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h i g h l i g h t s
� Polyps of the lower reproductive tract are found in 7.8e50% of women.
� Trans vaginal ultrasound is an excellent diagnostic technique to diagnose the size and the location of endometrial polyps.
� TVU and hysteroscopy give accurate diagnosis and effective treatment of polyps with low recurrence or complications.
� Endometrial Polyps have the lowest incidence of malignant transformation compared to other body systems.
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a b s t r a c t

Polyps of the lower reproductive tract are found in 7.8e50% of women. It has been hypothesized that cy-
togenetic modifications on chromosomes 6, 7 and 12 as well as epigenetic factors involving enzyme and
metabolic activities may cause polyps to develop. Cervical polyps found in 2e5% of cases are of low clinical
significance and can cause, although rarely, post coital bleedings. Cervical polyps grow during pregnancy
and mucorrhoea. Trans vaginal ultrasound (TVU) provides an excellent diagnostic technique to diagnose
the size and the anatomic location of endometrial polyps (EPs). In asymptomatic youngwomanwith small
EPs<10mm in size, conservativemanagement can be safely followed bymonitoring the polyp growth. EPs
located at the fundal and tubocornual regions mechanically affect fertility and disturb normal cellular
function due to chronic inflammation. In cases where Eps are a cause of subfertility mechanical hystero-
scopic resection is advisable. When the sole reason for infertility is an EP, the patient often becomes
spontaneously pregnant shortly after removal. EP Detection in either peri- or post-menopausal age, in
symptomatic or asymptomatic patients calls formeticulous hysteroscopic examination and polypectomy is
mandatory. Endometrial curettage is also recommended to rule out sub clinical endometrial hyperplasia or
cancer. Hysteroscopic surgery for large EPs using bipolar resectoscopes, hysteroscopic morcellators or
shavers are considered equally efficient and safe under general anaesthesia.

Recurrence rate of EPs after resection is unknown. The recent advances in TVU and hysteroscopy,
however, should provide an accurate diagnosis and effective treatment of polyp in the female repro-
ductive tract with minimal recurrence or surgery complications. The significantly increased incidence of
colorectal polyps in cohorts that also had EPs might indicate that patients with EPs should be also
referred for colonoscopy. EPs have the lowest incidence of malignant transformation as compared to
colon, urinary bladder, oropharyngeal, nasal and laryngeal carcinomas.

© 2017 IJS Publishing Group Ltd. Published by Elsevier Ltd. All rights reserved.
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1. Definition of polyp

The word “polyp” arises from the ancient Greek word “polypus”
meaning “many feet”. The definition mainly describes its external
characteristics rather than its histopathological features. Within
this context any lesion or abnormal formation that looks like a
polyp can be referred to as a polypoid structure.

Polyps can arise from any mucus membrane in the body, and
they are usually benign [1]. Gynaecological polyps are categorized
based on their location, type, and presence/absence of a stalk [1].
According to Uglietti et al. postmenopausal women are at higher
risk of having malignant EPs compared to premenopausal women
[2]. In addition, it was also found that the younger thewoman's age,
the less likely she is to develop a malignant polyp.
2. Epidemiological factors, frequency

The exact epidemiology of gynaecological polyps remains un-
clear. The incidence of polypoid development is difficult to esti-
mate. These structures may grow in the uterus, cervix, and rarely in
the vagina. Additionally, the polyps may vary widely in exact
localization within these tissues. In previous years the ability to
locate and diagnose polyps was limited by technology, as well as
the fact that they were asymptomatic in many cases. It is not un-
common for asymptomatic polyps to be first discovered in a routine
physical examination or during investigations of infertility. The
developments of high-resolution 2D and 4D ultrasound, contrast
(HyCoSy/HyFoSy) sonography and hysteroscopy are aiding clini-
cians in diagnosing more cases of polyps [3].
2.1. Endometrial polyps (EPs)

EPs are the most frequently diagnosed type of gynaecological
polyp, with prevalence reports ranging from 7.8%e50% [3,4]. Ac-
cording to Clark et al. [5] the prevalence of EPs in a populationwith
no abnormal bleeding is estimated to be 10%. However, the prev-
alence of EPs account for 7.8% up to 34.9% in different populations,
such as patients presenting with abnormal uterine bleeding [1].
2.2. Cervical polyps

Cervical polyps are the next most reported after EPs. According
to Levy et al. [6], endocervical polyps are identified in 2e5% of cases.
2.3. Vaginal/vulva polyps

