g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

@ ASUNET

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

T TR TS

AN A NN




g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

=
LL
Z
-
7
g
@

<
®
$

kadl ko gdal

Aty
g

df Gutnl gt

*

(el

sLlg

AN A NN

T TR TS




g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

okl

-

L L)

e o

e
g o
999 i

| Bl ol oustandf adily
gl 0k Lada

& 00

®)
.

i

&

19 (el ddl o guid]
f o G

e

@ ASUNET

Shid) i
.

i dull ¢
Rad

Bty
i | 52

o--)@(—.o--)@6‘0.—)@(_(o-—)@(-.:cp)@gc-c-—)@qo.—)@(qop)@@o,—)&m-—)@(qopqop)&‘c.—)’o

AN A NN

T TR TS



@ ™
The Relation between the Time from
Induction of Neuraxial Anaesthesia to
Delivery and Umbilical Arterial Cord
pH at Scheduled Caesarean Delivery

Thesis

Submitted for Partial Fulfillment of the Master Degree
of Obstetrics and Gynecology

By

Marwa Mohammed Elhawary
M.B.,B.Ch, Cairo University

Prof. Dr. Hazem Fadel El-Shahawy

Professor of Obstetrics and Gynecology
Faculty of Medicine, Ain Shams University

Prof. Dr. Sherif Hanafi Hussain

Professor of Obstetrics and Gynecology
Faculty of Medicine, Ain Shams University

Ass. Prof. Dr. Alaa Sayed Hassanin

Assistant Professor of Obstetrics and Gynecology
Faculty of Medicine, Ain Shams University

Faeulty of Medicine, Ain Shams University
20217






e )

Acknowledgments

First and foremost, I feel always indebted to
Allale the Most Beneficent and Merciful.

I wish to express my deepest thanks, gratitude and

appreciation to Prof. Pr. Foazem (Fadel El-Shahawy,
Professor of Obstetrics and Gynecology, Faculty of

Medicine, Ain Shams University, for his meticulous
supervision, kind guidance, valuable instructions and

generous help.

Special thanks are due to Prof. Dr. Sherif Foanafi
JOussain, Professor of Obstetrics and Gynecology, Faculty

of Medicine, Ain Shams University, for his sincere efforts,

fruitful encouragement.

I am deeply thankful to Ass. Prof. Dr. Alaa Sayed
JOassanin, Assistant Professor of Obstetrics and

Gynecology, Faculty of Medicine, Ain Shams University, for
her great help, outstanding support, active participation and

guidance, who’s helped me in every way she could.

I would like to express my hearty thanks to all my
family for their support till this work was completed.

\




Qist of Contents

Title Page No.
List of Abbreviations.........ccccviiiiiiiiiiiiiiiiiieeee e 5
List of Tables....ccoveeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 7
List Of FigUuIes ....ovuuuieeeiiiieeeeeceee et e e 8
INtroduction ..........ooiiiviiiiiiiiiiiiee e -1-
Aim of the WOrK.......ooviiiiiiiiiie e 4
Review of Literature
» Development, Physiology and Anatomy of the Placenta ........ 5
» Spinal Anesthesia for Caesarean Delivery..........ccccceveeeen.e. 15
» Umbilical Cord Blood Acid-Base Analysis at Delivery
and Fetal AcidOSiS .......uuviieieiiiiiiiiiiiiiiieeee e e 26
Patients and Methods..........ccoeiiiiiiiiiiiiiiiiiiiiieee e, 45
ReSUILS .o, 52
DISCUSSION .. e e 63
N T0E 00000 2 oy 4R 75
CONCIUSION ...uvviiiiiieieeeiiieeeee e e e e e e e e e e e eneeees 79
Recommendations........coccuueiiiiiiiiiiiiiiiiiiieeeeee e 80
RefrenCes ......uveiiiiiiiiiieee e 81

Arabic Summary



Tist of Abbreviations

Abb. Full term
AC...uuiireneerreneeeenes Abdominal circumference

ALT .....ccvuuueevenvnnnnnns Alanine transaminase

ASA ...cvivviirnninann. American Society of Anesthesiology
. Vo i Aspartate transaminase
Be......couuuervunieirnnnnnne Base excess (deficit)
BML...........ccccceuuueeene. Body mass index
BP.......cuueeveeievannennne Blood pressure
BPD............c.ccuuueee... Bi parietal diameter
CBC........cuuueeveueeenane. Complete blood count
CD.....cccevuuevvennnnane Caesarean delivery
Cl.....uuueeeeeueneeneennann. Confidence interval
CO...cccuevvvvevcirnennnns Cardiac output

