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Introduction

Two thirds of the implantation failures are due to endometrial receptivity defects

Implantation failures ( impaired placentation) could have consequences apart from
infertility:

miscarriages

intrauterine growth restriction
preeclampsia

premature birth

fetal loss




Endometrial receptivity

gcuracy and reproducibility of
ometrial receptivity array is
rto hlstology as a diagnostic
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3.- Ultrasonographic assessment
Endometrial size, pattern, volume
Pulsatility index in uterine arteries
3D three- dlmensmnal power Doppler
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Ultrasound assessment of the peri-implantation uterus: e
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Ultrasonographic assessment

Ultrasound Obstet Gynecol 20105 35: 103-112
Published online 15 December 2009 in Wiley InterScience (www.interscience. wiley.com). DOE 10.1002/uog. 7487

Terms, definitions and measurements to describe the
sonographic features of the endometrium and intrauterine ULTEASOUND

v}

lesions: a consensus opinion from the International
Endometrial Tumor Analysis (IETA) group
E. P. G. LEONE*, D. TIMMERMANTY, T. BOURNE{, L. VALENTINS, E. EPSTEINT,

S. R. GOLDSTEIN**, H. MARRET+, A. K. PARSONSt¢, B. GULL§S§, O. ISTRE],
W. SEPULVEDA***, E. FERRAZZIt+t and T. VAN DEN BOSCH¢

the angle between the endometrium and the
ultrasound beam (the angle of insonation)
should be 90° to optimize image quality.

the endometrium should be measured
where it appears to be at its thickest




Assessment of uterine contraction
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1.- ULTRASONOGRAPHY _;;_-_ eI TR 0T~ 0 e
sagital view
subjetive assessment
M-mode
videotape stored

2.- INTRAUTERINE CATHETER

Ultrasound Obstet Gymecol 2011; 38: 217-114
Published online in Wiley Cnline Library {wileyonlinclibrary.com). DOE 10.1002s0g.8950

A new method for analysis of non-pregnant uteri
peristalsis using transvaginal ultrasound

D. MEIRZON®, A. ]. JAFFAT £, Z. GORDONT and D. ELAD*

* Department of Rionedic eering, Tel-Aviv University, Tel Aviv, Israel; asosend Uit i Oils) re rics and Gymecol \';.; Lis
Matermity Hospital, Tel-Aviv Sosrasky Medical Center, Tel !rl Israel; 1.'.: ulty of Medicine, Tel Avie University, Tel Aviv, Israel
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Natural cycle.

Ultrasonographic assessment

1.- Menstrual period ( days 1-5)

Synechia
Stenosis




2.- Follicular phase ( days 7-12) Periovulatory

Ultrasonographic assessment

Increase in thickness 1Imm per day
( 2mm in late proliferative phase)

Decreases 0,5 mm on the day of LH surge

Increases 2 mm during luteal phase

Triple line apperareance

Mucus in endocervix

Cine 149

Humiz

Cine 10

RNC HIT




Ultrasonographic assessment
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2.- Follicular phase ( days 7-12) Periovulatory

Paid attention to:
Polyps
Synechia

Hysterosonography for evaluation of uterine cavity if required
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Ultrasonographic assessment

3.- Luteal phase-Implantation window

Dilatation of the vessels within the subepithelial capillary plexus
Oedema in the stroma

Hyperechogenic pattern beginning from depth layer to inner
Vascularization can be assessed
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Ultrasonographic assessment

VASCULAR CHANGES IN THE ENDOMETRIUM

Editorial

DOL 1010  humrep/dehilS6
The role of three-dimensional ultrasound

in assisted reproduction treatment

Human Keproduction YoLi%, No.2 pp. X0-338, 2004

N. RAINE-FENNING

Quantifying the changes in endometrial vascularity
throughout the normal menstrual cycle with three-
dimensional power Doppler angiography

N.J.Raine-Fenning', B.K.Campbell, N.R.Kendall, J.5.Clewes and LR.Johnson

ot g e et 5 A vt e i 01 e o | ENAOMetrial vascularity, as assessed by 3D-PDA,
varies significantly during the menstrual cycle
and is characterized by a pre-ovulatory peak and post-

"] ovulatory nadir during the peri-implantation window.
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Ultrasonographic assessment

VASCULAR REMODELLING
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Post-ovulatory phase

Dilatation of the vessels within the subepithelial capillary plexus
Oedema in the stroma at the time of the expected implantation
It is possible therefore that the power Doppler

signal falls at this time as a result of an increase in the distance

between individual vessels and a resultant decrease in
microvessel spatial density

Late luteal phase
increase in the power Doppler signal due to an
increase in endometrial vascular density associated with

the progressive coiling of the spiral arteries or endometrial
compaction characteristic of the late luteal phase
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Stimulated cycle.

