é){vi% diagnostics

Review

Hysteroscopic Endometrial Ablation: From Indications to
Instrumentation and Techniques— A Call to Action

Salvatore Giovanni Vitale **, Luigi Della Corte 2*, Michat Ciebiera 3, José Carugno ¢, Gaetano Riemma 3,
Ricardo Bassil Lasmar ¢, Bernardo Portugal Lasmar ¢, Ilker Kahramanoglu 7, Bulent Urman 8, Mislav Mikus ¢,
Carlo De Angelis 1°, Péter Torok ' and Stefano Angioni !

Citation: Vitale, S.G.; Della Corte, L.;
Ciebiera, M.; Carugno, J.; Riemma,
G.; Lasmar, R.B.; Lasmar, B.P.;
Kahramanoglu, I.; Urman, B.; Mikus,
M.; et al. Hysteroscopic Endometrial
Ablation: From Indications to
Instrumentation and Techniques—A
Call to Action. Diagnostics 2023, 13,
339. https://doi.org/10.3390/
diagnostics13030339

Academic Editor: Dah Ching Ding

Received: 11 October 2022
Revised: 15 January 2023
Accepted: 16 January 2023
Published: 17 January 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution  (CC  BY)
(https://creativecommons.org/license

s/by/4.0)).

license

1 Division of Gynecology and Obstetrics, Department of Surgical Sciences, University of Cagliari,
09124 Cagliari, Italy
2 Department of Neuroscience, Reproductive Sciences and Dentistry, School of Medicine,
University of Naples Federico II, Via Pansini 5, 80131 Naples, Italy
3 Second Department of Obstetrics and Gynecology, Center of Postgraduate Medical Education,
00189 Warsaw, Poland
4 Minimally Invasive Gynecology Unit, Obstetrics, Gynecology and Reproductive Sciences Department,
Miller School of Medicine, University of Miami, Miami, FL 33136, USA
5 Obstetrics and Gynecology Unit, Department of Woman, Child and General and Specialized Surgery,
University of Campania “Luigi Vanvitelli”, 80128 Naples, Italy
¢ Department of Surgery and Specialities, Federal Fluminense University, Rio de Janeiro 24020-140, Brazil
7 Department of Gynecologic Oncology, Emsey Hospital, 34912 Istanbul, Turkey
8 Department of Obstetrics and Gynecology, Koc University School of Medicine, 34010 Istanbul, Turkey
 Department of Obstetrics and Gynecology, University Hospital Centre Zagreb, Petrova 13,
10000 Zagreb, Croatia
10 Department of Maternal and Child Health and Urological Sciences, “Sapienza” University of Rome,
00185 Rome, Italy
11 Department of Obstetrics and Gynecology, Faculty of Medicine, University of Debrecen,
H-4032 Debrecen, Hungary
* Correspondence: vitalesalvatore@hotmail.com; Tel.: +39-3479354575
1 These authors contributed equally to this work.

Abstract: The development of minimally invasive techniques has led to the creation of innovative
alternatives in cases where traditional methods are not applicable. In modern gynecology,
hysteroscopy has become the gold standard for the evaluation and treatment of intrauterine
pathology. Endometrial ablation (EA) is a procedure that uses different types of energy to destroy
the endometrium and is currently used as an alternative technique in cases of heavy menstrual
bleeding when medical treatment has failed and uterine preservation is desired. The aim of this
review was to evaluate the feasibility, safety, and clinical outcomes of hysteroscopic EA as an
alternative in patients with abnormal uterine bleeding. A detailed computerized search of the
literature was performed in the main electronic databases (MEDLINE, EMBASE, Web of Science,
PubMed, and Cochrane Library), from 1994 to June 2022, to evaluate the outcomes in patients with
abnormal uterine bleeding (AUB) undergoing EA using hysteroscopic and non-hysteroscopic
techniques. Only scientific publications in English were included. Twelve articles on the current use
of endometrial ablation were included. Data on patient symptoms, tools used for EA, primary
outcomes, and adverse events were recorded. EA should be considered an effective and safe
approach in the management of patients with abnormal uterine bleeding caused by benign
pathology, in whom medical treatment has failed or is contraindicated. Due to the lack of evidence,
it would be interesting to determine whether EA would also have a role in the treatment of women
with premalignant lesions, avoiding invasive surgical procedures or medical treatment in those
patients for whom hysterectomy or the use of hormonal treatment is contraindicated.

Keywords: hysteroscopy; endometrium; ablation; endometrial ablation; hysterectomy; abnormal
uterine bleeding; heavy menstrual bleeding; myoma; polyp; resectoscope

Diagnostics 2023, 13, 339. https://doi.org/10.3390/diagnostics13030339

www.mdpi.com/journal/diagnostics



Diagnostics 2023, 13, 339

2 of 15

1. Introduction

In recent decades, the development of minimally invasive techniques has provided
therapeutic alternatives that are frequently used in clinical practice. In modern
gynecology, hysteroscopy has become the gold standard for the evaluation and treatment
of intracavitary lesions of the uterus [1-8]. Furthermore, the addition of new devices, such
as the diode laser in hysteroscopy, has expanded the number of pathologies that can be
treated [9-14]. Endoscopic instruments are used not only for the diagnosis [15], but also
for the treatment of the patient with AUB. Currently, the incidence of preneoplastic lesions
and endometrial cancer (EC) is increasing [16] and hysteroscopy with biopsy under direct
visualization has demonstrated an elevated diagnostic accuracy (sensitivity: 96.55% and
specificity: 100%) [17,18].

After the exclusion of premalignant or malignant conditions in women diagnosed
with Abnormal Uterine Bleeding (AUB), endometrial ablation is considered a therapeutic
option in patients who desire uterine preservation [19-22]. Endometrial ablation
techniques destroy the entire endometrium down to the basalis membrane, causing a
significant reduction of menstrual bleeding, frequently leading to amenorrhea [23].
However, concerns also have been raised when premalignant lesions are incidentally
discovered after ablation [24].

AUB is one of the most common reasons for referral to gynecologic services, and
leads to increased health care costs and decreased quality of life [23,24]. It affects up to
20% of women of reproductive age and is one of the most important symptoms of
premalignant/malignant lesions in postmenopausal years [25,26]. For clinical purposes, it
is defined as excessive menstrual blood loss that affects a woman’s physical, emotional,
social, and material quality of life, and may occur alone or in combination with other
symptoms. The International Federation of Gynecology and Obstetrics (FIGO) published
the PALM-COEIN classification system in 2011, which classifies AUB according to
etiology into structural and not structural entities [26]. The main objective of the treatment
in patients with AUB is to decrease the amount of bleeding and associated morbidity, thus
improving the quality of life. First-line management has traditionally consisted of medical
treatments, such as NSAIDs, tranexamic acid, oral contraceptives, progestins, or
progestin-releasing IUDs. The management of patients with AUB requires surgical
treatment when medical options fail or in patients with contraindications to medical
treatments. Hysterectomy is considered the “definitive” treatment for AUB, regardless of
etiology, but has significant morbidity, a long recovery time, and high associated health
care costs [27].

The aim of this review was to evaluate the feasibility, safety, and clinical outcomes
of endometrial ablation as a therapeutic alternative in patients diagnosed with AUB.

