this problem. Administration of
misoprostol before hysteroscopy can facilitate the procedure
and thus reduce the risk of procedure-related complications.
One randomized controlled trial of 92 nulliparous women
undergoing hysteroscopy due to suspected intrauterine
abnormalities received 200mcg of misoprostol vaginally or
placebo 9—10 h before the procedure [S6]. Mean cervical
width was significantly higher in the misoprostol vs. placebo
group (7 mm vs 4 mm). Mean duration of the hysteroscopy
was significantly lower in the misoprostol group vs. placebo
group (90 and 142 s). The same group supported these find-
ings with a randomized controlled trial of 152 women but
also found that cervical tears occurred more often in the pla-
cebo vs. the misoprostol group (11.4% vs. 1.4%) [57].

The relationship of submucous myomas to the uterine
serosa is another important factor, since hysteroscopic resec-
tion is not considered appropriate in cases of contact with the
serosa which has been strongly associated with an increased
risk of perforation and serious injury. If perforation occurs
with an activated electrode, bowel injury has to be assumed
until proven otherwise [50]. Laparoscopic exploration should
be considered in these cases [54].

However, incomplete resection does not necessarily lead to
reoperation. In a series of 41 women with incomplete hystero-
scopic resection of fibroids, only 44 percent underwent further
fibroid-related and symptom-associated surgery within three
years [47]. In another series, at three-month follow-up, saline
infusion sonohysterography revealed that incompletely
resected fibroids had regressed in 21 of 38 patients [58].
Several observational studies support the ability of the ESGE
classification system to predict complete fibroid resection.
Type 0 fibroids were reported to be completely resected in
over 95%, type I in 86-90%, and type Il in 61-83% [47].

Finally, formation of intrauterine adhesions can interfere
with fertility or menstruation. Studies in which second-look
hysteroscopy was performed after the initial hysteroscopic
myomectomy report, found that the rates of adhesions varied
widely, from 0 to 46% [59]. The rate appears to be higher if
more than one fibroid is resected with adhesion rates of 31%
for single versus 46% for multiple fibroids [44, 59].

37.5.2 Surgical Outcome: Reduction of AUB

Among symptomatic women with uterine fibroids, AUB is a
common symptom. The prevalence of submucous myomas
in women with AUB was identified in a systematic review of
11 studies and reached 23.4% [60]. Furthermore, submucous
myomas can be found in 23.4% of premenopausal women
and 4.5% of postmenopausal women with AUB [1, 60]. It is
difficult to evaluate how far submucous fibroids do cause
AUB. The mechanisms that contribute to AUB are unclear
and may involve dysregulation of endometrial haemostasis
and/or mechanical irritation of the endometrium by fibroids
extending into the junctional zone (JZ). However, to our
knowledge, no studies have clearly evaluated these
pathomechanisms to date. The correlation between local
irritation by myomas and AUB may be answered by the
effect of hysteroscopic surgery in women with those lesions
and AUB. The long-term results of trans-cervical hystero-
scopic myomectomy (TCRM) for AUB where the procedure
was carried out without other interventions such as endome-
trial ablation demonstrate success rates of 60—-90% defined
as time periods not requiring further interventions post resec-
tion [1]. Patient satisfaction and reduction of AUB rates war-
rant appropriate selection of patients and accurate pre-surgical
diagnostic workup including knowledge of size, type and
number of submucous fibroids. An observational study with
a period of three years found that TCRM of type 2 myomas
could eventually be performed but required a larger number
of repeat procedures than the more superficial types 0 and 1
myomas, which almost always were completed with a single
operation [38]. Analysing factors that might help to predict
the need for further surgery, the authors identified two sub-
groups of patients: women with a normal-sized uterus and
not more than two submucous fibroids identified at hysteros-
copy were found to have a risk of undergoing additional pro-
cedures within 3 years of only 9.7%. In contrast, the presence
of an enlarged uterus and three or more submucous myomas
lead to further surgery in 35% [38]. Aiming to limit the num-
ber of hysteroscopic interventions for AUB, TCRM may be
combined with additional procedures such as endometrial
ablation (EA). A retrospective study comparing the out-
comes of women undergoing TCRM alone with those under-
going a combination therapy of resection and EA showed a
significantly higher success rate when ablation was added. In
cases of complete resection of fibroids, bleeding could be
controlled in 96.7% of those women with combined EA
compared to 84.4% undergoing TCRM only [61]. In cases of
incomplete resection, 92.3% of women achieved control
after concurrent ablation in contrast to 70.4% if ablation was
not performed additionally. Although no RCTs have been
performed to compare these techniques, a combination of
TCRM and EA should be considered in patients with submu-
cous fibroids and AUB. As stated above, subsequent surgical
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interventions following TCRM have been associated with
increasing uterine size and number of myomas. In addition,
it should be noted that concomitant pathologies such as ade-
nomyosis appear to decrease success rates of TCRM in
patients with AUB [61]. Preoperative measures to increase
success rates of TCRM include the administration of GnRH
analogues or ulipristal acetate (UPA) due to their potential to
induce amenorrhea and improve anaemia. Both may reduce
electrolyte imbalances and thereby complications such as
OHIA [55]. Both agents appear to be equally efficient as
demonstrated by a retrospective cohort study of patients
receiving GnRH or UPA for 3 months prior to TCRM [62].
Whether these agents should be used routinely prior to
TRCM is debated since data have shown benefits regarding
reduced fluid loss and induction of amenorrhea but have also
demonstrated conflicting results regarding operation time
and improvement in rates of complete excision [19].

37.5.3 Surgical Outcome: Fertility
and Recurrent Pregnancy Loss (RPL)

Fibroids of all types have been observed in 10% of women
with subfertility. In up to 2.4% of women with subfertility,
fibroids are the only detectable pathology [19]. How far
fibroids and especially submucous lesions do affect fertility
and pregnancy outcome has been discussed in previous
chapters. Current evidence suggests a significant reduction
of implantation and ongoing pregnancy rates in women with
fibroids changing the intracavitary architecture [30].

Based on these assumptions, TCRM is a highly valuable
tool for removal of submucous myomas to increase live births
and decrease abortion rates. A systematic review by Pritts and
colleagues [30] clearly supports excision of submucosal myo-
mas with an increase in post-surgical pregnancy rates com-
pared to non-treated patients. The degree of cavitary distortion
and its correction appears to influence outcome. Fertility rates
at a mean of 41 months following TCRM have been reported
to be 49%, 36%, and 33% in type 0, 1 and 2 myomas, respec-
tively [63]. An RCT of 215 women with submucosal fibroids
and infertility randomly assigned to surgery (TCRM) or diag-
nostic hysteroscopy only conceived spontaneously in 63%
post intervention versus 28% in the diagnostic group [64].
Similarly, Casini and colleagues [65] investigated the effect
of myomectomy of submucosal and intramural fibroids in
subfertility patients observing spontaneous pregnancy rates
of 43% following TCRM versus 27% in the non-treatment
group. To date, no studies have evaluated the effect of TCRM
in patients undergoing ART/IVF (artificial reproductive tech-
niques, in vitro fertilization).

However, TCRM should also be indicated in the light of
possible complications negatively affecting fertility since the
impact of extensive resection of endometrium covering sub-

mucosal fibroids on fertility remains unclear. At present,
high-quality evidence from systematic reviews [48, 66] sug-
gests a favourable effect of TCRM in subfertility patients in
experienced hands and following a detailed pre-surgical
workup.
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