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Abstract

A high risk pregnancy is one in which the mother or fetus has a
significantly increased chance of death or disability — High risk
pregnancy includes for examples hypertensive disorders in pregnancy,

diabetes mellitus with pregnancy, IUGR, bad obstetric history.

Adverse fetal outcome includes maternal morbidity & fetal
morbidity includes low birth weight, low APGAR score, admission to

neonatal ICU, and mortality (fetal death).

The aim of this study is to evaluate the clinical usefulness of
Doppler analysis of the uterine artery velocimetry waveform as well as
the ultrasonagraphic study of placental thickness and maturity as a

predictor of adverse fetal outcome.
Key words :

High risk pregnancy, adverse fetal outcome, ultrasound, placental

thickness, placental grading, uterine artery Doppler.



Acknowledgements

I am really indebted to God for every thing in my life
especially for health.

Words are not enough to express my deepest gratitude and great
thanks to Prof. Ismail El Essaily, Professor of Obstetrics and
Gynecology, Cairo University for his Rind supervision, Reen interest
and significant contribution all through this work,

I am also very grateful to Prof. Mohamed Ali Abd Al-Kader,
Professor of Obstetrics and Gynecology, Cairo University and
Assistant Professor Dr. Fouad Abd Al-Kader Abou-Hamila, for their
sincere co-operation and help.

Many thanks to Dr. Hassan Gaafar, Dr. Tamer Eid for their
precious help.

To my little family, my friends, and every one helped me in my
life.

Amal Zakaria M. Baiomy



Contents

Page
- Introduction 1
- Aim of Work 3
- Review of Literature
Chapter 1: High Risk Pregnancy 4
Chapter 2: Hypertensive Disorders in Pregnancy 6
Chapter 3: Diabetes 18
Chapter 4: Fetal Growth Restriction 21
Chapter 5: Placenta 41
Chapter 6: Doppler 52
Chapter 7: Adverse Fetal Outcome 63
- Patients and methods 64
- Results 69
- Discussion 87
- Summary 96
- Conclusion 101
- References 102

- Arabic Summary




List of Tables

Table No. | Title Page

1 Classification  of  hypertensive  disorders 9
complicating pregnancy

2 Laboratory evaluation of women who develop 13
hypertension after midpregnancy

3 Pregnancy induced hypertension: Indications of 14
severity

4 Comparison of symmetric and asymmetric IUGR 38
fetuses

5 Ultrasonographic data (BP"D, FL, Placental 69
Thickness, at 1% visit (16-20 weeks)

6 Ultrasonographic data data (BPD, FL, PT,) at 2™ 70
visit (24-28 weeks).

7 Placental Grading at 1% visit (16-20 weeks) at 71
different groups of the study

8 Placental grading at 2" visit 72

9 Doppler study at 1% visit regarding resistant 72
index (RI;) and compared to 2" visit resistant
index (RI,) at different groups of the study.

10 Presence or absence of protodiastolic notch at 73
Doppler study in the 1% and 2" visit at different
groups of the study.

11 Outcome regarding to admission to neonatal 74

intensive care unit (NICU) as a parameter for
adverse fetal outcome in the different groups of

the study




12 The percentage of dead cases as a parameter for 75
poor obstetric outcome in different groups

13 The outcome between the different groups 76
represented by neoantalbirth weight (NBW),
Apgar Score (at 1 min.), (At 5 min.).

14 The outcome for whole patients at 1% visit in 77
relation to placental grading

15 The outcome in the 2" visit in relation to 77
placental grading

16 Classification of outcome according to NICU 78
admission

17 Classification of the whole study population 78
according to death percentage

18 The relationship between the placental thickness 79

and Doppler RI in the two visits in relation to
neonatal birth weight at the different groups of

the study




List of Figures

Fig. No. Title Page

1 Diagrammatic representation of the trophoblastic 16
invasion of the placenta

2 Chorion frondosum and chorion laeve 42

3 Ultrasound at 8 weeks' gestation showing the 43
high-level echoes of the developing placenta

4 Placental grades 0 (Our work) 43

5 Placental grades 1 (Our work) 44

6 Placental grades 2 (Our work) 44

7 Placental grades 3 (Our work) 44

8 Systole (S) and diastole (D) during diastole there 57
Is continuous blood flow which is approximately
2/3 the height of systolic flow.

