lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

FREPTES JEIPPILIN ooy
“ '

” s
it
L
C,
"“"M‘

af

i i}

L 4

L

il
d 19

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




SNV

i il it el At
@ ASUNET
FREPTES JEIPPILIN ooy

Sl (el lin) b
ok 551y (oo ST Gusigad
i

Wlaeetig bl gul i gl DALY ol ot il ot
i Gl 599 i) i Gl @ il O3 (o

-----

llllllllll
llllllllllll

ettty | i ) G| A
@ ASUNET

Ol e
shiid] ol daoad) g@l 58 0ad Basi

/——m. 4 n

=X

dDW‘DW‘DW—-‘DW—-‘Dﬂ-m—-‘ﬂW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW‘DW‘DW‘DW‘DW‘DW‘DW‘OH

AN AN AN N N AN NNt




g
§
{
§
§
§
{
§
;}
§
{
{
§
§
{
§
§
§

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
OIS IEHEATATOSHOH

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%é
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
]

i ol b |
@ ASUNET

FREPTES JEIPPILIN ooy

op)égc-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

NN NN NN AN NS NN TAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




R
,-'&i'.‘."f-
nnnnnn ity

Ovarian and Uterine Blood Flow Indices in Patients
with Unexplained Infertility Undergoing ICSI and their
Relation to Clinical Pregnancy Rate

Ohesis
Submitted forw Partial Fulfillment of Master Degree in

By

Heba Abd Alfatah Wafa Alhariri
M.B.B.CH, 2011-Mansoura University
Resident at El Monera General Hospital

(Under Supervision of

Prof. Dr. Ahmed Mohamed lbrahim

Professor of Obstetrics &Gynecology
Faculty of Medicine - Ain Shams University

Prof. Dr. Mohamed EI-Mandooh Mohamed

Professor of Obstetrics & Gynecology
Faculty of Medicine - Ain Shams University

Dr. Haitham Fathy Mohammed Gad

Lecturer in Obstetrics & Gynecology
Faculty of Medicine - Ain Shams University

Oraculty of Medicine
Ain Shams ((Iniversity
2020



Acknowledgment
First and foremost, I feel always indebted to AUAH, the
Most Kind and Most Merciful.

I'd like to express my respectful thanks and
profound gratitude to Prof. Dr. Almed
Mohamed Fbralim, Professor of Obstetrics &

Gynecology - Faculty of Medicine- Ain Shams University
for his keen guidance, kind supervision, valuable advice
and continuous encouragement, which made possible the
completion of this work.

I am also delighted to express my deepest
gratitude and thanks to Prof. De. Mohamed EL

Mandoolt Mohamed, Professor of Obstetrics &

Gynecology, Faculty of Medicine, Ain Shams University,
for his kind care, continuous supervision, valuable
instructions, constant help and great assistance
throughout this work.

I am deeply thankful to Dr. Foaitham Fathy
Mohanuned Gad, Lecturer in Obstetrics &

Gynecology, Faculty of Medicine, Ain Shams University,
for her great help, active participation and guidance.

I wish to introduce my deep respect and thanks to
Dr. Ola Adel Al Sergany, from Ultrasound Unit,
Obstetrics and QGynecology Hospital, Ain Shams
University, for her kindness and cooperation in this
work.

I would like to express my thanks to IVF Unit for
the cooperation and efforts.

Last but not least my sincere thanks and
appreciation to all patients participated in this study.

Kebas Abds Alfatah Wafa Alharini



Title Page No.
List 0f Tables ...coooviiiiieeeeeeee e i
List of FiQUTES ....ccoooviiiiiceeeeeee e il
List of Abbreviations.........ccccoevieiiiiieiiieeeee e 111
Protocol

INtroduction .........ccooeeieieieee e 1
Aim of the Study .....c..cooooiiiiiie e 4
Review of Literature

INFEITIIIEY ..o 6
Doppler Ultrasound ..............ccooveeeiieeeeieceeeeeeeeeee e 19
Intracytoplasmic Sperm Injection (ICSI)........c.cccovevienennnn. 36
Patients and Methods...........ocooeiiiiiiinc e, 57
ReSULLS ..o 67
DISCUSSION ...ttt 78
SUMIMATY ...ttt ettt et veesa e aeeereeaseeae e 88
CONCIUSION ...t 91
Recommendations ...........ccceirieieiiiinieiiiceeeee e 92
RefErencCes .......ccoouivieieiieeeee e 93

Arabic Summary



Table No.

Table (1):
Table (2):

Table (3):

Table (4):

Table (5):

Table (6):

Table (7):

List of Calbiles

Title Page No.

Endometrial ultrasound scoring...........c.cccceeveeenne.

NICE (2013) Guidelines-Embryo transfer
strategy summary table .............cccccceeveiiiiine,

Demographic and characteristics of control
and CASES CIOUPS .....coevveeveeeiieieetieete ettt

Basal hormonal profile, endometrial
thickness, number and quality of embryos
transferred and day of ET among UI
PALIENTES ..o

Comparison between control group and
cases group regarding uterine, ovarian and
subendometrial PI and RI done at
preimplantation period for control and day
of embryo transfer for cases...........ccccceeveieicnnn.