2. Materials and Methods

We adhered to the quality standards for narrative reviews, as defined and quantified
by “SANRA —a scale for the quality assessment of narrative review articles” [28]. The
relevant publications were identified after systematic queries of the following sources:
PubMed, Google Scholar, Web of Science, and publishers’ databases, complemented by a
cross-check of the reference lists. We used a combination of the search terms “endometrial
ablation”, “endometrial resection”, “endometrial destruction”, with “hysteroscopy”,
“resectoscope” and terms relevant to the topic of each paragraph (e.g., “indication”,
“technique”, “instruments”). We did not apply any language restrictions.

All articles describing the management of AUB applied to patients who had
undergone endometrial ablation through hysteroscopic and non-hysteroscopic
techniques were considered for review. Only original papers that reported specific
experience data on the topic were included. Relevant aspects of every article were
recorded and commented, with particular attention to the type of treatment applied and
described outcomes. According to the etiologies classified in the PALM-COEIN system
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proposed by FIGO, the treatment for AUB includes hormones and other inflammatory
mediators on the endometrium, in addition to antifibrinolytics. Frequently used therapies
include: combined estrogen and progestogen; cyclic or continuous oral progestogen;
injectable progestogen; levonorgestrel-releasing intrauterine devices (LNG-IUDs); non-
steroidal anti-inflammatory drugs (NSAIDs); and tranexamic acid. Surgical treatment is
indicated when medical therapy fails. The available surgical treatment options are
endometrial ablation and hysterectomy. Outcomes analyzed included improvement in
menstrual blood loss, impact on quality of life, duration of surgical procedure and length
of hospital stay, time to return to work, adverse events, and requirements for repeat
surgery due to failure of the initial surgical treatment. We included 12 articles in this
review, while the remaining selected articles were used for a better understanding of the
role of hysteroscopy in the treatment of patients with AUB (Figure 1).
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Figure 1. Flow diagram of narrative review search.

3. Results

All studies stressed the importance of proper patient counseling before EA in
particular, and considered the risks of recurrence or, in some cases, worsening of the
symptoms such as pain and bleeding; as reported by Thomassee et al., hysterectomy after
ablation was highest within the first 2 years after the initial procedure and it continued to
increase up to 8 years post ablation, especially in those women younger than age 40 [29].
Most of the included papers were observational and/or retrospective studies based on
routinely collected national data [30-36]. All studies showed a huge diversity regarding
lifestyle and clinical factors, such as smoking status, body mass index, parity, type of
delivery, size of the uterus, pre-existing genital prolapse, and previous urinary
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incontinence, as well as surgeon experience in EA [29,37-39]. Patient characteristics sig-
nificantly associated with the development of post-ablation pain or bleeding were previ-
ous dysmenorrhea, prior tubal ligation, smoking, and an age less than 40 [30,33,34]. The
role of endometriosis and adenomyosis is still uncertain [29]. A satisfaction greater than
65% regarding ablation techniques has been reported in most studies [32,34,37,39]. It is
difficult to define the best tool to perform EA, but it seems to emerge that, when they are
compared, the best results are obtained with bipolar energy: Herman et al. compared their
randomized, controlled trial bipolar energy with thermal balloon reporting after 10-year
follow-up rates of amenorrhea of 50/69 (73%) in the first group and 23/35 (66%) in the
second group [RR. 1.1 (95% CI, 0.83-1.5)] [39].

In all of the included studies, adverse events were minimal or absent. Nevertheless,
the results were highly heterogeneous and, in most cases, were not reported. Andersson
et al. reported an allergic reaction during the procedure [38]. The best benefits are de-
scribed in patients with higher anesthesiological risk who cannot carry out invasive sur-
gical techniques [35]. In one case, the risk of endometrial and breast cancers and the hys-
terectomy rate after EA was evaluated: it was not associated with an elevated endometrial
cancer [0.56 (95% CI 0.12-1.64)] or breast cancer [0.86 (95% CI 0.67-1.09)] risk and for
breast cancer, while the presence of leiomyomas, young age, and history of prior cesarean
deliveries or sterilization were associated with an increased risk of postablation hysterec-
tomy in the Finnish patient cohort. Moreover, when EA was compared to hysterectomy,
the advantages of the hysteroscopic approach were also associated with being less likely
to undergo pelvic floor repair (adjusted HR 0.62; 95% CI, 0.50-0.77), insertion of tension-
free vaginal tape (TVT) for stress urinary incontinence (adjusted HR, 0.55; 95% CI, 0.41-
0.74), or genital fistula repair (adjusted HR, 0.18; 95% CI, 0.06-0.58) compared with the
hysterectomy group [33]. Although in most cases these data were missing, the EA group
had significantly shorter operation times [32,37,38] and lower complication rates
[32,34,38-40]. All data in the included studies are reported in (Table 1).



Diagnostics 2023, 13, 339

5 of 15

Table 1. Characteristics of the included studies.
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United States . . . 931 (n) 11 (n) EA
Ret t AUB D - Radiof Risks of treat-
Smithling [36] of America Cg;gff:;ge 96s(m) U orr}};z;nen a fi IZ?:renCy rfest(;aﬂrjje 40 (n) NA NA NA  NA NA 74 (n)
2007-2009 Y P after EA Hysterectomy
United Prospective AUB Dvsmen- 39 (n) Satisfaction 1 1(n) EA
Clark [37] Kingdom observational 53 (n) orr}}1’ea Thermal balloon Efficacy of EA 6 (n) rates 67 (%) 8 min NA NA (balloon 3(n)
2001-2003 study after EA blockage) Hysterectomy
3 1(n)
. (allergic Hysterectomy
Prospective 42 (n) .
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cramps) resection
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Herman [39] T ctherlands Doubleblind -, 0, AUBDysmen- o o veney  Palioon 53(n)  rates77- NA NA  NA NA 2 (n)
1999-2011 RCT orrhea bipolar Ve after EA 81(%) Hysterectom
po Bipolar f ’ Y omy
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© [ZS]S A% of America observational 711 (n) U orr}}::;nen Radiofrequency Efficacy of EA 66 (1) NA NA NA NA NA o st6e6rei:t)om
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* EA: endometrial ablation; §° due to failure of the initial surgical treatment; AUB: abnormal uterine bleeding; RCT: randomised controlled trial; NR: not reported;
NA: not applicable.
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4. Discussion
4.1. Clinical Indications of Endometrial Ablation: A Call to Action

Endometrial ablation is an effective treatment for heavy menstrual bleeding (HMB).
Several devices for endometrial ablation have been developed worldwide, which are di-
vided into two categories: hysteroscopic and non-hysteroscopic [41]. First-generation
techniques, endometrial laser ablation (ELA), transcervical resection of the endometrium
(TCRE), which uses the resectoscope, and rollerball endometrial ablation (RBEA), require
direct visualization of the uterine cavity with a hysteroscope during the procedure, as
opposed to second generation non-hysteroscopic techniques, that blindly destroy the en-
dometrium by various methods, including thermal balloon endometrial ablation (TBEA),
microwave endometrial ablation (MEA), hydrothermal ablation (HTA), bipolar radiofre-
quency endometrial ablation, and endometrial cryotherapy. The nature of some of the
abovementioned devices allows patients to be treated under local anesthesia, which
makes them cost-effective [42-44].