Vaginal polyps are the least frequently observed, with very few
reports found in the literature [7]. As such, the focus of this review
remains primarily on endometrial and cervical polyps.
3. Topographical classification of polyps

The key difference between endometrial and cervical polyps is
their location. Accordingly, the first way to categorize polyps is by
their topography. Cervical polyps can be endocervical categorized
by their presence inside the cervical canal, or ectocervical which are
present on the outer surface of the cervix as demarcated by the
transformation zone. Endocervical polyps are more common than
ectocervical polyps and they are present mostly in premenopausal
women. In contrast, EPs are present in the uterine cavity and are
made up of endometrial glands and stroma (with blood vessels if
their size is large) [6].
3.1. Endometrial polyps

EPs are considered hyperplastic growths of stroma and endo-
metrial glands. They are usually benign but can be malignant in
some rare cases [6]. The most common symptom of polyp
involvement is abnormal uterine bleeding (AUB) and usually is
more commonly seen in premenopausal women. However, some
patients might be completely asymptomatic [1]. Polyps are some-
times detected incidentally in asymptomatic patients. In patients
that complain of symptoms, however, abdominal pain is often
mentioned [3]. Histologically, EPs are characterized by fibrotic
stroma, thick blood vessels and irregular glands (Figs. 1 and 2). In
addition to that, they can be carcinomatous (rare), atrophic, or
hyperplastic [6].

3.2. Cervical polyps

Cervical polyps arise from glandular epithelial hyperplasia. They
are commonly benign but they can be malignant in 0.2e1.5% of the
cases. The aetiology is unclear and they are usually pedunculated
(Fig. 3). In addition, at the tip of the polyp, there is commonly
squamous metaplasia [6].

4. Stalk formation

A third method used to categorize polyps is based on the pres-
ence or absence of a stalk. If the stalk of the polyp is narrow and
elongated, it is referred to as pedunculated polyp. This formation is
more common than a polyp with no stalk, which is referred to as
sessile polyp.

5. Histological type

The most trustworthy histological features used to identify a
polyp are the presence of focal glandular clusters, followed by
fibrous stroma [8]. Cervical polyps are characterized by a fibro-
vascular core of stromal cells surrounded by a papillary pro-
liferations of cells. These cells may be composed of either squamous
or glandular epithelium. EPs, on the other hand, are better
described as a mix of large thickened blood vessels with fibrous
stroma and differently shaped glandular spaces. EPs are more var-
ied in nature, which reflects the broad spectrum of the endometrial
tissue, where the polyps originated from and the wide variations
observed between cases. Classification by tissue type is another
way to categorize polyps. Multiple categories have been named to
describe these species such as: adenomatous (most common),
cystic, fibrous, vascular, inflammatory, and fibromyomatous.
Alternatively, Di Spiezio Sardo et al. [9] labelled the possible types
as: hyperplastic, atrophic, functional, adenomyomatous and pseu-
dopolyps. Little histological description of these structures is
available for vaginal polyps, owing to their extreme rarity. Thus far,
vaginal polyps have described them as tubulo-squamous in nature
[7]. This is a notion, however, that must be further investigated.

6. Location of the polyps in the endometrial cavity

An important piece of information that is frequently left out of
publications, is the exact anatomical localization of the polyps.
Cervical polyps may be present either in the endocervix or ecto-
cervix (Fig. 3). However, EPs are far more complex when consid-
ering that they may be present at any site within the endometrial
cavity. The frequency of polyps in various locations in the uterine
cavity are included in the data shown in Table 1. One study reported
that resected uterine polyps were most frequently taken from the
anterior and posterior walls followed by the fundus. However,



Fig. 1. Samples of Histological types of EP.

Fig. 2. EP after resection using Dilation and Curettage.
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additional validation of this data through further studies is needed
[3].

The location of a polyp is of considerable importance when
addressing fertility issues. Higher pregnancy rates have been re-
ported after removal of tubocornual EPs than after removal of EPs
situated in other intrauterine locations, for example, to the lower 1/
3 of the uterine corpus [10].

