NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N

=




=X

Y7
12

SN NN N NN NN NN AN N NN/

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

i el
@ ASUNET

4 '

5
*

* &

U

by edead]
he S

Ll

ds2
ol
.

€
MONA MAGHRABY

BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

oA DEAD DA ADEEADEDEAE AN EADE=

PR AR A A A A A A A A



BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

PORICE

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

A Balal) ¢ alial) 4l
b 9 i 38 daadall ol BY) ol o

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

il §
9
4y

»

okl e
o

<

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

PR AR A A A A A A A A

=




Role of Ultrasonographic Measurement of Fetal
Kidney Length in Determination of Gestational
Age during Third Trimester of Pregnancy

Thesis

Submitted for partial fulfillment of the Master Degree in
Obstetrics and Gynecology

By
Afnan Ibrahim Abdel Fatah Shokri

M.B, B.ch — (2014).

Under Supervision of :

Prof. Mohammed Salah El Sayed El Sokkary

Professor of Obstetrics & Gynecology.
Faculty of Medicine — Ain Shams University.

Dr. Maged Mahmoud Ali El Shourbagy

Assisted Professor of Obstetrics and Gynecology.
Faculty of Medicine — Ain Shams University.

Dr.Mahmoud Mohamed Ghaleb

Lecturer of Obstetrics and Gynecology.
Faculty of Medicine — Ain Shams University.

Faculty of Medicine
Ain Shams University
2020



First, thanks are all due to Allah for Blessing this work,
until it has reached its end, as a part of his generous help
throughout our life.

My profound thanks and deep appreciation to Prof.
Mohammed Salah El Sayed El Sokkary, Professor of Obstetrics
e Gynecology, Faculty of Medicine, Ain Shams University, for
his great support and advice, his valuable remarks that gave me

the confidence and encouragement to fulfill this work,

I am deeply grateful to Or. Maged Mabmoud Al EL
Shourbagy, Lecturer of Obstetrics and Gynecology, Faculty of
Medicine, Ain Shams University, for adding a lot to this work_ by
his experience and for his keen supervision.

I am also thankful to Dr.Mahmoud Mohamed Ghaleb,
Lecturer of Obstetrics and Gynecology, Faculty of Medicine, Ain
Shams University, for his valuable supervision, co-operation and
direction that extended throughout this work,

I am extremely sincere to my family who stood beside me
throughout this work giving me their support.

Words fail to express my love, respect and appreciation to
my husband for his unlimited help and support.

_—

Afnan Ibrahim Abdel Fatah Shokri



List of Contents

Page
Acknowledgment ..o --
List of AbDreviations ..........ccccovvivenininnie e [
LiSt Of FIQUIES ..o I
List OFf TabIES ..oovveeiiiieeceee e %
INEFOAUCTION ..o 1
AIM Of The WOrK ..o 3
Review Of LItErature .........cccoocveveeviee e 4
Chapter 1 : The Significance and Importance of
Gestational Age Estimation ................. 4

Chapter 2 : Methods of Gestational Age Determination ... 10

Chapter 3 : Association between Fetal Kidney

Length and Gestational Age..................... 26
Patients and Methods ..........ccccocvvevii i 40
RESUILS .o 48
DISCUSSION ...vvecieciec sttt 59
SUMIMATY .. 67
CONCIUSION ..o 69
Recommendations ..........cccevveieeiii e 70
RETEIENCES ...vvviiee et 71

ATrabiC SUMMATY ...ooiiiieie e --



List of Abbreviations

AC . Abdominal circumference
ANC  : Antenatal care

AP . Anteroposterior

bHCG : Beta-human chorionic gonadotropin
BPD . bi-parietal diameter

CA . Conceptional age

Cl . Cephalic index

CRL . Crown—rump length

DNA  : Deoxyribonucleic acid

EDD . Expected date of delivery
FKL . Fetal kidney length

FL . Femur length

FW . Fetal weight

GA . Gestational age

GDM . Gestational Diabetes Mellitus
HC . Head circumference

hCG . Human Chorionic Gonadotropin
IUGR : Intrauterine growth restriction
KL : Kidney length

LGA . Large for gestational age
LMP . Last menstrual period

SD . Standard deviation

SGA . Small for gestational age


http://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CC4QFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FDiabetes_mellitus&ei=QfXeUuGzNY-f7gaD2YHgDg&usg=AFQjCNHpML2E0BzRPrFfwcQtADKBw6Xg3w&sig2=3A9bRGEiD874cbFwScP_bg

List of Figures

Fig. Title Page

1 | Measurement of CRL at (a) 6 weeks and (b) 13| 18
weeks.

Measurement of femur length. 22
Reference charts of kidney length (a), kidney | 25
anteroposterior (AP) diameter (b), Kkidney
transverse diameter (c), renal pelvis AP
diameter (d), adrenal gland length (e) and
kidney volume (f), showing raw data (¢) and
fitted 5th, 50th and 95th centiles.

4 | Measurement of fetal kidney length in| 26
longitudinal plane.

5 | Fetal kidneys; 1 first trimester. 2 Second | 29
trimester. 3 Third.

6 |Charts of kidney length (a), Kkidney| 34
anteroposterior (AP) diameter (b), kidney
transverse diameter (c), renal pelvis AP
diameter (d), adrenal gland length (e) and
kidney volume (f), showing raw data (¢) and
fitted 5th, 50th and 95th centiles.

7 | Relationship between mean kidney Length | 37
(mm) and gestational age.

8 | Gestational age was calculated from mean fetal | 44

kidney length using normograms by Cohen et al.




List of Tables

Table Title Page
Review of literature

1 |Predicted mean and SD for estimated fetal weight| 7
overall, as well as in males and females, at 2036
weeks' gestation.