Although continued bleeding is the most common sign of ablation failure, postabla-
tion pain has been described after ablation procedures [45]. Thomassee et al. found no
significant differences in clinic characteristics in patients who experienced pain after en-
dometrial ablation. Among different types of ablation techniques, the risk of developing
pain after thermal balloons is 25.4%, and after bipolar radiofrequency ablation methods
the risk is 16.0% (adjusted OR 1.27, 95% CI 0.59-1.69; P = 0.99) [29].

The goal of endometrial ablation is to achieve reduction of menstrual bleeding due
to destruction of the endometrium. This technique significantly reduces menstrual blood
loss to a level that is acceptable for most patients [26]. They are frequently combined with
endometrial suppressive drugs used before ablation to maximize depth of destruction.
Indeed, the use of endometrial suppressive drugs (danazol and gonadotropin-releasing
hormone analogs) before ablation favors an adequate depth of destruction and is recom-
mended to increase the postoperative amenorrhea rate [44].

Hysteroscopic endometrial ablation may be an effective alternative to resection for
the treatment of AUB. Helleland et al. reported a comparable satisfaction rate with the
procedure in patients undergoing endometrial ablation and those undergoing hyster-
oscopic endometrial resection, with a shorter procedure time, a median of 13 min (95%
Confidence Interval (CI) 12-14)) compared to a median of 25 min (95% CI 23-26), and a
lower risk of complications: around 2% vs. 13% as in the case of resection [32]. As men-
tioned above, AUB is a common gynecological complaint affecting up to one-third of
women of reproductive age. Overall, AUB not responding to medical treatment represents
23% of the indications for hysterectomy [26,27]. Moreover, preoperative anemia is an in-
dependent risk factor for adverse outcomes after surgery [45-50]. Taking into considera-
tion the abovementioned problems, minimally invasive techniques have been introduced
as they are associated with fewer complications, require shorter recovery time, and are
better tolerated by the patients [33].

Although medical treatments are preferred as first line management options
[30,51,52], a recent Cochrane review showed that over five years, 77% of patients who
were medically treated for AUB subsequently underwent surgical treatment [53]. Thus,
medical treatment is burdened with a high failure rate. Hysterectomy remains the defini-
tive surgical treatment for AUB; however, it is associated with a higher risk of pelvic floor
organ prolapse and the need for pelvic floor repair [adjusted hazards ratio, 0.62; 95% CI:
0.50, 0.77] and surgery for stress urinary incontinence (adjusted hazards ratio, 0.55; 95%
CL 0.41, 0.74), when compared with endometrial ablation [34]. Nevertheless, Pinion et al.
found a significantly higher satisfaction rate in women with dysfunctional uterine bleed-
ing treated with hysterectomy (89%) compared to those who were treated with hyster-
oscopy (78%) (p < 0.05). Hysteroscopy was associated, however, with a lower morbidity
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rate and a significantly shorter recovery period [34]. Moreover, serious complications as-
sociated with hysterectomy, such as bowel injury, urinary tract injury, and cardiovascular
and respiratory complications, are quite rare [39,49,50].

Hysteroscopy is frequently performed in the outpatient setting [51]. Office hyster-
oscopy is a highly effective diagnostic and therapeutic procedure, especially in women of
reproductive age [4]. Outpatient endometrial ablation without the need of general anes-
thesia can also be performed with low failure rates [52,53]. In order to assess if office hys-
teroscopy is a well-tolerated procedure, different studies have been performed to evaluate
the feasibility and safety of hysteroscopy in the outpatient setting [54,55].

Currently, office hysteroscopy is considered the gold standard procedure for the
treatment of intrauterine pathology. In-office hysteroscopy is associated with a lower risk
of complications, such as perforation, in comparison with when it is performed in the op-
erating room under general anesthesia, with a rapid recovery time and early return to
activities [3].

4.2. Tools and Techniques

The resectoscope is widely used for hysteroscopic endometrial resectoscopic abla-
tion. It employs a 26-27 Fr gauge (8.7-9 mm) working element, a thin telescope of 4 mm,
and it is also equipped with an electrical wire loop, rollerball, or spiked-ball tip. The in-
strument is inserted into the uterine cavity after cervical dilatation up to 9 mm [56].
Smaller resectoscopes are available (22 Fr gauge, 7.3 mm), also requiring cervical dilata-
tion prior to introduction into the uterine cavity. The cavity is distended with a noncon-
ductive hypo-osmolar or physiological solutions, such as normal saline, depending on the
type of energy used, and the fluid is instilled under manometric control, with a pressure
generated by a pneumatic cuff and a vacuum applied for suction. The use of normal saline
as distention media is associated with less postoperative pain when compared to CO? [57],
and it also allows the use of bipolar energy. After careful inspection of the cavity, the en-
dometrium is resected with a cutting loop with monopolar or bipolar energy. This tech-
nique is usually performed in an operating room under general anesthesia. The risk of
complications is increased by the need to perform cervical dilatation, which may also
lengthen the operating time.

Conversely, the mini-resectoscope has an outer diameter of 5 mm with a 2.9 mm tel-
escope that does not require cervical dilatation to insert it into the uterus. As a result of
this, the use of mini-resectoscopes is associated with lower complications rates, as well as
less intraoperative and postoperative morbidity [58]. In this regard, Papalampros et al.
conducted a prospective observational study to evaluate the feasibility and the safety of a
16 Fr mini-resectoscope for the surgical treatment of endometrial polyps and small sub-
mucous fibroids in the outpatient setting. No intra or postoperative complications were
reported, and all procedures were successfully conducted. In all of the patients included
in the study, the lesions were completely removed without the need for general anesthesia
[59]. A pilot study that compared the mini-resectoscope to the conventional resectoscope
for hysteroscopic adhesiolysis in infertile women showed that the use of the mini-resec-
toscope was associated with less postoperative pain and a shorter operating time, due to
the lack of the need for cervical dilation [60]. In terms of prevention of intrauterine adhe-
sion formation, hyaluronic acid seems to be of great importance, but the lack of a clear
best therapy suggests the need for further studies [61]. In addition to the mini-resecto-
scope, the mini-hysteroscopy, characterized by a 2.7-mm outer diameter telescope with a
3.5-mm outer diameter single-flow diagnostic sheath, can be very useful in cases of out-
patient diagnostic hysteroscopy. Indeed, Cicinelli et al. demonstrated how the rate of suc-
cessful insertion into the uterine cavity and optimal endometrial evaluation (99.52% vs.
72.53% and 98.53% vs. 92.33%, respectively) as well as pain and vaso-vagal reaction (0.10
+ 0.34 vs.1.09 + 0.53 and 2.25% vs. 17.12%) were significantly lower in the mini-hyster-
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oscopy group compared to the traditional hysteroscope, highlighting that mini-hyster-
oscopy with a vaginoscopic approach is a very well-tolerated, effective, and safe outpa-
tient procedure [62].

Technological advances and improvements in surgical techniques have expanded the
indications of office hysteroscopy; however, it is still dependent upon user experience and
the extent of intrauterine pathology [63]. Small submucous myomas can be removed in
the office setting, but may require more than one procedure [64-67].

