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• Myomas and fertility.

• Does myomectomy improve fertility outcomes

• Does myomectomy improve IVF outcomes

• Surgical technique?

• Strategies to improve our surgery

• And after surgery? Pregnancy after myomectomy

Surgical approach to Uterine Myomas in 
women with reproductive expectancies



SUBMUCOSAL INTRAMURAL

SUBSEROSAL

• Subserosal fibroids do not appear to have an 
impact on fertility

• All systematic reviews and meta-analyses 
agreed on this point. 

• Removal of subserosal fibroids is not 
recommended. (III-D) 

Impact on fertility



Impact on fertility

SUBMUCOSAL

✓ Uterine cavity distortion

✓ Abnormally increased uterine contractility

✓ Abnormal vascularization

✓ Disturbances in endometrial cytokine expression

✓Chronic endometrial inflammation

✓Difficult implantation

From Munro et al, Fert Ster, 2019
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Impact on fertility

2009



PREGNANCY RATE 

• Submucosal→ big impact

• Intramural→ low impact

• Subserosal→ no impact 

Impact on fertility



Impact on fertility

SUBMUCOSAL INTRAMURAL SUBSEROSAL

Definite impact on fertility No impact on fertility
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First meta-analysis

Impact 
on fertility

2009



“Confounders factors”

Impact on fertility of 
intramural myomas

Definition of 
intramural myomas

From Munro et al, Fert Ster, 2019

Tumor volume

Number of myomas

Genetic heterogenity

Thickness of 
intervening 

myometrium

Low grade evidence, few studies



Impact on fertility

From Munro et al, Fert Ster, 2019

SUBMUCOSAL INTRAMURAL

Endometrial Hox-A10 
messenger RNA 

expression

Involved in 
decidualization and 

implantation



Conclusions—
• Leiomyoma derived TGF-β was necessary and sufficient to alter endometrial BMP-2 responsiveness.
• Blockade of TGF-β prevents repression of BMP-2 receptors and restores BMP-2 stimulated expression of HOXA10 and LIF.
• Blockade of TGF signaling is a potential strategy to improve infertility and pregnancy loss associated with uterine leiomyoma.

>TGF-Beta

Bone morphogenic protein 
type 1 and 2 receptors 
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Impact on fertility



INTRAMURAL

RETROSPECTIVE STUDY
151 patients with FIGO 3 myomas vs 

453 matched controls

Type 3 fibroids exert a negative impact on the rates of implantation, clinical pregnancy, and livebirth in patients 
undergoing IVF-ICSI, but do not significantly increase the clinical miscarriage rate, in particular for diameter > 2 cm

Impact on fertility



Impact on fertility

SUBMUCOSAL INTRAMURAL SUBSEROSAL

Definite impact on fertility No impact on fertilityControversial impact on fertility

TREATMENT ???
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Surgical approach to Uterine Myomas in 
women with reproductive expectancies

• Myomas and fertility. 

• Does myomectomy improve fertility outcomes?

• Surgical technique?

• Strategies to improve surgical outcomes

• And after surgery? Pregnancy after myomectomy



2009

• In patients with 
intramural fibroids, 
myomectomy seems no 
have influence in 
reproductive outcomes

Does myomectomy improve fertility outcomes?

Fertility outcomes are 
decreased in women with 
submucosal fibroids, and 
removal seems to confer 

benefit



Recommendations
• In women with otherwise unexplained infertility, submucosal fibroids 

should be removed in order to improve conception and pregnancy 
rates. (II-2) 

• Removal of subserosal fibroids is not recommended. (III-D) 

• There is fair evidence to recommend against myomectomy in women 
with intramural fibroids (hysteroscopically confirmed intact 
endometrium) and otherwise unexplained infertility, regardless of the 
size of the fibroids. (II-2D) If the patient has no other options, the 
benefits of myomectomy should be weighed against the risks, and 
management of intramural fibroids should be individualized. (III-C)
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Therapy

TREATMENT

Surgery Medical Others



Treatment
SUBMUCOSAL

From Boostels et al, Cochrane, 2018

p 0.06
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Laparoscopic vs open myomectomy

2012

Clinical pregnancy rate

Miscarriage rate 

Cesarean section



MYOMECTOMIY: 
LAPAROSCOPY vs. OPEN

2014

Laparoscopy  vs. open: 
- < pain at 6-48h after surgery
- < postoperative complications
- < hospitalization times

Similar recurrence rates(OR 1.12, 95% CI 0.63 to 1.99).

