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HEPIAHYH

X10y0c: To wopvouata g pntpag ennpedlovv 1o 2-10% tov £ykdov yovorkov. Av kot
ocLVNOME OCLUTTOUATIKE, UTOPOVV VO, GLUGYETIGTOVV UE EMMAOKEG NG €ykvpoovvng. H
WVOHVMUOTEKTOUN OOPEVYETOL KOTA TN OLAPKEL TG KONONG, 00TOG0, £xel ovapepOel g
CUUTTOUOTIKEG EYKDOVE TTOV OEV OVTOTOKPIVOVTOL 6T cuvINPNTIKY Bepameio. XTOY0G avTNG
™G MEAETNG elval va cvuvoyicel ) onuoocievpévn PipAloypagios Kot vo TOPOVGLAGEL TO

AVOPEPOUEVO ATOTEAEGLOTO KOL TOVG GYETIKOVG KIVODVOLS OWTNG TNG S10TIKOGTOGC.

Xyeowaopnoc Merétng: Mo ocvotnpatikny avackonnon g Piproypaeiog deEnydn otig
unyavée  avalimmong PubMed / MEDLINE, Scopus «ot Cochrane Library,
ocvumepthapupovorévav Tov Case reports kot case series, pe otOYo TV opluntiky avaivon

OAOV TOV TOPAUETPOV TOV TEPLAAUPAvOVTAL GTa Case reports.

Amoteléopata: ZVVOAIKA, EVIOTioTNKAY 54 oyxeTikd dpOpa, Tov apopovcav 97 acbeveig. H
dtdpeon Nhkia kKumong katd ™ ddyveon nrov 13 (gvpog 6-26) efdouddes, evd 1 dtapeoT
nAkio kotd TV vopvopotektop nTav 16 (€bpog 6-26) efdopnddeg. To Kotmakd GAyog, un
OVTOTTOKPIVOLEVO GTY| cuvtnpnTiky Oepameia, NTov 1 Pactkn €vOsiEn Yoo Tn XEWPOVPYIKY
enéppaon. O 01dpecog aplfuog wopvepdtomv Tov apopédnkay avd acdevi Ntav Eva (VPOg
1-5). Ta mepiocdTEPO OO OVTA NTAV UIGYMOTA VTOOPOYOVIO 1] VTOOPOYOVIOL KOl TLOUEVIKAL.
Apapénkov  mpotictwg S Aamopotopiog (78,4%), ®otdco, ovapépbnkov Kot
AOTOPOCKOTIKEG Kot KOATIKES emepfacels. H didpeon didpkela g xepovpytkng enépupoong
nrav 53 (evpog 20-150) Aemtd. H 1otohoywkn e€&étoon tov apapediviav tvouvoudTOv
avédElEE MG KOPLOL ELPNUOTO TN VEKP®OT Kol TOV €K@VUAIoN oavt®dv. To mepryevvntikd
OmOTEAECUO, TAV EVVOTKO OTIC TEPLOGOTEPEG TMEPMTMOELS, EVAD avapEPONKay HOvo Alyeg

EMTAOKES .

Yopnépaocpo: Me Bdon o TEPLOPIGUEVO ONUOGIEVUEVO OEOOUEVA, 1] IVOUVOUATEKTOUN KOTA
M OpKEWL 1TNG EYKLHOOLVNG OMOTEAEL ML OCQOAT OlO0KOGIOL GE TMEPUTTMOELS
CUUTTOUATIKOV WVOHVOUATOV TNG UNTPOG 7OV OEV OVTATOKPIVOVTOL GTN GULVINPTNTIKY
dlayeipiomn Kot g €K TOVTOL, UTOPEl va, eEETOCTEL LETA 0O KATAAANAT GUUPOVAEVTIKN GYETIKA

LLE TOVG OYETIKOVG KIVOVVOUS OV £YKLUOVEL £val TETO10 eyyeipnUaL.

AEEEIC-KAEWOWH:  IVOLVOUOTEKTOWUY),  EYKLHOGUVI],  AQTOPOCKOTNOT,  ANTOPOTOUIN,

GLGTNUOTIKN OVOGKOTNON
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ABSTRACT

Objective: Uterine fibroids affect 2-10% of pregnant women. Although usually asymptomatic,
they may be associated with pregnancy complications. Myomectomy is preferably avoided
antenatally, however, it has been reported in symptomatic cases that did not respond to
conservative management. The aim of this study was to summarize the published literature and

present the reported outcomes and associated risks of this procedure.

Study Design: A systematic research of the literature was conducted in PubMed/MEDLINE,
Scopus and the Cochrane Library, including case reports and case series. An effort was made

to numerically analyse all parameters included in the case reports.

Results: Overall, 54 relevant articles were identified, including 97 patients. The median
gestational age at diagnosis was 13 (range 6-26) weeks, while the median age at myomectomy
was 16 (range 6-26) weeks. Abdominal pain, not responding to medical treatment was the most
common indication for surgery. The median number of fibroids removed per patient was one
(range 1-5). Most of them were subserous pedunculated or subserous and fundal. Laparotomy
(78.4%) was the principal surgical approach, however, laparoscopic and vaginal operations
were also reported. The median duration of surgery was 53 (range 20-150) min. The
histopathology revealed necrosis and degeneration as the main findings of removed fibroids.

The pregnancy outcome was favourable in most of the cases, with few complications reported.

Conclusion: Based on the limited published data, myomectomy during pregnancy appears as
a safe procedure in cases of symptomatic uterine fibroids not responding to conservative
management and therefore it may be considered, following appropriate counselling regarding

the associated risks.

Keywords: myomectomy, pregnancy, laparoscopy, laparotomy, systematic review
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1. INTRODUCTION

Fibroids are the most common benign, smooth muscle uterine tumors, with a reported
prevalence during pregnancy of 2-10% [1]. Although usually asymptomatic, complications
may occur in about one out of ten women with myomas during the antenatal period [1, 2].
Abdominal pain and heaviness, fever and vaginal bleeding are the most common; 5-15% of
pregnant women with fibroids will require hospitalisation [3]. Pain frequency increases with
size, especially with fibroids >5cm in diameter [3]. This typically occurs early in pregnancy
where the mean increase in fibroid volume is 12% and may be related to the rapid increase in
serum human chorionic gonadotropin levels [4]. Pain may also result from degeneration or
torsion of a pedunculated myoma [3]. In particular, red degeneration mostly occurs during the
first and early second trimester when myomas may grow faster and receive insufficient blood
supply, leading that way to ischemia and necrosis [5]. Moreover, the presence of fibroids has
been associated with pregnancy complications and adverse pregnancy outcomes, such as
miscarriage, placental abruption, premature rupture of membranes, placenta previa, preterm
labor, fetal malpresentation, caesarean delivery and post-partum haemorrhage [3-9]. The risk
of these complications is related to fibroid number, size, location and relation to the placenta
[1, 3, 4, and 10].

Regarding management, myomectomy is not routinely offered during pregnancy due to
the fear of associated complications, such as severe haemorrhage, uterine rupture, miscarriage
and preterm labor [2, 11-15]. In cases of symptomatic myomas, conservative management is
the first option, with bed rest, hydration or analgesia usually recommended [6, 7]. Nevertheless,
in cases where symptoms persist after 72 hours of conservative management or torsion of a
pedunculated fibroid or severe compression of other pelvic organs by large myomas is

suspected, myomectomy may be considered [4, 16, and 60].

