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This article summarizes and analyzes the salient topics on the
diagnosis and management of endometrial polyps, focusing on
the role of the hysteroscopy. Noninvasive investigations such as
transvaginal ultrasonography, with or without the use of three-
dimensional ultrasonography (3D US) and contrast techniques,
remain the mainstay of first-line investigation. Hysteroscopic
resection represents the gold standard minimally invasive treat-
ment for endometrial polyps. It is the most effective management
and allows histologic assessment, whereas blind biopsy or curet-
tage have low diagnostic accuracy and should not be performed.

© 2015 Elsevier Ltd. All rights reserved.

Introduction

Endometrial polyps are benign tumors within the endometrial mucosa consisting of a stromal axis
surrounded by cylindrical epithelium containing variable quantities of glands and blood vessels.
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Although they may be found as an incidental finding, endometrial polyps are often associated with
clinical symptoms such as abnormal vaginal bleeding and infertility [1].

Endometrial polyps can appear as a single or multiple growths, sessile or pedunculate, and of
variable dimensions and color according to the degree of vascularization. The reported prevalence of
endometrial polyps widely varies and ranges from 7.8% to 34.9%, depending upon the definition of a
polyp, diagnostic method used, the population studied, and it appears to increase with age [2e4].

Classification

From the histological viewpoint, the following types of endometrial polyps can be distinguished:

e Hyperplastic polyps. Arising from the basal endometrial layer, which is sensitive to estrogen, they
are the result of the estrogen stimulation not balanced by the effect of progestin. They can be
associated with diffuse endometrial hyperplasia (EH) and can have fewer localized atypical areas,
particularly in postmenopausal age.

e Atrophic polyps. Typical of postmenopausal age, they are generally regressive alterations of
functional or hyperplastic polyps.

e Functional polyps. They show glandular alterations similar to those of the surrounding endome-
trium, as they respond to the hormonal stimuli of the menstrual cycle.

e Adenomyomatous polyps. They are characterized by varying amounts of smooth muscle cells and
fibrous tissue. The “atypical” forms are characterized by the concomitant presence of benign
endometrial glands and stroma with structural atypia consisting mainly of smooth muscle, and in
which the likelihood of association with endometrial cancer transformation is about 9%.

e Pseudopolyps. Small sessile lesions whose structure is identical to the surrounding endometrium;
they are detected only in the secretory phase of the menstrual cycle, and then disappear with the
menstrual flow.

Etiopathogenesis

The exact cause of polyps is unknown, probably due to many causative factors. Numerous hy-
potheses for the onset of endometrial polyps have been suggested and they include the following:

e Genetic and familial hereditary factors: clusters of anomalies in chromosomes 6 and 12 that may alter
the proliferative process, resulting in endometrial overgrowth and polyp formation [5]. Indeed,
familial adenomatous polyposis, diabetes, and hypertension may have a role.

e Inflammatory factors: women with polyps demonstrate alterations in endometrial levels of matrix
metalloproteinases and cytokines comparedwith control subjects; these changes could produce the
pathologic processes or they could be the result of the pathology development [6].

e Endocrine factors: main example is a condition of imbalanced hyperestrogenism (obesity, polycystic
ovary syndrome, late menopause, estrogen secreting gonadal stromal tumors, and chronic liver
disease) [7,8].

e Iatrogenic factors: asunbalancedestrogen therapy (toremifeneor tamoxifen therapy forbreast cancer).

Clinical appearance

Although endometrial polyps may be totally asymptomatic, frequently, they are found to be asso-
ciated with one or many symptoms, as follows:

1. Abnormal Uterine Bleeding (AUB): It is the most common presenting symptom for endometrial
polyp both premenopausal and postmenopausal age, occurring in approximately 68% of cases [9].
However, it may present as intermenstrual spotting and/or postcoital spotting (particularly in cases
of coexisting cervical polyps).
The presence of endometrial polyps in a significant proportion of patients with AUB is because of
the patient's hyperestrogenic state at the onset of symptoms, and is not itself a direct cause of these
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symptoms. Instead, endometrial polyps may directly account for bleeding, particularly where their
mass and/or number occupy much of the volume of the uterine cavity, causing an ulceration of the
endometrium.
In postmenopausal patients, AUB can be highly variable related to the number, size, and vascularity
of the lesions, and is usually associated with an increased risk of malignancy in a polypoid lesion.

