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INTRODUCTION

Uterine fibroids, or leiomyomas, are the most common benign tumors of the uterus, arising from the smooth muscle
(myometrium). They represent a major global health concern due to their impact on physical health, quality of life and
economic wellbeing.! During a woman's life cycle, uterine fibroids typically occur less frequently before puberty, are
more common during the reproductive years and reduce in size after menopause.’

Histological studies indicate that uterine fibroids are characterized by three main features: increased sensitivity to sex
steroid hormones, altered extracellular matrix deposition and enhanced proliferation of smooth muscle cells.?

Epidemiological research has identified several risk factors associated with leiomyoma growth, including age, ancestry,
family history, reproductive factors, hormonal influences, hypertension and certain infections. Furthermore, specific

dietary components may influence hormone-related diseases and the development of fibroids.>*

Epidemiology of uterine fibroids

The prevalence of fibroids increases with age and appears to vary according to geographic location. In the USA, 70% of
white women and over 80% of black women will develop fibroids by the age of 50.! A similar prevalence is found in Italy,
whereas fibroids appear to be less common in Sweden.> In the 40-49-year age range, the prevalence of uterine fibroids
varies from 4.5-9.4% in the UK to 9.8-17.8% in Italy.°The prevalence of uterine fibroids in pregnancy varies between 1.6%
and 10.7%.”

Although younger women are more likely to become pregnant, the average maternal age has increased in recent
decades, which is associated with a higher prevalence of uterine fibroids. Some pregnant women require non-obstetric
surgical procedures, most commonly cholecystectomy (45%), followed by ovarian surgery for predominantly benign cysts
or tumors (34%), appendectomy (15%) and other procedures (6%). These surgeries are most frequently performed in the

second trimester (56%), compared to the first (33%) and third (11%) trimesters.%?

Uterine fibroids in pregnancy are associated with an increased likelihood of cesarean delivery, with reported rates of up
to 40%. This is primarily due to complications such as malpresentation and mechanical obstruction, while common

symptoms include pain, bleeding, and abdominal tenderness.'®

Due to social factors, such as delayed childbearing, and advances in assisted reproductive technologies, including in-vitro

fertilization, which makes it possible for even menopausal women to become pregnant through egg donation, the

number of pregnant women with uterine fibroids is increasing, and this is especially true in western countries.’.

Furthermore, the rate of cesarean delivery has been steadily increasing worldwide, especially among women undergoing
treatment for infertility and those who give birth later in life. Because uterine fibroids are more common in these

groups, pregnancies complicated by fibroids are also more frequently associated with cesarean delivery.'?
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Clinical presentation and complications of fibroids during pregnancy

Prenatal ultrasound reveals that 1-10% of expectant mothers have fibroids. While many women already know they have
them, this is a novel discovery for some. According to scientific literature, infections and postpartum hemorrhage have
been associated with complications related to the presence and/or growth of uterine fibroids during pregnancy and the
puerperium. Fibroids are often detected during a woman'’s first prenatal visit. Because fibroids may occur in any part of
the uterus during pregnancy and do not always obstruct the birth canal, the reported complications are variable.

Generally, uterine fibroids during pregnancy are associated with an increased risk of postpartum hemorrhage, breech
presentation and need for cesarean delivery, particularly when large or numerous. Depending on their size, number and
position (particularly when close to the placenta), fibroids may also increase the risk of complications such as discomfort,
early pregnancy loss, fetal growth restriction, premature labor, placental abruption, fetal malpresentation (such as

breech) and placenta previa. Nevertheless, many pregnancies complicated by fibroids proceed normally.’>'#

In the past, in certain facilities, surgeons sometimes performed a hysterectomy following delivery by cesarean section, in
cases involving very large or multiple fibroids during pregnancy.’ In addition, submucosal fibroids have been associated
with reduced clinical pregnancy rates and increased risk of miscarriage.’®

Women with uterine fibroids detected during their first pregnancy have been found to have a high risk of hypertensive
disorders of pregnancy (HDP), even after adjusting for multiple confounding factors. Given the adverse outcomes
associated with HDP, pregnant women with uterine fibroids should have their blood pressure monitored regularly and

undergo HDP prevention measures.”