To date, few studies have been published on this issue, mostly case reports. A synthesis
of available data may increase our understanding on the indications, the characteristics of the
fibroids removed and the perioperative and long-term pregnancy outcomes. Therefore, the aim
of this systematic review was to analyse all available data regarding myomectomy during
pregnancy, with an emphasis on myomas’ characteristics, surgical parameters and pregnancy

outcomes.
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2. MATERIALS AND METHODS

2.1 ldentification and eligibility of relevant studies

A search in Medline, Scopus and the Cochrane Library (up to December 2019) was
performed using various combinations of the following terms: myomectomy and pregnancy,
fibroid, uterine myoma(s), pregnancy, outcomes after myomectomy, complications after
myomectomy, management of fibroids during pregnancy. The search was extended to the
reference lists of relevant articles. We included studies that reported myomectomy during

pregnancy and excluded those that reported on caesarean myomectomy.

2.2 Data extraction

From each study, data regarding authors, journal, year of publication, country, study
design and number of patients were extracted. As for the demographic characteristics, ethnicity,
age and parity were recorded. We also recorded the patients’ BMI and medical history,
gestational age at diagnosis and at myomectomy and reported symptoms. Regarding surgical
data, the type and number of removed myomas, size and weight and their relationship to the
placenta were retrieved. Moreover, we documented the type of surgery and anaesthesia
performed, blood loss during surgery, method of reconstruction of the uterine wall and duration
of the procedure. Furthermore, histopathologic examination of the removed myomas,
postoperative treatment, days of hospitalization and neonatal outcomes were noted. Data
extraction was performed independently by two investigators (K.S. and I.K.). Conflicts were

solved after discussion with a third author (T.D.).
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3. RESULTS

Overall, 1876 abstracts were retrieved and further screened. Of these, 244 articles
describing myomectomy on a pregnant uterus were recovered for full review. Relevant reviews
were further screened (n=26). After excluding studies reporting myomectomy during caesarean
section, 80 studies on myomectomy during pregnancy were further examined. Eight studies
not in English (2 French, 1 Spanish, 1 Bulgarian, 1 Czech and 3 Italian) and 10 studies in
English (3 from Italy, 2 from Nigeria, 1 from Belgium, 1 from Hungary, 1 from Croatia, 1 from
Mexico and 1 from Korea) could not be retrieved. Ten studies were also excluded, because
they were performed before the ultrasound era, with minimal data reported; the first was
published in 1899. Thus, after a complete review, 54 studies were included in the systematic
review, reporting on 97 cases [1, 2, 5-8, 11-13 and 15-59] (Figure 1) (Table 1).

Amongst these cases, thirteen were reported from 1985 to 2000 [7, 34, 36 , 38, 52 and
56], 56 from 2001 to 2010 [2, 5, 11-13, 17, 18, 20, 24, 27-29, 31, 32, 41, 42, 44-46, 51, 53 and
57] and 28 from 2011 to 2019 [1, 6, 8, 15, 16, 19, 21-23, 25, 26, 30, 33, 35, 37, 39, 40, 43, 47-
50, 54, 55, 58 and 59]. Fifty-eight patients were included in case reports, 26 patients in
retrospective studies [5, 56] and 13 in a prospective cohort study [11]. The countries of the case

reports are presented in Table 1.
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Table 1. List of articles finally included in the review
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Study-Year of | Type of | Country Number | Gestational age | Gestational age | Mode of | Pregnancy
Publication study of at at outcome delivery outcome
patients myomectomy
(Weight, Apgar 1
and 5 min)
Burton et al., | retrospective | USA 8 13 40 VD nd
1989 analysis
15 Miscarriage
nd nd nd nd
nd 40 VD nd
nd 40 VD nd
nd 40 VD nd
nd 40 VD nd
nd 40 VD nd
Michalas et al., | case report Greece 1 14+3 39 (PROM) CS 2800g
1995 (myoma in
lower part
of uterus)
Pelosi et al., | case report USA 1 15 39 (PROM) CS nd
1995 (breech)
Majid et al., | case report USA 1 18 19 Fetal demise
1997
Luxman et al., | case report Israel 1 15 39 VD 34009
1998 (spontane
ous)
Wittich et al., | case report USA 1 16 37 CS 32759 9/9
2000 (elective)
Danzer et al., | case report Switzerlan | 1 12 37 CS (twins) | 3235g 9/10
2001 d
28109 9/10
De Carolis et al., | retrospective | ltaly 18 13 39 CS 31509 8/8
2001 analysis
24 38 CS 26709 8/8
19 36 AD 3080g 8/9
17 38 CS 3060g 8/9
19 19 Fetal demise
14




20 41 VD 29709 9/9
19 39 Cs 3180g 7/9
8 40 CS 33009 9/9
12 38 CS 27809 9/10
17 38 Cs 3900g 9/9
15 40 CS 3170g 8/10
17 39 CS 3100g 9/10
6 nd nd
20 39 Cs
10 40 Cs
16 39 Cs
13 39 Cs
7 38 Cs
Hasbargen et al., | case report Germany |1 18 36 CS 24959 8/9
2002 (elective)
Donnez et al., | case report Belgium 1 25 35 CS 22809
2002 (elective)
Celik et al., 2002 | case report Turkey 5 22 38.6 (+/1.1) | CS 3200g 10/nd
(mean)
18 CS 34009 9/nd
20 CS 36009 10/nd
16 CS 31009 8/nd
13 CS 28009 9/nd
Lolis et al., 2003 | prospective Greece 13 16 37 CS 33409
cohort study
15 39 CS 36009
19 37 CS 2970g
16 36 Cs 30009
15 15 Fetal demise
15 37 CS 27409
16 38 CS 3180g
16 39 Cs 3515¢
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16 39 Cs 31909
19 38 Cs 29209
17 38 CS 35209
16 38 Cs 30009
15 29 (O] 16069
(placenta
previa
abruption)
Sentilhes et al., | case report France 1 17 37 CS 3530g nd/10
2003 (elective,
placenta
accreta)
Melgrati et al., | case report Italy 1 24 39 VD 9/9
2005 (spontane
ous)
Umezurike et al., | case report Nigeria 1 20 38 VD 3500qg 8/10
2005 (spontane
ous)
Dracea et al., | case report Romania 1 14 37 VD 26009
2006 (spontane
ous)
Santos et al., | case report Portugal 1 6 38 VD 33009
2006 (spontane
ous)
Okonkwo et al., | case report Nigeria 1 24 38 CS 2600g 8/10
2007 (elective)
Usifo et al., 2007 | case report UK 1 13 38 CS 39909
(elective)
Demirci et al., | case report Turkey 1 26 36 nd 30009
2007
Alanis et al., | case report USA 1 12+1 38 VD 23309
2008 (spontane
ous)
Suwandinata et | case report Kenya 1 18 37 CS 29509 8/9
al., 2008 (elective)
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Vazquez case report Mexico 1 15+5 40 VD 9/9
Camacho et al., (spontane
2009 ous)
Bhatla et al., | case report India 1 19+3 38 VD 27409
2009 (ROM)
Fanfani et al., | case report Italy 1 25 40 VD 29509
2010 (spontane

ous)
Kasum 2010 case report Croatia 1 15 38 VD nd

(spontane

ous)
Leite etal., 2010 | case report Brazil 1 17 39 CS 33159 9/10

(elective)
Kilpatrick et al., | case report USA 2 15+5 38 VD 27559
2010 (spontane