2. Infertility: Endometrial polyps are found in 15e25% of infertile women, although the causal
relationship remains uncertain [10e13]. There are underlying etiological patterns that might have
an adverse impact on female fertility, and most of them are still being studied. Hypotheses
include mechanical obstruction hindering ostium function and affecting sperm migration and
biochemical effects of polyps on implantation or embryo development [14]. Women treated with
gonadotropins for infertility are exposed to a higher level of estrogens, which predispose them to
the development of endometrial polyps [15]. Numerous studies have shown an increased preg-
nancy rate secondary to a polypectomy (15e24%). However, the lack of randomized trials does not
allow for a definitive conclusion on the potential role of polypectomies in increasing pregnancy
rates.

3. Rare symptoms: Pain of variable intensity, related to reflex contractions of the uterus, can rarely
occur; the contractions can displace the lesion progressively toward the cervix and can cause, in
some instances, its complete expulsion. Large polyps can also present with necrosis, which can
result in a vaginal serosanguinous discharge having an unpleasant odor.

Malignant transformation

Most endometrial polyps are benign; however, they may become hyperplastic, with malignant
transformation developing in 0e12.9% of polyps in case series reported to date [4,16e20]. The risk of
malignancy associated with endometrial polyps is highest in postmenopausal symptomatic women.
The reported incidence of carcinoma confined to endometrial polyps varies from 0% to 4.8%. The risk of
malignancy in premenopausal women has been significantly correlated with increasing age and
menopausal status, polyps with a size >1.5 cm, hypertension, and tamoxifen use [17,21,22]. Ultraso-
nography may aid in the diagnosis of neoplastic change within endometrial polyps: the variation in
range is dependent on the endometrial thickness used as the requirement for further investigation by
more invasive methods [23,24].

Diagnosis

Transvaginal sonography

An endometrial polyp appears in two-thirds of cases with a focal, hyperechoic, and well-defined
thickening of the endometrium, at times associated with multiple areas of hypoechogenicity. Occa-
sionally, the polyp may appear delineated by a thin hypoechoic stripe.

The polyp may also appear as a no-specific endometrial thickening or focal mass within the
endometrial cavity: such sonographic findings are not specific to polyps, and other endometrial ab-
normalities such as submucosal fibroids may have the same features [25,26] (Fig. 1).

Transvaginal sonography (TVS) is best performed in premenopausal women before 10th day of
the cycle, when the endometrium is at its thinnest, to minimize the risk of false-positive and
false-negative findings [27]. Indeed, Doppler fluximetry, especially at childbearing age, is often
capable of identifying the vascular axis of the polyp. Finally, 3D US is an innovative imaging
technique with the ability to generate multiplanar reconstructed images through the uterus and
its external contours. The coronal view is the most useful scan plan, allowing more accurate
visualization between the endometrium and myometrium at the fundus and cornual angles [28]
(Fig. 2).

Sonohysterography

The saline infusion sonography or sonohysterography (SHG) increases sonographic contrast of
the endometrial cavity, enabling delineation of the size, location, and other features of an
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endometrial polyp. Polyp appears as an echogenic intracavitary mass with either broad base or thin
stalk outlined by fluid [25]. This technique improves diagnostic accuracy, allowing resection of the
polyp's pedicle from the uterine walls, a proper measurement of its size, and a more accurate
localization [4,29e31].

Hysteroscopy

Hysteroscopy with guided biopsy is the gold standard for the diagnosis of endometrial polyps [32].
It does not only allow for immediate diagnostic confirmation, but also provides additional clinical

Fig. 2. On 2D imaging (left), the hyperechoic endometrial area (arrow) suspect for polyp is shown. On 3D reconstruction of the
coronal plane, the size of the polyp (arrow) and its location in the uterine cavity are demonstrated.