That fibroids inhibit fetal growth and result in lower birth weight and earlier gestational age at delivery is supported
clinically only by a drop in birth weight for mothers with many fibroids.'®
Although most fibroids remain asymptomatic during pregnancy, pain represents the most frequent clinical manifestation,

occurring in up to 8-15% of cases, and is more commonly associated with fibroids larger than 5 cm.'®!% Pain is typically
experienced in the late first or early second trimester and may be accompanied by low-grade fever, leukocytosis, nausea
and/or vomiting. Red degeneration, resulting from acute ischemia and necrosis of fibroid tissue, is the most common
underlying mechanism and is usually managed conservatively.

Management of symptomatic fibroids during pregnancy

During pregnancy, fibroids may undergo dynamic changes in size and vascularity under the influence of hormonal
stimulation and increased uterine blood flow. Enlargement is most commonly observed during the first trimester, while

stabilization or regression often occurs in the second half of gestation and postpartum period.!> These changes may
contribute to the onset of symptoms.

In a study of 113 pregnant women, 9% of fibroids showed cystic changes or a heterogeneous echogenic pattern on
ultrasonography, which indicated the development of red degeneration. Among these women, 70% (7 of 10) experienced
severe abdominal pain, compared with only 11.7% (12 of 103) of women with fibroids who showed no echogenic changes

on ultrasonography.’?

The severe pain associated with red degeneration has been explained by three primary mechanisms. 222122 First, the
tissue outgrows its blood supply due to fast fibroid growth, which causes tissue anoxia, necrosis and infarction. Second,
even in the absence of fibroid growth, the expanding uterus causes the blood supply to the fibroid to alter (kink), which
causes ischemia and necrosis. Third, the fibroid's cellular damage causes prostaglandins to be released, which causes
pain. The finding that ibuprofen and other prostaglandin synthetase inhibitors effectively and quickly manage fibroid
pain lends credence to this.

Because surgery is typically avoided during pregnancy due to the risk of bleeding, management of fibroids focuses on
conservative therapy. This includes rest, adequate hydration, safe analgesia and close clinical monitoring by an
obstetrician. Acetaminophen (paracetamol) is commonly used for pain control, while non-steroidal anti-inflammatory
drugs (NSAIDs) should be used cautiously for short periods, particularly before 30 weeks of gestation. Prolonged use,
especially during the third trimester, has been associated with adverse fetal and neonatal outcomes, such as premature
closure of the fetal ductus arteriosus, pulmonary hypertension, necrotizing enterocolitis, intracranial hemorrhage and
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oligohydramnios.?> In refractory cases, short-term opioid therapy may be considered.

Hospitalization may be necessary for severe pain. Surgical intervention is generally avoided and considered only when
conservative treatment fails or when complications such as torsion of a pedunculated fibroid, persistent severe pain or
compression of adjacent organs occur. Rarely, rapid fibroid growth raising concern for malignancy may also prompt
surgical evaluation. In these selected situations, myomectomy during pregnancy may represent the only effective
therapeutic option. Nevertheless, approximately 10-30% of women with uterine fibroids develop complications during

pregnancy.’’

MYOMECTOMY DURING PREGNANCY

Myomectomy during the first half of pregnancy has historically been uncommon. Traditionally, the presence of fibroids
during pregnancy was considered a contraindication to any form of surgical intervention, with management limited to
conservative measures. Because of concerns about the associated risks, including heavy bleeding, uterine rupture,

miscarriage and preterm labor, myomectomy was rarely performed during pregnancy.?*2> As a consequence,
myomectomy during pregnancy was regarded as an exceptional procedure, reserved only for life-threatening situations.
Over the past two decades, however, accumulating clinical experience and advances in surgical techniques have

progressively challenged this paradigm, leading to a more nuanced and individualized approach in selected cases.”’

Studies have shown that antepartum myomectomy can be successfully carried out throughout the first and second

trimesters if necessary.?%?/ Intractable discomfort from a degenerating fibroid, particularly if it is subserosal or
pedunculated (Figure 1), a large or rapidly growing fibroid, or any large fibroid (> 5 cm) in the lower uterine segment are
acceptable indications.