14 16 Fetal demise | ous)

Ardovino et al., | case report Italy 1 14 40 VD 32169
2011 (spontane

ous)
Leach et al., | case report USA 1 11 40+3 CS (failed | 43569 9/9
2011 induction)
Sonetal., 2011 case report Korea 1 18 39 VD 37409
Lozza et al., | case report Italy 1 15+5 35+5 CS 2280g 9/9
2011 (ROM)
Kim TH et al., | case report | Korea 1 12 38 CS 26409
2011 and review
Doerga- case report The 1 10 37 CS (partial | twins
Bachasingh et Netherlan abruption
al., 2012 ds placentae)
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Maccio et al., | case report Italy 3 19 39 CS 31509
2012 (malprese
20 40 ntation) 33109
20 39 VD 30509
(spontane
ous)
CS (short
umbilical
cord)
Tabandeh et al., | case report Iran 1 24 37 CS nd
2012 (elective)
Shafiee et al., | case report Indonesia | 1 15 38 CS nd
2012 (elective)
Pelissier- case report France 1 13 35 VD 22809
Komorek et al., (spontane
2012 ous)
Currie et al., | case report UK 1 11+1 nd nd nd
2013
Kobayashi et al., | case report Japan 1 21+1 37 CS 27309
2013 (elective)
Domenici et al., | case report Italy 1 16 38 CS 3250qg 8/9
2014
Zhao etal., 2014 | case  report | China 1 14 nd VD 3400g
and review (spontane
ous)
Obara et al., | case report Japan 1 13+1 40 VD 2755¢
2014 (induction
due to
oligohydr
amnios)
Saccardi et al., | case report Italy 1 15 41 CS (failed | 4460g
2015 induction)
Salih et al., 2015 | case report Iraq 1 18 38 CS and | 3500gr 8/nd
hysterecto
my
(placenta
previa
abruption)
18
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Kosmidis et al., | case report Greece 10 nd nd nd
2015
Jhaltaetal., 2016 | case report India 13+2 39+1 VD 3000g 8/10
(spontane
ous)
Kim M., 2016 case report Korea 10 40+1 VD 31609
Basso et al, | case report | ltaly 17 38+1 VD 29409 9/10
2017 and (spontane
systematic ous)
review
Valenti et al, | case report | Italy 18+1 38 CS 21809
2018 and
systematic
review
Allameh et al., | case report Iran 21+2 39+1 VD 2900g
2019 (spontane
ous)
Fuchs et al., | case report Poland 19+1 35 CS 25109 10/10
2019 (spontane
ous labor)
Moruzzi et al., | case report Italy 14 nd nd nd
2019
Tong et al., 2019 | case report China 22 32 CS 21209 10/10
(spontane
ous labor)

nd: no data; VVD: vaginal delivery; CS: caesarean section; PROM: prelabor rupture of membranes
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3.1 Demographic characteristics

Demographic data were available in 71 of the 97 cases [1, 2, 6-8, 11-55 and 57-59].
The median maternal age was 33 years (range 22-44). In a single retrospective analysis of 18
patients, the maternal age ranged between 21 and 34 years [5]. The ethnicity was reported in
only 13 cases, including eight Caucasians [1, 6, 35, 38, 40, 43, 52 and 58] and one of African
[49], African-American [24], Latin-American [7], Hispanic [24] and Korean [37] origin. Parity
was reported in 66 cases, of which 60 (90.9%) were primiparous [1, 2, 5-8, 12, 13, 15-23, 25-
31, 33, 34, 36-45, 48, 49, 51, 52, 54, 55 and 57-59]. Data on BMI were available in only two
patients (BMI: 22 kg/m? and 23.5 kg/m?) [58, 43], while in another case the patient was
reported by the authors as being “morbidly obese” [16].

3.2 Medical history and symptoms before myomectomy

Ten (10.30%) women had an uneventful previous medical history [1, 24, 27, 33, 36, 38,
39, 54, 57 and 58] and eight (8.24%) were aware of the presence of the fibroid before the
pregnancy [15, 20, 22, 25, 30, 42, 46, 49]. One had an adnexal mass [47] and one (1.03%)
reported abdominal swelling [31]. One woman presented with brain arteriovenous
malformation (AVM) and convulsions [7], one with primary infertility and multiple fibroids
[51] and one was reported as a drug abuser [34]. For 74 (76, 28%) cases no relevant information

was available.

Abdominal pain was the most common symptom, reported in 77 cases [1, 2, 5-8, 11-
13,15-19, 21, 22, 25-37, 39-45, 47-58]. Other commonly reported symptoms were fever (n=12)
[5, 8,17, 18, 21, 33, 36, 50 and 57], abdominal heaviness (n=10) [1, 11, 20, 38, 40, 45, 55 and
58], vomiting (n=9) [8, 12, 28, 29, 34, 36, 39, 54 and 55], constipation (n=8) [1, 6, 12, 31, 33,
34, 48 and 55] and vaginal bleeding (n=8) [5, 24, 25, 27, 40, 51 and 53]. Two patients presented
with hemoperitoneum and hypovolemic shock due to excessive bleeding from the fibroids’

vessels [32, 39]. A summary of the symptoms is presented in Table 2.
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Table 2. Patients’ symptoms before myomectomy.

Symptoms Patients (n=97)
Abdominal pain 77
Fever 12
Abdominal heaviness 10
Vomiting 9
Constipation 8
Vaginal bleeding 8
Urine retention 6
Respiratory discomfort 5
Threatened miscarriage 4
Pedal edema 4
Cervical dilatation 3
Nausea 3
Uterine contractions 2
Hydronephrosis 2
Hypovolemic shock 2
Dehydration 2
Poor apetite 2
Weight loss 2
Diarrhea 2
Abdominal peritonitis 1
Ascite 1
Meteorism 1
Psychological disturbance 1
Weakness 1
Flush 1
Asymptomatic 1
21
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3.3 Diagnosis

The patients were diagnosed at a median gestational age of 13 weeks (range 6-26).
Relevant data were available for only 50 (51.5%) of the women. Overall, 70 (72.2%) women
were diagnosed via ultrasound. Magnetic resonance imaging (MRI) was used to confirm the
diagnosis in 17 (17.5%) patients. No data were available regarding an ultrasound or an MRI

examination in 27 and 79 of the patients, respectively.

870184849 04/08/02 13:09:04
ULTRASOUNDX IMAGING CONSULTANT GR(LMP)=1284D P80  THMHx E72!
89 GF

' TRV,

Fibroid

Figure 2 (Google search)

Figure 3 (Google search)
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3.4 Management

The median age at myomectomy was 16 (range 6-26) weeks, while for six patients no
relevant information was provided [56]. A single myomectomy was performed in 74 (76.28%)
women [1, 7, 8, 11- 15, 17-22, 24-32, 35-39, 41-50, and 52-59], while in 23 (23.71%) patients
multiple fibroids were removed [2, 5, 6, 8, 11, 13, 16, 23, 33, 34, 40 and 51]. The median
number of fibroids removed from each patient was one (range 1-5). The median weight of the
largest of the removed fibroids was 1,350gr (range 95-10,000) with the two largest fibroids
weighing 8.9 [55] and 10 kg [28], respectively. The median largest diameter of the fibroids was
13 (range 5-40) cm.