A fairly recent device used for performing hysteroscopic surgery is based on mechan-
ical tissue removal [68-72]. It crushes the intracavitary lesions into small pieces with a
mechanical rotating blade and simultaneously evacuates these pieces from the uterine
cavity with a built-in suction [15].

A retrospective study comparing hysteroscopic tissue removal systems to the con-
ventional resectoscope for the removal of intrauterine myomas and polyps showed the
mean operating time to be shorter when using tissue retrieval systems. There was no dif-
ference in the rate of complications [7,22,73,74].

All of the abovementioned devices are used for the treatment of intrauterine lesions,
such as polyps, myomas, and other endometrial anomalies. The instrument selection and
technique used to treat intrauterine pathology is based on personal experience or the sur-
geon’s preferences. Here, it should also be emphasized that in many cases it is the availa-
bility of the adequate tool that determines the success of the procedure, as is the case, for
example, with a biopsy device [69]; therefore, one should always seek the optimal tool to
perform the requested task [70].

All of the abovementioned hysteroscopic tools can destroy the endometrium and
subsequently perform a complete endometrial ablation. In addition, several devices have
been conceptualized to perform a non-resectoscopic endometrial ablation (NREA). Cur-
rently, several NREA devices that use a variety of energy sources are approved for clinical
use, including hot fluid freely circulating in the uterine cavity, bipolar radiofrequency ab-
lation, cryotherapy, and fluid encapsulated in a balloon or Argon gas to produce plasma
energy and radiofrequency energy [70].

When analyzing the results of surgeries using non-resectoscopic devices, the patient
satisfaction rate is high and re-intervention rates are low, even when amenorrhea is not
achieved. As evidenced by the FDA’s pivotal trials, which revealed satisfaction ratings of
86% to 99% at 1 year, all of these devices appear to be highly effective and produce high
levels of patient satisfaction [70].

There are few direct comparisons of non-resectoscopic devices, and it is difficult to
evaluate outcomes between trials due to variations in outcome measurements, preopera-
tive endometrial preparation protocols, nine practice environments, and follow-up
timeframes. Radiofrequency and fluid-encapsulating devices have received the greatest
research attention in randomized studies [70].

4.3. Current Indication for Complete Endometrial Ablation

Currently, endometrial ablation is indicated in women of childbearing age with
heavy menstrual bleeding of benign etiology [26]. This minimally invasive approach has
gained approval among physicians as NICE recommends it as an alternative for women
with AUB without uterine abnormalities or fibroids < than 3 cm in diameter [48]. Moreo-
ver, others have suggested that endometrial ablation is preferable to hysterectomy for
women with AUB when the endometrial cavity is <10 cm in length [41]. After treatment,
amenorrhea is achieved in 14-70% of cases. Furthermore, surveys conducted after surgery
showed how both quality of life and symptoms improved within 12 months after treat-
ment [71].

For women with increased surgical risks or with contraindications for medical treat-
ment due to pre-existing comorbidities, endometrial ablation may be a minimally invasive
therapeutic option for the treatment of heavy menstrual bleeding [72]. Although endome-
trial ablation is a minimally invasive procedure, it is not free from complications. In this



Diagnostics 2023, 13, 339

10 of 15

regard, the Medicines and Healthcare products Regulatory Agency (MHRA) recently
published guidelines on the responsibilities of manufacturers, regulators, and clinicians
regarding the safety of endometrial ablation devices [73]. The reported rate of complica-
tions with hysteroscopic surgery was relatively low, about 0,28%. Overall, complications
with hysteroscopic surgery include uterine perforation, fluid overload, gas embolism,
thermal injury, excessive bleeding, intrauterine adhesions formation, and infection. The
most common complications, bleeding and uterine perforation, are easily managed with-
out complex intervention [49,73,74]. The need for additional surgery due to perioperative
complications is rare [23]. Furthermore, approximately half of the complications were at
the time of introducing the hysteroscope, which is minimized if cervical dilation is not
needed [75]. Di Spiezio Sardo et al. investigated the success of outpatient hysteroscopy in
5000 women, evaluating the correlation between the type of approach (traditional vs.
vaginoscopic) and the type of caliber hysteroscopes (3,5 mm vs. 5 mm), which suggested
that the success of outpatient hysteroscopy was positively affected by the use of smaller
caliber hysteroscopes, as well as using the vaginoscopic approach. The need for cervical
dilatation was associated with an increased failure rate [50]. Patients at an age less than
45 years, having had more than five pregnancies, a history of tubal sterilization, obesity,
and a history of dysmenorrhea were predictors of endometrial ablation failure [37,74].

A prospective observational study evaluated the use and efficacy of thermal balloon
ablation (TBA) of the endometrium in the outpatient setting in 53 women with heavy
menstrual bleeding not responding to medical treatment. All procedures were performed
with local anesthesia. The procedure was successfully completed in 50 of 53 women (94%
of cases). A reduction in menstrual flow was experienced by 80% of the subjects, and a
positive satisfaction rate was reported by 67% [37]. A subsequently performed similar
study reported on 56 women who underwent TBA in the outpatient setting. The proce-
dure was completed in 97% of women (54 out of 56 patients). Only 3 out of 54 patients
had short-term complications, but there were no perforations or other serious complica-
tions. Indeed, improvement in menstrual bleeding was reported by 34 (81%) women. Ac-
cordingly, TBA seems to be safe and effective for the treatment of HMB, as well as being
safe to be performed in an outpatient setting [38]. When compared, after 10 years of fol-
low-up, TBA and bipolar endometrial ablation in premenopausal women suffering from
heavy menorrhagia using the bipolar technique were not superior to balloon ablation; in-
terestingly, unlike what was reported at 1 and 5 years of follow-up [39]. Furthermore,
Abbott et al., in a descriptive cohort study, evaluated 139 women within one year of treat-
ment who had undergone endometrial ablation by one of following methods: TBA (Cava-
term), endometrial laser interstitial thermotherapy (ELITT), endometrial laser ablation
(ELA), or NovaSure impedance-controlled system [71]. No significant differences, in
terms of effectiveness, patient satisfaction, and patient safety, with either first- or second-
generation endometrial ablation devices were found, but newer techniques were associ-
ated with shorter operating times compared to the first generation [71]. However, the
quality of life of women with AUB was improved after treatment, regardless of the abla-
tion modality that was used [41,71]. Endometrial ablation is also feasible in women with
AUB due to ovulatory dysfunction as an alternative to hysterectomy. The treatment fail-
ure rate was 11.7% at 5 years (95% confidence interval [CI], 6.5%-16.9%) [40].

As more procedures have been performed in recent decades, incidental findings of
premalignant lesions after procedures have been reported in the literature [12,24,76]. This
fact raises concerns. Malignant lesions are a contraindication to the procedure. Recent
findings seem to demonstrate a similar risk of endometrial cancer between women treated
with endometrial ablation and the normal population. Therefore, the management of
these women could be a thought-provoking issue that opens up new research scenarios.
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4.4. Limitations and Contraindications

Not all patients are eligible for endometrial ablation. It should not be performed dur-
ing menopause, and it is not recommended for women with a desire for future fertility, a
history of endometrial hyperplasia or cancer, or confirmed cervical cancer. Exclusion cri-
teria vary for every specific ablative device; previous uterine surgery, such as classical
cesarean section or transmural myomectomy, as well as an irregular cavity with congeni-
tal defects, submucous myomas with significant cavity distortion, a uterine cavity with a
diameter greater than 11 cm, are all relative contraindications for endometrial ablation
[23,48].