Chemical and clinical pregnancy outcome
among the Ul patients undergoing ICSI................

Comparison between pregnant and non
pregnant as regard uterine, ovarian and
subendometrial PI and RI in patients who
have undergone ICSI (No. =51) ......cccoevievveriennennnnn.



Fig. No.
Figure (1):

Figure (2):
Figure (3):
Figure (4):
Figure (5):
Figure (6):
Figure (7):
Figure (8):

Figure (9):

Figure (10):
Figure (11):
Figure (12):
Figure (13):

Figure (14):
Figure (15):
Figure (16):
Figure (17):
Figure (18):
Figure (19):

Figure (20):

Figure (21):

Title Page No.

Hysterosalpingogram, a procedure to determine

if the fallopian tubes are open or blocked...................... 11
Pulsatility indexX ...........ccccooeieiiiniiniiieecceeeceeee 21
Resistance indexX...........cccccoeveiiiniiiieieicieeeeceeeeea 21
Color flow and power Doppler images of the

same phantom under the same conditions................... 24
2D wultrasound measurement of endometrial

thickness ....oooiieicie e 27
Classification of endometrial pattern............................ 28
Uterine blood flow ..........ccccooiiinineiiieeieeeeeee 31
Endometrial and sub-endometrial blood flow by

2D DOPPIET ... 31
Good endometrial blood flow ..........c.ccccoeviriiinienieieinnns 32
GnRH agonist protocols...........cccccceeieiiieiieiiieieiene, 44
Oocyte retrieval ..o 47
Embryo transfer ... 49

Different stages of scoring a day 3 embryo-
evaluating the number of cells, amount of

fragmentation and symmetry of the cells..................... 52
Flow chart of included patients. ............ccccooevverienennnnn. 67
Comparison between control and cases groups
1egarding AZe. ........ccoveveeieieiieiieeiee e 69
Comparison between control and cases groups
regarding BMI. ............cccooooiiiiieeee 69
Comparison between control group and cases
group regarding uterine, ovarian and
subendometrial Pl and Rl...........cccccooooiiiiinini 72
Chemical pregnancy among Ul patients. .................... 73
Relation of chemical pregnancy with uterine,
ovarian and subendometrial PI and RlI......................... 75

Receiver operating characteristic (ROC) curve of
uterine, ovarian and subendometrial PI and RI
in differentiation between control group and
unexplained infertility group. .........cccccecovvieivivieieiennnn. 76
ROC curve of uterine, ovarian and
subendometrial PI and RI in differentiation
between negative and positive pregnancy.................... 77

1



List of Aldreviations

Abb. Full tferm

2D-TVUS ........... Two-Dimensional Transvaginal Ultrasound
APL ..........uuu....... Antiphospholipid

APS ... Antiphospholipid Syndrome

ART .......ouuuunn.... Assisted Reproductive Technology
BMI .................... Body Mass Index

CBAVD .............. Congenital Bilateral Absence of Vas Deferens
CC ..oovveeeeeee Clomiphene Citrate

COH ................... Controlled Ovarian Hyperstimulation
EMT ................... Endometrial Thickness
EnP.....cccoco..... Endometrial Pattern

EnT .................... Endometrial Thickness

HCG ................... Human Chorionic Gonadotrophin
HSG .................. Hysterosalpingography

ICSI ................... Intracytoplasmic Sperm Injection

IUT ..o Intrauterine Insemination

IVF ... In Vitro Fertilization

IVF-ET .............. In Vitro Fertilization Embryo Transfer
MDAs ................. Miillerian Duct Anomalies

PCOS ................. Polycystic Ovary Syndrome

PGD ................... Preimplantation Genetic Diagnosis

Pl ...cceeeeee. Pulsatility Index

PID .................... Pelvic Inflammatory Disease

PRF .................... Pulse Repetition Frequency

RI ..................... Resistance Index

S/D ....uvueennnn.... Systolic/ Diastolic Ratio

SEM ................... Scanning Electron Microscopy

UL ....coovvvnnnn. Unexplained Infertility

111



Ovarian and Uterine Blood Flow Indices in Patients with
Unexplained Infertility Undergoing ICSI and their Relation
to Clinical Pregnancy Rate

Ahmed Mohamed Ibrahim; Mohamed ElI-Mandooh Mohamed; Haitham Fathy
Mohammed Gad; Heba Abd Alfatah Wafa Alhariri

Obstetrics & Gynecology Department - Faculty of Medicine - Ain Shams University

ABSTRACT

Background: Infertility is defined by the World Health Organisation (WHO)
as “a disease of the reproductive system defined by the failure to achieve a clinical
pregnancy after 12 months or more of regular unprotected sexual intercourse and is
estimated to affect as many as 48.5 million couples worldwide. Unexplained infertility
(UD) constitutes an important portion of the infertility reasons (up to 30%) and is
diagnosed when the causes of male or female infertility remains unknown.