The most comprehensive synthesis of available evidence on antepartum myomectomy has been provided by the
systematic review of Spyropoulou et al., which analyzed 54 studies reporting 97 cases of myomectomy performed during

pregnancy.’/ The median gestational age at surgery was 16 weeks, with most procedures carried out during the first and
second trimesters. Abdominal pain refractory to medical treatment was the most common indication for surgery. The
majority of removed fibroids were subserosal or pedunculated and located at the uterine fundus. Laparotomy was the
predominant surgical approach, accounting for approximately 78% of cases, while laparoscopic and vaginal approaches
were reported in highly selected situations. Despite the heterogeneity of the available data, pregnancy outcomes were
favorable in most cases, with low rates of miscarriage, preterm birth and severe maternal morbidity. Importantly, the
review highlighted that uterine rupture following antepartum myomectomy was exceedingly rare and generally
associated with extensive intramural resections or inadequate myometrial reconstruction. These findings support the
concept that, when appropriately selected and performed by experienced surgeons, myomectomy during pregnancy may
be safer than traditionally believed.
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Figure 1 Subserosal fibroids (a,b) and pedunculated fibroids (c-e), showing torsion (d) and adherence of the fibroid to
an intestinal loop (e) in a patient undergoing laparoscopic myomectomy at 17 weeks’ gestation.

Surgical considerations and technical aspects

Careful patient selection is crucial from a surgical perspective. Because they allow for a smaller myometrial incision and
have lower risk of bleeding, subserosal and pedunculated fibroids are the best candidates for removal during pregnancy
(Figure 1). It is usually best to avoid removing deeply intramural or submucosal fibroids, especially those that are in
contact with the placenta. The timing of the procedure is also crucial. In order to balance increased uterine vascularity
later in pregnancy with decreased miscarriage risk and embryonic viability, the second trimester is sometimes seen as
the best window for intervention. To maintain uterine integrity and reduce blood loss, a careful surgical technique is
necessary. This includes limited dissection, visualization and preservation of the fibroid pseudocapsule (intracapsular
myomectomy), rapid enucleation of the fibroid with minimal blood loss, effective hemostasis (Figure 2), and multilayer
(where possible) uterine wall closure. In addition, the edges of the incised myometrium should be carefully approximated
to avoid excessive penetration into the myometrial tissue (Figure 3). Although laparotomy is still the most commonly
reported procedure in the literature, minimally invasive methods may be considered in certain situations and in facilities
with highly skilled laparoscopic specialists. Laparoscopic myomectomy during pregnancy offers potential advantages in
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terms of postoperative recovery and adhesion formation, but requires strict adherence to safety principles, including low

insufflation pressures and careful fetal monitoring.?2

Figure 2 Laparoscopic myomectomy in a patient at 13 weeks' gestation, with minimal
blood loss and efficient hemostasis.

Figure 3 Laparoscopic myomectomy in pregnant patient: the edges of the incised
myometrium are brought together by a continuous suture to avoid penetrating too deeply
into the muscle.
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Obstetric outcomes and mode of delivery

Women undergoing myomectomy during pregnancy are significantly more likely to have a cesarean delivery, largely

reflecting a precautionary approach adopted by clinicians rather than absolute obstetric necessity.2*2’ In most cases,
cesarean delivery is planned to minimize the theoretical risk of uterine rupture during labor. Available evidence suggests
that the overall risk of uterine rupture after myomectomy is comparable to that observed after previous cesarean

delivery, particularly when the myometrial incision is limited and adequately repaired.” Nevertheless, individualized
delivery planning based on surgical details and obstetric factors remains essential.

Clinical implications and future perspectives

Antepartum myomectomy is a customized surgery that should only be used for a small number of patients who have
severe, unresponsive symptoms. Optimal care should include multidisciplinary counseling, a comprehensive risk-benefit
analysis and referral to specialized facilities. To further refine indications and enhance patient selection, future research
should focus on collection of prospective data and uniform reporting of surgical techniques and results. The role of

myomectomy during pregnancy is likely to become clearer as surgical skills and perioperative care continue to advance.

CESAREAN MYOMECTOMY

In 1914, Victor Bonney, a British gynecologist, published his first cesarean myomectomy (CM)?? and became a pioneer in
uterine myomectomy. The patient he operated on, a 30-year-old primigravida, had a markedly enlarged uterus at

5 months of pregnancy, but she experienced no discomfort until term, when vaginal delivery proved unfeasible. After
delivering the baby and exteriorizing the uterus, Bonney found that it was significantly enlarged by six fibroids: three
intramural, two subserosal and the largest (described as ‘the size of a melon’) submucosal with cystic degeneration.
Because the patient wished to preserve her fertility, Bonney chose to enucleate the tumors. After removal of the fibroids,
the uterine defect was repaired with catgut sutures, which controlled the heavy bleeding. The patient subsequently had

three vaginal deliveries.??