This study has the great strength to represent a wide overview of indications, instru-
mentation, and techniques of hysteroscopic endometrial ablation that could provide an
useful guide for physicians who want to approach a technique that, although niche, has
seen widespread use in recent years. On the other hand, it has some limitations: its narra-
tive nature precludes a quantitative analysis through a systematic analysis because of the
heterogeneity of the data published so far, which makes a clear assessment of the best tool
to perform EA difficult, as well as to assess the adverse events after the procedure.

4.5. Future Perspectives: Endometrial Ablation for Preneoplastic Lesions

Overall, the role of hysteroscopy in the diagnosis of uterine cancer is well accepted
[77-80]. Hysteroscopy is a more precise technique for the diagnosis of endometrial cancer,
with a sensitivity and specificity of 96% and 100%, respectively [1]. Nevertheless, hyster-
oscopic ablation is still not universally considered acceptable for the treatment of early
malignant endometrial carcinoma. Atypical endometrial hyperplasia (AEH) or EIN may
occur after endometrial ablation, and the burden of potential treatment has been docu-
mented. Cooper et al. analyzed the rate of gynecologic cancer during the follow-up of
37,120 women who underwent hysterectomy and 11,299 women treated with endometrial
ablation due to AUB. Cancer occurred in less than 2% of the patients [584 (1.57%) and 130
(1.15%) patients who underwent hysterectomy and endometrial ablation, respectively; ad-
justed hazards ratio, 1.14; 95% CI, 0.93-1.39]; the most frequent type was breast cancer
[33]. This is noteworthy because it contrasts with the use of a levonorgestrel-releasing in-
trauterine system, which has been documented to increase the risk of breast cancer
[1,31,81]. Since the risk of endometrial cancer is similar to that in the general population
and that endometrial hyperplasia has been previously reported as an indication for endo-
metrial ablation [81], the range of indications for this minimally invasive approach could
also be expanded in special circumstances. It may be interesting to investigate whether
endometrial ablation could be useful in the treatment of premalignant lesions to preserve
the uterus and avoid hysterectomy in patients for whom surgery or the use of hormonal
treatment is a contraindication [82].

5. Conclusions

The role of hysteroscopy in the diagnosis of endometrial diseases and, in particular,
endometrial cancer is clear. Available data suggest that hysteroscopy is a reliable tech-
nique for its diagnosis. Nevertheless, surgical hysteroscopy (resectoscopic ablation) is still
not widely accepted for the treatment of early malignant endometrial cancer. Further
studies are needed to determine if resectoscopic endometrial ablation is a safe alternative
for the treatment of premalignant lesions or early-stage endometrial cancer.

We believe that hysteroscopic resectoscopic endometrial ablation could be consid-
ered an effective and safe approach in the management of patients with AUB when more
invasive surgical options are to be avoided and medical treatment is contraindicated or
has previously failed. Furthermore, the different techniques that characterize the surgical
management of AUB should be further compared to identify the optimal treatment and
to improve satisfaction rates and outcomes. Another important aspect to consider is the
length of follow-up, which has varied in the studies published so far. However, long-term



Diagnostics 2023, 13, 339 12 of 15

outcomes, including the re-intervention rate and the improvement in menstrual blood
loss, need to be monitored.

Further studies are needed to collect reliable data and evaluate the feasibility and
safety of endometrial ablation as an acceptable alternative for patients with premalignant
endometrial lesions and contraindications to hysterectomy or medical therapy.

Author Contributions: Conceptualization, S.G.V. and L.D.C.; methodology, S.G.V.; software,
L.D.C,; validation, S.G.V., L.D.C. and S.A.; formal analysis, L.D.C. and G.R,; investigation, S.G.V.;
resources, L.D.C.; data curation, L.D.C. and ]J.C.; writing—original draft preparation, S.G.V. and
L.D.C.; writing—review and editing, 5.G.V., LD.C., M.C,, J.C. and G.R.; visualization, All Authors;
supervision, C.D.A., P.T. and S.A,; project administration, S.G.V. and L.D.C. All authors have read
and agreed to the published version of the manuscript

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Marchetti, M; Litta, P.; Lanza, P.; Lauri, F.; Pozzan, C. The role of hysteroscopy in early diagnosis of endometrial cancer. Eur. |.
Gynaecol. Oncol. 2002, 23, 151-153.

2. Daniilidis, A.; Pantelis, A.; Dinas, K.; Angioni, S.; Carcea, F. Indications of diagnostic hysteroscopy, a brief review of the litera-
ture. Gynecol. Surg. 2012, 9, 23-28.

3. Luerti, M,; Vitagliano, A.; Sardo, A.D.; Angioni, S.; Garuti, G.; De Angelis, C.; Del Zoppo, S.; Dealberti, D.; Nappi, L.; Perrini,
G.; et al. Effectiveness of Hysteroscopic Techniques for Endometrial Polyp Removal: The Italian Multicenter Trial. ]. Minim.
Invasive Gynecol. 2019, 26, 1169-1176.

4. Litta, P,; Conte, L.; De Marchi, F.; Saccardi, C.; Angioni, S. Pregnancy outcome after hysteroscopic myomectomy. Gynecol. En-
docrinol. 2014, 30, 149-152.

5. Deutsch, A; Sasaki, K.J.; Cholkeri-Singh, A. Resectoscopic Surgery for Polyps and Myomas: A Review of the Literature. J.
Minim. Invasive Gynecol. 2017, 24, 1104-1110.

6.  Sesti, F.; Marziali, M.; Santomarco, N. Hysteroscopic surgery for endometrial polyps using a bipolar microelectrode. Int. J. Gy-
naecol. Obstet. 2000, 71, 283-284.

7. Sardo, A.D.; Bettocchi, S.; Spinelli, M.; Guida, M.; Nappi, L.; Angioni, S.; Fernandez, L.M.; Nappi, C. Review of new office-based
hysteroscopic procedures 2003-2009. |. Minim. Invasive Gynecol. 2010, 17, 436—448.

8.  Nappi, L.; Pontis, A.; Sorrentino, F.; Greco, P.; Angioni, S. Hysteroscopic metroplasty for the septate uterus with diode laser: A
pilot study. Eur. ]. Obstet. Gynecol. Reprod. Biol. 2016, 206, 32-35.

9.  Nappi, L.; Sorrentino, F.; Angioni, S.; Pontis, A.; Litta, P.; Greco, P. Feasibility of hysteroscopic endometrial polypectomy using
a new dual wavelengths laser system (DWLS): Preliminary results of a pilot study. Arch. Gynecol. Obstet. 2017, 295, 3-7.

10. Nappi, L.; Sorrentino, F.; Angioni, S.; Pontis, A.; Greco, P. The use of laser in hysteroscopic surgery. Minerva Ginecol. 2016, 68,
722-726.

11. D’Alterio, M.N.; Scicchitano, F.; Fanni, D.; Faa, G.; Lagana, A.S.; Noventa, M.; Sorrentino, F.; Nappi, L.; Angioni, S. Ex vivo
myolysis with dual wavelengths diode laser system: Macroscopic and histopathological examination. Clin. Exp. Obstet. Gynecol.
2021, 48, 875-882.

