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Definitions of terms:

Regional anesthesia: Is a form of local anesthesia in which an anesthetic
agent is injected around nerves so that the area supplied by these nerves is

anesthetized, (Smeltzer& Bare, 2006).

APGAR score: Is a test performed to evaluate the physical condition of the
newborn at birth; the newborn baby is rated 1minute after birth and again at

5 minutes, (London et al., 2006).

General anesthesia (GA): Is the state produced when a patient receives
medications for amnesia, analgesia, muscle paralysis, and sedation. An
anesthetized patient can be thought of as being in a controlled, reversible

state of unconsciousness,(Smeltzer& Bare, 2006).

Cesarean section: Is the birth of the infant through an abdominal and

uterine incision, (London et al., 2006).

PH: A measure of the acidity or alkalinity of water soluble substances (PH
stands for potential of Hydrogen' .A Ph value is a number from 1 to 14,
with 7 as the middle (neutral) point. Values below 7 indicate acidity which
increases as the number decreases, 1 being the most acidic .Values above 7
indicate alkalinity which increases as the number increases .14 being the
most alkaline. It is algorithmic scale in which two adjacent values increase

or decrease by factor of 10, (PH scale, 2017).

Newborn: A human infant from the time of birth to the 28th day of life,
(London et al., 2006).



Xii
Gestation week: The number of weeks of pregnancy since the first day of

the last menstrual period, (London et al., 2006).

Spinal anesthesia: is an invasive anesthetic procedure as insertion of
spinal needle between lumbar vertebrae (3-4 or 4-5) levels to inject local
anesthetic intrathecal space (subarachnoid) to block sensory and motors
from fourth thoracic to fourth sacral dermatomes, leads to sympathetic
block out flow (sensory and motors) .Its most early complications is
hypotension due vasodilatation vessels ,so patients should be receive bolus
intravenous fluids mostly crystalloids before procedure 20ml/kg, (John

Nagelhout, 2010).
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Abstract
Introduction: During pregnancy many physiological changes happens to
prepare mother for labour and delivery, and developing of the fetous
include renal vasodilatation, cardiac changes, renal plasma flow and
glomerular filtration rate both increase. There is a rising in the number of
woman underwent caesarean section, and this was noted in all over
countries in the world. Different anesthetic method can be used to perform
the C/S, as general or regional. The choice of anesthesia for cesarean
section depends upon indication for operation, its urgency, or patients,

obstetrician and anesthesiologist preferences.

Aim: To compare the effect of general anesthesia and spinal anesthesia on
Apgar score and umbilical cord PH to newborns baby to patients

undergoing elective C/S.

Material and methods: interventional study was used, to investigate
which anesthesia type (spinal or general) have minimal or no effect over
umbilical cord PH and Apgar score baby born after elective caesarian
section. It was done in Jenin Governmental Hospital, in operation ward and

recovery room. Randomization technique was used in this study. The
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sample size was (103) dividing in two groups 53 participants in G/A and 50
participants in spinal anesthesia. The following information was obtained
from medical records for analysis: Demographic data , type of anesthesia
,obstetric factors gender, past medical history to mothers, past surgical
history, newborn status, Apgar score to baby, Blood analysis PH: which
taken from arterial cord blood. The neonatologist do assessment to baby,

and researcher sent PH sample to analysis.

Result: Regarding result in the study showed that the average of Apgar
score at one minute in G /A group was 7.4 +.94, in spinal anesthesia was
8.3£1.01 (p< 0.001). The average of Apgar at minute 5 in General
anesthesia group was 9.9+0.26, and in Spinal anesthesia was 9.9+0.44
(p=0.95). Umbilical artery blood PH of umbilical cord blood sample of
newborns in general anesthesia group was acidosis or alkalosis 11.5% and
3.8% respectively ,while it was in spinal anesthesia group acidosis and

alkalosis (2.1% and 0.0%) respectively.

Conclusion and recommendation: Spinal anesthesia is safer than general
anesthesia, for both mother and fetus; it's associated with better neonatal
out come as compared to general anesthesia. Apgar score and PH is a
reliable predicator for neonate outcome. Umbilical cord arterial blood gases
should be taken immediately after delivery from the umbilical cord to
newborn has low Apgar score. One minute Apgar score in spinal anesthesia

group was better and fetal acidosis was lower than general anesthesia

group.
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Chapter One
Introduction

Introduction

During pregnancy many physiological changes happens to prepare
mother for labour and delivery and at the same time for the developing of
the fetous include renal vasodilatation, cardiac changes, renal plasma flow
and glomerular filtration rate both increase as recorded by Pillay et al in
(2016). Also many hormones like progesterone and estrogen have an
important role connected with other hormones in pregnancy, and have a
strong effect involves endocrine and metabolic changes on the mother and

fetus,( Kumar and Magon,2012)

Jurdi and Khawaja in (2004) reported that there is a rising in the
number of woman underwent caesarean section, and this was noted all over
the world. Also Wang et. al (2017) mentioned that the rate of C/S raised
from 2004 t02008. The average was 25.7%, with 27.3% in Asia, 19.0% in
Europe and 29.2% in Latin America. In Palestine the rate of C/S increased
from6.0% in 1996 to 14.8% in 2006. The rational of this globally increase
the rates as indicated by (Abdul-Rahim et al. (2009) was due to its role in
reducing the maternal and infant morbidity and mortality, (Wang et. al,

2017).

Different anesthetic method can be used to perform the C/S, as
general or regional ( Solangi et al. ,2012), and due to the increasing the rate

of (C/S) globally special obstetric anesthesia is crucial considering the


https://www.ncbi.nlm.nih.gov/pubmed/?term=Soma-Pillay%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27213856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23661874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magon%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23661874
https://www.ncbi.nlm.nih.gov/pubmed/?term=JURDI%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14982888
https://www.ncbi.nlm.nih.gov/pubmed/?term=KHAWAJA%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14982888
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdul-Rahim%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=19674810
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two lives that involved, (Imtiaz et al., 2010) . So the best way which is the
safe and comfortable for the mother and at the same time has better out
come for the newborn is the aim for the obstetrician and anesthetist,

(Wiswell et al., 2000).

The choice of anesthesia for cesarean section depends upon
indication for surgery, its urgency, patients, obstetrician choice and
anesthesiologist. Either of the general and spinal anesthesia is not ideal for
cesarean section because each one has advantages and disadvantages for
both mother and fetus. Although most pregnant women undergoing
cesarean section are young and healthy, they didn’t represent a high risk

group of patient,(Imtiaz et al, 2010).

Many parameters were used to evaluate neonate outcome after C/S,
related to changes in neonatal outcome according to use of many method of
anesthesia, and most of these parameters were used include umbilical cord

blood PH and Apgar scoring, (Rasooli& Moslemi, 2014).

Umbilical artery can be affected by difference in the cord blood flow
during delivery stages, and umbilical cord blood (arterial pH) is considered
representative of the fetal metabolic condition as Solangi et al. in (2012)
mentioned. The clinical value of cord blood gas analysis lies in its ability to
provide objectives evidence of asphyxia at the time of birth, (Skyes et al.,

1982).
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Apgar score was developed by Dr. Virginia Apgar in 1952, which
used to evaluate health status of newborns after delivered, and this score
also used to determine if need for quick intervention to establish breathing,
(Li et al., 2013). And in (2012) Solangi et al. reported that Apgar score and
umbilical artery pH provides best measures of neonatal outcome after

elective C/S to mother underwent general and spinal anesthesia.