Among single myomectomies, most of the removed fibroids were subserous
pedunculated (n=33) [1, 7, 8, 11, 12, 15,17, 18, 28, 29, 35, 36, 37, 39, 41-43, 45, 49, 52 and
54-59] and subserous (n=10) [13, 20, 21, 26, 27, 30-32, 38 and 48], seven were intramural
[11,50], two submucosal pedunculated [25, 44], two prolapsed endocervical [24, 53] and one
prolapsed submucosal [24]. Two ovarian fibroids were also reported [22, 47]. In 17 cases, the
position of the removed fibroids was not mentioned [5, 19, 46, 49 and 56]. The fibroids were
mostly located at the uterine fundus (n=25) [7, 8, 11, 12, 17, 20, 21, 28, 29, 32, 35, 36, 38, 42,
43, 45, 49, 54-57 and 59], the anterior (n=10) [1, 11, 15, 18, 19, 26 and 50] and posterior wall
(n=5) [27, 30, 31, 37 and 39]. Regarding their association with the placenta, one fibroid was in
contact with the placenta [5], seven were described as retroplacental [5, 20, 27, 28 and 38] and
13 had no contact to the placenta [5, 22, 44 and 47]. No data were available regarding their
relation to the placenta for 54 of the removed myomas. The mean size of the subserous
pedunculated fibroids removed was 13.2 (x 9.0) cm. No relevant data were provided about the

size of the intramural fibroids removed.

In multiple myomectomies, most of the fibroids were intramural (n=19) [2, 11, 13, 33,
40], subserous (n=17) [6, 11, 13, 40 and 51], subserous pedunculated (n=13) [2, 8, 11, 16, 34
and 51] and submucosal (n=2) [23, 33], while no data were available about the position of 14
removed myomas [5, 6 and 23]. Most of the fibroids were located at the uterine fundus (n=17)
[11, 13, 16, 23, 40 and 51], the anterior (n=15) [11, 13, 33 and 51] and the posterior wall (n=8)
[6, 11, 13, 33 and 51]. One was in contact with the placenta [5], two were retroplacental [6, 23]
and three had no contact with the placenta [5]. For 59 of the removed fibroids no relevant data

were available. Due to insufficient information regarding the mean size of each type of fibroid
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removed during multiple myomectomy, the mean size of the largest fibroid removed was
considered (11.6 = 6.1 cm) (Table 3).

Table 3. Characteristics of removed fibroids according to the type of myomectomy (single-

multiple).
Type of removed fibroids Number of removed fibroids
Single myomectomy | Multiple
myomectomy*
Subserous 10 17
Subserous pedunculated 33 13
Intramural 7 19
Submucosal 0 2
Submucosal pedunculated 2 0
Prolapsed submucosal 1 0
Prolapsed endocervical 2 0
Ovarian 2 0
No data 17 14
Location of the fibroids
Fundus 25 17
Anterior 10 15
Posterior 5 8
Right wall 0 1
Left wall 0 2
Cervix 4 1
Cornual 2 2
Ovary 2 0
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Isthmic 1 0

Fornix 1 0
Intraligamental 1 0
No data 23 19

Relation to the placenta

No contact 13 3
Retroplacental 7 2
In contact 1 1
No data 54 59

Size of subserous myomas removed in single myomectomy | 17.6+8.6 -
(cm) (mean + SD)

Size of subserous pedunculated myomas removed in single | 13.2+9.0 -
myomectomy (cm) (mean + SD)

Size of largest myoma removed in multiple myomectomy (cm) | - 11.6+6.1
(mean £ SD)

*Presentation is performed per fibroid not per patient

Laparotomy was performed in 76 (78.4%) of the cases [2, 5-7, 11-13, 16, 19-21, 23, 26,
28-34, 38-41, 45, 46, 48-51, 54-59]. Fifteen (15.5%) patients underwent laparoscopic surgery
[1, 8, 15, 17, 18, 22, 35-37, 42, 43, 47 and 52], while one of them went through isobaric
laparoscopy to avoid the adverse effects of carbon dioxide insufflation [17]. Furthermore, a
laparoscopic salpingo-oophorectomy due to an ovarian leiomyoma was reported [22]. Vaginal
myomectomy was performed in 4 patients (4.12%) [24, 25 and 44], while in one case an
operative hysteroscopy was performed [53]. No data were available about the type of surgery

in one patient [27].

Most of the operations were performed under general anaesthesia (n=35) [7, 8, 11, 12,
15, 16, 20, 23, 24, 28, 31, 32, 35-39, 42, 43 and 54]. Spinal anaesthesia was used in 3 cases
[17, 25 and 41], while no relevant data were provided for 59 procedures [1, 2, 5, 6, 13, 18, 19,
21, 22, 26, 27, 29, 30, 33, 34, 40, 44-53 and 55-59].

Following myomectomy, reconstruction of the uterine wall was mostly performed by
double-layered sutures (n=23) [2, 7, 11, 12, 30, 33, 38, 41, 50, 51 and 58], whereas one-layer
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(n=2) [1, 17] or multiple layers (n=1) [6] were rarely used. During laparoscopic procedures,
most surgeons used bipolar electrosurgical devices (n=8) [8, 36, 37, 42, 43, 47 and 53], while,
staplers (n=2) [15, 35], bipolar/ monopolar forceps (n=1) [8], monopolar diathermy (n=1) [18]
were occasionally used. In a single case report, aspiration and biopsy of the fibroid rather than

myomectomy was reported [19].

For the repair of the uterine scars, Vicryl was used in most of the cases (n=29) [2, 7,
11-13, 25, 31, 39, 41, 46, 47, 49 and 51]. Chromic catgut (n= 3) [24, 30 and 38], plain catgut
(n=1) [24], PDS (n=1) [1], monocryl (n=1) [58] and polysorb (n=1) [6] were alternatively used.
In five cases of laparoscopic myomectomy of pedunculated myomas no suture was needed. In
these cases, surgeons used bipolar electrosurgical devices (n=3) [36, 37 and 42] or staplers
(n=2) [15, 35] to remove myomas. In six cases, an endoloop was used to ligate the pedicle of
the fibroid for haemostasis [8, 18, 43 and 52]. No data were provided in 47 cases [5, 16, 20-23,
26-29, 32-34, 40, 44, 45, 48, 50, 54-57 and 59].

Information about the duration of surgery was available in only 20 case reports [1, 8,
13,17, 22, 30, 36, 42, 43, 46, 47, 52, 53 and 58], with a median of 53 (range 20-150) minutes.

Finally, the estimated blood loss during surgery was reported in only 27 cases [1, 2, 6,
8,12,13, 17,21, 22, 24, 25, 28-32, 36, 39, 43, 47, 50, 55 and 58] with a median of 350 (range
30-4,500) ml.

