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Italian multicenter study on complications of
laparoscopic myomectomy

Ornella Sizzi, MD, Alfonso Rossetti, MD, Mario Malzoni, MD, Luca Minelli, MD,
Francesco La Grotta, MD, Liberato Soranna, MD, Simona Panunzi, MSc,

Rocco Spagnolo, MD, Fabio Imperato, MD, Stefano Landi, MD,

Andrea Flaccamento, MD, and Emilio Stola, MD

Joumal of Minimally Invasive Gynecology (2007) 14, 453462
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Embolizzazione d miomi: blocco della vascolarizzazione
arteriosa dei fibromi con conseguente riduzione del loro
volume
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Comparison of (Cost-)Effectiveness of Magnetic Resonance

Image—Guided High-Intensity—Focused Ultrasound With Standard
(Minimally) Invasive Fibroid Treatments: Protocol for a Multicenter
Randomized Controlled Trial MYCHOICE)
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Human Reproduction, Vol.25, No.2 pp. 418-429, 2010
Advanced Access publication on November 12, 2009~ doi:10.1093/humrep/dep396

human A
Imﬂfﬂl’ﬂcﬁﬂn META-ANALYSIS Infertility

The effect of intramural fibroids
without uterine cavity involvement on
the outcome of IVF treatment: a
systematic review and meta-analysis

Sesh Kamal Sunkara', Mohammed Khairy, Tarek El-Toukhy,
Yacoub Khalaf, and Arri Coomarasamy

Assisted Conception Urit, Guy's and St Thomas' Hospitals NHS Foundation Trust, Ith Floor, Tower Wing Guy's Hospial Great Maze
Pond, London SEI 9RT, U
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Human Reproduction Vol.21, No.10 pp. 2640-2644, 2006 doi:10.1093/humrep/del218
Advance Access publication June 21, 2006.

The effect of amall intramural uterine fibroids
on the cumulative outcome of assisted conception

Y .Khalaf'?5 C.Ross?, T.EI-Toukhy?, R.Hart®, P.Seed"?* and P.Braude'?

1Assisted Conception Unit, Guy’s and St. Thomas® Hospital NHS Foundation Trust, 2Department of Women’s Health, King’s College
London, UK, *Department of Obstetrics and Gynecology, School of Women’s and Infants’ Health, University of Western Australia and
“Division of Reproductive Health, Endocrinology and Development, King’s College London, UK

9% Cl =0.32-0.87, P=0.013) in the sudy group. After adjusting for confounding variables,_the presence of fibroids

asfound to sgnificantly reduce the ongoing pregnancy rate at each cydle of IVF/ICSI b @‘ (HR =0.60, 95% Cl
= 0.36-0.99, P = 0.048) and the live birth rate at each cyde b (HR = 0.55, %% CI = 0.32-0.95, P = 0.03).
CONCLUSION: Small intramural fibroids are associated with a sgnificant reduction in the cumulative pregnancy,
ongoing pregnancy and live birth ratesafter three|VE/ICSl cydes
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Edgarde Somigliana1-l', Marce Reschini’, Valentina Bonanni®,
Andrea Busnelli*®, Letizia Li Piani'?, Paclo Vercallini'?

Ongoing Delivery rate Authors
Pregnancy rate

0,36 0,32
(95% C1 0,18 to  (95% Cl 0,12 to Pritts et al 2009
0,74) 0,85)

1,2 1,0
(95% Cl0,8to  (95% Cl 0,7 to
1,7) 1,5)

0,68 0,56
(95% C1 0,56t0  (95% Cl 0,46 to
0,83) 0,69)

Submucosal
fibroids

Subserosal
fibroids

Somigliana et al
2007

Intramural
fibroids

Rikharaj et al
2020




Effect of myomectomy on fertili

ubmucosal fibroids.

Outcome

Number of studies/ Relative 95% confidence

substudies

risk

interval

Significance

A. Controls: fibroids in situ (no myomectomy)

Clinical pregnancy rate
Implantation rate

Ongoing pregnancy/live birth rate
Spontaneous abortion rate
Preterm delivery rate

B. Controls: infertile women with no fibroid

Clinical pregnancy rate
Implantation rate

Ongoing pregnancy/live birth rate
Spontaneous abortion rate
Preterm delivery rate

2
0
1
1
0
S
2
2
3
2
0

2.034

2.654
0.771

I081—3.826

P=.028

0.920-7.658
0.359-1.658

Not significant
Not significant

0.998-2.391
0.906-1.373
0.959-1.326
0.475-3.242

Not significan
Not significan:
Not significan
Not significan

Pritts. Fibroids and infertility. Fertil Steril 2009.