9 trials

808 women



RBO, 2015

Myomectomy: 
LAPAROSCOPY vs. MINI-LAP vs. LAP

Surgical time Mini-lap > lap > lps

HB level Mini-lap = lps > lap

Ileus postop Lps > mini-lap > lap

Hospitaliz. mini-lap =lps > lap



Summary Statement
• In the infertile population, cumulative pregnancy rates by the laparoscopic 

and minilaparotomy approaches are similar, but the laparoscopic approach 
is associated with a quicker recovery, less postoperative pain, and less 
febrile morbidity. (II-2)

Recommendation
• Widespread use of the laparoscopic approach to myomectomy may be 

limited by the technical difficulty of this procedure. Patient selection 
should be individualized based on the number, size, and location of uterine 
fibroids and the skill of the surgeon. (III-A)
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➢ Volume

➢Number

➢ Location

➢Surgical experience

Surgical risks

Operating time

PATIENT SELECTION
LIMITS
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Surgical approach to Uterine Myomas in 
women with reproductive expectancies

• Myomas and fertility. 

• Does myomectomy improve fertility outcomes

• Surgical technique?

• Strategies to improve surgical outcomes

• And after surgery? Pregnancy after myomectomy
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MEDICAL THERAPY
• stop bleeding
• correct anemia
• improve the quality of life
• decrease the volume of the leiomyomas. 

• The surgical approach can be changed if the uterine 
volume decreases significantly. 

• Two medical therapies have proven to be effective in 
this indication:

• GnRHa and SPRM (ulipristal acetate).

Before Surgery
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PERIOPERATIVE BLOOD-SAVING TECHNIQUES

• pericervical “tourniquet” technique

• preoperative embolization

• preventive uterine arteries occlusion

• use uterotonic or vasoconstrictive agents: 
ocytocine, misoprostol, or sulprostone

• intrauterine injection of vasopressin or 
epinephrine + bupivacaïne

During Surgery



Alternatives and Other Approaches 
to Morcellation

• For women undergoing myomectomy, the 
American College of Obstetricians and 
Gynecologists recommends a minimally invasive 
approach whenever feasible.

• Alternative to power morcellation

• morcellation through suprapubic or umbilical 
incisions with containment bags

• hand-assisted morcellation through a mini-
laparotomy

• vaginal morcellation

Not only malignancies….

Video of the month 
(June 2019)

During Surgery



ALMA MATER STUDIORUM – UNIVERSITÀ DI BOLOGNA - ITALY

Surgical approach to Uterine Myomas in 
women with reproductive expectancies

• Myomas and fertility. 

• Does myomectomy improve fertility outcomes

• Surgical technique?

• Strategies to improve surgical outcomes

• And after surgery? Pregnancy after myomectomy



And after surgery?

Actually there is no consensus about…

Time to wait for pregnancy

Mode of delivery

Risk of uterine rupture

About 4-6 months for IM myomas

Not always cesarean section!!!

< 1% often III trimester but before labor 



Treatment

LPS myomectomy performed by an expert 
surgeon can restore reproductive capacity, 

allowing patients to have a successful pregnancy 



• 152 cases (in 5 years) of uterine rupture with an incidence rate of 0.015%.
• week of occurrence of uterine ruptures

unscarred 39.0 weeks, cesarean section 37.0 weeks, myomectomy 32 weeks,  adenomyomectomy 30–32 weeks.
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There must always be an indication for 
surgery

The first great error in surgery is to operate unnecessarily

The second, to undertake an operation for which the surgeon
is not sufficiently skilled technically

• Max Thorek, 1880-1960
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• Endometrial receptivity and embryo imlantation

• Fibroids and fertility

• Which fibroids may affect fertility?

• Wich fibroids have to be removed? 

• How fibroids have to be removed?Wich surgical technique?

• Different surgical strategies

• And after surgery? Pregnancy after myomectomy

• Variables



Impact on fertility

SUBMUCOSAL

✓ Uterine cavity distortion

✓ Abnormally increased uterine contractility

✓ Abnormal vascularization

✓ Disturbances in endometrial cytokine expression

✓Chronic endometrial inflammation

✓Difficult implantation

From Munro et al, Fert Ster, 2019



Impact on fertility

From Munro et al, Fert Ster, 2019

SUBMUCOSAL

Endometrial Hox-A10 
messenger RNA 

expression

Involved in 
decidualization and 

implantation
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In case of symptomatic uterine leiomyomas, medical, surgical, or radiological therapies 
may
be chosen depending on a range of criteria:
- the age,
- the desire to become pregnant,
- the desire to preserve the uterus,
- the number, the size and the location of the leiomyomas,
- the main symptom,
- the comorbidities,
- the anticipated surgical difficulties (multiple prior surgeries, multiple myomectomies),
- the level of experience of the therapist.