3.5 Histopathology

Regarding the histopathologic examination of removed myomas, most of them revealed
necrosis (n=28) [1, 5, 8, 11, 16, 22, 24, 30, 32, 33, 37, 39, 41 and 47-49] and degeneration
(n=19) [2, 5, 7, 11, 17, 34, 36 and 41]. Moreover, nine fibroids were complicated by cystic
degeneration [11, 13, 19, 28, 33, 45, 54 and 55], nine by torsion [11, 15, 16, 22, 35, 42, 52 and
57], seven by red degeneration [11, 13, 26, 29 and 50] and six by hyaline degeneration [11, 12,
28 and 31]. Adhesions of the myomas either to the abdominal wall or the omentum were
observed in six cases [12, 31, 34, 43, 52 and 54]. Furthermore, a case of a leiomyomatous
neoplasia of uncertain malignant potential was reported [20]. Finally, in a woman that
presented with fever, elevated inflammatory markers and peritonitis, a pyomyoma (suppurative

leiomyoma) was diagnosed [21].
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3.6 Postoperative course

Following surgery, treatment included tocolytics (n=29) [11-13, 18, 21, 28, 30, 31, 33,
34, 38, 41, 44, 51, 54, 55 and 59], antibiotics (n=19) [2, 7, 12, 13, 16, 18, 21, 25, 30, 33, 47,
48, 51, 53 and 58], progesterone (n=9) [16, 23, 30, 33, 38, 41, 47, 58 and 59], low molecular
weight heparin (LMWH, n=3) [16, 33 and 58] and analgesics (n=3) [6, 48, 54]. In most cases,
multiple medications were offered. Five patients needed transfusion [12, 20, 28, 31 and 39],
while three patients received no treatment [1, 37 and 50]. No data were available for 49 cases
[5, 8, 15, 17, 19, 22, 24, 26, 27, 29, 32, 35, 36, 40, 42, 43, 45, 46, 49, 52, 56 and 57].

The postoperative course of most patients was uneventful (n=53) [1, 7, 8, 11, 12, 15,
17, 19, 22, 24-33, 35-39, 41-48, 51-54 and 57-59], while for 34 cases no data regarding
associated complications, were reported [2, 5, 13, 20, 21, 40, 50 and 56]. A woman who
underwent laparoscopy for a degenerating pedunculated myoma, needed later an abdominal
laparotomy due to postoperative myometrial necrosis, abscess formation, uterine rupture and
exposure of the amniotic sac. In this case, a monopolar diathermy had been used [18]. Other
reported complications were a moderate post-surgery vaginal bleeding [6] and a shortening of
cervical length with a positive vaginal culture [16]. These events did not affected the pregnancy
outcome. In one case, after surgery, a hematoma was revealed on the uterine scar, while the
patient was diagnosed with adaptive and anxiety disorders that may have been triggered by her
underlying medical condition [23]. Myomectomy resulted to miscarriage in five patients [5,
11, 24, 34 and 56], four of them after a single myomectomy and one after surgical removal of
multiple myomas. In one of these cases, a vaginal myomectomy of a prolapsed submucosal
myoma was followed by rupture of membranes two weeks later [24], while another woman
suffered a miscarriage of twins, a day after surgery, due to purulent chorioamnionitis [5]. Of
97 patients, 54 were discharged from hospital after a median stay of five (range 1-14) days [1,
2,6,8,11, 13, 15-17, 19, 22, 23-25, 28-31, 33-39, 41-45, 48, 52, 53, 55, 58 and 59], while for
43 women no data were reported [5, 7, 12, 18, 20, 21, 24, 26, 27, 32, 40, 46, 47 and 49-51, 54,
56 and 57].

3.7 Delivery mode and outcome
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As already mentioned, of the 97 cases, five (5.2%) resulted in miscarriage. Of the 92
cases that delivered, the mean gestational age at delivery after single myomectomy was 37.2
(x 4.9) weeks, while for those women who went through multiple myomectomy, the mean
gestational age at delivery was 36.8 (+ 5.1) weeks. Among 74 women who underwent single
myomectomy 57 delivered at term (77.0%) [1, 5, 7, 8, 11-13, 17-19, 21, 22, 24, 25, 27-32, 36-
39, 41-43, 45, 48, 50 and 52-59], six (8.1%) delivered between 34 and 37 weeks of gestation
(late preterm period) [5, 11, 20, 44, 46 and 49] and only two (2.7%) before 34 weeks [11, 26]
. No data regarding the mode of delivery were available for five women (6.75%) that went
through single myomectomy [5, 15, 35, 40 and 56], while four miscarriages (5.4%) [5, 11, 24
and 56] were also reported. Furthermore, from 23 women who underwent multiple
myomectomy, 20 (86.95%) delivered at term [2, 5, 6, 8, 11, 16 and 51], while two (8.69%)
delivered at the late preterm period [23, 33] and one (4.34%) suffered from a miscarriage [34].
Moreover, 57 (66.3%) women delivered by caesarean section [1, 2, 5-8, 11, 13, 18-21, 23, 26-
29, 33, 36, 38, 39, 41, 46, 48, 50, 54, 55 and 58], while 29 (33.7%) women had vaginal
deliveries [5, 8, 12, 16, 17, 22, 24, 25, 30-32, 37, 42, 43, 45, 47, 49, 51-53, 56, 57 and 59].
From those patients who went through single myomectomies, 38 delivered by caesarean section
(51.4%), while 27 had vaginal deliveries (36.5%). On the contrary, only two women (8.7%)
who had more than one fibroid removed went through spontaneous labor and delivered
vaginally. Among women who delivered vaginally after single myomectomy, 18 had
spontaneous labor [5, 8, 17, 22, 24, 30-32, 37, 42, 43, 45, 47, 49, 52,53, 57 and 59], one
underwent induction of labor [5], one had prelabor rupture of membranes (PROM) [12] and
one presented with oligohydramnios and labor was also induced [25]. No data were available
for 6 patients [56]. Most of the caesarean sections were elective (n=28) [5, 7, 11, 13, 19-21, 28,
29,41, 46, 48, 50, 54 and 58]. One woman had an unsuccessful induction of labor and delivered
via caesarean section [1]. One had a caesarean section due to preterm rupture of membranes
and the presence of a posterior low uterine myoma [38], while one due to preterm rupture of
membranes and malpresentation [36]. There was one case each of partial abruptio placentae in
a twin pregnancy [39], placenta previa [11] and placenta accreta [18]. In one case, caesarean
section was performed for a short umbilical cord [8], while in another, due to contractions, to
prevent uterine rupture [26]. In this case, incarceration of the gravid uterus due to a huge
anterior myoma was described. In a case of a caesarean section due to placenta previa, a
hysterectomy was performed in order to control the bleeding [55]. Finally, in a twin pregnancy,
a caesarean section was performed due to fetal malformations [27]. Among women with

multiple myomectomy, two had spontaneous labor [16, 51], while 15 went through elective
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caesarean section [2, 5, 11 and 13]. One had caesarean section due to failed induction of labor
[6], one due to preterm prelabor rupture of membranes (PPROM) [33], one due to uterine

contractions [23] and finally, one due to malpresentation [8].

Regarding neonatal outcome, only 39 cases had available data [2, 5-7, 13, 16-18, 20,
23, 26-28, 31, 33, 41, 55 and 57-59]. An Apgar score of 9 (at 1 min) was reported in 20 cases,
of which 11 after single and 9 after multiple myomectomy [5-7, 13, 16, 17, 27, 33, 41 and 57]
and of 10 (in 5 min) in 16 cases (12 after single and four after multiple myomectomy) [ 5, 16,
18,23, 26-28, 31, 41 and 59]. Two cases of fetal abnormalities were reported in women who
went through single myomectomy. One with limb defects diagnosed at birth [20] and a case of
a twin in a dichorionic diamniotic pregnancy with clubfeet, hypoplasia of the nails and
hydrocephalus, revealed by ultrasound at 28 gestational weeks [27]. Moreover, between single
and multiple myomectomies, no significant differences were found in delivery characteristics
and complications (p=0.26 —Chi square test), neonatal weight (p=0.256- One Way analysis of

variance) and Apgar score. (Table 4).