Fig. 1. 2D transvaginal ultrasound: the sagittal view allows to identify a profile showing an endometrial trilinear pattern (peri-
ovulatory) interrupted by a focal thickening, oval, of about 13.7 " 5.8 mm, suggestive of an endometrial polyp.
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information required to define the proper therapeutic approach. The endoscopic examination of
endometrial polyps should include an evaluation of the following parameters:

e Number.
e Size: Considering that the maximum spread of the jaws of a 5-French (Fr) alligator forceps is 6 mm,

positioning the opened jaws close to the lesion it allows to obtain a more or less correct estimate of
its dimensions (Fig. 3).

e Location and relationship to the tubal ostia.
e Texture: Generally, polyps are soft, but some forms can be hard and semi-myomatous (adeno-

myomatous polyp).
e Characteristics of the implantation base: sessile or pedunculated.
e Coating mucosa. The specific features of a polyp's endometrial lining are crucial for distinguishing

functionalpolypse characterizedby their similarity to theadjacentendometriume fromhyperplastic
ones. An irregular surface, with areas of inflammation and/or necrosis, or coexisting glandular cystic
neoplasmsarehighly suggestiveofEHassociatedwithpolyps. Inorder tomakeadifferentialdiagnosis,
in such cases, careful scrutiny is required to evaluate the possible concomitant presence of glandular
architectural abnormalities often found with polyps that are highly suggestive of EH (Fig. 4).

e Superficial vascularization: A marked and tortuous superficial vascularization can be suggestive of
atypical changes in the endometrial polyp.

e Coexistence of additional pathologies (myomas, adenomyosis, mullerian anomalies, etc.).

Office hysteroscopy gained an increasing popularity in the last decade, enabling direct visualization
of the uterine cavity and relevant pathologic disorders. Furthermore, it can be completed using eye-
guided biopsy, offering the advantage of histologic analysis [11,33]. This approach also provides
distinct advantages such as reduced anesthesiological risks, enhanced time- and cost-effectiveness,
and faster recovery [12,34,35].

Treatment

The rationale for a hysteroscopic excision of endometrial polyps is of dual nature. The first objective
is to resolve the symptomatology, and the second is to exclude, with absolute certainty, the presence of
any potential neoplastic transformation.

Fig. 3. Evaluation of the size of an endometrial polyp, using the opened jaws of an alligator forceps as a reference for comparison.
The size of the polyp, in this case, is approximately 6 mm.
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The experience of the surgeon, the dimensions (>2 cm), and the anatomical site of the polyp (in
the fundal and/or cornual region) represent major factors limiting the feasibility of an ambulatory
operative approach. Because the latter is performed concurrently to a diagnostic hysteroscopy, it
is imperative that the surgical procedure be performed, in women of childbearing age, in the early
proliferative phase. The presence of thickened endometrium, in fact, reduces the chance for a complete
removal of the lesion in a single surgical procedure.

According to the literature, hysteroscopic polypectomy is a treatment option that can be used
effectively to resolve AUB associated with endometrial polyps. It is an effective and safe method for
diagnosing and treating an endometrial polyp that allows expeditious recovery, return to normal ac-
tivities, and short hospital or office stay [36,37].

Despite the lack of randomized studies in the literature, many anectodal reports indicate an
increased rate of pregnancy after a polypectomy [14,38e43].

Outpatient hysteroscopic treatment

Conventional practice is to perform uterine polypectomy under general anesthesia in hospital.
However, with rapid advances in endoscopic technology and technique, it is now possible to perform
this procedure under hysteroscopic guidance in an outpatient setting (office hysteroscopy) without
hospital admission [44]. In fact, the trend of reducing the diameter of hysteroscopes with working
channels and continuous flow systems has largely contributed to the performance of hysteroscopy as
an ambulatory procedure, allowing the treatment of several uterine pathologies in outpatient regimen
without cervical dilatation and anesthesia.

Furthermore, treatment and diagnosis can be carried out at the same time by the so-called “see-and-
treat” approach [45].

Small polyps (<0.5 cm) should be removed using 5-Fr mechanical instruments (sharp scissors and/
or grasping forceps), principally for reasons of cost. The most widely diffused technique involves the
use of grasping forceps. The polyp is approached by positioning the forceps, with opened jaws, at its
implantation base. By gently closing the jaws, the forceps e with jaws in closed configuration e is
finally pushed toward the uterine fundus. The procedure is repeated several times until the polyp's
base is completely detached from its parietal implantation (Fig. 5).