2 |Mean, 3rd, 10th, 90th and 97th centiles for| 8
estimated fetal weight (in g) at 20-36 weeks'
gestation.

3 |Gestational age of the nourished egg. 17

4 |Crown-rump length (CRL) in relation to| 19
gestational age.

5 |Average Bi-parietal Diameter in Relation to weeks| 21
of pregnancy.

6 |Femur Length Measurements Relative to| 23
Gestational Age.

7 |Mean Fetal Kidney Length between 18 weeks and| 24
38 weeks of Gestation.

8 |Dimensions of the fetal kidneys (mean = SD). 29

9 |The ratio between kidney weight and body weight| 30
(mean + SD).

10 |Comparison of kidney dimensions and volume| 31
obtained in Vlajkovic et al., 2005 and Sulak et al.,
2010.

11 |Fitted centiles of the size fetal kidney length,| 33

anteroposterior diameter and transverse diameter




Table Title Page
with the number of fetuses for exact weeks
between 16 and 42 weeks of gestational age (GA)

12 |The relationship of gestational age and the various| 36
indices used for gestational age estimation
between 24-32 weeks including kidney length.

13 |Measurements of fetal right and left kidney length| 38
and width based on gestational age weekly in
normal pregnancies.

14 |Mean kidney length and width in male and female| 39
fetuses.

Results

1 |Basic demographic and obstetric data distribution| 49
among studied group (N=115).

2 |Ultrasonography parameters distribution among| 50
studied group.

3 |Ultrasonography  estimated kidney length| 50
distribution among studied group.

4 |Estimated fetal weight distribution among studied| 51
group.

5 |Correlations between GA by LMP and other| 51
parameters.

6 |Regression formula for kidney length to predict| 54
GA.

7 |Paired analysis to estimate difference between| 54

actual GA and estimated GA.




Table Title Page

8 |Paired analysis to estimate difference between| 56
actual GA and estimated GA at <32 weeks of GA.

9 |Paired analysis to estimate difference between| 57
actual GA and estimated GA at 32-37 weeks of
GA.

10 |Paired analysis to estimate difference between| 58
actual GA and estimated GA at >37 weeks of GA.




Introduction =

Introduction

An accurate age of fetus plays a pivotal role in
obstetric care. Uncertain dates and no assigned ultrasound
date in early trimester poses a dilemma in management
decision leading to iatrogenic pre or post maturities. In high
risk pregnancies like pre-eclampsia, IUGR, GDM, planning
termination of pregnancy due to complications or to plan for
fetal investigations or therapy requires an accurate gestational
age (Shivalingaiah et al., 2014).

Even if menstrual history is correct, the exact time of
ovulation, fertilization, and implantation cannot be known.
Women may undergo several “waves” of follicular
development during a normal menstrual cycle, which may
mean ovulatory inconsistency during any given cycle. Sperm
may survive for 5 to 7 days in the female reproductive tract, a
“known” conception date is therefore not completely reliable.
Recent studies suggest the ovulation-to-implantation duration
can vary by as much as 11 days, and this may affect fetal size
and growth (Butt et al., 2014).

In routine ultrasonography the Sonographer measures
the bi-parietal diameter (BPD), head circumference (HC),
abdominal circumference (AC) and femur length (FL) in
estimating the gestational age (GA) and estimated date of
delivery (Gupta et al., 2013). However as the pregnancy
advances these parameters become increasingly unreliable in
prediction of GA. Therefore accurate estimation of GA in late
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second and third trimester still remains problem (Kaul et al.,
2012).

Fetal kidney has been shown a steady growth of 1.7
mm fortnightly (every 2 weeks) throughout pregnancy and is
unaffected by growth abnormalities. Various studies have
reported that fetal kidney length (FKL) strongly correlates
with the gestational age in late trimester. Fetal kidney is easy
to identify and measure but has not been studied extensively
as a biometric index for gestational age estimation, although
ultrasound textbooks often have tables of different
dimensions (Goyal et al., 2016).
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Aim of the Study

The aim of this study is to asses the accuracy of the
gestational age estimated by mean fetal kidney length
compared to multiple growth parameters like BPD, HC, AC
& FL in addition to the actual gestational age derived from
the reliable last menstrual period.

Study Question:

In normal singleton pregnancies, is fetal kidney length
more accurate in estimation of gestational age in the third
trimester than the other parameters?

Study Hypothesis:

In normal singleton pregnancies, fetal kidney length
may be more accurate than bi-parietal diameter, head
circumference, femur length & abdominal circumference in
estimation of gestational age in the third trimester.
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Chapter 1

The Significance and Importance of
Gestational Age Estimation

Accurate assignment of gestational age may reduce
post-dates labor induction and may improve obstetric care
through allowing the optimal timing of necessary
interventions and the avoidance of unnecessary ones. More
accurate dating allows for optimal performance of prenatal
screening tests for aneuploidy (Butt et al., 2014).

The 3 basic methods used to help estimate gestational
age (GA) are menstrual history, clinical examination, and
ultrasonography. The first 2 are subjected to considerable
error and it’s better to be used with ultrasonography
facilities. The date of feeling the first fetal movements
(quickening) is far too unreliable to be useful. The date of
the first documented positive pregnancy test and the beta-
human chorionic gonadotropin (bHCG) level may help
ascertain the minimum gestational age. In women who
conceived following assisted reproduction techniques, the
date of embryo transfer is known and may date the
pregnancy accurately. In rare cases, the date of coitus is
known, and this may be useful in calculating the length of
pregnancy (Mongelli et al., 2014).

Significance of Gestational Age:
1. The expected date of delivery (EDD):

The expected date of delivery (EDD) is one of the
earliest pieces of information a pregnant woman requests

4