CO: Carbon dioxide

[ 6/ U Caesarean section
CSA......covvvvicirrannnns Continuous spinal anesthesia
CSE........ccuuueveereunnn. Combined spinal epidural
CSF.......cuvuueeeireunnnn. Cerebrospinal fluid
DBP.......uuueeeeereannnn. Diastolic blood pressure
FL.........ucccevvuueecannne. Femoral length

[ €7 VN General anesthesia

H:COs Carbonic acid
HC......cuuueeveeeeerennnnnee Head circumference

HCOs Bicarbonate
HCS.....cuuevvueeevennnnnee Human chorionic somatomamotropin
HIE.............ccccvuueee... Hypoxic ischemic encephalopathy
HIV.....uuueeveeeerennnnnne Human immunodeficiency virus
HPL..........uuuceeuueeee.. Human placental lactogen
HR..........cvvuevevuunnenee Heart rate

ICP.....cuuueveneivannnnnen Intra cranial pressure

) ) VN Intravenous

) SN Liter



Tist of Abbreviations con..

Abb. Full term

LMP.........uuueeeeeeenne. First day of last menstrual period

LUD..........cuuuceeeueeene. Left uterine displacement

MARP.........eeeneennee Mean arterial blood pressure

117 o - S microgram

MmEqQ.........uueeeeueennnn.. Milli equivalent

7777 1 SN Minute (s)

7 AN milliliter

mmHg..................... Millimeter mercury

mmol.............cuuueeeen. millimole

NA .ccovviiiiirnniicnnnennens Neuraxial anesthesia

NICU.......uuueuveeeennen. Neonatal intensive care unit

NPV...eiivveiieennannnns Negative predictive value

OR......uuuvuuueviiiiiennnns Odds ratio

P-Value................... Power value

PaCO: Partial pressure of carbon dioxide in
arterial blood

PCO: Partial pressure of carbon dioxide

PH.......cuuuueevvnnnnennnn. Potential (power) of hydrogen

RLSCS........cuuueeuueee. Recurrent lower segment caesarean section

ROC curwe.............. Receiver operating characteristic curve
analysis

Y ORI Spinal anesthesia

SBP ....uuuueieirrvnnnaans Systolic blood pressure

SD.....coovvvniiiirnnnneens Standard deviation

SVER ...cvvvveviinrrvnnnens Systemic venous resistance

Sys BP........cccuueeenune. Systolic blood pressure

L 7/ P Venous return



Tist of Pables

Table No. Title Page No.

Table 1:
Table 2:
Table 3:

Table 4:

Table 5:

Table 6:

Table 7:

Table 8:

Table 9:

Table 10:

Table 11:

Descriptive data of the study subjects .......................... 52
Descriptive data of the study variants.......................... 53

Relation between Umbilical pH with Induction of
spinal anesthesia to delivery time.............ccccveeunenneee. 54

Relation between Umbilical pH and the study
VATIANES ..vieiiiieiiiieieieeeteeese ettt ettt e e saeeesareens 55

Relation between Umbilical pH and the study
VATIANTES ..vviiiieiiiiieiceieeeeeeirte e e eereeeeeeevreeeesseareeesssavaneeennns 56

Relation between Induction of spinal anesthesia to
delivery and Umbilical pH, BMI, Duration of the
longest hypotension episode (min) and neonatal
study variants.........cccceeeeeeiiinsienececeeee s 57

Correlation between Umbilical pH with Induction
of spinal anesthesia to delivery, Spinal stop to skin
incision time (min), Skin incision to uterine
incision time (min), Uterine incision to delivery
time (min), BMI and Duration of the longest
hypotension episode (Min).........cccccveeverereeeceeecreeeieennen. 57

Best fitting multiple linear regression model for
Umbilical pH.......c.coovieiieieeeeeeeeeeeee e, 59

ROC curve of Induction of spinal anesthesia to
delivery (min) in relation to Umbilical pH < 7.2
among Patients: ........cccceeeeveeeeciieecee e 60

ROC curve regard duration of the longest
hypotension episode (min) in relation to Umbilical
pH < 7.2 among patients: .........ccccoceeeeiveeecieeeieeeeeee, 61

ROC curve as regard BMI in relation to Umbilical
pH < 7.2 among patients. .........ccccoeeeeiiiercieeeieeeee 62



Fig. No.