7. Genetics and predisposition

A number of theories have been proposed to explain the aeti-
ology of polyps. Of those theories, genetic modifications were the
first to be extensively studied. These were summarized by Dal Cin
et al. in 1995 [11] who categorized polyps into one of four
subgroups of cytogenetic changes, including: (1) rearrangements in
the 6p21-22 region, (2) rearrangements in the 12q13-15 region, (3)
rearrangements in the 7q22 region and (4) polyps with a normal
karyotype. More recently, investigations have also assessed the
involvement of apoptosis related genes such as bcl-2 and bax. Bcl-2
is an oncogene that can inhibit apoptosis, and similarly, bax is a
gene known to induce low level apoptosis called “housekeeping
apoptosis.” An analysis of EPs showed an increased bcl-2/bax ratio
that could ultimately be a mechanism that promotes growth of EPs,
that is worth further investigation [12]. Fewer studies are available
regarding the genetic basis of cervical polyps which, unlike EPs, are
more often attributed to inflammation [6]. Fig. 4 demonstrates the
possible genetic pathways of polyp development.

Ultimately the genetic basis of polyp developmentmay continue



Fig. 3. Direct visualization of CP.

Table 1
Polyps' clinical characteristics according to patients' age.

Frequency Most Frequent Location Average Size Cancer Risk Pop Recurrence
Rate

Frequency of
multiple polyps

Association with other Pathology

Gynaecological
Endometrial 7.8%e50% [3,4] 39% posterior

wall/31% anterior wall [3]
ND 0.8e2.8% [2,3] ND 12e20% [23] 46.7% endometriosis patients

present with EP [26]
Endometrial hyperplasia

Cervical 2e5% [6] Endocervix [21] 2e30 mm [21] 0.1e1.63% [6] 3e11% [21] ND 8% concurrent with endometrial
polyp [21]
Endometrial Hyperplasia [21]

Infertility
Endometrial 10e32% [23] 32.0% posterior

uterine wall [13]
1.9 ± 1.4 cm [28] ND 4.9% [28] 35.4% [13] Chronic (local) inflammation

Altered receptor profile affecting
fertility

Cervical ND Endocervix [21] ND ND ND ND Abnormal uterine bleeding
Menopause
Endometrial Up to 40% [24] ND ND 11.8% [2] ND ND ND
Cervical ND Endocervix [21] ND ND ND ND Abnormal uterine bleeding

[ ] ¼ number of references.
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evade understanding. Polyps appear to depend on not just one, but
rather many genetic alterations. Furthermore, these alterations
frequently appear to operate in conjunction with metabolic, drug
induced, and environmental factors. Published studies describe the
involvement of various factors including: enzymes, diabetes mel-
litus, obesity, hypertension, age, menopause status and steroid
hormone receptors [13,14].
8. Physiology and preventative measures

The pathogenesis of polyps in the lower reproductive tract is
highly ambiguous. A small percentage of polyps transform into
malignancies, however very few predictive factors for this phe-
nomenon have been successfully elucidated. This question is of
particular importance given the increasing frequency of polyp
diagnosis in both symptomatic and asymptomatic women. In
symptomatic cases, issues with either infertility or abnormal
uterine bleeding tend to be the most common presenting com-
plaints. No preventative measures are in place to avoid these,
however successful treatment is possible using hysteroscopic
resection, which is currently referred to as “the gold standard” of
treatment and boasts very high success and patient satisfaction
rates [15].

9. The effect of polyps on the endometrium

EPs are also associated with increased production of inhibitory
factors such as glycodelin that can inhibit natural killer cell function
as well as with reduced blood flow to endometrial lining. These
effects may result in disruption of implantation and increased
miscarriage rates. Abnormal bleeding is a frequent symptom due to
vascular fragility and surface erosion [16]. During hysteroscopy,
chronic endometrial inflammation, endometrial erosion and
vascular dilatation are usually prominent characteristics observed
in patients with EPs. Larger polyps may develop ischemic necrosis
at their apex while disrupting subsurface capillaries as a conse-
quence of intermittent torsion and related thrombosis [16].

10. Diagnosis of polyps in premenopausal women

The wide use of transvaginal ultrasound (TVU) during routine
gynaecological examinations has contributed to an increase in



Fig. 4. Diagrammatic summary of polyp aetiologies.
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accuracy and number of patients diagnosed with polyps [2]. The
day 10th of the menstrual cycle is the most appropriate to detect
EPs. On the background of a thin endometrium the EP is more
prominent, diminishing the false-positive or -negative results [10].
The diagnosis is subsequently confirmed with the use of a contrast
saline infusion sonography (SIS), gel installation sonography
(HyCoSy) or hysteroscopy. Hysteroscopy is considered the gold
standard for diagnosis and treatment of polyps in both premeno-
pausal and postmenopausal women [10]. Occasionally, after hys-
teroscopic polyp excision endometrial curettage can be performed
to confirm endometrium dating by histology and/or to rule out
occult endometrial epithelial hyperplasia and cancer by histological
examination [17].
11. Expectant management of polyps in premenopausal
women