It was widely recognized in the first part of the 20th century that fibroids could lead to a variety of health problems both
during and after pregnancy. In the years that followed, Bonney's successful CM was not widely accepted by obstetricians.
Furthermore, regardless of patients' age or fertility goals, most publications from that era reported cases of
hysterectomy as the preferred treatment for myomas detected during pregnancy. During the 1980s and 1990s,
obstetricians reported increasing number of CMs and discussed the technical challenges and postoperative outcomes
associated with the procedure. Numerous studies published in the final decades of the 20th century suggested that CM
is generally a safe procedure, with complication rates comparable to those of cesarean section alone.

Burton et al.,>® were likely the first in contemporary obstetrics to report, in 1989, a series of 13 unplanned CMs carried
out in the USA. One patient required uterine artery ligation and a transfusion of one unit of packed red blood cells due
to intraoperative bleeding associated with CM. The authors concluded that ‘elective myomectomy at cesarean delivery

was both safe and feasible in selected patients’.>% However, myomectomy during CS was strongly discouraged in

obstetric textbooks published subsequently.>

Outcomes

Since the early 2010s, several meta-analyses have been conducted to evaluate the feasibility, safety and overall

outcomes of CM. In 2013, Song et al.,>?

- reported the first meta-analysis, including 443 patients who underwent CM out
of a total of 1082 patients analyzed. The authors concluded that, when performed ‘by experienced hands’, CM ‘might be
a reasonable option for some patients'. They found no significant differences in cesarean section outcomes between
patients who underwent CM and those who did not. The authors also noted that the lack of adequate high-quality data

limited the generalizability of their findings.

Pergialiotis et al.,>> included in their meta-analysis 19 observational studies published up to March 2017, involving 3900
women of whom 2301 underwent CM. The authors concluded that ‘removal of a single symptomatic leiomyoma that is
not located in the parametrium is not associated with significantly increased morbidity and could be considered on a
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case-by-case basis’, after finding only negligible difference in the blood loss and length of postoperative hospitalization

associated with CM.

Goyal et al.,>* analyzed data from 17 studies published up to December 2019, including 6545 patients, of whom 4702

(71.8%) underwent CM and 1843 (28.2%) had CS alone. The authors acknowledged that the quality of the included
studies was a limitation, as no randomized controlled trials (RCTs) were available. This may limit the generalizability of
the findings because of potential selection bias. Furthermore, these studies considered only short-term morbidity and
did not provide information on long-term complications in subsequent pregnancies. They concluded that, while there
was no difference in frequency of bleeding, there was a statistically significant rise in the likelihood of receiving a blood
transfusion and a 14.7-min increase in the length of the procedure. They highlighted that a CM can be performed safely
despite its association with increased blood loss, higher odds of blood transfusion and the need for prolonged
hospitalization.

The meta-analysis of Youshanloie et al.,>>

" included 8521 participants from 33 pertinent trials, of whom 5586 had CM and
2935 had CS alone. According to the authors, the groups differed significantly in mean operative time, hemoglobin drop,
transfusion rates and intraoperative hemorrhage. There was no discernible difference in the incidence of postoperative
fever. The authors noted that a strength of the study was the inclusion of only cohort studies, case-control studies and
RCTs, while cross-sectional studies were excluded. Overall, CM may still be advantageous, especially when performed by
experienced surgeons, as it can prevent the need for additional surgery and related costs, despite being associated with

a larger drop in hemoglobin and longer recovery and hospital stays.

A meta-analysis published in 2022 by Huang et a/.,2% included 8016 participants from 23 studies, comprising 19
retrospective and four prospective studies. Of these, 4061 patients underwent CS alone, while 3955 underwent CM. In
terms of hemoglobin decline, hemorrhage incidence, blood loss volume, transfusion rate, length of operation, and length
of hospital stay following surgery, the authors found statistically significant differences between the groups. The CM
group experienced all these outcomes more frequently. The prevalence of postoperative fever was the sole similarity
between the CM and CS-only groups. The authors concluded ‘CM can be performed uneventfully in more complicated
cases where patients have myomas that are larger, intramural, multiple, and in other locations (except for the cornual
site) as long as care is applied to adequate hemostasis'. Furthermore, consistent with previous reports, it was
recommended to avoid operating on myomas located near large blood vessels. Again, due to the lack of such
publications in the literature, none of the included studies was an RCT. The authors' inability to do a subgroup analysis
pertaining to myoma features is another limitation of this meta-analysis, despite its magnitude.