TABLE 7

Effect of myomectomy on fertili

ntramural fibroi

Outcome

Number of studies/ Relative 95% confidence

substudies

fibroids in situ controls).

risk

Clinical pregnancy rate
Implantation rate

Ongoing pregnancy/live birth rate
Spontaneous abortion rate
Preterm delivery rate

3.765

1.671
0.758

Pritts. Fibroids and infertility. Fertil Steril 2009.

interval

0.470-30.136

0.750-3.723
0.296-1.943

Significance

Not significant

Not significant
Not significant

1 SM migliora

\Y/ 1 (@)\Y | o)
miomi in



Review Article

Myomas and Adenomyosis: Impact on Reproductive Outcome

Nikos F. Vlahos,' Theodoros D. Theodoridis,” and George A. Partsinevelos’
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Among uterine structural abnormalities, myomas and adenomyosis represent two distinct, though frequently coexistent entities,
with a remarkable prevalence in women of reproductive age. Various mechanisms have been proposed to explain the impact of
each of them on reproductive outcome. In respect to myomas, current evidence implies that submucosal ones have an adverse
effect on conception and early pregnancy. A similar effect yet is not quite clear and has been suggested for intramural myomas.
Still, it seems reagonable that intramural myomas greater than 4 cm in diameter may negatively impair reproductive outcome. On

the contrary, subserosal as do not seem to have a significant impact, if any, on reproduction. The presence of submucosal
o T e e o s e TRl T s ey miicmes I particalar ncresed ik for miscariage,
fietal malpresentation, placenta previa, preterm birth, placenta abruption, postpartum hemorrhage, and cesarean section has been
reported. With regard to adenomyosis, besides the tentative coexistence of adenomyosis and infertility, to date a causal relationship
among these conditions has not been fully confirmed. Preterm birth and preterm premature rupture of membranes, uterine rupture,
postpartum hemorrhage due to uterine atony, and ectopic pregnancy have all been reported in association with adenomyosis.
Further research on the impact of adenomyosis on reproductive outcome is welcome.




. . *1: M o Somigliana'”*, Marco Reschini’, Valentina Bonanni
Fibroids and natural fertility: a systematic |[[5m omsi  fae tebin, vaert oremi’

review and meta-analysis

Presence of fibroide  Absence of fibroids Odds Ratio Ddds Ratio
Stusdy Events Total  Events Tutal Welght  M-H, Random, 85% CI M-H, Randam , 35% C
Bulleth 19349 b 106 62 108 24.7% 206 272,11.35] -
Jobnson 2012 14 324 203 276 295% 1.33[1.06, 1.69] +
Hartaen 2019 A a2 11357 B35 ITE% 283[1.88 4.57) L
Egbe 2020 i1 23 7 24 180% 1274 [387, 4419 -

Total (35% CI) 548 90370 100.0% 3.54 [1.55, 8.11) -

Total evants FIE {2401
Heteroganeity, Tauf = (.53; ChP = 2053, df = 3 (P < 0 00001); IF = 9% ﬂ 0 'Jr1 1 11|.'-| 5&
Temtiorcverl affect Z = 2,80 {F = 1.007) Absence of Srokls  Presence of fivraids

FIGURE 3 Meta-analysis of the four studies in which women with the concomitant presence of fibroids and infertility were recruited (Bulletti et al,
1999. Johnson et al,, 2012; Korlsen et ol,, 2020; Egbe et al, 2020).

Studi epidemiologici s miomi sulla fertilita
naturale

Il modello IVF non puo essere con e soddisfacente nel valutare
I'impatto dei miomi sulla fertilita naturale
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* * b . o Somigliana'”*, Marco Reschini’, Valentina Bonanni
Fibroids and natural fertility: a systematic |[[5m omsi  fae tebin, vaert oremi’

review and meta-analysis

TAELE 1 MAIN SOURCES OF CONFOUNDERS IN STUDIES INVESTIGATING THE RELATIONSHIP BETWEEN FIBROIDS AND
INFERTILITY

lssue Citations

Parity displays a strong protective effect on the development of hiroids. Wiz and Loughlin-Tommasa, 2016; Stewart «f al., 2018,

Fibroids increase with a woman's age. Wise ond Loughlin-Tommasa, 2016; Stewart et al, 2018.