This study aimed at finding out the effect of general and spinal
anesthesia on the condition of the baby using PH parameter and Apgar

score.
Problem statement

Obstetric anesthesia has been studied by many investigators,
regarding the effect on the mothers and baby, several indications for C/S
increasing the number of it in the world, Include big baby, emergency
cases, bleeding, maternal request, allows parents to know exactly when the
baby will be born, and avoid any complication may be happened in normal
delivery. Abdul-Rahim et al. in (2009) reported that C/S deliveries in
Palestine increase from 6.0% in 1996 to 14.8% in 2006.

Most of mothers who went elective C/S requested general anesthesia
in both government and private hospitals without knowing the advantages
and disadvantages of both types of anesthesia on her infant, or any
indications or reasonable cause, related to their thinking it's safe and
painless; moreover spinal anesthesia, have many complications, than

general anesthesia include paralysis, and have feel with pain.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdul-Rahim%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=19674810
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In the world many studies have been implemented in many countries

to determine which is best choice of anesthesia the general or the spinal
method either for the mother or her infant by using many parameters,
include Apgar scores .Some have shown no difference in Apgar scores
between general and spinal anesthesia. Some have reported lower Apgar
scores and worse outcomes with the use of general anesthesia, and may be

these outcomes related to anesthetic agents which use in general anesthesia.

In Palestine no studies have been conducted to investigate which is

best anesthesia general or spinal on outcome to baby.
Significant of the study

Finding studies may help mothers, parents, medical team, in deciding
and selecting the most appropriate type of anesthesia that minimizing the
rate of morbidity among infants. In addition the study will be beneficial for
policy makers to develop or modify a policy/protocol to anesthesia team
and hospitals about the risk from consequences of spinal and general

anesthesia methods.
Aim of this study

To compare the effect of general anesthesia and spinal anesthesia on Apgar
score and umbilical cord PH to newborns baby to patients undergoing

elective C/S.



Objective

To find out:

¢ The effect of general vs. spinal anesthesia on Apgar score

% The effect of general and spinal anesthesia on PH of umbilical cord.

% The relationship between the result of PH reading and Apgar score

results at one minute
* The indication for the selection of anesthesia type.
Research question

s What is the effect of general vs. spinal anesthesia on Apgar score?

% What is the effect of general and spinal anesthesia on PH of umbilical

cord?

s What is the relationship between the result of PH reading and Apgar

score results at one minute?
«» What is the indication for the anesthesia method selection?
Hypothesis

= There is no deference’s between general and spinal anesthesia on the

Apgar score reading at 01, 05 minutes

= There is no deference’s between general and spinal anesthesia on PH

of umbilical cord reading
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» There is no deference’s between the result of PH reading and Apgar

score results at one minute
Background
1. Child birth

Between 1900 1nd 1940 there was a big shift in birth; the place of
birth was shifted from outside hospital to hospital with rate reached more
than the half. In 1969 only 1% of birth was occurred outside the hospital,
and during these stages medical technology was developed and has made

childbirth safer to mothers and baby. (Health, 2015)

There are two type of childbirth include vaginal delivery and C/S
each type have benefited and indication, in vaginal birth, the baby is born
through birth canal. And the most benefits of vaginal delivery "shorter
hospital stays, lower infection rates, quicker recovery, babies born

vaginally have a lower risk of respiratory problems”, (Health, 2015).

WHO in (2015) recorded that international healthcare community
has considered the ideal rate for caesarean sections to be between 10- 15%
It mentions that caesarean sections have become increasingly common in

both developed and developing countries.

Many studies done and reported the rate of cesareans section as study
done by ( Mousavi et al. in (2013) in Iran the rate increased from 35.4% of
deliveries in 1999 to 42.3% in 2003.Study done by Yilmaz,et al. in (2013)

reported that the rate of C/S was increased in developing and developed


https://www.ncbi.nlm.nih.gov/pubmed/?term=Mousavi%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=23904916
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yilmaz%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=24578835
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countries, and was found to be just 5% in 1970s, to increase to 25% from
all deliveries in 1988,in USA during the year 2007 the rate was 32%.
Abdul-Rahim et al. in (2009) reported that C/S deliveries in Palestine
increased from 6.0% in 1996 to 14.8% in 2006.

Overall rate reached up to 20%, while it was 26% in Egypt during 2003
it was 20% in Sudan during 1993. It reached up to above 15% in other six
countries including the West Bank and it ranged between 5-15% in Gaza

strip, ( Khawaja et al., 2009).
2. Anesthesia
a- General and regional anesthesia is used to perform C/S.

General anesthesia as: drug-induced reversible depression of the central
nervous system (CNS) resulting in the loss of response to and perceptions

of all an external stimuli, (Barash, 2009).

They are many complication related to G/A includes: Failed intubation is
encountered almost 10 times more often than in an obstetric population (1
in 300 compared with 1 in 3000). The incidence of aspiration in caesarean
section under general anesthesia is 1 in 400-600. A higher incidence of
awareness has traditionally been associated with general anesthesia for
Caesarean section. A fear of over sedating the fetus and reducing the
contractility of the uterus led to the deliberate use of low doses of
anesthetic agents. In its patient leaflet, the Royal College of Anesthetists

estimate that awareness occurs during 4 in every 1000 general anesthetics


https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdul-Rahim%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=19674810
https://www.ncbi.nlm.nih.gov/pubmed/?term=KHAWAJA%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14982888
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for Caesarean section. The average blood loss during a Caesarean section
under general anesthesia is estimated to be 100-200 ml more than under

regional anesthesia, (Mcglennan et al., 2009).
Medication use in G/A:
1- Nitrous oxide: Is inhalational anesthetic gas

Nitrous oxide is a very common inhalational anesthetic that
offers analgesia, anxiolysis, and sometimes amnesia. It’s a colorless, non-
flammable gas with a slightly sweet taste. Due to its euphoric and
hysterical effects, the substance is also called “laughing gas.” It’s been a
recreational drug since the late 1700s and is currently one of the most
common inhalants. It is a cerebral depressant and produces light anesthesia
without demonstrably depressing the respiratory or vasomotor centre
provided that normal oxygen tension is maintained. Induction is rapid and
recovery time rarely exceeds 1-4 minutes even after prolonged
administration. The Nitrous oxide must be mixed with at least 30% oxygen
and this is usually accomplished using a compressed-gas anesthetic

machine, (Barash et al.,2009).

2- Propofol: (2,6 di-isopropylphenol) is a very short acting non-opioid
sedative—hypnotic agent. It is thought to work by potentiating the binding
of y-amino butyric acid to receptor sites in the central nervous system
(CNS). It has recognized antiemetic and euphoric effects. Onset of action is
<60 seconds (one arm-brain circulation). Despite a half life of 13-44

hours, duration of action is approximately 10 minutes, owing to rapid


javascript:;
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redistribution from CNS tissue to muscle and fat. Pharmacokinetics are
unaffected by renal or hepatic disease but dose reduction is required in the
elderly, as volume of distribution falls with age,( Symington and Thakore,

2006).