Human Reproduction VoL21, ol pp. 163170, 2006 ok 1001093 humsep/ides 271
Advanse Acsess publication Asgust 25, 2005,

The role of endometrial and subendometrial blood flows
measured by three-dimensional power Doppler ultrasound in
the prediction of pregnancy during IVF treatment

Ernest Hung Yu Ng', Carina Chi Wai Chan, Oi Shan Tang, William Shu Biu Yeung

and Pak Chung Ho

Department of Obssetrics and Cynascology, The University of Hong Kang, Hang Kong Special Administrative Region, People’s
Republic of China

T whom cosrespondence should be addressed at: Department of Clbstetrics and Gynaecology, The University of Hong Kong, 6/F,
Professorial Block, Queen Mary Hospital, Pukfulam Road. Hong Keng. E-nsail: nghyei@hkuce hku bk

3D power Doppler ultrasound examination performed on the day of oocyte retrieval
a) endometrial thickness, endometrial pattern, endometrial volume
b) pulsatility index (Pl) and resistance index (RI) of uterine vessels
c)vascularization index (VI), flow index (Fl) and vascularization flow index (VFI)
endometrial and subendometrial regions

shre

SCIENCE MOVING
PEOPLE

MOVING SCIENCE



Ultrasonographic assessment

Natural cycle.

3.- Luteal phase-Implantation window \@/

Paid attention to: () (™
Uterine Leiomyoma
Adenomyosis
Congenital anomalies

Consider evaluation of junctional zone




The role of “junction zone”

Editorial

The endometrial-myometrial junction:
a fresh look at a busy crossing

J. NAFTALIN and D. JURKOVIC*

Gynaecology Diagnostic and Qutpatient Treatment Unit, Elizabeth
Garret Anderson Wing, University College Hospital, 235 Euston

Ultrasound Obstet Gynecol 2009; 34: 1-11

Published online in Wiley InterScience (www.interscience.wiley.com). DOIL: 10.1002/uog.6432
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Human Reproduction, Vol.27, No.12 pp. 3365-3379, 2012
Advanced Access publication on October 23, 2012 doit10.1093/numrep/desi3a

human
reproduction
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Best practices of ASRM and ESHRE: a
journey through reproductive
medicine™

L. Gianaroli'*, C. Racowsky?, ]. Geraedts?, M. Cedars?,

A. Makrigiannakis®, and R. Lobo®

Reproductive Medicne Unit 515.Me R, Bologna. Iy "Brigham and Women's Hospiral. Bosten. LSA *Mazstricht Universty, Maastricnt
Netheriands “Unversity of Calfioria San Frandsco, San Franclsce, CA, USA *University of Crete, Crece. Greace *Colmbla University.
New York, NY, Usa
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ThelmyometrialjURctionalZone is structurally and functionally differ-

ent from the outer endometrium and plays an important role in repro-
duction, especially in gamete transportation and implantation. During
placentation, trophoblast invasion is preceded by decidual remodeling
of endometrium and the junctional zone is essential for implantation.
For this reason,

themyometrial juRctional Zone, considering that subtle lesions, such as

adenomyosis, may be detected by magnetic resonance imaging. A

novel approach for the investigation of the junctional zone could be
performed with an ultrasound guided myometrial biopsy during diag-
nostic hysteroscopy using the spirotome, a device specifically designed
for endometrial sampling.
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The role of “junction zone” R RS

Physiological pathways and molecular

RMN Low-intensity signal T2 el R
Transitional zone, placed between the endometrium and the outer myometrium
Composed by short muscle bundles arranged in a circular pattern

that are regulated throughout the menstrual cycle
The circular arrangement of the muscle fibers may underlie the ability of the
contractile activity to travel from fundus to cervix or in the opposite direction, depending on the local
hormonal milieu and other factors.