Infertility increases with a woman's age. Schmidt et al, 2002; ESHRE Capri Workshop Group, 2017,

Fibroids are associated with clinical conditions causing infertility such as endometriosis. Hemmings et al., 2004; Uimari et ol, 2011; Copezzucli et of, 2020.

Fibroids are heterogersous and different type of lesions can affect fertility differantly. Munro et al, 20M; Stewart ot af, 2015,

A minarity of fibroids cause pain symptoms and cycle disturbances. Lumsden et ol 2015; Stewart =t ol, 2015,
Most fibroids cannot be detected without the use of imaging techniques.

Matural histary of the fibroids is long-lasting and unpredictable. Mavredos et al., 2011; Armbrust et ol, 2008,

Correlazioneg
go propter hoc

eta, riserva ovarica, endc ate associate

(Mills et al 2011; Giuliani 2020)
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(55 = 60%) Paolo Vercellini’, Silvia Maddalena, Olga De Giorgi,

Giorgio Aimi and Pier Giorgio Crosignani

Clinica Ostetrica e Ginecologica ‘Luigi Mangiagalli’, Universita di
Milano, Via Commenda, 12, 20122 Milano, Italy

( 5 5 6 O %) 'To whom correspondence should be addressed

Risultati riproduttivi: uno studio randomizzato controllato @ uno caso controllo

Studio N. gravidanze| Tasso Aborti Tasso Tasso
di gravidanza | spontanei  di nati vivi  di parti cesarei

Seracchicll et al. (20000 30/68 24 % 20% TT% 65%
(RCT) laparoscopla

33/65 B b 12% 88 % T8%
addominale

Bullett ot al. (1939) 44/108 42% 7% 23%
(caso controllo) laparoscopla

12/108 1% 45% E5 %
{no trattamentao)

27/108 25% 75% 23%
(nfertilith Insplegata)
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Removal of myomas in asymptomatic
patients to improve fertility and/or
reduce miscarriage rate: a guideline

Practice Committee of the American Society for Reproductive Medicine
The American Society for Reproductive Medicine, Birmingham, Alabama

¢ There is insufficient evidence to conclude that myomas
reduce the likelihood of achieving pregnancy with or

without fertility treatment. (Grade C)

¢ There is insufficient evidence to determine that a specific
myoma size, number, or location (excluding submucosal

“Tyomas of ingamural myomas 1mpacting the endomedal
cavity contour) is associated with a reduced likelihood of
achieving pregnancy or an increased risk of early preg-
nancy loss. (Grade C)

+ There is insufficient evidence that removal of subserosal fi-
broids improves ferfilify. (Grade )

¢ There is fair evidence that myomectomy does not impair
reproductive outcomes [clinical pregnancy rates, live-
birth rates) following ART. (Grade B)

¢ There is insufficient evidence that myomectomy (laparo-
scopic or open) reduces miscarriage rates. (Grade ()

o There is fair evidence that hysteroscopic myomectomy for
submucosal myomas improves clinical pregnancy rates.
TGnde ]
s Thereisinsufficient evidence to conclude that hysteroscop-
ic myomectomy reduces the likelihood of early pregnancy
loss in women with inferfility and a submucous fibroid.
(Grade C)

CONCLUSIONS

Fertility and Sterility® Vol. 108, No. 3, September 2017 00 15-0282/$36.00

RECOMMENDATIONS

« In_asymptomatic women with cavity-distorting myomas

[intramural with a submucosal component or submucosal),

myomectomy (open or laparoscopic or hysteroscopic) may

be considered to improve pregnancy rates.
« Myomectomy is generally not advised to improve preg-
nancy outcomes in asymptomatic infertile women with
non-cavity=distorting myomas. However, myomectomy
may be reasonable in some cirumstances, including
but not limited fo severe distortion of the pelvic architec-
ture complicating access to the ovaries for oocyte
retrieval.




Miomi e Complicanze ostetriche

Aumento globale della patc

Table 4: Selected controlled cohort studies on the incidence of obstetric complications in pregnant women with fibwoids

Study Rice e al (1989) Exacoustos and Vergani ef al Coronado et al. Sheiner et al Qidway ef al.
Rosati (1993) (1994) (2000) (2004) (2006)

Number of cases 03 4492 183 2065 G490 401

Preterm delivery 40(24-67) 10(08-14) 0.9{05-15) 15(12-19) 14(11-17)  15(11-20)
PROM 10(07-14) 0.5 (0.2-14) 18(12-27) 18(14-24)  11{07-18)
IUGR 0.8(02-32) 13(10-17) 0.7 (0.3-16) 20(15-2.6) 37(26-53)