3- Atracuriom: IS an intermediate-duration, nondepolarizing,
skeletal muscle relaxant for intravenous administration. Atracurium
besylate is designated as 2,2'-[1,5-pentanediylbis[oxy(3-0x0-3,1-
propanediyl)]] bis[1-[(3,4dimethoxyph enyl)methyl]-1,2,3,4-tetrahydro-
6,7-dimethoxy-2methylisoquinolinium] dibenzenesulfonate. Adult dose of
tracurium recommended not to exceed0.5 mg/kg because of hypotension
and histamine release, neuromuscular block achieved approximately 3 to 5
minutes after injection. Clinically required neuromuscular block generally

lasts 30 to 40 minutes, (Barash et al., 2009).

b- Spinal anesthesia was define as an invasive anesthetic procedure as
insertion of spinal needle between lumbar vertebrae (3-4 or 4-5) levels to
inject local anesthetic intrathecal space (subarachnoid) to block sensory and
motors from fourth thoracic to fourth sacral dermatomes, leads to
sympathetic block out flow (sensory and motors) .lts most early
complications is hypotension due vasodilatation vessels ,so patients should
be receive bolus intravenous fluids mostly crystalloids before procedure

20ml/kg,( John Nagelhout , 2010).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Symington%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16439733
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thakore%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16439733
https://www.rxlist.com/script/main/art.asp?articlekey=77812
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In 1899 Spinal anesthesia was introduced and developed by Bier, and it
was remarkably to make it widespread and the technique achieved many
acceptances by Tuffier. And by the time it become more common and by
1907 it was mostly used in all types of surgery and obstetrics, (Palan &

Agrawal, 2015).

The complications of spinal anesthesia have been observed and
include: transient and prolonged arterial hypotension as Zhang et al.
reported in (2017) that it was because of a slower-onset sympathetic block
allows more time for physiologic compensation. And Semenikhin et al. in
(1991) mentioned some complication marked with respiratory and
circulatory depression; neurological consequences and early and late
respiratory depression associated with intrathecal administration of narcotic
analgesics. Side effects comprised vomiting, nausea, transitory urination
disturbances, and itching. The dependence of the number of complications
and side effects on the level of puncture, the patient's age and concentration
of the anesthetic introduced into sub-arachnoidal space has been

established

And Alnour et al. in (2015) mention about low back pain and
recorded that is common after spinal injection, but is expected to resolve
within 2 weeks and a specific type of headache, called a post spinal
headache, this headache can be mild or severe and usually resolves
spontaneously over 1-3 weeks. Local anesthetic solutions can be described
as hyperbaric, hypobaric, or isobaric in relation to the specific gravity of

CSF (1.004 to 1.007 g/ml), (Keles et al, 2013).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28640100
https://www.omicsonline.org/searchresult.php?keyword=headache
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kele%26%23x0015f%3B%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23710366
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Medication uses in spinal anesthesia were:

-Bupivacaine is a commonly used agent during deliveries as it has a long-
lasting effect, it is more markedly selective over sensory neural fibers than
to motor fibers, it has a lower fetal-maternal blood ratio, ( Keles et

al,2013).

-Fentanyl: first synthesized in 1960, is structurally related to the
phenylpiperidines, it has a clinical potency ratio 50 to 100 times that of
morphine. Fentanyl is opioid receptor agonist, produce profound dose
dependent analgesia ,ventilatory depression, sedation and high doses it can
produce unconsciousness .A single intravenous dose of fentanyl 3mic/kg,

(Barash et al .,2009).

3-APGAR Scores

The Apgar score was firstly proposed by Dr. Apgar in 1952 who is
an obstetric anesthesiologist as a means of rapid evaluation of the physical
condition of infants shortly after the birth. The scores are taken at 01 and
05 minutes after delivery. Of the two scores, the 05 minutes score is
regarded as the better predictor of survival in infancy in the long term.
Whereas the 01 minute score definitely has the value for assessing the
effects of different drugs that given to the mother during the C/S. This
method is even more appealing because it is noninvasive.

(Khoury et al, 1994).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kele%26%23x0015f%3B%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23710366
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A score of 0, 1, or 2 is assigned to each of the 5 physical signs at 1 and
5 minutes after birth. The maximum score that can be assigned is 10.
Scores ranging from 8-10 are indicates a newborn in good condition who
requires only nasopharyngeal suctioning and perhaps some oxygen near the
face. If the 5-minute Apgar score is abnormal (< 8), appropriate measures
should be taken and resuscitation measures may be needed. Apgar scores
should be assigned every 5 minutes until the infant is stabilized, (London et

al., 2007).

Table (1): The Apgar score

SCORE 0 1 2
Physical signs
Heart rate Absent < 100 beats/min >100 beats/min
Respiration Absent Irregular/weak/slow Regular
breathing/gasping breathing/strong
cry
Muscle tone and | None/limp Some flexion Good
movement flexion/action
motion
Skin color / | Completely | Blue at extremities; Body and
oxygenation blue pink body extremities pink
Reflex irritability | Silence; no | Grimace/feeble cry | Cry/cough/sneeze
to tactile | response to when stimulated
stimulation stimulation

4- Blood analysis: cord blood ph

In the past decade the use of umbilical cord blood gas analysis has
increasingly been consider as the most reliable indication of newborns
oxygenation and acid-base condition at time of delivery , ( Thorp&

Rushing, 1999).


http://www.sciencedirect.com/science/article/pii/S0889854505701078
http://www.sciencedirect.com/science/article/pii/S0889854505701078
http://www.sciencedirect.com/science/article/pii/S0889854505701078
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The blood in umbilical cord provides important information about
infants biochemical situation at the time of childbirth, although the
technique of taken the sample immediately from umbilical cord is not easy
and sometime impossible, especially in case on resuscitation all team at this
moment focus on baby heath status, (Armstrong and Stenson ,2006). More
over 60 min cord arterial or venous pH can decrease by more than 0.2 pH
units. Loh et al. in (1998) mentioned that umbilical cord blood gas values
are considered more objective in the assessment of fetal oxygenation at

delivery.

Table (2): The normal values in an umbilical arterial sample in a term

newborn
Parameters | Normal values
PH 7.18-7.38
PCO2 32 - 66
HCO3 17 - 27
PO2 631
Base excess | 8.3-2.6
(mmol/L):

(Armstrong and Stenson ,2006)


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2675384/#ref5
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2675384/#ref5
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Chapter Tow
Literature review

Literature review

Many studies were initially identified and reviewed in this study ,
The following search terms were used as keyword in searches include:
Apgar score, umbilical cord, PH blood, C/S, Preterm, ABGs, general

anesthesia, spinal anesthesia, obstetric and newborn.
Systematic review

The systematic review of literature was conducted after reading 2500
articles from the following databases (Science Direct, Pub Med, Google
Scholar, and Med Line). The following sentences were used for searching,
after reviewing the title and abstract a total of 30 articles have been selected
based on the following criteria; at the beginning some articles were
excluded after reviewing the title and another by reviewing abstract, and

others were excluded after reviewing the full article.
Inclusion and exclusion criteria of articles

The review of literature was in English language, and searches were
in human studies. The systematic review targeted articles published
between 2005 and 2017. However, some articles were included in the
literature review regardless of being published before 2005, as they were

valuable and have relationship to the topic.
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Zahir et al. in (2011) reported the rate of C/S has dramatically
increased in recent years in developing world, while same direction has
been found in developed countries 30 years ago.And in (2014) Rasooli &
Moslemi reported that more than 30% of birth were cesarean delivery and
most common surgical procedure performed in the United States, 1 million
recorded per year; while in other developed countries the cesarean delivery

rate varies between 15% and more than 30%.