Table 4: Pregnancy outcomes according to the type of myomectomy (single-multiple).
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Patients (n=97) Single myomectomy | Multiple P value
(n=74) myomectomy
(n=23)
Delivery outcomes 0.033*
Vaginal delivery (VD) 29/97(29.89%) 27174 (36.48%) 2/23 (8.69%)
Caesarean section (CS) 57/97 (58.76%) 38/74 (51.35%) 19/23 (82.6%)
Miscarriage 5/97 (5.15%) 4/74 (5.4%) 1/23 (4.34%)
No data on delivery 5/97 (5.15%) 5/74 (6.75%) 0/23 (0%)
GA at delivery (weeks)
Term (>37) 77/97 (79.38%) 57174 (77.02%) 20/23 (86.95%)
Preterm (34-37) 8 (8.24%) 6/74 (8.1%) 2/23 (8.69%)
(<34) 2 (2.06%) 2/74 (2.70%) 0/23 (0%)

Delivery characteristics and 0.26*
complications
Spontaneous labor 20 18 2
Induction of labor 2 2 0
Elective CS 43 28 15
Prelabor Rupture of | 3 2 1
Membranes (PROM)
Failed induction of labor 2 1 1
Uterine contractions 2 1 1
Placenta previa 2 2 0
Combined PROM and | 1 1 0
malpresentation
Malpresentation 1 0 1
Abruptio placentae 1 1 0
Placenta accreta 1 1 0
Short umbilical cord 1 1 0
Fetal malformations 1 1 0
No data 12 11 1
Neonatal outcomes
Neonatal weight (gr) (mean + 2,979+635 3,154+ 476 0.256 **
SD)
Apgar Score (1 min) 0.221*
10 4 2 2
9 20 11 9
8 13 11 2
7 1 1 0
No data 54 45 9
Apgar Score (5 min) 0.53 *
10 16 12 4
9 15 10 5
8 2 2 0
No data 59 46 13

* Chi-square test ** One Way ANOVA analysis of variance
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4. DISCUSSION

This study systematically reviewed all cases of myomectomy during pregnancy. To the
best of our knowledge, this is the first study that attempted to numerically analyse
myomectomy during pregnancy. All numeric data from case reports were extracted and

examined per patient.

Hence, the median gestational age at diagnosis was 13 weeks. The diagnosis was mainly
established via ultrasound. The main symptom during the antenatal period was abdominal pain

not responding to analgesics.

Regarding surgical management, the median gestational age at myomectomy was 16
weeks. Laparotomy under general anaesthesia was the most common procedure, followed by
laparoscopy and vaginal myomectomy; this decision mainly depends on the location and size
of the myomas. Moreover, the uterine scar was mainly closed by a 2-layer Vicryl suture and

bipolar electricity was used by most surgeons during laparoscopy to minimize tissue damage.

Necrosis and degeneration were the main histopathology results of the removed
myomas. In most of the cases, the postoperative course was uneventful and the patients were

discharged at a median of five days.

For single myomectomies, most of the fibroids were subserous and subserous
pedunculated located at the uterine fundus, with no contact with the placenta. In multiple
myomectomies, most of the removed fibroids were intramural and subserous located at the

fundus.

Regarding adverse outcomes, few miscarriages (5/97) and one hysterectomy at delivery
were reported. The median gestational age at delivery was 38 weeks. Women mostly delivered
by elective caesarean section (58.7 %), however a significant number of women went into
spontaneous labor and delivered vaginally (29.9%). Only a few cases of preterm labor (10.3%)
were reported and most women delivered at term with optimal neonatal outcomes. Fetal
malformations were reported in only two cases, likely unrelated to the procedure. There was
no increase in adverse outcomes including miscarriage, PROM or low Apgar score in multiple

compared to single myomectomy.

This study has certain limitations; first the overall number of case reports and case

series existing in the literature is very small and also very heterogeneous.
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The data were incomplete in many of the cases. Furthermore, although very old reports
(before 1985) were excluded, differences in practice may present an issue, as the review ranged
over a period of 35 years. We also cannot exclude interactions with possible confounders
(myomectomy technique and clinician’s experience). Since the clinicians’ experience is
important in studies of a technical nature, we assume that the most experienced clinicians
undertook the operators’ role. Specifically for myomectomy technique, it is not clear whether
during the fibroids’ enucleation, the surgeons tried to preserve the pseudocapsule, to minimize
the postoperative complications and to enhance heeling [60]. Moreover, the issue of publication
bias may be important, as surgeons are more likely to have reported cases with favourable
outcome. Last, our search included published data from three databases (Medline/PubMed,
Scopus and the Cochrane Library); however these are the most common databases used in

systematic reviews.

Although myomectomy during pregnancy is reserved for a minority of cases, the small
number of reported complications during this procedure is encouraging. There is a clear need
of prospective contemporary studies, ideally randomized-controlled trials, in order to provide
definitive conclusions regarding effectiveness and safety. Until such evidence is available,
gynaecologists may discuss the option of myomectomy in cases of symptomatic fibroids in
pregnancy where conservative management fails, after appropriate patient counselling
regarding the scarcity of evidence on effectiveness and safety. Future case reports should
implement more detailed data regarding gestational age at diagnosis, maternal demographics,
symptoms and previous treatment, sonographic or MRI characteristics of the fibroids, details
on the surgical procedure, post-operative course and especially pregnancy complications
including preterm birth, mode of delivery and neonatal outcomes to allow more comprehensive

analysis.

32

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 05:06:45 EEST - 3.149.213.150



Funding Source

No sponsor was involved in study design, report writing, or paper submission.

Contributions to authorship

All authors participated and contributed to data collecting, literature review and editing the

paper.

Details of ethics approval

This type of article does not require any ethical approval.

Acknowledgments: none.

33

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 05:06:45 EEST - 3.149.213.150



REFERENCES

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Saccardi C, Visentin S, Noventa M, Cosmi E, Litta P, Gizzo S. Uncertainties about
laparoscopic myomectomy during pregnancy: A lack of evidence or an inherited
misconception? A critical literature review starting from a peculiar case. Minim Invasive
Ther Allied Technol 2015;24:189-94. https://doi.org/10.3109/13645706.2014.987678.

Suwandinata FS, Gruessner SEM, Omwandho COA, Tinneberg HR. Pregnancy-
preserving myomectomy: Preliminary report on a new surgical technique. Eur J
Contracept Reprod Heal Care 2008;13:323-6.
https://doi.org/10.1080/13625180802075281.

Zaima A, Ash A. Fibroid in pregnancy: characteristics, complications, and management.
Postgr Med J 2011;87:819-28. https://doi.org/10.1136/postgradmedj-2011-130319.

Milazzo GN, Catalano A, Badia V, Mallozzi M, Caserta D. Myoma and myomectomy:
Poor evidence concern in pregnancy. J Obs Gynaecol Res 2017;43:1789-804.
https://doi.org/10.1111/jog.13437.