Chorioamnionitis 08(05-13)
Placenta previa LO(0.1-7.0) 18(1.1-32) 39(1.9-8.0) 19(1.0-34)
Placental abruption 16.5(8.1-337) BO(6.1-131) 26(0.6=109) 39(16-92) 26(1.6-42) 08(0.3-27)
Fetal malpresentation 20(10-=37) 40(31-52) 50 (4.0-64) 16(11-24)
Cesarean delivery 25(16-37) 1.1(0913) 20(14-28) 64(55-15) 67(55-81)  16(13-21)
Post-partum hemorthage 0.7(04-12) 16(08-33) 15(05-45) 26(15-43)
Retained placenta 0.8 (01-5.4) 27(1.2-60) 27(1.2-6.0)
Malformation 19(13-28)
Infant /perinatal death 12(08-1.8) 14(0.7-28)

Puerperal infection B9(51-155) L1(06-2.1)

Data are reported a5 OR (93% CI), PROM, premature rupture of membranes; IUGR, intra-uterine growth restriction,

Somigliana et al , Hum Repr 2007
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Embolizzazione uterina e fertilita

Pregnancy outcomes following treatment for fibroids: uterine

fibroid embolization versus laparoscopic myomectomy
Jay Goldberg® and Leonardo Pereira®

General Uterine artery Laparoscopic 95% Confidence
Complication population (%) embolization [ (%)] myomectomy [n (%)] Odds ratio interval

Spontaneous abortion 10-15 12/51 (24) 20/133 (15) 1.7 0.8-3.9
4-6 2/35 (6) 1/104 (1) 6.3 0.6=-71.8
5=10 5/32 (16) 3/104 (3) 6.2 1.4=-27.7
Cesarean deliver}r& 22 22/35 (63) 61/104 (59) 1.2 05-2.6
Small for gestational age® 10 1/22 (B) 8/95 (8) 0.5 01-4.4
|'I.|'|a]p:r«e:-‘:‘:entautilz:rnEL 5 4/35 (11) 3/104 (3) 4.3 1.0-205

first studv, the American College of Obstetricians and
Gynecologists recommended in Committee Opinion 293
Uterine Arteryv Embolization (February 2004) that “There
is insufficient evidence in the current literature to ensure
safety in women desiring to retain their fertility. Further-
more, pregnancy-related outcomes remain understudied.
T'herefore, the procedure should be considered investi-
gational or relatively contraindicated in women wishing
to retain fertili




Systematic review of reproductive outcomes after High Intensity Focused
ltrasound treatment of uterine fibroids

A comparative analysis of pregnancy outcomes of
patients with uterine fibroids after high intensity
focused ultrasound ablation and laparoscopic
myomectomy: a retrospective study

21 studi—lc
Tasso abort
Tasso gravic
Tasso “bimb
Riduzione de

Nessuna rotture cesareo Cina)

Attualmel ale e non
indicata in pz desiderose di prole
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Manuale v

Laparoto

Serie Oslo
0.0002 (1in 479

Eta 45-60

mia/isterectomia

)ENOSi se

Summary of studies estimating the risk of sarcoma

Study Study type N Specimen OR/RR

FD# (2014) Literature 38,754 Hysterectomy or Uterine sarcoma
review myomectomy 1/352
1980-2011 (95%CI, 224-552)
leiomyosarcoma
1/498
(95%C1, 262-943)
ESGE (2015) Meta-analysis ND Hysterectomy or  1/700 (0.14%)
myomectomy (1/204-1/7400)
My omectomy 1/1306 (0.DEX)
Hysterectomy 1/G650 (0.15%)
Pritts et al. Meta-analysis 30,193 Hysterectomy or  Leiomyosarcoma
(2015) 1984-2014 myomectomy 1/1960
(95%C1, 0.16-0.98)
Raine-Bennett Cohort study 34728 Hysterectomy Uterine sarmma
et al. (2016) 2006-2013 1/278
(95%C1, 297-423
leiomyosarcoma
1/429
(95%C1, 1.83-2.84)




Review

Impact of morcellation on survival outcomes of patients with unexpected
uterine leiomyosarcoma: A systematic review and meta-analysis