Kavak et al. in (2001) conducted a study aimed at evaluate outcome
of newborns after C/S delivery to mothers underwent general and regional
(epidural and spinal) anesthesia. The result showed that there is no
significant differences between groups, and the outcome in neonates born

by both groups was same (P>0.05) according to Apgar score.

Imtiaz et al. in (2010) conducted a study in Abbasi Shaheed
Hospital, the study aimed at comparing between general and spinal
anesthesia to C/S and outcome on Apgar score to baby .Sixty one
underwent C/S included in study, the women was divided in two group
each group have thirty women, first one were given general anesthesia and
the second group was received spinal anesthesia. In the study the newborns
were evaluated by using Apgar scores to estimate outcome to newborns in
both groups, Apgar score was recorded at 1 minute and 5 minutes
respectively after each delivery. Regarding to Apgar score at 5 minute the
result shown that; there is no significant difference at newborns outcome
between the affects of general anesthesia and spinal anesthesia after

elective cesarean section.
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Zahir et al. (2011) conducted a study in Holy Family Hospital in
Rawalpindi in Pakistan, aimed at comparing maternal and neonatal
outcome after spinal and general anesthesia for the women underwent C/S.
The sample of study was 160 patients, who chosen randomly according to
patient’s choice or indication for caesarean section, 80 women underwent
G/A and 80 patients underwent S/A. The result of study shown that babies
born to mothers who underwent spinal anesthesia had significantly better at
one minute and five minute Apgar score than general anesthesia and at the
end NICU admission was significant in babies born with general anesthesia

(28%) as compared to babies born under spinal anesthesia (06%).

In addition another study done in (2010) by Mancuso et al. aimed at
comparing neonatal outcome to mothers who underwent elective C/S under
spinal  vs. general anesthesiavs. conversion from spinal to general
anesthesia. One hundred seventy-nine pregnant women were divided in
three group; group one general anesthesia (n=89) and group two underwent
spinal anesthesia (n=90), and third group 63 patients who required
conversion to general anesthesia. The result showed no significant
differences were found in pH between groups, and the rate of depressed
newborns was least in the spinal group 1.1%, then12.7% in the conversion
group and general group with 25.9% significant difference for all
comparisons. And regarding to Apgar score it was a higher at 1% min for
each parameter in spinal group with respect to general group, while
‘activity', 'grimace’ and 'respiration' showed a higher score in conversion

group than in general group.
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A cross-sectional observational prospective study was done in Kasr
El Aini hospitals-Cairo University, to determining the effects of combined
spinal epidural anesthesia and general anesthesia on the newborns to the
mother undergoing elective cesarean section. The study conducted on 60
women at term (>37 completed weeks) which scheduled for elective
cesarean section , the sample were divided into two groups each group was
contain 30 women, a general anesthesia group (A) and combined spinal—
epidural anesthesia group (B). At the end of the study the result shown that
there is statistically significant differences between the two groups at 1 min
and 5 min according to Apgar score recorded, where with combined
spinal-epidural anesthesia the Apgar score readings were higher than with
general anesthesia. And HCO3 readings showed a statistically significant
difference between the two groups after 1 and 5 min, where the newborns
in general anesthesia group had a statistically significant lower HCO3
compared to the newborns in combined spinal—epidural group, (Abdallah et

al. ,2013) .

In addition another study was conducted in Government Medical
College and General Hospital, Andhra Pradesh. The target of the study was
sixty full term mothers underwent elective C/S, the sample divided in tow
group each one contain 30 pregnant women. The Apgar scores to the
neonates were recorded atlminute and 5 minute immediately after each
delivery. At the end of study the result showed that there are significant
differences between outcomes to neonate according to type of anesthesia,

S/A have better outcome than G/A. In spinal anesthesia only 8 newborns
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having Apgar score <7 at one minute after birth, and at 5 minutes it was >
than 7 for all 30 neonates. While 30 patients who received general
anesthesia, 20 neonate having Apgar score <7 at one minute ,and at 5
minutes two babies did not show any improvement with Apgar score of,

(KL, AV and VB ,2015).

Haider, Mahdi, and Kadhim did a study in (2013) to compare the
effect of spinal anesthesia versus general anesthesia on Apgar score of
neonates born by elective caesarean section in Baghdad teaching hospital.
The duration of collecting sample was from February 2011 to July 2011.
The study conducted on 60 mothers who divided in two groups (general
and spinal anesthesia) each one contains thirty mothers. Apgar score was
used to assess the baby at 1minute and 5 minute intervals after each
delivery. The result of study showed that those neonates born under G/A
were ten folds more likely to have Apgar score less than or equal to 6 at
first minute compared to those with spinal anesthesia, the odds ratio=10
and 95%confidence interval of the odds ratio (2.94-34) and p=0.00024
which is highly significant, G/A had greater risk on infant at the first

minute.

In addition other randomized control trial study was conducted in
(2012) by Solangi et al. the study aimed at comparing the effects of
general and spinal anesthesia in patients undergoing elective cesarean
section in terms of neonatal outcome. This study was conducted in many
departments of hospital, and conducted on 160 patients were having

elective cesareans section. Two parameters were used to evaluate neonates
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(Apgar score and umbilical artery blood sample). At the end of study the
result shown that there is statistical significance differences for newborn to
Apgar score of neonates at 01 and 05 minutes in relation to the type of
anesthesia (p<0.01), and the average of pH was significantly high in spinal

group as compared to general anesthesia group (p=0.017).

Another study was conducted at Al-Zahra Obstetrics and
Gynecology University Hospital of Tabriz, Iran. Aimed at evaluating the
outcome to newborns after elective C/S according to type of anesthesia, the
study used Apgar scores and umbilical arterial blood gas after C/S with
general or spinal anesthesia. The study conducted on 662 mothers, 190
mothers underwent general anesthesia and 472 mothers given spinal
anesthesia. The result showed that there is significant differences at 1st
minute Apgar score in the spinal anesthesia group was significantly higher
than the general anesthesia group (P = 0.01), and there is a statistically
significance correlation between umbilical cord blood sample PH and type
of anesthesia, general anesthesia developed fetal acidity (low pH) more

than spinal anesthesia, (Rasooli & Moslemi,2014)

At the end of study the literature review conducted many articles
which done in many country over the world, Arabic and foreign, but they

didn’t have any articles about this topics in Palestine.
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Chapter Three
Methodology

Methodology

This chapter was discuss design, setting, sample, population,
inclusion and exclusion criteria, tools, reliability, validity, technique and

ethical considerations.
Design

Interventional analytical design was used to investigate which
anesthesia type (spinal vs general) has minimal or no effect over umbilical

cord PH and Apgar score baby born after elective cesarean section.
Site and Setting

It was done in Jenin Governmental Hospital, in gynecological ward,
recovery and operation ward. Jenin government hospital provides medical
service to all people located in Jenin governorate. Hospital includes 21
ward, 4 operation rooms, 250bed, 192 nurse and 86 doctors. A total of 1400

elective C/S done during one year (2016) .
Population

Number of pregnant women who went through an elective C/S under either
general or spinal anesthesia in 2016 was 1400 case, 120 women per one

month according to internal hospital statistic.
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Sample size and sampling method

The sample size was calculated based on the below equation and it
was 92 and it was determined to increase it to reach (103) healthy pregnant

women.