The findings of these meta-analyses do not allow firm conclusions to be drawn regarding the precise indications and
contraindications for CM. They also do not provide a comprehensive understanding of fibroid characteristics and their
relationship to the development of complications. The lack of RCTs and significant heterogeneity of the current research
data are the primary causes of this.

A recent Cochrane Review>’ confirmed these conclusions, reporting very low certainty of evidence for all key outcomes.

Consequently, no firm conclusions can be drawn regarding the impact of CM on outcomes such as the need for blood
transfusion, risk of bleeding, length of hospital stay, operative time, risk of major surgical complications and postpartum
fever. The collected data on the mean change in hemoglobin level were too diverse to be combined. Moreover, fertility
outcomes were not available. However, there is mounting evidence from the current meta-analyses that, when carried
out by experienced surgeons in facilities with sufficient equipment, CM should be regarded as a reasonably safe
treatment.

Pro and cons

For more than a century, obstetric surgeons have been debating CM because it is a surgical procedure that combines
two major operations (myomectomy and CS), both associated with a risk of significant bleeding, particularly in the
presence of large fibroids. This risk is further increased during pregnancy due to enhanced uterine vascularization, which
may lead to intraoperative hemorrhage and subsequent complications. The most common complications of CM include
perioperative hemorrhage, which in severe cases may require interventions such as hysterectomy, vascular embolization
or ligation, and blood transfusion. Additional risks include disseminated intravascular coagulopathy, postoperative ileus,
considerably longer operative time and prolonged hospital stay. Admissions to the obstetric critical care unit following

CM have also been reported.>%
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Regarding placental complications in pregnant women with fibroids, Akkurt et al.,>? reported a 3.1% prevalence of

/40

placenta previa after CM, however Adesiyun et a observed a higher prevalence. Given that postoperative adhesions

are a well-known consequence of traditional abdominal myomectomy, Akkurt et al.,>? also investigated adhesion
formation as a late complication of CM. Postoperative adhesions were identified in 25% of patients during a repeat
cesarean surgery.

Another limitation is the lack of data on fibroid recurrence following CM. Akkurt et al.’?

reported a recurrence rate of
8.4% and found that 4.1% of women who underwent CM required additional major surgery for fibroids (two abdominal
hysterectomies and one abdominal myomectomy). The authors identified extended follow-up (mean, 8.2 years),
advanced age (> 45 years), history of numerous fibroids, and larger fibroid size (> 70 mm) as risk factors for fibroid

recurrence following CM. During the follow-up period, none of the patients with recurrence of fibroids became pregnant.
Additionally, some advantages of CM compared with interval myomectomy or CS without fibroid enucleation have been

reported in the literature.!%!"12 During pregnancy, uterine growth typically exceeds fibroid growth, resulting in a lower
fibroid-to-uterus size ratio; consequently, the uterine incision required for fibroid removal may be smaller than in a non-
pregnant uterus. Due to the increased elasticity and contractility of the uterus during pregnancy, CM is technically easier
to perform, and hysterorrhaphy is often simpler in a pregnant uterus than in a non-pregnant one. Furthermore,
physiological uterine involution and postpartum contractions help reduce bleeding. By combining the benefits of two
procedures into a single operation, CM may reduce the risks and costs associated with a second surgery. In addition, CM
may improve quality of life, alleviate fibroid-related symptoms, and reduce the risk of fibroid-related complications

during the puerperium and in subsequent pregnancies.*!:"

Ultrasound evaluation or intrasurgical visualization during future CS suggests greater scar integrity following CM than
that with interval myomectomy, despite the lack of an effective diagnostic tool to evaluate the healing process at the

myomectomy site and the quality of the scar.?!2!. According to Adesiyun et al.,*? the overall rate of vaginal delivery
following CM was 76.5%, indicating that fibroid removal during CM enhanced the likelihood of vaginal delivery in
subsequent pregnancies. The same study's findings showed that the rate of spontaneous pregnancy following CM was
79.3%, suggesting that prior CM had no effect on future fertility or the outcome of subsequent pregnancies.