Evidence of a small and asymptomatic EP found by TVU in a
young woman does not necessitate immediate surgery. Younger
patients that do not present with symptoms are preferably
managed conservatively due to the low incidence of finding a
malignant polyp [3]. Conservative management is feasible
depending on patient health status and psychological condition.
Particularly, the incidence of malignancy in polyps of less than
10mm in size, is very low. In addition studies have shown up to 25%
regression of polyps below 10 mm [18]. Knowing that most polyps
are benign and some may spontaneously regress, polypectomy
might be considered as overtreatment, putting the patient in
anaesthesia, minor surgery risk and financial burden. The option of
follow up and monitor a small polyp is well accepted. Salim et al.
[10] found that the size of the EPs correlates with their likelihood of
regression when followed up after 1 year. EPs that were around
15.1 mm of length were less likely to show regression in 12 months'
time compared to smaller polyps measuring approximately
10.7 mm. This indicates that smaller EPs are more likely to spon-
taneously regress after 1 year. Accordingly, if the patient is com-
plaining of symptoms such as abnormal uterine bleeding or
abdominal pain, hysteroscopy with polypectomy is offered even if
the patient is premenopausal. If no symptoms are present, con-
servative management with regular follow-up may be selected.
12. Diagnosis and management of polyps in infertility

EPs are an acquired intrauterine pathology frequently seen
among sub-fertile women. The presence of EPs has been found to
be directly related to decreased fertility [19]. Their true prevalence
in this subgroup is unknown, but it has been estimated to be 6e15%
in eumenorrheic infertile women and up to 32% in overall infertile
population [20]. The frequency of EPs diagnosed by hysteroscopy in
women with unexplained infertility is reported to be between
16.5% and 26.5%, in infertile womenwith endometriosis up to 46.7%
and inwomenwith recurrent pregnancy loss from 0.6 to 5% [21,22].
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For successful implantation of an embryo, receptive endome-
trium synchronised to the embryonic age is essential. Several
mechanisms by which EP compromise endometrial receptivity and
implantation have been proposed. One such theory suggests that
mechanical obstruction of the tubal ostia impairs either sperm or
the embryo from entering successfully into the uterine cavity. Data
show that surgical removal of EPs located at the utero-tubal junc-
tion have the highest impact on pregnancy outcomes in ovulation
induction and intrauterine insemination (IUI) cycles [16].

The hormonal response of a functional endometrium, in the
presence of a polyp becomes asynchronous compromising its
receptivity potential. It has been observed that concentrations of
endometrial markers related to decidualization, implantation and
trophoblast invasion are altered in the presence of EP [23]. Of note,
glycodelin has been shown to have an inhibitory effect on sperm-
oocyte binding. Normally, intrauterine glycodelin secretion re-
mains low during the periovulatory period, following a rise in
secretion levels during implantation. However, in the presence of
EP, investigators have observed accelerated follicular phase glyco-
delin secretion [16]. Concentrations of other markers associated
with endometrial receptivity, such as tumour necrosis factor alfa
(TNFa) and insulin-like growth factor binding protein-1 (IGFBP-1)
are decreased in mid-secretory phase of the menstrual cycle if an
intracavitary EP is present. These levels are subsequently normal-
ized after polypectomy [22].

Routine hysteroscopic evaluation of the uterine cavity as a part
of fertility assessment has gained interest in clinical practice. Use of
hysteroscopy in recurrent implantation failure has resulted in re-
ports of positive reproductive outcomes. In contrast, randomized
controlled trials (RCT) have failed to show any additional value of
hysteroscopic evaluation and treatment of uterine abnormalities
prior to first IVF/ICSI cycle [24]. The overall quality of the evidence
on the impact of isolated endometrial lesions on reproductive
outcome is low. However, existing evidence points to a benefit of
removal of EPs in sub-fertile women [9,19].