RIC'SSHIGIN MIT1.27 VI Madrid
12645734 0.2136emT24Hz 'Tls 0.1 22012013 06:15:36 PM

= Default
Th20/Calid max
B107°/¥30"

&
I’junct/'on zone” i

1 D281mm
2 D272mm
/3 D3.11mm

Congelar

R) yshre

MOVING SCIENCE




THE JOURNAL OF
Obstetrics and Gynaecology Research

doi:10.1111/}.1447-0756.2010.01189.x J. Obstet. Gynaecol. Res. Vol. 36, No. 3: 611-618, June 2010

Uterine junctional zone at magnetic resonance imaging;:

A predictor of in vitro fertilization implantation failure

Antoine Maubon, Alexandre Faury, Michel Kapella, Magalie Pouquet and Pascal Piver
Limoges University Hospital, Radiology and Medical Imaging department — MAP center, Limoges, Cedex, France

Table 2 Rates of pregnancy or failure in function of a threshold value of 7 mm for
average junctional zone (A]Z)
AJZ <7 mm (n=113)

BAJZ > 7mam (11 = 39)

Pregnancy 62.8% (71) 2556% (10}
No pregnancy 37.2% (42) 74.4% (29)
p <0.01

Table 4 Rates of pregnancy or failure in function of different combinations of
average junctional zone (AJZ) and maximal junctional zone (M]Z) threshold

values
All other combinations AJZ>7 and M]Z > 10
(n=128) (n=24)
Pregnancy 63.5% (B1) 4.2% (1)
36.5% (47) 05.8% (23)

No pregnancy
<(.01
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Stimulated cycle.

Fresh embryo transfer versus frozen

embryo transfer in in vitro 1.- IVF outcomes may be improved by performing frozen ET

fertilization cycles: a systematic compared with fresh embryo transfer.

review and meta-analysis

Matheus Rodue M.0, < Karinna Lattes M0, Sanara Serr, MLSe 2 uan Sl 6.3y =19 2.- This could be explained by a better embryo-endometrium
Roque et al . Fertil Steril. 2013 99(1):156-62. synchrony achieved with endometrium preparation cycles

Hunian Rapeaguesion, Va2, NaJ pp. 18131815, 2011
Adactat Actan pStaten n iy 120 | e 05 rumens 128

human
Impﬂmwml ORIGINAL ARTICLE lnfertility

Endometrial receptivity is affected

. receptivity ic af " :
orogesterone levers at the emd Elevated progesterone levels on the day of HCG administration can
of the follicular phase: a functional induce significant alterations in the gene expression profile of the

genomics analysis

jor, . Alami', . Horcaadad’, endometrium

I'-"-' ORIGINAL ARTICLE Reproductive endocrinalogy

Circulating progesterone levels and

ongoing pregnancy rates in controlled Serum progesterone levels of >1.5 ng/ml were associated with

ovarian stimulation cycles for in vitro

fertilization: analysis of over 4000 cycles lower ongoing pregnancy rates following IVF/ICSI cycles

E. Bosc! E.Labarta', ). Crespo’, C. Simdn ', J. Remohi', |, lenkins:
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Stimulated cycle.

Human Kepraducton Updace, Vol 9, Soub pp. S18-232 Jnad DOl 14k 1098 humupdideaied

The endometrium in stimulated cycles for IVF

Claire Bourgain'” and Paul Devroey®

'Department of Parhology and *tenre for Reproductive Medicine. University Hospital, Duich-speaking Brussels Free University
(Vrije Universiteil Brussel), Laarbeeklaan 101, 1090 Brussels, Belgium |—|

-

1.- ovarian stimulation for IVF profoundly alters the luteal phase endometrial development

2.-only extremely deviant endometrial morphology seems to affect
receptivity for implantation.
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Human Reproduction, Vol. 15, (Suppl. 1), pp. 81-89, 2000
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Uterine contractility during the menstrual cycle -

Carlo Bulletti*, Dominique de Ziegler?3, Valeria Polli!,

ey
Lidia Diotallevi!, Elena Del Ferro! and Carlo Flamigni!
C.Bulletti ef al.
Table I. Uterine contractility (UC) frequency
Menstrual cycle stages freq uency
Mens EF LF PO EL LL direction of propagation
Cycle days -14, 12 -11, -7 -6, -2 -1, +1 +2, +6 +7, +14
{day O = ovulation)
Frequency:
US (UC/min) 1205 1=x03 2706 3506 1906 08=x03
{(n = 30)
TUP (UC/min) 1.1x03 10x03 2910 39x05 22x03 0903
(n=5) -
P NS .