The equation was to Steven Thampson including:

N % P(1—P)
IN—1x (d? +z2)+P(1-P)]

n =

N: Size of Populations.

Z: Class standard corresponding to the level of significance (0.95) and is

equal to (1.96)

Q: Error rate is equal to (0.05)

P: Ratio provides a neutral property and equal (0.50)

n=120*0.50 (1 —0.50) / [120 — 1 * {(0.05)2 / (1.96)2] + 0.50 (1 — 0.50)]
=120 *0.50 * 0.50/[119 * (0.0025 / 3.841)] + 0.50 * 0.50]

=120 *0.25/ [119 * 0.00065] + 0.25]

=30/0.0773 +0.25

=30/0.327=91.7
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Simple random method was used to select pregnant women who
participated in the study. It was divided in two groups, the first group was
allocated for G/A, and the second one was allocated for spinal technique
through which odd number was assigned for first group and even number
for second group. The time of data collection was from October, 2017 to

February in 2018.
Eligibility criteria
Inclusion criteria

e Women in ASA | grade

e Pregnancy with birth weight>2500 g and <4000g who were indicated to

undergo elective caesarean section.
e Pregnant women with gestational age 37-40 weeks.
e Pregnant women have history of previous C/S.
e Pregnant women by In Vitro Fertilization (IVF).
Exclusion criteria
e \Women have any systemic disease that may have bad impact on result.
e Any baby takes more than 90 second to be out after uterus incision,

e Any woman with obstetric complications such as hypertension.
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e Any women complain of this complication before or during C/S:

oligohydroamnios, polyhydramnios, and antepartum hemorrhage.
e Women suspected have fetal abnormality, any coagulopathies,
e Women have allergy/ sensitivity to any drugs was be used.

e \Women with history of spine and brain deformity or infection at site of

regional anesthesia.
e \Woman given narcotic pain killer before sugary.
e Mother with twins and more.
Data collection tools

The data was collected by using questionnaire which was fulfilled
through interview and physical assessment to baby by pediatrician, and PH

test.
-Data collection tool was consist of two parts: (annex 1)
Part one: Mothers Data

Demographic data: ID, date of admission, age, education, occupation,

marital status and level of family income.

Previous history: Medical and surgical history.
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History of Obstetric & gynecology

Number of gravity, number of parity, has any previous delivery and type
of previous delivery, previous CS, present cesarean indication and

gestational age (week).

Anesthesia type

Type of anesthesia: General or Spinal.

Part two: Newborn data .

a- Anthropometric measurements to newborn:

Newborn weight range (grams), newborn head circumference (cm),

newborn chest circumference (cm), and length range (cm).

Table (3): Normal range to anthropometric measurements

Anthropometric parameters | Normal range
head circumference(cm) 32-37 cm
chest circumference(cm) 30-35cm
Length range (cm) 48to 53 cm

(London et al., 2007)
Apgar score: physical signs
Apgar score: (Solongyet al., 2009)

The Apgar score is used as a part of early assessment of newborn. In
1952 Dr. Apgar an obstetric anesthesiologist proposed Apgar score as a
means of rapid evaluation of the physical condition of infants shortly after

the birth, and reported that scores taken at 01 and 05 minutes after delivery.
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Of the two scores, the 05 minutes score is regarded as better predictor of
survival in infancy a long term. Whereas the 01 minute scores definitely
has the value for; assessing the effects of different drugs given to the
mother during the Cesarean section. This method is even more appealing

because it is noninvasive

A score of 0, 1, or 2 is assigned to each of the 5 physical signs at 1
and 5 minutes after birth. The maximum score that can be assigned is 10.
Scores ranging from 8-10 are considered normal. If the 5-minute Apgar
score is abnormal (< 8), appropriate measures should be taken. Apgar
scores should be assigned every 5 minutes until the infant is stabilized,

(London et al., 2007).
b- Blood analysis: cord blood ph: ( Armstrong L, Stenson B, 2006).

Happened within 60 sec of delivery (Ullrich& Ackerman, 1972). And
over 60 min cord arterial or venous pH can decrease by more than 0.2 pH
units. Similar changes occur in blood sampled from placental surface
vessels except that they are bigger and less predictable, (Lynn A, Beeby P,
2007). These changes are not noted if the cord is doubly clamped at
delivery, isolating a segment of cord blood from both placenta and
environment. The pH of blood then remains relatively fixed at room

temperature for an hour.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2675384/#ref5
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2675384/#ref6
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2675384/#ref6
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Ethical consideration
1. Permission from IRB was taken from An-Najah National University.
2. MOH ethics committee was taken.

3. Consent form was taken to each patient and participants were assured

that all data collected was confidential, voluntary and privacy. (Annex 2)
Validity and reliability

The tools were reviewed by three anesthesiologist and four gynecologist
doctors and head nurse of gynecological ward, their comments was add

more indication for C/S and deleted medication was used in G/A and S/A.

Pilot study was done to calculate crombachs alpha, tool of the present study
demonstrated an acceptable level of reliability. Pilot study done nearly on
10 participants and Crombach alpha was 0.74%, and the pilot study was

included from total sample.
Field work

At the beginning before one day of an operation, the list of elective
C/S was used in reviewed and according to the inclusion and exclusions
criteria the subject was chosen. Subjects were met at the day of operation
and the purposes of the study were explained to ensure their agreement to

be included in the study. Data collection was done in three wards include:
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Gynecological ward: In this ward the researcher were met the subject and
demographic data were collected include: past medical and surgical history,
indication for current C/S, number of parity and gravity, height and weight

to mother, previous delivery to mothers and type, and gestational age.

Recovery room: The subject were assess by anesthesia doctors according
to classification of the ASAPS, ASA | was included according to inclusion
and exclusions criteria. And 18 gauge cannula was inserting in peripheral

vein and intravenous fluid (ringer lactate) was start 20ml/ kg.

In this ward it was determine the type of anesthesia general or spinal to
each spatient. Randomization technique was used to achieve the aim of the
study. This was the odd number assigned for group (A) spinal anesthesia
and the even number of the group (B) general anesthesia; if any patient was

refused any type of anesthesia they dropped and move to another patient.

Operation ward
1- Mother management

On arrival to operation room all women was receive same standard include
continuous monitoring in the form of 3 lead Electrocardiograph (ECG),
automated non-invasive blood pressure(NIBP) and heart rate monitoring
,pulse oximetry, after that the subject was divided in tow group according

to anesthesia performance:
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Group (A): General Anesthesia.

Patients was put on supine position, preoxygenate with 100% oxygen for
3-5 minutes, induction was done with injecting propofol 2-3mg/kg
intravenously, Non depolarizing muscle relaxant atracurium 0.5 mg/kg
intravenously was given. After endotracheal intubation maintenance was

achieved with 50 % nitrous oxide with 50% oxygen.
GROUP (B): Spinal Anesthesia.

After preloading the patient with 20ml/ kg ringer lactate each patient was
place in siting position and space between 3rd and 4th lumbar spine was be
identified. After taking all aseptic precautions lumbar puncture was done
with 25 gauge spinal needle (quinke) and 0.5 %, 3ml (15 mg) hyperbaric

bupivacaine was administered with 25 mcg fentanyl.

Immediately after injection patient was placed in supine position with
wedge under right hip for left uterine displacement. Coppejans et al in
(2006) reported that means time interval from injection of an anesthetic

drug to placement in the supine position was 129seconds in lateral position.