Larger polyps (>0.5 cm) can be removed en bloc (or by resecting the lesion's base of implantation
with a forceps or a bipolar electrode) only if the internal uterine orifice (IUO) is wide enough to permit
extraction. Alternatively, the polypmust be sectioned by the electrode into adequately small fragments

Fig. 4. Endometrial polyp with irregular surface and marked vascularity, presenting denuded vascular bridges and vessels; (histo-
logical examination: endometrial polyp with areas of complex hyperplasia with atypia).
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that are subsequently extracted from the uterine cavity with a grasping forceps (alligator or tenaculum
forceps). There is no universal rule to select the best surgical approach to remove an endometrial polyp
larger than the IUO; among other factors, one must take into account its morphology and location
within the uterine cavity, which can vary considerably.

The fundamental rule, however, is to approach the base of the lesion only in the final stages of the
procedure. This step, in fact, is the most painful for the patient, because of the proximity of sub-
endometrial nerve endings. In order to remove the base of the polyp completely and not to cut overly
deep into the myometrium, it has been shown to be useful to bend the tip of a bipolar electrode in such
a way as to shape a hook electrode. Recently, a bipolar hook electrode has been introduced on the
market, allowing to obviate this problem (Fig. 6).

Recently, the hysteroscopic morcellator (HM) became commercially available, using mechanical
cutting to divide the tumor into small chips and ultimately evacuating these chips out of the
uterine cavity by aspiration. It has been firstly reported as a safe and effective alternative to
conventional resectoscopy in the treatment of myomas and polyps [46]. Nowadays, novel smaller
HMs are introduced and applied to outpatient operative hysteroscopy with good results. Noventa
M. et al. recently published a systematic review on the use of intrauterine morcellator device,
considering also the office application [47]. Office polypectomy reported total complication rates of
10.1% using Versapoint bipolar electrode and 1.6% using the HM Truclear 5.0 (Smith & Nephew

Fig. 5. Endometrial polypectomy using an alligator forceps. A polypoid lesion is identified, <0.5 cm (A), and grasped at its base with
the jaws of a forceps (B), which are closed (C) allowing the lesion to be gently mobilized toward the uterine fundus (D), resulting in
its detachment from the base of implantation. This last step is particularly important, because the majority of surgeons tend
erroneously, after closing the jaws, to withdraw the forceps toward the distal end of the hysteroscope. Such a maneuver fails to
detach the polyp from its base.
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Endoscopy), suggesting that the latter may represent a new possible choice for office operative
hysteroscopy.

Resectoscopic treatment

At present, there are no guidelines stipulating the outer limits of the dimensions, location, or the
number of lesions beyondwhich polypectomy should be performedwith the aid of a resectoscope [48].
Usually, resectoscopic treatment of endometrial polyps should be reserved to patients who are
reluctant to tolerate an ambulatory operative procedure, or where the size and/or number of polyps
would require a lengthy exploratory procedure to be performed on an ambulatory basis.

In the case of sessile polypoid lesions, the resectoscopic technique involves a method of continuous
resection (slicing) of the polyp, starting from its free end and advancing toward its base of implantation
(Fig. 7).

Indeed, in case of a pedunculated endometrial polyp, the proper method is to proceed directly with
resection of the pedicle, if the polyp's dimensions allow its extraction through the cervical canal. In
such cases, the surgeon engages the whole polyp, pulling the diathermy loop toward the distal end of
the resectoscope, so as to enable it to be extracted together with the instrument. Given a pedunculated

Fig. 6. Polypectomy technique using a 5-Fr bipolar Twizzle electrode (Gynecare VersapointTM, Ethicon EndoSurgery Inc.) for an
endometrial polyp larger than internal uterine orifice (IUO). During resection of the polyp with the electrode, the surgeon should
make sure that the white ceramic inserts be completely visible in the center of the screen in order to maintain control of the cutting
depth of the activated electrode. It is also crucial that the fragments arising from resection of the polyp are of appropriate size to
permit an easy extraction from the cavity with the aid of a grasping forceps.
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polyp of large dimensions, however, the technique employed is similar to that described earlier for
sessile polyps.