12.1. Natural conception after polypectomy

Hysteroscopic polypectomy, regardless of the size of the EP, has
been reported to increase pregnancy rate in infertile women with
no other identified causes of infertility beyond symptomatic EP
[25]. Further, RCT on the effect of polypectomy on Intrauterine
Insemination (IUI) outcomes found a significant increase in spon-
taneous pregnancy rate inwomen treated prior to their first referral
to IUI. Mean diameter of EPs in this study was 16 mm [26]. Due to
the lack of further supporting evidence, conservative management
has been suggested to be considered in a case of asymptomatic
small EPs.

12.2. Ovulation induction with intrauterine insemination

A prospective randomized study showed improved pregnancy
rate inwomen undergoing polypectomy prior to IUI treatment [26].
Odds for clinical pregnancy in the polypectomy group increased in
women referred to IUI as a result of unexplained, female factor or
male infertility. Interestingly, the majority of the pregnancies
occurred spontaneously before commencing the first IUI cycle.

12.3. In Vitro Fertilization and ICSI after polypectomy

Even with the lack of adequate evidence, it is generally advised
to remove EPs if they are diagnosed prior to commencing In Vitro
Fertilization (IVF) or Intra-Cytoplasmic Sperm injection (ICSI)
treatment [27]. Paradoxically, several studies have reported that
newly diagnosed EPs less than 1.5e2 cm in diameter during
controlled ovarian hyperstimulation (COH) do not have an adverse
impact on live birth rates after fresh embryo transfer [28]. In
women suffering from recurrent IVF failure, an increase in cumu-
lative pregnancy rate was noted if hysteroscopy was performed
prior to subsequent IVF/ICSI. This finding was irrespective of the
hysteroscopic findings or surgical management [29]. This raises the
question: Does hysteroscopy itself, by endometrial stimulation or
other mechanism, improve fecundity instead of surgical
intervention?

When polypectomy is indicated, time interval of more than one
menstrual cycle between removal of the EP and subsequent IVF
cycle seems unnecessary [30]. Moreover, Moon et al. [31] reported
that polypectomy using trans-cervical sharp curettage under ul-
trasound guidance in women undergoing COH or even at the time
of ovum pick-up is safe and does not compromise pregnancy
outcome.

13. Diagnosis and management of polyps in postmenopausal
women

The presence of EPs in postmenopausal women can lead to
anxiety about malignancy, even though the malignant potential of
EPs is low. The atrophic postmenopausal endometrium should not
develop a polyp unless the patient is on hormonal treatment (e.g.
HRT or Tamoxifen) or there is a malignancy. Therefore, at least for
the benign cases, womenmay have had undiagnosed polyps before
they become menopausal. It is a logical question whether inci-
dental and asymptomatic EPs should always be removed and how,
and whether there is a subgroup of women at higher risk of ma-
lignancy. Malignancy is uncommon and occurs in 0%e12.9% of EPs,
depending on the population studied [32].

The aetiology of EPs is unknown, but their close relationship
with the background endometrium is demonstrated by the similar
way in which they proliferate and express apoptosis-regulating
proteins during the menstrual cycle. However, like in premeno-
pausal women, postmenopausal EPs lose their apoptotic regulation
[13] and overexpress oestrogen and progesterone receptors, thus
avoiding the usual control mechanisms.

Although endometrial bleeding is present in approximately 25%
of symptomatic postmenopausal women they are generally
asymptomatic and represent incidental findings during TVU or
during speculum examination (for polyps protruding through the
cervix). Symptoms include bleeding or abnormal vaginal discharge.
Women on cyclical HRT might have irregular or heavy ‘menstrual’
bleeding.

13.1. Risk factors and epidemiology

Risk factors for the development of EPs include age, diabetes,
hypertension, obesity, and tamoxifen use [33,34]. The true inci-
dence is unknown because many polyps are asymptomatic. The
incidence rises steadily with increasing age, peaks in the fifth
decade of life and gradually declines after the menopause. The
prevalence of postmenopausal polyps ranges up to 6% depending
the population studied. There is an increased incidence (8e36%) in
women on tamoxifen and HRT [21,34,35].

13.2. Diagnosis

Like in premenopausal women, EPs can be diagnosed with TVU
or hysteroscopy. TVU and especially the development of 3-D so-
nography enables detection of EPs with high accuracy. The addition
of intrauterine contrast by SIS or HyCoSy improves diagnostic ac-
curacy, with the former being far less expensive. Highly sensitive
and specific is the combination of 3-D and SIS or HyCoSy. The use of



V. Tanos et al. / International Journal of Surgery 43 (2017) 7e16 13
Doppler examination may demonstrate the single feeding vessel
typical of EPs also improves the diagnostic capability of TVU.
However, there are limited data to support Doppler aiding in the
differentiation of hyperplasia and malignancy in polyps. The loca-
tion of the polyp is another important piece of information that
could be obtained by the Doppler (feeding vessel) and the TVU (3-
D, SIS, HyCoSy) in view of the recent evidence that EPs closer to the
tubal origin are more linked with malignancy. Hysteroscopy is the
gold standard for diagnosis allowing concurrent treatment and
histology which is essential for the ultimate diagnosis and malig-
nancy exclusion.