De Carolis S, Fatigante G, Ferrazzani S, Trivellini C, De Santis L, Mancuso S, et al.
Uterine myomectomy in pregnant women. Fetal Diagn Ther 2001;16:116-9.
https://doi.org/10.1159/000053893.

Leach K, Khatain L, Tocce K. First trimester myomectomy as an alternative to
termination of pregnancy in a woman with a symptomatic uterine leiomyoma: a case
report. J Med Case Rep 2011;5:571. https://doi.org/10.1186/1752-1947-5-571.

Wittich AC, Salminen ER, Yancey MK, Markenson GR. Myomectomy during early
pregnancy. Mil Med 2000;165:162—4.

Maccio A, Madeddu C, Kotsonis P, Caffiero A, Desogus A, Pietrangeli M, et al. Three
cases of laparoscopic myomectomy performed during pregnancy for pedunculated
uterine myomas. Arch Gynecol Obs 2012;286:1209-14.
https://doi.org/10.1007/s00404-012-2441-0.

Exacoustos C, Rosati P. Ultrasound diagnosis of uterine myomas and complications in
pregnancy. Obs Gynecol 1993;82:97-101.

Muram D, Gillieson M, Walters JH. Myomas of the uterus in pregnancy:
ultrasonographic  follow-up. Am J Obs Gynecol 1980;138:16-9.
https://doi.org/10.1016/0002-9378(80)90005-8.

Lolis DE, Kalantaridou SN, Makrydimas G, Sotiriadis A, Navrozoglou I, Zikopoulos K,
et al. Successful myomectomy during pregnancy. Hum Reprod 2003;18:1699-702.
https://doi.org/10.1093/humrep/deg318.

Bhatla N, Dash BB, Kriplani A, Agarwal N. Myomectomy during pregnancy: a feasible
option. J Obs Gynaecol Res 2009;35:173-5. https://doi.org/10.1111/].1447-
0756.2008.00873.x.

Celik C, Acar A, Cicek N, Gezginc K, Akyirek C. Can myomectomy be performed

34

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 05:06:45 EEST - 3.149.213.150



[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

during pregnancy? Gynecol Obstet Invest 2002;53:79-83.
https://doi.org/10.1159/000052997.

Vitale SG, Padula F, Gulino FA. Management of uterine fibroids in pregnancy: recent
trends. Curr Opin Obs Gynecol 2015;27:432-7.
https://doi.org/10.1097/gc0.0000000000000220.

Currie A, Bradley E, McEwen M, Al-Shabibi N, Willson PD. Laparoscopic approach to
fibroid torsion presenting as an acute abdomen in pregnancy. Jsls 2013;17:665—7.
https://doi.org/10.4293/108680813x13794522666400.

Basso A, Catalano MR, Loverro G, Nocera S, Di Naro E, Loverro M, et al. Uterine
Fibroid Torsion during Pregnancy: A Case of Laparotomic Myomectomy at 18 Weeks’
Gestation with Systematic Review of the Literature. Case Rep Obs Gynecol
2017;2017:4970802. https://doi.org/10.1155/2017/4970802.

Melgrati L, Damiani A, Franzoni G, Marziali M, Sesti F. Isobaric (gasless) laparoscopic
myomectomy during pregnancy. J Minim Invasive Gynecol 2005;12:379-81.
https://doi.org/10.1016/j.jmig.2005.05.012.

Sentilhes L, Sergent F, Verspyck E, Gravier A, Roman H, Marpeau L. Laparoscopic
myomectomy during pregnancy resulting in septic necrosis of the myometrium. BJOG
2003;110:876-8.

Kim TH, Lee HH. How should painful cystic degeneration of myomas be managed
during pregnancy? a case report and review of the literature. Iran J Reprod Med
2011;9:243-6.

Hasbargen U, Strauss A, Summerer-Moustaki M, Baretton G, Roth U, Kimmig R, et al.
Myomectomy as a pregnancy-preserving option in the carefully selected patient. Fetal
Diagn Ther 2002;17:101-3. https://doi.org/10.1159/000048017.

Kobayashi F, Kondoh E, Hamanishi J, Kawamura Y, Tatsumi K, Konishi I. Pyomayoma
during pregnancy: a case report and review of the literature. J Obs Gynaecol Res
2013;39:383-9. https://doi.org/10.1111/j.1447-0756.2012.01947 .X.

Kim M. Laparoscopic management of a twisted ovarian leiomyoma in a woman with 10
weeks’ gestation: Case report and literature review. Med 2016;95:e5319.
https://doi.org/10.1097/MD.0000000000005319.

Fuchs A, Dulska A, Sikora J, Czech 1, Skrzypulec-Plinta V, Drosdzol-Cop A.
Symptomatic uterine fibroids in pregnancy - wait or operate? Own experience. Ginekol
Pol 2019;90:320-4. https://doi.org/10.5603/GP.2019.0058.

Kilpatrick CC, Adler MT, Chohan L. Vaginal myomectomy in pregnancy: a report of
two cases. South Med J 2010;103:1058-60.
https://doi.org/10.1097/SMJ.0b013e3181efb552.

Obara M, Hatakeyama Y, Shimizu Y. Vaginal Myomectomy for Semipedunculated
Cervical Myoma during Pregnancy. AJP Rep 2014;4:37-40. https://doi.org/10.1055/s-
0034-1370352.

Tong C, Wang Y, Liu Z, Zhao Y, Xu Y, Wang W. Spontaneous reduction of an
incarcerated gravid uterus after myomectomy in the second trimester: A case report.

35

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 05:06:45 EEST - 3.149.213.150



[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Med 2019;98:e14731. https://doi.org/10.1097/MD.0000000000014731.

Danzer E, Holzgreve W, Batukan C, Miny P, Tercanli S, Hoesli I. Myomectomy during
the first trimester associated with fetal limb anomalies and hydrocephalus in a twin
pregnancy. Prenat Diagn 2001;21:848-51. https://doi.org/10.1002/pd.155.

Okonkwo JE, Udigwe GO. Myomectomy in pregnancy. J Obs Gynaecol 2007;27:628—
30. https://doi.org/10.1080/01443610701538372.

Usifo F, Macrae R, Sharma R, Opemuyi 10, Onwuzurike B. Successful myomectomy
in early second trimester of pregnancy. J Obs Gynaecol 2007;27:196-7.
https://doi.org/10.1080/01443610601137911.

Allameh Z, Allameh T. Successful Myomectomy in the Second Trimester of Pregnancy.
Adv Biomed Res 2019;8:60. https://doi.org/10.4103/abr.abr_236_18.

Umezurike C, Feyi-Waboso P. Successful myomectomy during pregnancy: a case
report. Reprod Heal 2005;2:6. https://doi.org/10.1186/1742-4755-2-6.

Kasum M. Hemoperitoneum caused by a bleeding myoma in pregnancy. Acta Clin Croat
2010;49:197-200.

Lozza V, Pieralli A, Corioni S, Longinotti M, Penna C. Multiple laparotomic
myomectomy during pregnancy: a case report. Arch Gynecol Obstet 2011;284:613—6.
https://doi.org/10.1007/s00404-011-1939-1.

Majid M, Khan GQ, Wei LM. Inevitable myomectomy in pregnancy. J Obs Gynaecol
1997;17:377-8. https://doi.org/10.1080/01443619750112925.