Leaving fibroids in the uterus during cesarean section has also been associated with serious complications. These
include a high rate of hysterectomy for postpartum hemorrhage, an increased risk of postpartum sepsis, rapid growth of
fibroids following elective CS leading to abdominal pain and hemoglobin drop, necessitating additional surgical
management of the patient, malodorous vaginal discharge, urinary retention, pulmonary embolism, prolapse of fibroid

into the vagina, and hypovolemic shock due to edema of a pedunculated fibroid that was left in the uterus.>®

Techniques

Compared with the early 20th century, when Bonney first introduced CM, CS is now far safer.?? The risk-benefit profile
of CM should be re-evaluated in light of the availability of modern antibiotics, advanced surgical instruments and
contemporary surgical technologies. Although CM was historically considered controversial, current evidence suggests
that it should still be regarded as part of the surgical armamentarium and remain an area of interest in both

experimental and clinical research on uterine fibroids.*>*%#> For example, intraoperative blood salvage during CM has
recently been recommended as a potential strategy to reduce the risks associated with heterologous blood transfusions
in women with anticipated significant intraoperative hemorrhage.

The scientific literature also provides a comprehensive analysis of the myoma pseudocapsule and its role in identifying
the most physiologically suitable methods for removing fibroids from the uterus. ‘Intracapsular myomectomy’ was first

described by Tinelli et al., /%4131 (

Figure 4). This technique involves removing the myoma while leaving the
pseudocapsule intact. This method can be used during CM (Figure 5), as well as during hysteroscopic, vaginal,

laparotomic, robotic and laparoscopic myomectomy. The importance of preserving the myoma pseudocapsule during

myomectomy has been extensively documented in the literature.® Preservation of the pseudocapsule is the
fundamental principle of this surgical technique, as it helps maintain healthy tissue around the myoma and promotes
improved myometrial healing after myomectomy. The myoma pseudocapsule contains neurotransmitters and
neuropeptides that are crucial for myometrial physiology. These compounds have a beneficial effect on female
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reproductive processes by promoting wound healing and muscular functional recovery following myomectomy. Tinelli

et al. demonstrated no significant differences in surgical outcomes among 68 patients who underwent intracapsular CM,

with the exception of slightly longer hospital stay and operating time.->

Figure 4 Intracapsular myomectomy. (a) Enucleation of a myoma following cesarean section; the pseudocapsule
covering the myoma is clearly visible during myomectomy. (b) Lower uterine segment myomectomy, showing the
pseudocapsule (arrows) around a large fibroid; in the top inset, the pseudocapsule is clearly seen to be separated from
the myoma (Images reproduced from: Cesarean myomectomy. Malvasi A, Stark M, Tinelli A. In: Uterine myoma,
myomectomy and minimally invasive treatments. Editors: Andrea Tinelli, Antonio Malvasi. Springer International

Publishing Cham, Switzerland 2015, pp. 237-252.21).
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Figure 5 Steps involved in intracapsular cesarean myomectomy of anterior fibroid following delivery of the neonate.
(a) View of fibroid below uterine surface. (b) Using a monopolar electro-scalpel, a linear incision is made through the
uterine serosa into the myoma. (c) Gradual dissection of the myoma from the myometrium until opening the
pseudocapsule, enabling entry into the relatively bloodless plane between the pseudocapsule and its myoma. (d) Using
the monopolar electro-scalpel, the surface of the myoma is reached and its fiber bridges separated from the tumor. (e)
The myoma is gently hooked and carefully extracted from its capsule. (f) Hemostasis is achieved by gentle low voltage
(= 30 watt) coagulation of pseudocapsule vessels, with minimal bleeding. (g) The fibroid base is grasped by forceps.

(h) View following suturing of the uterus after removal of the fibroid (Images reproduced from: Cesarean myomectomy.
Malvasi A, Stark M, Tinelli A. In: Uterine myoma, myomectomy and minimally invasive treatments. Editors: Andrea Tinelli,