14. Risk of malignancy

Postmenopausal bleeding is associated with the highest risk of
pre-cancerous and malignant tissue changes; hence it is important
to exclude this histologically [17]. There is good direct and cir-
cumstantial evidence that hysteroscopic resection of EPs under
vision is safe, simple, mostly done at an outpatient setting and is
superior to blind techniques: (1) malignant cells at the base of the
polyp can bemissed with blind avulsion (2) hysteroscopic resection
avoids excessive cervical dilatation, which is when uterine perfo-
ration and creation of a false passage usually occur [36] especially in
atrophic postmenopausal uterus and (3) not a single recurrence of
EPs was reported when resection under vision was compared with
removal using grasping forceps (recurrence rate 15%) [37].

There are a variety of methods practiced to remove polyps at
hysteroscopy (forceps, scissors or electrosurgery); however, there
are no comparative studies for these methods in postmenopausal
patients with regards to efficacy or costs and the method of choice
is the one that the clinician is trained in and most familiar with.
New treatment modalities like bipolar and hysteroscopic morcel-
lation [38] are not readily available to all and they are more
expensive. In addition, morcellation raises a questionmark towards
dissemination of malignant cells like the risk of endoscopic mor-
cellation of undiagnosed uterine sarcomas [39].

Asymptomatic postmenopausal polyps are unlikely to be ma-
lignant and observation is an option after discussion with the pa-
tient, especially for small (<18 mm) EPs there is no consensus of
when to offer operative treatment [35,40]. Further studies are
required to ascertain whether incidental EPs of <10 mm in
asymptomatic postmenopausal women can be safely treated
conservatively [36]. In addition, removing a polyp from atrophic
endometrium probably does not provide any secondary prevention
from endometrial cancer [35,40]. Follow-up and/or treatment of
EPs incidentally diagnosed in asymptomatic postmenopausal pa-
tients could be safely restricted to few selected cases based on
polyp shape and diameter. With regards to prevention, in oestrogen
or tamoxifen treated patients, Levonorgestrel releasing intrauterine
system may have a preventative role for polyp formation [41].

Although uncommon, both atypical hyperplasia and endome-
trial cancer may originate from EPs. The results of case series
indicate that malignancy occurs within 0%e12.9% of EPs [35,37,40].
Most authors agree that the risk of malignancy in EPs increases
with age and that the risk of malignancy in premenopausal women
appears to be low [16,33]. In addition, vaginal bleeding increased
the malignant potential of EPs compared with asymptomatic
women [35,37,40]. There is a higher incidence of concurrent
endometrial hyperplasiawith EPs [42], especially inwomen on HRT
[35], which should also be taken into account in the management
plan.

15. Preoperative workup

Sonohysterography and hysterosalpingogram (HSG) have
similar diagnostic accuracies 52% and 60% respectively. HSG has a
sensitivity between 50% and 98% for intrauterine lesions, but it is
unable to distinguish between submucosal myomas and EPs [43].
3D Ultrasound (US) and contrast sonography have excellent
sensitivity. They are superior to 2D TVU in identifying the exact
location of EPs, measuring its volume in relation to the entire
endometrial volume, and offering all necessary information quickly
and easily prior to hysteroscopic surgery [44]. Hysteroscopy pro-
vides the gold standard technique for polyp diagnosis and permits
simultaneous treatment under direct vision [45].