12. Vitale, S.G.; Lagana, A.S.; Torok, P.; Lasmar, R.B.; Carugno, J.; Palumbo, M.; Tesarik, J. Virtual sonographic hysteroscopy in
assisted reproduction: A retrospective cost-effectiveness analysis. Int. ]. Gynaecol. Obstet. 2022, 156, 112-118.

13. Chiofalo, B.; Palmara, V.; Vilos, G.A.; Pacheco, L.A.; Lasmar, R.B.; Shawki, O.; Giacobbe, V.; Alibrandi, A.; Di Guardo, F.; Vitale,
S.G. Reproductive outcomes of infertile women undergoing “see and treat” office hysteroscopy: A retrospective observational
study. Minim. Invasive Ther. Allied Technol. 2021, 30, 147-153.

14. Torok, P.; Molnar, S.; Herman, T.; Jashanjeet, S.; Lampé, R.; Riemma, G.; Vitale, S.G. Fallopian tubal obstruction is associated
with increased pain experienced during office hysteroscopy: A retrospective study. Updates Surg. 2020, 72, 213-218.

15. Cancer Stat Facts: Uterine Cancer: National Institutes of Health, National Cancer Institute. 2022. Available online:
https://seer.cancer.gov/statfacts/html/corp.html (accessed on 1 January 2022).

16. Nappi, L.; Angioni, S.; De Feo, V.; Greco, P; Stabile, G.; Greco, F.; D" Alterio, M.N.; Sorrentino, F. Diagnostic accuracy of hyster-

oscopy vs. dilation and curettage (D&C) for atypical endometrial hyperplasia in patients performing hysterectomy or serial
follow-up. Clin. Exp. Obstet. Gynecol. 2022, 49, 24.



Diagnostics 2023, 13, 339 13 of 15

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

Quintana-Berto, R.; Padilla-Iserte, P.; Gil-Moreno, A.; Oliver-Pérez, R.; Coronado, P.J.; Martin-Salamanca, M.B.; Pantoja-
Garrido, M.; Lorenzo, C.; Cazorla, E.; Gilabert-Estellés, J.; et al. Oncological safety of hysteroscopy in endometrial cancer. Int. |.
Gynecol. Cancer 2022, ijgc-2022-003586, Epub ahead of print. https://doi.org/10.1136/ijgc-2022-003586.

Vitale, 5.G.; Riemma, G.; Haimovich, S.; Carugno, J.; Pacheco, L.A.; Perez-Medina, T.; Parry, J.P.; Torok, P.; Tesarik, J.; Della
Corte, L.; et al. Risk of endometrial cancer in asymptomatic postmenopausal women in relation to ultrasonographic endometrial
thickness: Systematic review and diagnostic test accuracy meta-analysis. Am. ]. Obstet. Gynecol. 2022, Epub ahead of print.
https://doi.org/10.1016/j.ajog.2022.07.043.

Emanuel, M.H.; Wamsteker, K. The Intra Uterine Morcellator: A new hysteroscopic operating technique to remove intrauterine
polyps and myomas. J. Minim. Invasive Gynecol. 2005, 12, 62-66.

van Dongen, H.; Emanuel, M.H.; Wolterbeek, R.; Trimbos, ].B.; Jansen, F.W. Hysteroscopic morcellator for removal of intrau-
terine polyps and myomas: A randomized controlled pilot study among residents in training. J. Minim. Invasive Gynecol. 2008,
15, 466-471.

Litta, P.; Nappi, L.; Florio, P.; Mencaglia, L.; Franchini, M.; Angioni, S. Proposal of a modified transcervical endometrial resec-
tion (TCER) technique for menorrhagia treatment. Feasibility, efficacy, and patients’ acceptability. Gynecol. Surg. 2014, 11, 165—
171.

Hamerlynck, T.W.; Dietz, V.; Schoot, B.C. Clinical implementation of the hysteroscopic morcellator for removal of intrauterine
myomas and polyps. A retrospective descriptive study. Gynecol. Surg. 2011, 8, 193-196.

Kumar, V.; Chodankar, R.; Gupta, ] K. Endometrial ablation for heavy menstrual bleeding. Womens Health 2016, 12, 45-52.
Vitale, 5.G.; Watrowski, R.; Barra, F.; D’Alterio, M.N.; Carugno, J.; Sathyapalan, T.; Kahramanoglu, I.; Reyes-Mufioz, E.; Lin,
L.T.; Urman, B.; et al. Abnormal Uterine Bleeding in Perimenopausal Women: The Role of Hysteroscopy and Its Impact on
Quality of Life and Sexuality. Diagnostics 2022, 12, 1176.

van den Brink, M.].; Saaltink, A.L.; Groenhof, F.; Kollen, B.J.; Berger, M.Y; Lisman-van Leeuwen, Y.; Dekker, ].H. Incidence and
treatment of heavy menstrual bleeding in general practice. Fam. Pract. 2017, 34, 673-678.

Munro, M.G.; Critchley, H.O.; Broder, M.S.; Fraser, 1.S.; FIGO Working Group on Menstrual Disorders. FIGO classification
system (PALM-COEIN) for causes of abnormal uterine bleeding in nongravid women of reproductive age. Int. ]. Gynaecol.
Obstet. 2011, 113, 3-13.

Benetti-Pinto, C.L.; Rosa, E.5.A.; Yela, D.A.; Soares Junior, ]. M. Abnormal Uterine Bleeding. Rev. Bras. Ginecol. Obstet. 2017, 39,
358-368.

Baethge, C.; Goldbeck-Wood, S.; Mertens, S. SANRA-a scale for the quality assessment of narrative review articles. Res. Integr.
Peer Rev. 2019, 4, 5.

Thomassee, M.S.; Curlin, H.; Yunker, A.; Anderson, T.L. Predicting pelvic pain after endometrial ablation: Which preoperative
patient characteristics are associated? J. Minim. Invasive Gynecol. 2013, 20, 642-647.

Soini, T.; Rantanen, M.; Paavonen, J.; Grénman, S.; Maenpas, J.; Pukkala, E.; Gissler, M.; Hurskainen, R. Long-term Follow-up
After Endometrial Ablation in Finland: Cancer Risks and Later Hysterectomies. Obstet. Gynecol. 2017, 130, 554-560.

Wishall, K.M.; Price, J.; Pereira, N.; Butts, S.M.; Della Badia, C.R. Postablation risk factors for pain and subsequent hysterectomy.
Obstet. Gynecol. 2014, 124, 904-910.

Helleland, L.; Bergesen, L.F.; Rinnan, K.J.; Engelsen, I.B.; Hordnes, K.; Trovik, J. Endometrial ablation; less is more? Historical
cohort study comparing long-term outcomes from two time periods and two treatment modalities for 854 women. PLoS ONE
2019, 14, e0219294.

Cooper, K.; Lee, A.; Chien, P.; Raja, E.; Timmaraju, V.; Bhattacharya, S. Outcomes following hysterectomy or endometrial abla-
tion for heavy menstrual bleeding: Retrospective analysis of hospital episode statistics in Scotland. BJOG 2011, 118, 1171-1179.
Pinion, S.B.; EParkin, D.; Abramovich, D.R.; Naji, A.; AAlexander, D.; Russell, I.T.; Kitchener, H.C. Randomised trial of hyster-
ectomy, endometrial laser ablation, and transcervical endometrial resection for dysfunctional uterine bleeding. BM] 1994, 309,
979-983.