After giving a spinal anesthetic, the first 5-10 minutes are critical so that
the patients were monitoring, the cardiovascular response as well as level.
Assessment of block height by the anesthetist was performed on both sides
using touch, pinprick and cold in a standardized manner on each patient,
explanation to patients. Ice was applied above the patient’s clavicle as a
reference point and then applied to the L1 dermatome, asking the patient

Can you feel me touch you?’ If the woman stated that they could not feel
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anything, women were asked to report when they first felt touch as the ice
was moved continuously cephalad in the mid-clavicular line. Once the
patient stated at which dermatome level they were. Then beginning at L1,
the vial access cannula was applied to the skin to successively more
cephalad dermatomes until the woman perceived the sensation to be as
sharp as that felt at the reference point. The block heights was done at T5,
and for each modality were assessed and recorded when the anesthetist
considered that the woman had a satisfactory spinal anesthesia block for

caesarean to proceed was done .

Table (4): List some common surgical procedure that are readily
performed under spinal anesthesia and the block height that is usually

sufficient to ensure patient comfort.

surgical procedure Suggested Technique Comments
block
height
Perianal L1-2 Hyperbaric Patients must remain in
Perirectal solution/sitting relative head —up or head
position. Hypobaric | down position when using
Solution/jackknife hypobaric and hyperbaric
position.lsobaric solutions to  maintain
solution/ horizontal | restricted spread during the
position procedure
Lowe extremity Hip T10 Isobaric solution Hypobaric and hyperbaric
Transurethral resection of the solution are also suitable
prostate but may produce higher
Vaginal/cervical blocks than necessary
Herniorrhaphy /Pelvic T6-8 Hyperbaric solution/ | Isobaric solution injected
procedures/Appendectomy horizontal position at L2-3 interspaced may
also be suitable
Abdominal T4-6 Hyperbaric solution/ | Upper abdominal
Cesarean section horizontal position procedures usually require
concomitant general
anesthesia | to prevent
vagal reflexes and pain
from traction on
diaphragm, esophagus.

(Barash et al.2009)
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After anesthesia doctor finish he asses the patient in both type of
anesthesia G/A and S/A if the surgery can be started. The time of induction
of anesthesia to incision to-delivery intervals not more than 7 minutes and

to skin and delivery of baby was less than 120 second.

During general anesthesia, induction-to-delivery intervals of more than
8 minutes and uterine incision-to-delivery intervals of more than 3 minutes
were associated with significantly more instances of neonatal acidosis
(umbilical artery pH 7.31 versus 7.22) and a greater incidence of low 1-min
Apgar scores (4% versus 73%). In the groups receiving spinal anesthesia,
prolongation of uterine incision-to-delivery interval by more than 3 minutes
was found to be the only important factor influencing fetal outcome, as
determined by an increased acidosis (umbilical artery pH 7.30 versus 7.18)

and by depressed Apgar scores (0% versus 62%),(Data et al.,1981).

There was no significant difference in the rate of hypoxic morbidity with
increasing increments of 60 seconds from uterine incision to delivery
(p=0.35). There was a significantly increased risk of hypoxic morbidity in
those delivered at the highest quintile (>240 seconds) compared with those
in the lowest quintile (<60 seconds) in cesareans performed for an

indication other than non reassuring fetal status, (Spain et al., 2015).

In (1991) Kamat et al. reported that induction-delivery intervals (< 5 min
and > 15 min) and uterine-delivery intervals < 90 sec have less effect on
Apgar scoring of neonates of mothers who are administered spinal

anesthesia as compared to general anesthesia.
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Newborn management: after baby born there were being assessed and
done to them physical assessment by pediatrician, and it was done as

following:
1-Recording of Apgar score:

After babies born immediately at 1 minute and 5 minute interval, the
pediatrician were assess the Apgar score and Anthropometric
measurements include (head, chest, length, and weight, and during

assessment the pediatrician give reading to the researcher to record it.
2-Collection and recording blood analysis:

Immediately after delivery a segment of cord was isolated between
two sets of clamps which was done by gynecologist, after that it was
recommended a segment of cord (5 cm) be separated from the rest of the
cord and placenta and then passed out of the room for analysis. Collection
of sample was done by anesthesiologist by using hepranized syringe 5cm
and needle 22 gauges. Arterial blood sample was sent by researcher to
machine which available in Intensive Care Unit (ICU) to investigate about

result and documented.
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The variables

Independent variables

Type of anesthesia: Spinal anesthesia and general anesthesia
Dependent variables:

e Umbilical cord PH reading

e Apgar score reading

Data analysis plane:

The statistical package of social sciences (SPSS) version 17 was used for

data entry and in statistical analysis.



33
Chapter Four
Results

Introduction

This chapter presents the findings of the data collected from sample
out of the targeted population, in the form of tables. The results presented
as: first, demographic characteristics of the whole sample. Then results is
comparing between those who did cesarean section under general

anesthesia with those who did it under spinal anesthesia.

Descriptive and inferential statistics were used to analyze data; descriptive
statistics (frequency, percentage, mean, standard deviation, and median)
were used to describe the distribution of variables. Inferential statistics
were used to assess the relation between type of anesthesia with apgar
score at 1st and 5th minute and then with PH of the umbilical cord blood

sample.
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Participants’ demographic characteristics and past surgical history

Table 5: The distribution of percentage of participants according to

their demographic data and past surgical history (N=103)

Variable No. %
Type of present | General 53 51.5
anesthesia Spinal 50 48.5
Age 18- 25 years 30 29.1

26- 30years 50 48.5
31-35years 23 22.3
Marital Status Married 99 96.1
Divorced 4 3.9
School level 48 46.6
Education University level 55 53.4
Occupation Housewife 71 68.9
Worker 32 31.1
Level of Family | Lessthan 1500 NIS 28 27.2
Income 1600-3000 NIS 58 56.3
3100-4500 NIS 17 16.5
Past surgical history | Minor surgery 8 7.8
Major surgery 73 70.9
None 22 21.4
BMI categories Normal 13 12.6
Over weight 70 68.0
Obese 20 19.4

Table (5) showed that (51.5%) of participants were operated under
general anesthesia and (48.5%) of them were aged between 26-30years,
(96.1%) of the participants were married, (53.4%) of the participants were
had a university educational level. And (68.9%) of them were housewife,
(56.3%) of participants have income between 1600-3000 NIS per month.
(21.4%, 7.8%, and 70.9%) of participant had not past surgical history while
the rest of cases had either minor or major past surgery respectively. (68%)

and (19.4 %,) of participants were overweight and obese respectively.



Table 6: Distribution of anthropometric measurements of participants
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(N=103).

Variable Mean + SD | MIN MAX

Height 161.4 148.0 176.0
6.1

Weight 72.6 53.0 100.0
9.5

BMI 27.8 22.1 39.5
3.3

Table (6) showed the mean of height and weight was 161.4 +6.land

72.619.5 respectively. And the mean of their BMI were 27.8+3.3.

Table 7: Distribution of participants’ in relation to their obstetrics

characteristics (N=103).