16. Hysteroscopic polypectomy techniques

For small polyps, mechanical surgery with 5Fr. bipolar needle/
ball/twizzle is recommended. In contrast, the methods of choice for
resection and evacuation of large EPs include: resectoscopes
(preferably bipolar loops), shavers and hysteroscopic morcellator.
Office hysteroscopic polypectomy is feasible, safe, effective, has
high patient compliance and a low recurrence rate of pathology. It
is important to differentiate the operative technique according to
localization, anatomical aspects, and size of the polyps. EPs�0.5 cm
can be removed intact with 5Fr. crocodile forceps or a 5Fr. tenac-
ulum after resection at the base with 5Fr. micro scissors. EPs
>0.5 cm can be sliced from the free edge to the base in fragments by
bipolar and/or twizzle electrode. Fundal polyps can be removed by
cutting the entire base without going too deep into the myome-
trium [46]. Hysteroscopic mechanical polypectomy, 5Fr. electro-
surgery or a combined technique is feasible in an ambulatory set
up. Selection of low risk patients with small polyps is mandatory.
Treatment without anaesthesia, with para-cervical block or
conscious sedation are all feasible with excellent patient compli-
ance as well as excellent intraoperative and post-operative results.
For larger polyps or when surgeons have little operating room
experience, it is preferable to perform polypectomy under general
anaesthesia. Alternatively, a bipolar resectoscope can be used,
usually under general anaesthesia with a laryngeal mask. Regard-
less of the technique used in an ambulatory setting or in operating
theatre, hysteroscopic polypectomy is consider small and day case
surgery.

Hysteroscopic loop resection of EPs is considered the gold
standard procedure for large polyps over 2 cm and for multiple
bases. Glycine or mannitol/sorbitol are used as distending fluids.
The major disadvantages with monopolar resectoscopes are fluid
overload syndrome and eventually pulmonary oedema, hypona-
traemia, cerebral oedema, hypochloraemia, acidosis and coagul-
opathy. Monopolar resectoscope create higher risk of uterine
perforation when compared to bipolar systems [15]. When using
bipolar resectoscopes the distending medium can be normal saline
or ringer lactated solution. With these the risks of the above
mentioned complications are minimized although the risk of water
intoxication is possible when fluid deficit is over 1.5 L [15]. Despite
their differences both mono and bipolar resectoscopic poly-
pectomies deal with chip removal, difficult visualization, are
demanding to the surgeon and hence demand high skills and have a
long learning curve.

Recent technological advancements with the development of
hysteroscopic morcellators and shavers offer new surgery modal-
ities for polypectomy that are equally efficient, similar to resecto-
scopes, faster, require less skill and a shorter learning curve
[47e49]. The resected chips are destroyed and automatically
evacuated from the uterine cavity, leaving the operating field clear.
At the same time the high speed rotational movements of the in-
strument tip act mechanically as a haemostatic, closing the micro
vessels. In addition, due to its mode of function the lining of the
endometrium is left undamaged. This is extremely important when
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you have big polyps in the fundal area and you opt to resect. This is
extremely important when you have big polyps in the fundal area
and you opt to resect. The base should be completely removed
without injuring the subendometrial area. MyoSure system is a
disposable instrument with rotational and vertical cutting tip and
the Intrauterine Bigatti Shaver (IBS) which has multi-use rotational
tips. Of course, these new tools need further development and
improvements.

According to the committee opinion of the American Society for
Reproductive Medicine, hysteroscopy is the first line option for
management of intrauterine pathologies in infertile women [50].
Polypectomy is performed mechanically using hysteroscopic scis-
sors, with bipolar electrosurgical instrumentation or with an in-
trauterine morcellator [10]. Compared to bipolar resection,
intrauterine morcellation of polyps seems to be associated with
lower recurrence of EPs [51]. Scarring of the endometrium may
reduce fertility potential and thin endometrium has been associ-
ated with low pregnancy rates in assisted reproductive techniques
[52]. In a retrospective study Kogan et al. [53] evaluated the effect of
intrauterine thermal injury caused by bipolar energy on endome-
trial thickness in women with a diagnosed intrauterine pathology
at the time of enrolment into an IVF program. Thermal injury
during polypectomy did not compromise later endometrial devel-
opment; post-operative endometrial thickness was reduced from
10.7 mm to 9.5 mm but pregnancy rate increased from 19.5% to
24.4% [51]. As current evidence fails to demonstrate superiority of
any method used for hysteroscopic polypectomy and more impor-
tantly, no trials in infertile women are available, surgical technique
of hysteroscopic polypectomy should be chosen according to the
surgeon's preference and expertise.

17. Polyp development in comparison with other body
systems

Polypoid development is certainly not unique to the female
lower reproductive tract. A simple search for the term “polyps”
yields results on studies ranging from benign nasal polyps to ma-
lignant colorectal polyps. Upon further investigation, it appears
that polyps of the urinary tract, as well as those in the nasal/
oropharynx present a negligible risk of malignant transformation
[54]. In contrast, polyps of the gall bladder and colorectal tissues
show higher rates of malignant transformation [55]. As such these
should be considered a greater risk to patients than Eps.