Antonio Malvasi. Springer International Publishing Cham, Switzerland 2015, pp. 237-252.2").
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In recent years, CM has emerged as an alternative to conventional serosal myomectomy. Since its first description by two

independent research groups,*/:*% this technique has been the focus of numerous recent studies. The well-known
benefits of hysteroscopic myomectomy, including reduction in intra-abdominal adhesions and blood loss, served as the
model for this alternative approach, which begins with an incision on the uterine surface. The general steps of the

procedure, as described by Hatirnaz et al.,*’:*? and Wang et al.,>% include mobilizing the myoma toward the endometrial
surface, suturing the myometrial defect (only if the defect is larger than 30 mm), making a trans-endometrial incision,
enucleating the fibroid, and ligating the arteries at the myoma base. Compared with conventional serosal myomectomy,

this technique may result in a smaller incision.*/:4842:50 Additionally, uterine involution reduces the size of the surgical
site and incision, narrows damaged arteries, and appears to speed up hemostasis. By comparing pre- and postoperative

hemoglobin levels, hemoglobin drop and the frequency of blood transfusions, Hatirnaz et al.,*”*° and Wang et al.,>°
reported reduced blood loss. Given that the uterus's serosal surface is preserved throughout the treatment, it was

assumed that endometrial myomectomy lowers the rate of intra-abdominal adhesion development.>! These results were

1,22 who compared the results of various myomectomy techniques and

reported in a study by Yildirm Karaca et a
assessed the effects on subsequent pregnancy and CS. They found that women who underwent endometrial

myomectomy had significantly reduced intra-abdominal adhesion scores.
In a retrospective multicenter case-control study involving seven hospitals and 226 singleton pregnancies that

underwent repeat CS, Giler et al.,>> examined the long-term perinatal, obstetric and surgical outcomes of CM by
comparing different CM techniques: endometrial myomectomy and traditional or serosal myomectomy. The enroliment
parameters did not significantly differ between the groups. Neonatal weight, Apgar score, fetal growth restriction,
preterm premature rupture of membranes, preterm birth, HDP and diabetes mellitus did not differ significantly between
the groups in terms of perinatal and obstetric outcomes. The myomectomy scar had a good healing rate of 99.1%, but
the fibroid recurrence rate was 28.3%. Preoperative and postoperative hemoglobin levels, perioperative blood
transfusion rates, febrile morbidity and length of hospital stay did not differ between groups. Although the serosal
myomectomy group's adhesion rate was higher than the endometrial myomectomy group's, there was no statistically

significant difference between the two groups in terms of adhesion occurrence.>?

CONCLUSION

Myomectomy during pregnancy and CM have long been controversial because of concerns about potential complications

and the identification of several risk factors for adverse outcomes.>* However, the decision to avoid myomectomy solely
on the basis of these risks may not always be justified. With advances in surgical techniques, including minimally invasive
approaches and the use of energy-based instruments such as vessel-sealing devices and harmonic scalpels, operative
time and blood loss can be better controlled. Consequently, it is important to identify which fibroids are most likely to
lead to complications if left in situ during pregnancy. Future research should therefore focus on refining patient selection

and evaluating how emerging surgical techniques>> may influence the decision-making process regarding myomectomy
during pregnancy.
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PRACTICE RECOMMENDATIONS

* Currently, pregnancies complicated by uterine fibroids are relatively common, particularly in women over
35 years. During vaginal or cesarean delivery, large fibroids may lead to serious complications such as
significant bleeding.

* Symptoms related to fibroids during pregnancy are usually managed with medical (conservative)
treatment. If these measures fail, surgical intervention may be required either during pregnancy
(myomectomy during pregnancy) or at the time of cesarean section (cesarean myomectomy, CM). Due to
the increased risk of perioperative bleeding and cesarean hysterectomy, obstetricians are generally
reluctant to perform a myomectomy during pregnancy or a CM.

* The risks associated with leaving fibroids in the uterus for interval myomectomy may be underestimated,
as large fibroids left in situ during cesarean section may result in serious early and late postoperative
complications, potentially requiring a repeat laparotomy and/or subsequent hysterectomy. Numerous
studies support the feasibility and safety of performing intracapsular myomectomy.

* In certain cases, regardless of the fibroid diameter, myomectomy during pregnancy and CM would be
necessary to prevent additional harm or complications.

* Serosal CM, trans-endometrial CM and the intracapsular myomectomy technique are the preferred surgical
approaches.

* In addition to minimally invasive surgery that uses energy-based devices to alter surgical times and blood
loss, obstetricians should take into account new techniques and their impact on the decision for
myomectomy during pregnancy and CM.

* Because of its potential benefits and relatively low risk of complications, CM may also be a useful option in
resource-limited settings compared with traditional approaches.
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