Qist of Jrigures

Title Page No.

Figure 1:

Figure 2:

Figure 3:

Figure 4:

Figure 5:

Implantation of the early human embryo,
showing trophoblastic digestion and invasion of

the endometrium ..........cccceeeeiiieiiiicceeeeeeee, 6
Organization of the mature placenta .......................... 7

Accuracy (area under ROC curve) of Induction
of spinal anesthesia to delivery (min) and

Umbilical pH < 7.2 among patients..........ccccccuenuen.e. 60

Accuracy (area under ROC curve) of duration of
hypotension episode (min) and Umbilical pH <
7.2 among patients. ......cccceeveeecieecciieeeee e 61

Accuracy (area under ROC curve) of BMI and
Umbilical pH < 7.2 among patients.............cc..c......... 62



CIntroduction =

INTRODUCTION

oday, caesarean delivery accounts for in more than 30% of
aall births per year; in developed countries the caesarean
delivery rate varies between 15% and more than 30%. Since
1970s, a progressive increase in the caesarean delivery rate has
been observed worldwide. Selection of an appropriate
anesthesia for caesarean section have been discussed since a
long time and depends upon surgical indications, emergency
status, the maternal status and patient's tendency, and also with
regard to its effect on uterine blood flow, with the effects on
uterine vascular resistance and placental perfusion pressure can
affect the outcome of pregnancy (Miller, 2010).

Spinal anesthesia is the most commonly used technique
for planned caesarean delivery owing to the rapid onset of
effective anesthesia and avoidance of fetal exposure to
anesthetic drugs and of maternal risks from general anesthesia.
The major disadvantage of spinal anesthesia is maternal
hypotension; Spinal hypotension occurs in up to 74% of
planned caesarean deliveries when prophylactic vasopressor
infusions are not used and is associated with fetal acidosis
(Kinsella et al., 2018).

The association between the degree of decrease in
maternal blood pressure (BP) and fetal acidosis is well
established. However, the effect of hypotension duration is less
well studied. In contrast to an urgent intrapartum caesarean

1
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delivery, fetal distress is not anticipated during a planned
caesarean delivery. The time from the administration of spinal
anesthesia to the extraction of the fetus is the window of
potential fetal compromise (Rimsza et al., 2019).

Both maternal hypotension and prolonged intraoperative
time intervals during this predelivery window contribute to
adverse neonatal outcome but their relative clinical importance
and critical thresholds warrant further investigation (Powell et
al., 2017).

Differences in neonatal outcomes with different methods
of anesthesia are not clear. After delivery, the first and fifth
minute Apgar scoring system is the relatively common criteria
for evaluating the clinical status of the infant. Bio-chemically,
umbilical cord blood analysis is a gold standard to assess the
acid-base status and uterine placental performance.
Furthermore, umbilical artery blood values of Be, Hco3, Pco2,
pH showed a fetal condition at birth, especially during high-risk
pregnancies, and the possibility of fetal depression (Kinsella et
al., 2018).

Neuraxial anesthesia-related hypotension and maternal
obesity contribute to neonatal and umbilical arterial pH
depression by reducing uterine perfusion at caesarean delivery.
Obese women have lower umbilical arterial pH at caesarean
delivery than lean women. Although some have hypothesized
that the weight of the abdominal wall further reduces uterine
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perfusion in a supine obese patient awaiting caesarean delivery,
the influence of intracorporeal uterine compression in obese
patients remains poorly understood (Edwards et al., 2013).

Intraoperative hypotension alone has been reported to
independently predict lower neonatal umbilical arterial pH after
controlling for maternal obesity. These factors may compound
one another because obese women undergoing caesarean
delivery have been shown to have greater incidence of
intraoperative hypotension (Girsen et al., 2014).




Aim of the Work &

AIM OF THE WORK

his study aimed to evaluate the relation between
apredelivery time intervals started from end of induction of
spinal anesthesia till delivery and neonatal umbilical arterial pH
at scheduled term caesarean delivery as a method to evaluate
neonatal outcome.