UC-frequency at the six menst 2,5 -

Data-obtained with the two m¢g 2
studied were during menses (N 1.5
(PO), early luteal (EL), and la 1 . -

cinnifisant
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Menstrual phase Follicular phase

frequency
direction of propagation

Fundus to cervix Cervix-to-fundus

‘698@:9



direction of propagation

During the 2nd phase of the cycle, the frequency and amplitude decrease perhaps to facilitate implantation
After ovulation, uterine contractility is characterized by a relative quiescence, with small, slow and superimposed
uterine contractions, presumably as a response to the production of progesterone by the corpus luteum, and

facilitate the fundal implantation of the blastocyst.

COmMP




Stimulated cycle.

Human Reproduction, Vol. 15, (Suppl. 1), pp. 90-100, 2000

Hormonal influence on the uterine contractility
during ovarian stimulation

Renato Fanchin!, Jean-Marc Ayoubi, Francois Olivennes,
Claudia Righini, Dominique de Ziegler and René Frydman

N= 59 IVF patients

uteri morphologically normal( hysteroscopy
and ultrasound scans)

at least three good quality embryos

increased uterine contraction
frequency during the early
luteal phase in ovarian
stimulation cycles (Fanchin et
al., 2000).




Stimulated cycle.

Human Reproduction, Vol 15, (Suppl. 1), pp. 90-100, 2000

Hormonal influence on the uterine contractility
during ovarian stimulation

Renato Fanchin!, Jean-Marc Ayoubi, Frangois Olivennes,
Claudia Righini, Dominique de Ziegler and René Frydman
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UC/min

6

HCG

SCIENCE MOVING
PEOPLE
MOVING SCIENCE




PHARMACOLOGICAL TREATMENT TO REDUCE UTERINE ACTIVITY AND...IMPROVE
IMPLANTATION??

==y == = — F;_
- j‘f?‘ - ey _-y?' = ﬂ‘_iﬁr o
. - . e . '\-—‘_ - -5 = -.._’\ = e - ;ﬂ\_,_‘_ : '\'i'.‘
Uterine Peristalsis in Women With Repeated IVF == == =
Failures: Possible Therapeutic Effect of Hyoscine
Bromide
Aki Kido, MD, PhD," Kaori Togashi, MD, PhD,' Hiroshi Hatayama, MD, PhD,’
Takahiro Nakayama, MD, PhD,? Akira Yamamoto, MD, PhD," Masako Kataoka, MD, PhD, MPhil,'
jl;:gism;:‘:fa;‘ii:a::g;amgrfanzuc\ear Madicina, Kyota University, Kyoto City, Kyoto, Japan
L o Ko, o o J Obstet Gynaecol Can 2009;31(8):732—-735
Atosiban improves implantation and pregnancy
rates in patients with repeated implantation failure
Vuong Thi Ngoc Lan **, Vu Nhat Khang ®, Giang Huynh Nhu ®,
Ho Manh Tuong © Reprodudtive BioMedicine Online (2012) 25, 254260

(-067 Oral Effects of barusiban and atosiban on frequency of uterine
contractions in the luteal phase after stimulation: a randomised placebo-
controlled trial

C. Blockeel', R. Fiersonz, B. Popovic-Tod{)mviC], H. Visnova?'., I.A. Garcia-
Velasc04, M. Mreizeks, B.N. Barriﬁ, P. Fierzynski-", W. l(uczynskij,

P. Devroey', V. Breinholtg, L. Erichseng, B.M. Kleinm, 1.C. Arce®
: Hum . Rep 2009 ESHRE Amsterdam




Uterine Peristalsis in Women With Repeated IVF
Failures: Possible Therapeutic Effect of Hyoscine

Bromide

Aki Kido, MD, PhD," Kaori Tegashi, MD, PhD," Hiroshi Hatayama, MD, PhD,>

Takahiro Nakayama, MD, PhD,? Akira Yamamoto, MD, PhD," Masako Kataoka, MD, PhD, MPhil,’
Togas Tulandi, MD, MHCM?