Kosmidis C, Pantos G, Efthimiadis C, Gkoutziomitrou I, Georgakoudi E, Anthimidis G.
Laparoscopic Excision of a Pedunculated Uterine Leiomyoma in Torsion as a Cause of
Acute Abdomen at 10 Weeks of Pregnancy. Am J Case Rep 2015;16:505-8.
https://doi.org/10.12659/AJCR.893382.

Pelosi MA, Pelosi 3rd MA, Giblin S. Laparoscopic removal of a 1500-g symptomatic
myoma during the second trimester of pregnancy. J Am Assoc Gynecol Laparosc
1995;2:457-62. https://doi.org/10.1016/s1074-3804(05)80070-2.

Son CE, Choi JS, Lee JH, Jeon SW, Bae JW, Seo SS. A case of laparoscopic
myomectomy performed during pregnancy for subserosal uterine myoma. J Obs
Gynaecol 2011;31:180-1. https://doi.org/10.3109/01443615.2010.538774.

Michalas SP, Oreopoulou F V, Papageorgiou JS. Myomectomy during pregnancy and
caesarean section. Hum Reprod 1995;10:1869-70.
https://doi.org/10.1093/oxfordjournals.humrep.a136195.

Doerga-Bachasingh S, Karsdorp V, Yo G, van der Weiden R, van Hooff M. Successful
myomectomy of a bleeding myoma in a twin pregnancy. JRSM Short Rep 2012;3:13.
https://doi.org/10.1258/shorts.2011.011087.

Moruzzi MC, Moro F, Bolomini G, Macchi C, Cavaliere AF, Fagotti A, et al.
Intraoperative ultrasound assistance during myomectomy in pregnant woman.
Ultrasound Obs Gynecol 2019. https://doi.org/10.1002/uog.21881.

36

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 05:06:45 EEST - 3.149.213.150



[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

Leite GK, Korkes HA, Viana Ade T, Pitorri A, Kenj G, Sass N. [Myomectomy in the
second trimester of pregnancy: case report]. Rev Bras Ginecol Obs 2010;32:198-201.
https://doi.org/10.1590/s0100-72032010000400008.

Fanfani F, Rossitto C, Fagotti A, Rosati P, Gallotta V, Scambia G. Laparoscopic
myomectomy at 25 weeks of pregnancy: case report. J Minim Invasive Gynecol
2010;17:91-3. https://doi.org/10.1016/j.jmig.2009.08.004.

Ardovino M, Ardovino I, Castaldi MA, Monteverde A, Colacurci N, Cobellis L.
Laparoscopic myomectomy of a subserous pedunculated fibroid at 14 weeks of
pregnancy: a case report. J Med Case Rep 2011;5:545. https://doi.org/10.1186/1752-
1947-5-545.

Demirci F, Somunkiran A, Safak AA, Ozdemir I, Demirci E. Vaginal removal of
prolapsed pedunculated submucosal myoma during pregnancy. Adv Ther 2007;24:903—
6. https://doi.org/10.1007/bf02849983.

Alanis MC, Mitra A, Koklanaris N. Preoperative magnetic resonance imaging and
antepartum myomectomy of a giant pedunculated leiomyoma. Obs Gynecol
2008;111:577-9. https://doi.org/10.1097/01.A0G.0000297314.62914.17.

Donnez J, Pirard C, Smets M, Polet R, Feger C, Squifflet J. Unusual growth of a myoma
during pregnancy. Fertil Steril 2002;78:632-3. https://doi.org/10.1016/s0015-
0282(02)03297-1.

Zhao X, Chen L, Zeng W, Jin B, Du W. Laparoscopic tumorectomy for a primary
ovarian leiomyoma during pregnancy. A case report. Oncol Lett 2014;8:2523-6.
https://doi.org/10.3892/01.2014.2596.

Valenti G, Milone P, Amico SD, Maria L, Caldaci G, Vitagliano A, et al. Use of pre -
operative imaging for symptomatic uterine myomas during pregnancy : a case report and
a systematic literature review. Arch Gynecol Obstet 2018.
https://doi.org/10.1007/s00404-018-4948-5.

Pelissier-Komorek A, Hamm J, Bonneau S, Derniaux E, Hoeffel-Fornes C, Graesslin O.
[Myoma and pregnancy: when medical treatment is not sufficient]. J Gynecol Obs Biol
Reprod 2012;41:307-10. https://doi.org/10.1016/j.jgyn.2011.10.002.

Shafiee M, Nor Azlin M, Arifuddin D. A successful antenatal myomectomy. Malays
Fam Physician 2012;7:42-5.

Dracea L, Codreanu D. Vaginal birth after extensive myomectomy during pregnancy in
a 39-year-old nulliparous woman. J Obs Gynaecol 2006;26:374-5.
https://doi.org/10.1080/01443610600618648.

Luxman D, Cohen JR, David MP. Laparoscopic myomectomy during pregnancy
1998;7:105-7. https://doi.org/10.1046/j.1365-2508.1998.00167 .x.

Santos L, Vicente L, Jodo Nunes M, Nery I, Caetano M, Assuncdo N. Myomectomy in
early pregnancy—a case report. Gynecol Surg 2006;3:228-9.
https://doi.org/10.1007/s10397-006-0210-4.

Tabandeh A, Besharat M. Successful myomectomy during pregnancy. Pakistan J Med
Sci 2012. https://doi.org/10.12669/pjms.284.2079.

37

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 05:06:45 EEST - 3.149.213.150



[55]

[56]

[57]

[58]

[59]

[60]

[61]

Salih H, Sarsam R, Abed N, Yassin W, Haque M. Successful Myomectomy during
Pregnancy for a Large Uterine Fibroid Causing Intestinal Obstruction: Report of a Case
Case Report. J Young Pharm 2015;7. https://doi.org/10.5530/jyp.2015.4.14.

Burton CA, Grimes DA, March CM. Surgical management of leiomyomata during
pregnancy. Obs Gynecol 1989;74:707-9.

Vazquez Camacho EE, Cabrera Carranco E, Sanchez Herrera RG. [Pedunculated
twisted myoma and pregnancy. Case report]. Ginecol Obs Mex 2009;77:441-4.

Domenici L, Di Donato V, Gasparri ML, Lecce F, Caccetta J, Panici PB. Laparotomic
myomectomy in the 16th week of pregnancy: a case report. Case Rep Obs Gynecol
2014;2014:154347. https://doi.org/10.1155/2014/154347.

Jhalta P, Negi SG, Sharma V. Successful myomectomy in early pregnancy for a large
asymptomatic uterine myoma: case report. Pan Afr Med J 2016;24:228.
https://doi.org/10.11604/pamj.2016.24.228.9890.

Rizzo AG. Laparoscopic surgery in pregnancy: long-term follow-up. J Laparoendosc
Adv Surg Tech A 2003;13:11-5. https://doi.org/10.1089/109264203321235403

Tinelli A, Hurst BS, Hudelist G, Tsin DA, Stark M, Mettler L, et al. Laparoscopic
myomectomy focusing on the myoma pseudocapsule: technical and outcome reports.
Hum Reprod 2012;27:427-35. https://doi.org/10.1093/humrep/der369.

38

Institutional Repository - Library & Information Centre - University of Thessaly
12/06/2024 05:06:45 EEST - 3.149.213.150