Objective: The aim of the study was to compare ovarian, uterine artery and
subendometrial vessels resistance by measuring PI and RI of patients diagnosed as Ul
undergoing ICSI in the day of embryo transfer and control group diagnosed as fertile
by having at least one livebirth in peri-implantation period from day 19 to day 21.

Methods: The current study is a prospective case control study, which was
conducted at the Assisted Reproduction Technology unit of Ain Shams University
Maternity Hospital during the period from September 2017 to July 2019. The current
study included two groups of patients one group is unexplained infertility attending
the Assisted Reproduction Unit and the other is control fertile group each group
consists of 51 women.

Results: There was statistically significant difference between the
Unexplained infertility group and control fertile group as regard Uterine and
subendometrial artery PI, RI and ovarian artery RI in which resistance indexes were
significantly higher in the UI group than control group. The cut off values of PI, RI
between unexplained infertility and fertile group are >1.88, >0.8 for Uterine artery,
and > 0.87, >0.53 for subendometrial arteries, and > 0.59 for ovarian artery RI.
Among the unexplained infertility undergoing ICSI patients the pregnancy rate is
23.5%. There was no statistically significant difference between the two groups
(pregnant group and non-pregnant group) as regard the age, BMI, duration of
infertility or the basal hormonal profile.

Conclusion: Doppler parameters are useful tools to assess endometrial
receptivity in unexplained infertility patients undergoing ICSI. This study found that
Uterine, Ovarian, subendometrial arteries pulsatility index (PI) and resistance index
RI measured on the day of embryo transfer higher than fertile women and have value
in judging endometrial receptivity and predict the final outcome of IVF/ ICSI- ET.
Uterine, ovarian and subendometrial blood flow assessed by measuring PI, RI of these
arteries was impaired in unexplained infertility patients compared to fertile women.
Also, uterine artery PI, ovarian and subendometrial arteries PI, RI differ in pregnancy
outcome in unexplained infertility patients undergoing ICSI.

Keywords: Uterine Blood Flow Indices; Unexplained Infertility ICSI
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INTRODUCTION

Infertility is defined by the World Health Organization
(WHO) as “a disease of the reproductive system defined by the
failure to achieve a clinical pregnancy after 12 months or more
of regular unprotected sexual intercourse (Zegers-Hochschild
et al., 2009) and 1s estimated to affect as many as 48.5 million

couples worldwide (Mascarenhas et al., 2012).

In general, infertility can be attributed to the female
partner one third of the time, the male partner one third of the
time, and both partners in the remaining one third. Estimates of
the incidence of various causes of infertility are Male 25%,
ovulatory such as PCO 27%, tubal/uterine22%, other 9%,
unexplained 17% (Abma et al., 1997).

Unexplained infertility (UI) constitutes an important
portion of the infertility reasons (up to 30%) (Practice
Committee of the American Society for Reproductive
Medicine, 2006) and is diagnosed when the causes of male or

female infertility remains unknown.

Current infertility treatments such as surgical measures to
treat genital tract obstruction or endometriosis, or hormone
treatments to restore ovulatory function in women are aimed to
reverse the primary causes of infertility; however, in cases where
initial treatments are not successful or infertility is unexplained

assisted reproductive technology (ART) which includes in vitro
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fertilization (IVF) and intracytoplasmic sperm injection (ICSI) is
the treatment of choice (Assisted Reproductive Technologies
Review Committee, 2006).

The success of ICSI-ET predominantly depends on
embryo quality, endometrial receptivity and embryo
endometrial interface. The endometrial characteristics including
endometrial pattern, endometrial blood flow and endometrial
thickness (EMT) have been regarded as prognostic factors of
IVF-ICSI treatment (Wang et al., 2010).

The interaction between the embryo and the
endometrium is the most important key factor for the success in
the treatment of infertile couples. A healthy embryo and a
receptive endometrium are needed for a successful
implantation. Another important component of the implantation

is adequate and effective vascular circulation (Ng et al., 2006).

Doppler parameters, have been evaluated as markers of
receptivity (Fanchin, 2001). Doppler ultrasound seems the
most popular technique among clinicians because of its
reproducibility. Uterine blood flow can be assessed by Doppler
ultrasound in the uterine arteries and there is evidence of an
association between abnormal uterine artery blood velocities
and infertility (Steer et al., 1990; Fanchin, 2001). Increase in
the resistance of uterine, endometrial and subendometrial
arteries 1s detected in patients with Ul during peri-implantation
period (El-Mazny et al., 2013).
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Ovarian artery is primarily responsible for the blood
supply of the ovaries and the fallopian tubes and indirectly of
the endometrium. Resistance changes of ovarian artery have not
been studied yet in Ul in the presence of a control group
(Zebitay et al., 2015).

The purpose of this study is to compare ovarian, uterine
artery and subendometrial vessels resistance of patients diagnosed
as Ul undergoing ICSI in the peri-implantation period and control

group diagnosed as fertile having at least one live birth.