Ajao, M.O,; El-Nashar, S.A.; Khan, Z.; Hopkins, M.R.; Creedon, D.J.; Famuyide, A.O. Nonresectoscopic endometrial ablation in
high-risk surgical patients: A cohort study. ]. Minim. Invasive Gynecol. 2013, 20, 487-491.

Smithling, K.R.; Savella, G.; Raker, C.A.; Matteson, K.A. Preoperative uterine bleeding pattern and risk of endometrial ablation
failure. Am. J. Obstet. Gynecol. 2014, 211, 556.

Clark, T.J.; Gupta, ].K. Outpatient thermal balloon ablation of the endometrium. Fertil. Steril. 2004, 82, 1395-1401.

Andersson, S.; Mints, M. Thermal balloon ablation for the treatment of menorrhagia in an outpatient setting. Acta Obstet. Gyne-
col. Scand. 2007, 86, 480-483.

Herman, M.C,; Penninx, J.P.; Mol, B.W.; Bongers, M.Y. Ten-year follow-up of a randomised controlled trial comparing bipolar
endometrial ablation with balloon ablation for heavy menstrual bleeding. BJOG 2013, 120, 966-970.

Hokenstad, A.N.; El-Nashar, S.A.; Khan, Z.; Hopkins, M.R.; Famuyide, A.O. Endometrial Ablation in Women With Abnormal
Uterine Bleeding Related to Ovulatory Dysfunction: A Cohort Study. J. Minim. Invasive Gynecol. 2015, 22, 1225-1230.

Angioni, S.; Pontis, A.; Nappi, L.; Sedda, F.; Sorrentino, F.; Litta, P.; Haimovich, S.; Melis, G.B. Endometrial ablation: First- vs.
second-generation techniques. Minerva Ginecol. 2016, 68, 143-153.

Lethaby, A.; Hickey, M. Endometrial destruction techniques for heavy menstrual bleeding: A Cochrane review. Hum. Reprod.
2002, 17, 2795-2806.



Diagnostics 2023, 13, 339 14 of 15

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Bettocchi, S.; Nappi, L.; Ceci, O.; Selvaggi, L. What does “diagnostic hysteroscopy’ mean today? The role of the new techniques.
Curr. Opin. Obstet. Gynecol. 2003, 15, 303-308.

Sowter, M.C.; Lethaby, A.; Singla, A.A. Pre-operative endometrial thinning agents before endometrial destruction for heavy
menstrual bleeding. Cochrane Database Syst. Rev. 2002, CD001124. https://doi.org/10.1002/14651858.cd001124.pub2.

Murji, A.; Lam, M.; Allen, B; Richard, L.; Shariff, S.Z.; Austin, P.C.; Callum, J.; Lipscombe, L. Risks of preoperative anemia in
women undergoing elective hysterectomy and myomectomy. Am. J. Obstet. Gynecol. 2019, 221, 629.e1-629.e18.

Ali, M,; Raslan, M.; Ciebiera, M.; Zareba, K.; Al-Hendy, A. Current approaches to overcome the side effects of GnRH analogs
in the treatment of patients with uterine fibroids. Expert. Opin. Drug Saf. 2022, 21, 477-486.

Zgliczynska, M.; Kocaj, K.; Szymusik, I.; Dutsch-Wicherek, M.M.; Ciebiera, M.; Kosinska-Kaczynska, K. Levonorgestrel-Releas-
ing Intrauterine System as a Contraceptive Method in Nulliparous Women: A Systematic Review. ]. Clin. Med. 2020, 9, 2101.
Marjoribanks, J.; Lethaby, A.; Farquhar, C. Surgery versus medical therapy for heavy menstrual bleeding. Cochrane Database
Syst. Rev. 2003, CD003855. https://doi.org/10.1002/14651858.CD003855.

Ciebiera, M.; Lozinski, T.; Wojtyla, C.; Rawski, W.; Jakiel, G. Complications in modern hysteroscopic myomectomy. Ginekol. Pol.
2018, 89, 398-404.

Di Spiezio Sardo, A.; Taylor, A.; Tsirkas, P.; Mastrogamvrakis, G.; Sharma, M.; Magos, A. Hysteroscopy: A technique for all?
Analysis of 5,000 outpatient hysteroscopies. Fertil. Steril. 2008, 89, 438—443.

Pluchino, N.; Ninni, F.; Angioni, S.; Artini, P.; Araujo, V.G.; Massimetti, G.; Genazzani, A.R.; Cela, V. Office vaginoscopic hys-
teroscopy in infertile women: Effects of gynecologist experience, instrument size, and distention medium on patient discomfort.
J. Minim. Invasive Gynecol. 2010, 17, 344-350.

Cooper, K.G. Outpatient endometrial ablation. Best Pract. Res. Clin. Obstet. Gynaecol. 2005, 19, 713-726.

Giampaolino, P.; Della Corte, L.; Di Filippo, C.; Mercorio, A.; Vitale, S.G.; Bifulco, G. Office hysteroscopy in the management of
women with postmenopausal bleeding. Climacteric 2020, 23, 369-375.

Unfried, G.; Wieser, F.; Albrecht, A.; Kaider, A.; Nagele, F. Flexible versus rigid endoscopes for outpatient hysteroscopy: A
prospective randomized clinical trial. Hum. Reprod. 2001, 16, 168-171.

De Angelis, C.; Santoro, G.; Re, M.E.; Nofroni, I. Office hysteroscopy and compliance: Mini-hysteroscopy versus traditional
hysteroscopy in a randomized trial. Hum. Reprod. 2003, 18, 2441-2445.

Litta, P.; Spiller, E.; Saccardi, C.; Ambrosini, G.; Caserta, D.; Cosmi, E. Resectoscope or Versapoint for hysteroscopic metroplasty.
Int. ]. Gynaecol. Obstet. 2008, 101, 39-42.

Pellicano, M.; Guida, M.; Zullo, F.; Lavitola, G.; Cirillo, D.; Nappi, C. Carbon dioxide versus normal saline as a uterine distension
medium for diagnostic vaginoscopic hysteroscopy in infertile patients: A prospective, randomized, multicenter study. Fertil.
Steril. 2003, 79, 418-421.

Litta, P.; Cosmi, E.; Saccardi, C.; Esposito, C.; Rui, R.; Ambrosini, G. Outpatient operative polypectomy using a 5 mm-hyster-
oscope without anaesthesia and/or analgesia: Advantages and limits. Eur. |. Obstet. Gynecol. Reprod. Biol. 2008, 139, 210-214.
Papalampros, P.; Gambadauro, P.; Papadopoulos, N.; Polyzos, D.; Chapman, L.; Magos, A. The mini-resectoscope: A new in-
strument for office hysteroscopic surgery. Acta Obstet. Gynecol. Scand. 2009, 88, 227-230.