Interestingly, a new study assessed the prevalence of colorectal
polyps in postmenopausal patients with EPs. The authors reported
that the incidence of colorectal polyps increased significantly in
their cohorts that also had Eps [56]. Similar to the resection of EPs
for relief of symptoms or restoration of fertility, colorectal polyps
may be detected and removed in order to avoid relevant symptoms
or malignant transformation. In contrast, however, colorectal can-
cers continue to occur in patients following the performance of
colonoscopic polypectomies [57]. The prevalence of malignant
transformation of colorectal polyps as well as polyps from other
body systems is much higher than that of EPs and cervical polyps.
Given the correlative example offered here between endometrial
and colorectal polyps, additional studies comparing polyps be-
tween varying body systems should be pursued to fill the current
gap in knowledge on the matter.

18. Discussion

The goal of this literary review was to highlight updates to the
diagnosis and treatment options for polyps providing guidance to
the best clinical decisions. Through analyzing more than 100 pub-
lications that dealt with the topics surrounding polyps in the
female reproductive tract, several key problems have been identi-
fied. The ability to both investigate and treat polyps has improved
significantly in the last fifty years. Recent technological advance-
ment in imaging such as 3D US can diagnose EPs and provide their
exact localization. The high US diagnostic ability seems to identify
smaller endometrial polyps hence increasing the number of pa-
tients that will require treatment. Different physicians use different
treatment modalities in symptomatic polyps. Hysteroscopic
resection has been coined as the “gold standard” treatment, yet it is
not the method of choice for some physicians due to lack of re-
sources and training. However, there is no protocol regarding the
timing of polyp excision in young and asymptomatic patients.
Ethical implications might arise regarding asymptomatic polyp/s
discovered in an otherwise healthy young patient, considering the
small risk if any at all, of malignant transformation compared to
spontaneous recession.

Polyps' clinical characteristics according to patients' age are
summarized in Table 1. Polyp frequency in infertility cases as
compared to gynecological cases is not consistent because most of
the researchers used cohort studies with small numbers of patients
and variable methodologies. The most frequent polyp location is
the posterior wall for both EPs in gynecological 39% and infertility
cases 32%. The presence of multiple EPs is more frequent in fertility
cases 35.4% as compared to gynecological cases 12e20%, most
likely reflecting the hormonal influence on polyp development.
46.7% of endometriosis patients also present with EPs while a very
small percentage might have endometrial hyperplasia [58]. No data
was found regarding the EPs size in gynecological cases. It has been
reported the average size of EPs in infertility cases to be
19 ± 14 mm. Cervical polyps (CP) seem to arise from the endocer-
vical canal, ranging in size between 2 and 30 mm while 8% are
concurrent with EPs. EPs cancer risk seems to be 10-fold higher in
the menopausal women as compared to younger women while
cervical polyp cancer risk is not reported. Post-operative EP and CP
recurrence rate are 4.9% and 3e11% respectively. The CP high
recurrence rate is probably explained by colleagues' preference to
remove cervical polyps by tissue grasper leaving a remnant of the
polyp base and risk of regeneration.

There is a distinct need for PRCTs on polyp frequency, location
and malignant transformation. In many articles, there is a recycling
of raw data and information from one paper to another. It would be
exceptionally useful to create a protocol for EPs and CPs expectant
and excision management. Central polyp samples collection could
be adopted and used in Biobanks, especially useful for polyp genetic
studies, formation and characteristics. There is a striking lack of
information of cervical polyps which are neglected as pathologies
probably due to their low malignant risk.

19. Conclusive remarks

The epidemiology of polyps of the lower reproductive tract is
generally reported to be between 7.8 and 50% of women. The range
of estimates remains quite broad and inconsistent due to con-
founding study factors including the methods of research, pop-
ulations studied, histological type and anatomical location of
polyps. In previous decades three cytogenetic modifications were
identified on chromosomes 6, 7 and 12 that are agreed upon as
causative alterations. However, recently numerous publications
have presented a variety of epigenetic factors including enzyme
and metabolic activities as well as other mechanisms that may also
cause polyps to develop. A fraction of these polyps may undergo
malignant transformation. Correlations between endometrial and
cervical polyps' frequency and malignant potential to other organs
systems might elucidate new evidence of polyp formation and cell
interaction.
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