Variable No. %
Number of Gravity Gravida 1 21 20.3
Gravida 2 39 37.9
Gravida 3 16 155
Gravida 4 21 20.4
Gravida more than 4 6 5.8
Number of Parity Null 24 23.3
Paral 31 30.0
Para? 24 23.3
Para3 14 13.6
Para 4 5 4.9
Para more than 4 5 4.9
Previous delivery No 24 23.3
Yes 79 76.7
Type of previous | Null 24 23.3
delivery Vaginal delivery 12 11.7
Caesarean section 67 65.0
Number of previous | Null 36 35
Cs? One 28 27.2
Two 23 22.3
Three 15 14.5
More than three 1 1.0
The indication of | Maternal request 11 10.7
present cesarean Previous C/S 64 62.1
In Vitro Fertilization (IVF) 1 1.0
Placenta Praevia grade 4 2 1.9
Malpresentation of the baby 19 18.4
Other 6 5.8
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Table (7) showed that (37.9%) of the participants were gravida 2.
And 30% of participants were para one. It also showed that (76.7%) of
them have history of previous delivery, and (65%) of those delivery by
cesarean section. The result recorded that (27.2%) of participants have
only one previous C/S.  The indications of present C/S were (62.1%)

previous CS, and (18.4%) malpresentation of the baby.

Table 8: Distribution of newborn characteristics.

Variable No. %
Gestational age | 37 10 9.7
(week) 38 75 72.8
39 17 16.5
40 and more 1 1.0
Newborn 2500 - 3000 gm 14 13.6
weight  range | 3001- 3500 gm 79 76.7
(grams 3501- 4000 gm 10 9.7
Newborn head | Less than 32 cm 13 12.6
circumference 32-37cm 80 77.7
(cm) More than 37cm 10 9.7
Newborn chest | Less than 30cm 20 19.4
circumference 30-35cm 66 64.1
(cm) More than 35 cm 17 16.5
Newborn Less than 48 cm 16 15.5
Length  range | 48 to 53 cm 77 74.8
(cm) More than 53 cm 10 9.7

Table (8) showed that (72.8%) of the newborn babies was among 38
weeks gestational age and (76.7%) born with weight ranged between
3001to 3500 gram. It also showed that (77.7%) of the newborn babies head
circumference ranged between (32 to 37cm). And (64.1%) of newborn
babies chest circumference were between 30-35 cm, (74.8%) length ranges

of newborn babies were between 48 to 53 cm.
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* Significant at the 0.05 level (2-tailed).
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Type of Anesthesia

Variable General Spinal P value
N % N %

18 - 25 years 13 24.5 17 34.0

Age 26 - 30 years 27 50.9 23 46.0 0.56
31 - 35 years 13 24.5 10 20.0
: School level 25 47.2 23 46.0

Education University level 28 52.8 27 54.0 0.36

Occupation Housewife 35 66.0 36 72.0 0.51
Worker 18 34.0 14 28.0

. Married 49 92.5 50 100.0 *

Marital Status Divorced 4 75 0 0 0.04
Less than 1500 15 28.3 13 26.0

Family Income 1600-3000 33 62.3 25 50.0 0.14
3100-4500 5 9.4 12 24.0
Minor 2 3.8 6 12.0

Past surgical history | Major 42 79.2 31 62.0 0.11
Null 9 17.0 13 26.0
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Table (9) showed that 50.9% of participants between age 26-30years
were underwent G/A, and 54% of participants underwent spinal anesthesia
have in university level. It also showed that 72% of participants underwent

spinal anesthesia were housewife.

There was no correlation statically significant between demographic
characteristics including (age, education, occupation, family income) and
past surgical history of participants’ according to their type of anesthesia

that p value was between 0.11 and 0.56.

There is a statistically significant correlation between variable of
marital status to the participants between those who underwent cesarean

section by general vs. spinal anesthesia (p = 0.04).

Table (10): Distribution of anthropometric measurements of

participants and anthropometrics according to their type of anesthesia.

Type of Anesthesia

Variables General Spinal

Mean (SD) | MIN-MAX | Mean(SD) | MIN-MAX | P.value
Mother 1614 (9 | 149_176 | 1614 (63) | 148-173 0.15
height (cm)
Mother 72.7 (10.9)
weight 53-100 72.6 (7.8) 59-100 0.23
(Kg)

Table (10) showed that mean of participants’ height were 161.4 £ 6.3
of those who underwent spinal anesthesia, and 161.4+5.9 of participants
underwent G/A. Mean of weight were 72.7 £ 10.9 and 72.6+.8 of

participants underwent G/A and spinal anesthesia respectively. There were
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no differences between mother groups of general anesthesia and spinal

anesthesia regarding their height or weight. (p =0.15 and p = 0.23)

Table 11: Comparison between general and spinal anesthesia
according to participants’ obstetric characteristics.
Type of Anesthesia
Variable Category General Spinal P value
N % N %
Gravida 1 9 170 |12 24.0
Gravida 2 21 39.6 |18 36.0
Number of | Gravida 3 10 189 |6 12.0 0.80
Gravity Gravida 4 10 18.9 11 22.0 '
Gravida more | 3 5.7 3 6.0
than 4
Null 12 226 |10 20.0
Paral 16 30.2 17 34.0
Number  of Para2 8 151 |16 32.0
Parity Para3 9 170 |5 10.0 0.10
Para4 3 5.7 2 4.0
Para more than | 5 9.4 0.0 |0.0
4
Have you | No 12 22.6 12 24.0
any previous | Yes 41 774 | 38 76.0 0.87
delivery?
Type of | None 12 226 |12 24.0
previous Vaginal 4 7.5 8 16.0 0.37
delivery CS 37 69.8 |30 60.0
Null 16 302 |20 40.0
How many One 14 264 |14 28.0
orevious CS? Two 12 226 |11 22.0 0.54
Three 10 189 |5 10.0
More than three | 1 1.9 0 0.0
Maternal 4 7.5 6 14.0
request
Previous C/S 36 679 |29 56.0
What is | In Vitro | 0 0 1 2.0
present Fertilization 0.66
cesarean Placenta Praevia | 1 1.9 1 2.0 '
indication? grade 4
Baby Mal | 8 151 |11 22.0
presentation
Other 4 7.5 2 4.0

CS: cesarean section



Table (11) showed that 39.6% and 36% of participants were gravida
2 of those who underwent GA and spinal anesthesia respectively, and
34% and 30.2% of particpants were paral of those who underwent spinal
anesthesia and G/A respectively. From the participants who underwent
GA (77.4%) have previous delivery and 69.8% have history of previous
C/S. The result showed that there was no statistical correlation to any
variable of the obstetrics characteristics of the participants between the two
groups (general vs spinal anesthesia), P values ranged between 0.10

(number of parity) to 0.87 (previous delivery).

Table 12: Comparison between types of anesthesia (general versus

40

spinal) based on Gestational age and Newborn characteristics .

Type of Anesthesia

Variable General Spinal P value
N % N %
37 3 5.7 7111111 | 14.0
Gestational age | 38 42 79.2 |33 66.0 0.24
(week) 39 7 13.2 10 20.0 '
40 or more 1 1.9 0.0 0.0
Newborn 2500-3000 9 17.0 5 10.0
weight  range | 3001- 3500 37 69.8 42 84.0 0.22
(grams) 3501-4000 7 13.2 3 6.0
Newborn head | Less than 32 5 9.4 8 16.0
circumference | 32-37 41 77.4 39 78.0 0.32
(cm) Less than 37 7 13.2 3 6.0
Newborn chest | Less than 30 10 18.9 10 20.0
circumference | 30-35 32 60.4 34 68.0 0.48
(cm) More than 35 11 20.8 6 12.0
Newborn Less than 48 10 18.9 6 12.0
Length  range | 48 to 53 38 71.7 39 78.0 0.62
(cm) More than 53 5 9.4 5 10.0

cm: centimeter
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Table (12) showed that 79.2% and 66% of participants with
gestational age 38 week underwent G/A and spinal anesthesia respectively,
its 84% and 69.8% of newborn babies weight ranged between 3001-3500
their mothers underwent spinal anesthesia and G/A respectively. It also
showed that 78% and 77.4% of newborn babies head circumference was32-

37cm and their mothers underwent spinal anesthesia and G/A respectively.