"Dapartment of Diagnostic Imaging and Nuclear Madicine, Kyoto Univarsity, Kyoto City, Kyoln, Japan

“Adachi Hospital, Kyolo, Kyoto, Japan

*Dapartment of Obstetrics and Gynecolagy, MeGill University, Monireal GG

J Obstet Gynaecol Can 2009;31(8):732—735

Study based on cine MRN

CONCLUSION

This preliminary report sugpests that women with repeated
IVF failures mighr have abnormal uterine peristalsis. It is
possible thar decreasing peristalsis by administratdon of
hyoscine increases the chance of embryo retention, implan-
tation, and successful pregnancy. Further study in a large
number of patients is needed.
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()-067 Oral Effects of barusiban and atosiban on frequency of uterine
contractions in the luteal phase after stimulation: a randomised placebo-
controlled trial

C. Blockeel', R. Fierscmz, B. Pﬂpovic-Todorm'iC], H. Visnovaa, I.A. Garcia-
Velasco4, M. Mraizeks, P.N. Barriﬁ, P. Pierzynski?, W, l{ucz}fnski-",
P. Devroey', V. Breinholtg, L. Erichseng, B.M. Kleinm, 1.C. Arce®
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ClinicalTrials.gov Search for
A service of the LS. National Instituies of Health
Find Studies About Clinical Studies Submit Studies Resources About This Site
Home > Fingd Studies > Study Record Detail
Effect of Oxytocin and Vasopressin Antagonists on Uterine Contractions (OVA..--.. ,

This study has been completed.

Sponsor:

ClinicalTrials.gov Identifier:

NCT00587327

First received: December 21, 2007

Last updated: May 18, 2011
Last verified” May 2011
History of Changes

Objective : to evaluate the effects of the selective oxytocin antagonist, barusiban and the mixed
oxytocin / vasopressin V1a antagonist, atosiban versus placebo on luteal phase uterine
contractions after controlled ovarian stimulation and luteal phase supplementation with

progesterone.

shre

SCIENCE MOVING

VVVVVVVVVVVV



0-067 Oral  Effects of barusiban and atosiban on frequency of uterine
contractions in the luteal phase after stimulation: a randomised placebo-
controlled trial

C. Blockeel', R. Piersonl, B. Popovic-Todorovic', H. Visn0‘=a3_ LA, Garefa-
Velasc04, M. Mrézeks‘ P.N. Barriﬁ, P. Pierzynski’, W. Kuczynskij,
P. Devroey', V. Breinholts, L. Erichseng, B.M. Kleinm, 1.C. Arce®

Day 2 after oocyte retrieval

barusiban (n=41) atosiban (n=42) placebo (n=41)
(IV bolus 9 mg, IV infusion 2.16 mg/h), (IV bolus 6.75 mg, IV infusion 18 mg/h) (IV bolus of saline, IV infusion of saline)

Transvaginal ultrasound recordings of a continuous cine-loop image of at least 5 minutes duration

shre

SCIENCE MOVING
PEOPLE

uuuuuuuuuuuuu



0-067 Oral  Effects of harusiban and atosiban on frequency of uterine
contractions in the luteal phase after stimulation: a randomised placebo-
controlled trial

C. Blockeel', R. Piersonl, B. Popo\'ic-TodUrm'ic', H. \’isnm‘aa. I.A. Gareia-
Velasco®, M. Mrézek®, P.N. Barri®, P. Pierzynski’, W. Kuezynski’,
P. Devroe_\", V. Breinholts, L. Erichseng, B.M. Klein'", 1.C. Arce®

1.- Significant decrease from Day 2 to Day 5 after oocyte retrieval was observed irrespective of
treatment group (p<0,001)

2.-After 30 minutes of dosing the frequence of uterine contractions was significantly reduced
in the barusiban and atosiban groups compared with placebo ( p<0,001 and p<0,024)

Conclusions: The data suggest that barusiban and atosiban could decrease uterine
contractility in the luteal phase of controlled ovarian stimulation cycles supplemented with
progesterone.