Giorgio Bogani ¢, William A. Cliby ®, Giovanni D. Aletti &*

Intra-abdominal recurrence rate

Morcellation
Study or Subgroup  Events Total Events

No morcellation

Total Weight

0dds Ratio
M-H, Fixed, 95% CI Year

0dds Ratio
M-H, Fixed, 95% CI

Morice 2003 1 15 5
Park 2011 11 25 4
George 2014 12 19 b

36
31
39

44.3%
32.3%
23.4%

Total (95% C) 59
Total events 24 15
Heterogeneity: Chi’ = 5.58, df = 2 (P = 0.06). I = 64%
Test for overall effect Z = 3.64 (P = 0.0003)

106 100.0%

Extra-abdominal recurrence rate

Morcellation  No morcellation
Study or Subgroup  Events Total Events Total

0.44(0.05, 4.15) 2003
5.30(1.43,19.73] 2011
9.43 (263, 33.74) 2014

4.11(1.92,8.81)

0dds Ratio

Weight M-H, Random, 95% CI Year

_—
R —
—_—

-

001 01 10 100
Favours morcellation Favours no morcellation

Odds Ratio
M-H, Random, 95% CI

Park 2011 2 25 3 31
George 2014 2 19 16 39

45.0%
55.0%

Total (95% CI) 44 70
Total events 4 19

100.0%

Heterogeneity: Tau® = 0.45; Ch* = 1.58, df = 1 (P = 0.21); I' = 37%

Test for overall effect: Z = 1.37 (P = 0.17)

Overall recurrence rate

Morcellation  No morcellation
Study or Subgroup  Events Total Events  Total

0.81(0.12,5.28] 2011
0.17(0.03,0.84) 2014

0.34(0.07, 1.59)

0dds Ratio

Weight M-H, Random, 95% C| Year

—_—

001 01 1 10 100
Favours morcellation Favours no morcellation

0Odds Ratio
M-H, Random, 95% CI

Random sequence generation (selection bias) _
Allocation concealment (selection bias) _
Blinding of participants and personnel (performance bias) _

Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) —
T
e ——

Selective reporting (reporting bias)

Other bias

0%

25% S0%

75%

100%

| [ Low risk of bias

[ unclear risk of bias

[l High risk of bias

Overall survival

Morcellation

Total

No morcellation

Events

0dds Ratio
95% Cl_ Year

Study or Subgroup  Events

Total Weight M-H, Randi

Park 2011 13 25 7 31
George 2014 14 19 20 39

52.0%
48.0%

Total (95% CI) 44 70
Total events 27 27
Heterogeneity: Tau® = 0.00: Chi* = 0.16, df = 1 (P = 0.69) I = 0%
Test for overall effect: Z = 2.72 (P = 0.007)

100.0%

3.71(1.18,11.74] 2011
2.66(0.80, 8.82] 2014

3.16 (138, 7.26)

+
-—.—

->

001 01 10 100
Favours morcellation Favours ne morcellation

X 4 rischio di recidiva addac

Perri 2009 10
Park 2011 11
George 2014 8

Total (95% CI)
Total events 29

16
25
19

60

8
5
13

26

21
31
39

91

27.9%
32.6%
39.5%

100.0%

Heterogeneity: Tau’ = 0,00: Chi’ = 1.49,df = 2 (P = 0.47). = 0%
Test for overall effect: Z = 2.45 (P = 0.01)

uguale a distanza

2.71(0.71, 10.36] 2009
4.09 (1.18, 14.13] 2011
1.45 (0.47, 4.49) 2014

242119, 4.92]

Peggioramento sopravvivenza. Elevato rischio bias

001 0.1

10 100

Favours morcellation Favours no morcellation




Morcellation worsens survival outcomes in patients with undiagnosed @mgm
uterine leiomyosarcomas: A retrospective MITO group study

Francesco Raspagliesi, M.D.?, Giuseppa Maltese, M.D. 2 Giorgio Bogani, M.D., Ph.D.? Giovanni Fuci, M.D.",
Stefano Lepori, M.D. ?, Pierandrea De laco, M.D. €, Myriam Perrone, M.D. ¢, Giovanni Scambia, M.D. ¢,

Gennaro Cormio, M.D. ®', Stefano Bogliolo, M.D., Alice Bergamini, M.D.", Giuseppe Bifulco, M.D.",
Paolo Giovanni Casali, M.D.®, Domenica Lorusso, M.D., Ph.D.**
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Power morcellation responsak ento prognosi ?
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Imaging in gynecological disease (15): clinical and ultrasound
characteristics of uterine sarcoma

35% dei sarcomi apparivano come lesioni benighe/miomi




LPS vs LPT

Patient having indication for fibroid morcellation

TVU: necrosis andhigh vascularity
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Fig. 7. Decision algorithm proposed by the ESGE [11].

Not validated
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