Miomectomia e PMA 

Miomectomia LPS

Miomi NON rimossi

Miomectomia laparoscopica in pazienti con miomi IM e SS maggiori 
di 5 cm ha effetti positivi sul cumulative pregnancy rate e sul delivery 

rate 



Laparoscopic myomectomy: surgical outcomes

2009



Nelle donne che vogliono preservare la loro capacità riproduttiva la 
miomectomia deve: 

1) rimuovere tutti i fibromi sintomatici 

2) ricreare una normale anatomia e funzionalità uterina

Se questi scopi sono raggiungibili dalla LPS e dalla 
LPT,l’approccio laparoscopico è preferibile

Luciano, 2009

Miomectomia 
Laparoscopica

- Rapido ricovero - Simili complicanze perioperatorie

- Meno aderenze post operatorie - Simili reproductive outcomes

- Minor perdite ematica - Simili rischi di rottura d’ utero

- Minor dolore post operatorio

La miomectomia può determinare importanti complicanze: 
-infezioni
- danni a organi interni (intestino, vescica, ureteri)
-sanguinamento e/o emotrasfusione
-aderenze post operatorie
-rischio di rottura d’utero durante la gravidanza e al parto
-aumentato rischio di taglio cesareo



Tra le più vaste casistiche di casi di miomectomia laparoscopica e la più
ampia sulle complicanze

N° 2050 interventi di miomectomia laparoscopica (singola o multipla)

Rischio di complicanze stimato in relazione a:
• Posizione del mioma: intramurale profondo (p< 0.5) o infra-legamentario (p< 

0.1)
• N°miomi >3 (p<0.001)
• Dimensioni→ per complicanze maggiori dimensioni > 7 cm (p < 0.001)

SE EFFETTUATA DA UN CHIRURGO ESPERTO, la miomectomia LPS può esere
considerata una tecnica sicura con un tasso di fallimento estremamente basso e
con buoni risultati in termini di outcome riproduttivo

Sizzi et al.2007

Miomectomia Laparoscopica: 
Outcomes  Chirurgici

Studio italiano sulle complicanze della 
miomectomia laparoscopica



Quale tecnica chirurgica per migliorare gli outcome riproduttivi?

Clinical pregnancy rate non è influenzata dalla tecnica chirurgicaMiscarriage rate non è influenzata dalla tecnica chirurgicaCaesarean section rate non è influenzata dalla tecnica chirurgica

2012
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Impact on fertility



Management dei miomi uterini
Prof. Valentino Remorgida – Università degli Studi di Genova

• Non ci sono evidenze sufficienti per concludere che la presenza di miomi riduca
la probabilità di gravidanza con o senza trattamenti per la fertilità (grado C)

• Non ci sono evidenze sufficienti per determinare chiaramente quali tipi di
mioma abbiano maggiore impatto sulla fertilità e sul rischio di aborto
spontaneo

• Non ci sono evidenze sufficienti che la rimozione dei miomi sottosierosi migliori
la fertilità (grado C)

• Ci sono evidenze che la miomectomia non migliori in maniera statisticamente
significativa il tasso di successo di ART. (grado B)

• Non ci sono evidenze sufficienti che la miomectomia laparoscopica o
laporotomica riduca il tasso di aborto spontaneo.

• Ci sono evidenze sufficienti per affermare che la miomectomia isteroscopica
migliori il il clinical pregnancy rates (grado B)

• Viceversa, non ci sono evidenze per affermare che tale procedura riduca il
rischio di aborto spontaneo. (grado C)



RACCOMANDAZIONI:

• In donne asintomatiche con miomi CHE ALTERANO
LA CONFORMAZIONE DELLA CAVITÀ UTERINA la
miomectomia (laparoscopica, laparotomica o
isteroscopica) può essere presa in considerazione
per migliorare il tasso di successo riproduttivo.

• La miomectomia solitamente non è consigliata per
aumentare il tasso di successo riproduttivo in
donne infertili asintomatiche con miomi che non
distorcono la cavità uterina.

Management dei miomi uterini
Prof. Valentino Remorgida – Università degli Studi di Genova





Survey a medici che si occupano soprattutto di Ostetricia, 
2014

Management dei miomi uterini
Prof. Valentino Remorgida – Università degli Studi di Genova



Alternatives and Other Approaches to Morcellation

• For women undergoing hysterectomy for benign disease, the 
American College of Obstetricians and Gynecologists 
recommends a minimally invasive approach whenever 
feasible.

• Alternative to power morcellation

• morcellation through suprapubic or umbilical incisions with 
containment bags

• hand-assisted morcellation through a mini-laparotomy

• vaginal morcellation



ALMA MATER STUDIORUM – UNIVERSITÀ DI BOLOGNA - ITALY

MEDICAL THERAPY
• Purpose >

stop bleeding
correct anemia
improve the quality of life
decrease the volume of the leiomyomas. 

• The surgical approach can be changed if the uterine 
volume decreases significantly, making a laparoscopy 
route possible when a laparotomy was scheduled 
initially. 

• Two medical therapies have proven to be effective in 
this indication:

• GnRHa and SPRM (ulipristal acetate).
• Valaprisan, a novel promising powerful SPRM, is 

currently under investigation in phase III studies.

Before Surgery