The largest effect is observed after reaching the highest exposure to drugs. Further
refinement is required for identifying the optimal doses to maximise the effect observed
and to maintain the reduction in uterine contractility beyond embryo transfer.

Dt




ClinicalTrials.gov o EEm

A service of the U_S. National Institutes of Health ~
Adve

Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Search Results > Study Record Detail

Trial record 1 of 1 for:  barusiban implantation failure
Previous Study | Return to List | Next Study

Women aged 18-37 years, who have undergone 2-4 previous (IVF) or (ICSI) cycles that all resulted in a negative
BhCG test, despite transfer of at least one embryo/blastocyst of good quality

Women who have in the current controlled ovarian stimulation cycle for IVF/ICSI followed the long Gonadotrophin
Releasing Hormone (GnRH) agonist or GNRH antagonist protocol, received hCG for triggering of final follicular
maturation and have undergone oocyte retrieval for IVF/ICSI with the purpose of fresh transfer

Retrieval of at least 6 oocytes in the current controlled ovarian stimulation cycle

Subjects should have at least one embryo of good quality available for transfer on day 3, or at least one good
quality blastocyst available for transfer on day 5

Exclusion Criteria:
A total of 6 or more controlled ovarian stimulation cycles for IVF/ICSI, abnormal karyotype, uterine pathology or
hydrosalpinx. Diagnosed with acquired or congenital thrombophilia disease
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Stimulated cycle.

Ho Manh Tuong ©

Atosiban improves implantation and pregnancy
rates in patients with repeated implantation failure

Vuong Thi Ngoc Lan ®*, Vu Nhat Khang ®, Giang Huynh Nhu ®,

Reprodudtive BioMedicine Online (2012) 25, 254260

Frequency of uterine contractions

> 16 contractions per 4 min 10/71 (14.1%)
Cycles with 2 16 uterine contractions per 4 min
Before atosiban 18.8 + 1.6 (16—-20)

Cycles with <16 uterine contractions per 4 min

<16 contractions per 4 min 61/71 (85.9%)

After atosiban 5.1 + 2.6 (2-9)

After atosiban 2.2 + 1.7 (0-6




Ectopic pregnancy after assisted reproductive
technology. A role for uterine contractility ?
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To conclude...

Ultrasonography is a reliable tool in the assessment of endometrial receptivity in the setting
of reproductive medicine

These concepts raise the possibility that early ultrasound markers predictive of implantation
success or failure could be identified. Some of these are validated ( endometrial size or
volume, endometrial pattern and pulsatility index in uterine arteries)

Endometrial vascularity can be assessed also using 3D power Doppler
Endometrial and subendometrial vessels exhibits cyclic changes, increasing from the mid-
follicular phase and peaks 3 days prior to ovulation before decreasing again over the next 5

days and then increasing until the next cycle

3D Power Dopler index (VI, Fl, VFI) offers conflicting results among investigators between
conception and non-conception cycles

‘698@:9



To conclude...(2)

It's possible to assess normal peristaltic activity studying uterus in 2D US sagital view

Uterus activity exhibits a cyclic pattern being the highest activity at the end of the follicular phase,
closely related to estradiol levels.

In the luteal phase, the uterus remains relatively quiescent, probably enabling embryo implantation

Uterine contractility during the early luteal phase in controlled ovarian stimulation cycles is elevated
compared to normal menstrual cycles

Supraphysiological levels of estradiol (i.e. in cases of IVF) are probably responsible of the higher
frecuency of contractions in the follicular phase

In some cases , an excessive peristaltic activity is involved in implantation failure
Tocolytic agents, by reducing uterine activity, may improve the implantation rate in these cases

More investigation is needed to stablish the real role of uterine activity in the success or failure of
implantacion and the use of tocolytics agents during the transfer




Thank you for your attention

Dr. José Manuel Puente
VI Madrid

' v ') JoseManuel.Puente@ivi.es
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