9 Doppler waveform from a non pregnant women 58

10 Measurement of resistance index 59

11 Notching with a normal resistance index 59

12 Notching with an abnormal resistance index 60

13 Mean maternal age (years) between the study 80
groups

14 Mean maternal uterine RI in the first visit 80
between the study groups

15 Mean maternal uterine Rl in the second visit 81
between the study groups

16 Mean maternal uterine RI in the first (RI-1) and 81
second (RI1-2) visits between the study groups

17 Mean placental thickness in the first visit 82




between the study groups

18 Mean placental thickness in the second visit 82
between the study groups

19 Mean placental thickness in the first (Pl Thick-1) 83
and second (PI thick-2) visit between the study
groups

20 Correlation between placental thickness in the 83
first visit and neonatal birth weight

21 Correlation between placental thickness in the 84
first visit and Apgar score at one minute

22 Correlation between placental thickness in the 84
first visit and Apgar score at 5 minutes

23 Correlation between uterine RI in the first visit 85
and neonatal birth weight

24 Correlation between uterine RI in the first visit 85
and Apgar score at one minute

25 Correlation between uterine RI in the first visit 86
and Apgar score at 5 minutes

26 Risk factors in bad obstetric history group 86




Introduction

Introduction

The Spectrum of adverse fetal outcome ranges from extremes of
death and debilitating major handicaps to minor, nearly imperceptible
functional or structural defects. It can be defined as low birth weight baby
(weight below 10™ percentile), low Apgar score, admission to neonatal
intensive care unit, IUFD and perinatal mortality. The goal of any
antenatal surveillance method is to detect fetal jeopardy and to initiate
therapeutic intervention when possible at an early enough stage to avoid

major sequalae (Neilson and Alfrevic, 2003).

The ultrasongraphic measurement of placental thickness appears to
be of prognostic value in identifying the subsequent occurrence of fetal
growth retardation (Habib, 2002) .

Also the measurements of placental thickness is an important
parameter for estimation of fetal age along with other parameters
especially in the late mid trimester and early third trimester, where the

exact duration of pregnancy is not known (Mital et al., 2002) .

Placental grading can be a predictor for fetal outcome. Factors such
as chronic hypertension, preeclampsia, intrauterine growth retardation,
maternal smoking are associated with accelerated placental maturation
(Hills et al., 1984 & Proud J, Grant A.M, 1987). Whereas, diabetes and
fetomaternal immunization are associated with delayed placental
maturation (Hills et al., 1984).

Doppler velocimetry is a non invasive technique which uses high
frequency sound for investigation of blood flow. The feasibility of its
fetal application was first reported by Fitzgerald and Drumm 1977 , It

made possible noninvasive investigation of uteroplacental circulation.



Introduction

Normal uterine artery has a complex wave form in a non pregnant state
showing a steep systolic notch and an early diastolic notch with small
amount of diastolic flow indicating high vascular resistance (Campbell et
al., 1983) Approximately 4 weeks after implantation well defined low
resistance vessels are seen at the site of future placenta (Deutinger et al.,
1988). Most dramatic changes are seen in the second trimester where

there is uncoiling of main uterine and spiral arteries (Bewely et al., 1989).

As pregnancy progress it changes to a low resistance vessel and
there is a gradual removal of notch, increase in diastolic flow, and fall in
resistance index (RI), RI estimation has been done in uterine artery but it
was found to have a low sensitivity to be used alone as a screening tool
(Bower et. al., 1993).

The combined use of sonographic measurement of placental
thickness with the routine use of uterine artery Dopper in the second
trimester may become a valuable additional tool to help increase our
ability in predicting low birth weight infants as well as adverse fetal
outcome (Habib, 2002).

Maternal diabetes mellitus is not associated with abnormalities in
Doppler indices of the placental or fetal circulations except in those cases
complicated by preeclampsia or intrauterine growth retardation (Salvesen
etal., 1993).



Aim of the work

Aim of the Work

The aim of this study is to evaluate the clinical usefulness of
Doppler analysis of the uterine artery velocimetry waveform as well as
the ultrasonographic study of the placental thickness and maturity as a

predictor of adverse fetal outcome.



Review of Literature

High Risk Pregnancy
Identification of a high risk pregnancy:
-Definition:

A high-risk pregnancy is one in which the mother or fetus has;
significantly increased chance of death or disability (Manning et al.,
1980)

High Risk pregnancy includes:
1. Hypertensive disorders in pregnancy.
Diabetes mellitus with pregnancy.
Multifetal pregnancy.
Rh isoimunization and nonimmunologic fetal hydrops.
IUGR (intra uterine growth retardation).
Recurrent still birth.
Recurrent 1.U.F.D.
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Postdate pregnancy.
9. Others:

a- Cardiac diseases with pregnancy.

b- Patients with recurrent poor obstetrical outcomes.

C

Blood diseases with pregnancy.
d- Auto immune diseases with pregnancy.
Obijectives of fetal surveillance for high risk patients:
The objectives of antepartum surveillance in the high risk patient are.
1- To determine gestational age.
2- To discover fetal congenital anomalies.
3- To detect abnormalities in fetal growth.
4- To detect and determine the severity of acute and chronic fetal

asphyxia.