Roy, KK,; Lingampally, A.; Kansal, Y.; Bharti, J.; Kumar, S.; Vanamalil, P.; Singhal, S.; Meena, J. A Pilot Study Comparing Hys-
teroscopic Adhesiolysis by Conventional Resectoscope Versus Mini-resectoscope. Oman Med. |. 2017, 32, 492-498.

Vitale, S.G.; Riemma, G.; Carugno, J.; Perez-Medina, T.; Pacheco, L.A.; Haimovich, S.; Parry, ].P.; Sardo, A.D.; De Franciscis, P.
Postsurgical barrier strategies to avoid the recurrence of intrauterine adhesion formation after hysteroscopic adhesiolysis: A
network meta-analysis of randomized controlled trials. Am. J. Obstet. Gynecol. 2022, 226, 487—498 e8.

Cicinelli, E.; Parisi, C.; Galantino, P.; Pinto, V.; Barba, B.; Schonauer, S. Reliability, feasibility, and safety of minihysteroscopy
with a vaginoscopic approach: Experience with 6000 cases. Fertil. Steril. 2003, 80, 199-202. https://doi.org/10.1016/s0015-
028200546-6.

Litta, P.; Leggieri, C.; Conte, L.; Dalla Toffola, A.; Multinu, F.; Angioni, S. Monopolar versus bipolar device: Safety, feasibility,
limits and perioperative complications in performing hysteroscopic myomectomy. Clin. Exp. Obstet. Gynecol. 2014, 41, 335-338.
Di Spiezio Sardo, A.; Calagna, G.; Di Carlo, C.; Guida, M.; Perino, A.; Nappi, C. Cold loops applied to bipolar resectoscope: A
safe “one-step” myomectomy for treatment of submucosal myomas with intramural development. ]. Obstet. Gynaecol. Res. 2015,
41, 1935-1941.

Mazzon, I.; Favilli, A.; Grasso, M.; Horvath, S.; Di Renzo, G.C.; Gerli, S. Is Cold Loop Hysteroscopic Myomectomy a Safe and
Effective Technique for the Treatment of Submucous Myomas With Intramural Development? A Series of 1434 Surgical Proce-
dures. J. Minim. Invasive Gynecol. 2015, 22, 792-798.

Bettocchi, S.; Ceci, O.; Nappi, L.; Di Venere, R.; Masciopinto, V.; Pansini, V.; Pinto, L.; Santoro, A.; Cormio, G. Operative office
hysteroscopy without anesthesia: Analysis of 4863 cases performed with mechanical instruments. J. Am. Assoc. Gynecol. Laparosc.
2004, 11, 59-61.

Vitale, S.G.; Sapia, F.; Rapisarda, A.M.C,; Valenti, G.; Santangelo, F.; Rossetti, D.; Chiofalo, B.; Sarpietro, G.; La Rosa, V.L.; Triolo,
O.; et al. Hysteroscopic Morcellation of Submucous Myomas: A Systematic Review. Biomed. Res. Int. 2017, 2017, 6848250.
Vitale, 5.G. The Biopsy Snake Grasper Sec. VITALE: A New Tool for Office Hysteroscopy. |. Minim. Invasive Gynecol. 2020, 27,
1414-1416.



Diagnostics 2023, 13, 339 15 of 15

69.

70.

71.

72.
73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Vitale, S.G.; Lagana, A.S.; Caruso, S.; Garzon, S.; Vecchio, G.M.; La Rosa, V.L.; Casarin, J.; Ghezzi, F. Comparison of three biopsy
forceps for hysteroscopic endometrial biopsy in postmenopausal patients (HYGREB-1): A multicenter, single-blind randomized
clinical trial. Int. |. Gynaecol. Obstet. 2021, 155, 425-432.

Laberge, P.; Leyland, N.; Murji, A.; Fortin, C.; Martyn, P.; Vilos, G.; Wolfman, W.; Allaire, C.; Awadalla, A.; Dunn, S.; et al.
Endometrial ablation in the management of abnormal uterine bleeding. J. Obstet. Gynaecol. Can. 2015, 37, 362-379.

Abbott, ].A.; Hawe, ].; Garry, R. Quality of life should be considered the primary outcome for measuring success of endometrial
ablation. |. Am. Assoc. Gynecol. Laparosc. 2003, 10, 491-495.

Duckitt, K. Menorrhagia. BM]J Clin. Evid. 2015, 2015, 0805.

Cooper, ].M.; Brady, R.M. Intraoperative and early postoperative complications of operative hysteroscopy. Obstet. Gynecol. Clin.
N. Am. 2000, 27, 347-366.

Gurtcheff, S.E.; Sharp, H.T. Complications associated with global endometrial ablation: The utility of the MAUDE database.
Obstet. Gynecol. 2003, 102, 1278-1282.

Jansen, F.W.; Vredevoogd, C.B.; van Ulzen, K.; Hermans, J.; Trimbos, ].B.; Trimbos-Kemper, T.C. Complications of hyster-
oscopy: A prospective, multicenter study. Obstet. Gynecol. 2000, 96, 266—270.

Stachowicz, N.; Smolen, A.; Ciebiera, M.; Loziniski, T.; Poziemski, P.; Borowski, D.; Czekierdowski, A. Risk Assessment of En-
dometrial Hyperplasia or Endometrial Cancer with Simplified Ultrasound-Based Scoring Systems. Diagnostics 2021, 11, 442.
Ribeiro, C.M.; Brito, L.G.O.; Benetti-Pinto, C.L.; Teixeira, J.C.; Yela, D.A. Is Diagnostic Hysteroscopy Safe for the Investigation
of Type II Endometrial Cancer? A Retrospective Cohort Analysis. |. Minim. Invasive Gynecol. 2021, 28, 1536-1543.

Della Corte, L.; Vitale, S.G.; Foreste, V.; Riemma, G.; Ferrari, F.; Noventa, M.; Liberto, A.; De Franciscis, P.; Tesarik, ]J. Novel
diagnostic approaches to intrauterine neoplasm in fertile age: Sonography and hysteroscopy. Minim. Invasive Ther. Allied Tech-
nol. 2021, 30, 288-295.

Soini, T.; Hurskainen, R.; Grénman, S.; Méenpa, J.; Paavonen, J.; Joensuu, H.; Pukkala, E. Levonorgestrel-releasing intrauterine
system and the risk of breast cancer: A nationwide cohort study. Acta Oncol. 2016, 55, 188-192.

Correction to: 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease: Executive Summary: A Report
of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Circulation 2020,
141, e773.

Sardo, A.D.S.; De Angelis, M.C.; Della Corte, L.; Carugno, J.; Zizolfi, B.; Guadagno, E.; Gencarelli, A.; Cecchi, E.; Simoncini, T.;
Bifulco, G.; et al. Should endometrial biopsy under direct hysteroscopic visualization using the grasp technique become the
new gold standard for the preoperative evaluation of the patient with endometrial cancer? Gynecol. Oncol. 2020, 158, 347-353.
https://doi.org/10.1016/j.ygyno.2020.05.012.

Di Guardo, F.; Della Corte, L.; Vilos, G.A.; Carugno, ].; Torok, P.; Giampaolino, P.; Manchanda, R.; Vitale, S.G. Evaluation and
treatment of infertile women with Asherman syndrome: An updated review focusing on the role of hysteroscopy. Reprod. Bio-
med. Online 2020, 41, 55-61.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