As a rule, polypectomy is performed with the aid of an angled cutting loop, which allows for
adequate resection of the polyp and direct removal of fragments. There are, however, locations of
polyps that make it difficult to apply an angled loop, necessitating the use of more specific loops. Given
the situation that the base of the polyp is located at the uterine fundus, it is advisable to use a straight
cutting loop, maneuvered “in sweeps” made parallel to the fundus, allowing for a more regular and
efficient removal of the base, and eliminating the risk of penetrating overly deep.

Among the new available technologies and instrumentations, the HM is recently reported as a safe
and effective alternative to conventional resectoscopy for the treatment of intrauterine lesions, when
used in both experienced and inexperienced hands [49,50].

The use of saline solution to prevent hyponatremia is considered the main advantage of using HM,
although meticulous measurement is indicated to prevent excessive absorption and fluid overload. In
fact, by using the HM similar to bipolar electrosurgical systems, there is no generation of stray currents
with consequent risk of electrical burns [51]. Moreover, no damage is done to the surrounding of the
intrauterine lesion that needs to be removed and no gas bubbles arise, as opposed to resectoscopy.
Finally, aspiration of the tissue fragments by the HM ensures a clear view and tissue is preserved for
histological examination. By contrast, in resectoscopy, tissue fragments can block the hysteroscopic

Fig. 7. Technique of resectoscopic removal of a broadly based sessile anterior polyp using a 26-Fr bipolar resectoscope (KARL STORZ,
Germany). Note that, during resection, the cutting loop is always oriented with its convex side toward the lesion's base of im-
plantation. Resection of the base of the lesion is considered the most delicate stage of the procedure: if on the one hand, the
surgeon must aim at completely excising the lesion, on the other hand, cutting overly deep into healthy myometrium must be
avoided.
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view and they need to be removed one by one, thus making repeated in-and-out movements neces-
sary, possibly causing uterine damage, and fragments might be lost [46].

The disadvantage of the HM is the inability to coagulate bleeding vessels encountered during
surgery [51].

Conservative treatment of endometrial polyps with atypical focal hyperplasia

In this case, the first-line therapeutic option is hysterectomy [52]. A conservative and minimally
invasive approach may be achieved by resectoscopic polypectomy, which has been found to offer a
good overall therapeutic efficacy, provided the implantation base of the polyp and the adjacent areas
are free of disease, and there is no doubt left about multifocality at the endometrial level.

In peri-and postmenopausal women, and in those who have abandoned the desire for fertility
preservation, a resectoscopic global endometrial ablation may represent an adequate surgical treat-
ment option. In fertile patients who wish to give birth to a baby, any polyp with concomitant focal
atypical hyperplasia should be treated conservatively, via inpatient resectoscopic polypectomy, fully
including the endometrium adjacent to the base of implantation, along with a subsequent adminis-
tration of hormone therapy.

Summary

Endometrial polyps are a common gynecologic disease that increases with age and are rarely
associated with malignancy. Noninvasive techniques such as TVS are a reliable modality for diagnosis,
with diagnostic improvement by use of contrast techniques. Hysteroscopic polypectomy is safe and
effective, and is considered the gold standard approach for the treatment of endometrial polyps.
Moreover, it allows histologic assessment. Blind techniques for excision should be abandoned.
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Practice points

# Although theymay be found as an incidental finding, uterine polyps are often associatedwith
clinical symptoms such as abnormal vaginal bleeding and infertility.

# Endometrial polyp appears in two-thirds of cases with a focal, hyperechoic, and well-defined
thickening of the endometrium, at times associated with multiple areas of hypoechogenicity.

# Hysteroscopy with guided biopsy is the gold standard for the diagnosis of endometrial
polyps.

# The choice of excision of endometrial polyps has two main objectives: to resolve the
symptomatology and to exclude the presence of any potential neoplastic transformation.

# Hysteroscopic polypectomy is the treatment option to choose for effectively resolving AUB
associated with endometrial polyps.

Research agenda

# Pregnancy rate after hysteroscopic polypectomy in infertile women.
# New technologies applied to hysteroscopic polypectomy.
# Role of supplemental peri- and postoperative therapy in hysteroscopic polypectomy.
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