The result revealed that there is no statistical correlation difference to
gestational age to participants and newborn characteristics (weight, head
circumference, chest circumference, and length circumference) between the
two groups (general vs spinal anesthesia), P values was (p=0.24,0.22, 0.32,

0.48, and 0.62 respectively).

Table 13: Comparison between effect of type of anesthesia (general

versus spinal) on Apgar score at 1% and 5™ minute.

: What type of anesthesia?

Variable N Mean£SD |t P value
General 53 7.4

Apgar_ score at _ 0.94 452 | <0.001
1st minute Spinal 50 8.3
1.01
General 53 9.9
Apgar score at 0.26

5”? minute Spinal 50 9.9 083 109

0.44

Table (13) The mean of the first mint apgar score for newborn of
the participant’s who underwent general anesthesia and spinal anesthesia
were 7.4 + 0.94and 8.3 + 1.01 respectively with statistical significance

correlation between apgar score and the type of anesthesia(p <0.001).
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There is no statistical significance differences in the mean of 5"
minute abgar score for newborn in relation to the type of anesthesia (p=

0.95).

Table 14: Correlations between type of anesthesia (general verus
spinal) and apgar score at 1%minuite, Apgar score atSminuite, and

umbilical cord blood PH

Variable What type of anesthesia?
N Mean Mean+SD |R P value
Apgarl 103 7.8447 1.08 0.411** <0.001
Apgar5 103 9.9223 0.36 - 0.006 0.950
PH 103 NA NA 0.10 0.315

** Correlation is significant at the 0.01 level (2-tailed).

Table (14) showed that there is a medium to strong correlation (r = 0.41)
and statistically significant (p < 0.001) between Apgar score at 1% minute
and type of anesthesia (general versus spinal).There is a very low
correlation (r = 0.006) with no statistical significance (p = 0.95) between
apgar score at 5" minute and type of anesthesia (general versus spinal).
There is a low correlation(r = 0.10) with no statistical significance (p =
0.31) between PH of umbilical cord blood sample and type of anesthesia

(general versus spinal).
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Table 15: Cross tabulation between the type of anesthesia (general

versus spinal) and umbilical cord blood PH.

Variable
PH Total X? (p
value)
Type of <7.18 718 —|>7.38
anesthesia 7.38
General 6 45 2 53
11.5% 84.9% 3.8% 100.0%
5.8% 43.7% 1.9% 51.5% 5.5 (0.05)
Spinal 1 49 0 50
2.1% 98.0% 0.0% 100.0%
1.0% 47.6% .0% 48.5%

Table (15) there is a statistically significance correlation (p < 0.05)
between umbilical cord blood sample PH and type of anesthesia (general
versus spinal). PH of umbilical cord blood sample of newborns in general
anesthesia group was either acidosis and alkalosis 11.5% and 3.8%
respectively ,while it was in spinal anesthesia group acidosis and alkalosis

was (2.1% and 0.0%), respectively.
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Chapter Five
Discussion

Discussion

The primary purpose of this study was to comparisons of condition of
neonate's outcome delivered by elective cesarean section under general vs.
spinal anesthesia, our result showed that better clinical outcomes with
spinal anesthesia to newborns than G/A. In this chapter it discusses the

main result that found in the study.
Socio-demographic characteristic

The study review that one-third 37.9% of participants were gravida
land nearly one —third 30% of participants were have Para one. Nearly
two-third (65%) of them have history of previous C/S or previous delivery
C/S, which in the same line with number of C/S delivery (31.7%) in Jenin
city as mentioned in annual report (2011) and this is the highest percent in

Palestine, (Annual report in Palestine, 2011)

Regarding the indication for C/S nearly two-third (62.1%) of
participants has previous C/S, in contrast to Nelson in (2017) mention the
major indication of C/S was dystocia (43.5%), but in his study (64.5%) of
sample was have no previous C/S in opposite to this study. In (2016)
Suleiman mentioned the reason for request of C/S after precious C/S
include the risk of complications in mother rises with increasing number of

cesarean deliveries, especially the risk of placenta accreta.
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More than two-third (72.8%) of participant were done to them C/S
on 38 week gestation age ,the cause for C/S done on 38 weeks related to
the most of C/S planed at this time by gynecologist in Jenin Government
hospital. The result of this study also revealed that majority of new born
babies (76.7%, 77.7% and 74.8%) were weight between 3001-3500, head
circumference between 32-37(cm) and length range48-53 (cm)
respectively. In Palestine 2016 annual report recorded about newborns that
the percent of weight less than 2500gm were 9.5%, (Annual health report
in Palestine, 2016).

According to thesis result reviewed that there was no correlation
statistical significant between obstetric characteristics, Gestational age and
newborn characteristics and past surgical history of participants’
distribution according to type of anesthesia. At the same line a study done
in (2012) by Umran et al. showed that no significant correlation (p >0.05)
between spinal anesthesia and general anesthesia and neonatal outcome

with the neonatal and maternal parameters.

The result of this study showed that there was a statistical
significance correlation between Apgar score at the first minute to the
newborns babies of women's according to their type of anesthesia .In fact
many studies done and support the result, as a study done by Imtiaz in
(2010) recorded that there was no significant difference between the
affects of general anesthesia and spinal anesthesia on Apgar score of
neonates at 5 minutes interval and there was a significant difference only at

one minute after delivery. Another study done by Zahir et al. in (2011)
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recorded that babies born to mothers who underwent spinal anesthesia had
significantly better one minute Apgar (8.0+ 0.6 VS 6.5+ 0.7; p=<0.001)
and five minute Apgar score (9.0+_ 0.8 VS 7.4+ 0.9 p=<0.001), when
compared to those who underwent general anesthesia for caesarean section.
Solongey et al. in (2012) reported that Apgar score at 01 and 05 minutes
was also significantly higher in spinal anesthesia than general anesthesia;
8.04+0.82 vs 7.10+0.92 (p=0.0001) and 9.89+0.32 vs 9.34+1.07
respectively (p=0.0001). At the same line with the present study study done
by Saatsaz et al. in (2014) showed that there was a significant difference
between Apgar minute 1 in both groups. The average of Apgar scores at 1
min and 5 min were respectively 8.64+ 0.76 and 9.88+ 0.32 in Spinal
anesthesia, and 8.24+ 1 and 9.83% 0.55 in general anesthesia. In contrast to
present study, in (1995) study done by Krishnan et al. reported that at one
minute Apgar scores showed no significant difference in either group
general or spinal anesthesia. Babies delivered after general anesthesia
appeared relatively depressed requiring more free flow oxygen bag and
mask ventilation though. according to a study done by Krishnan et al in
(1995) found that no significant difference was seen in the mean 1 £ minute
Apgar scores in the two groups, however more neonates of the general
anesthesia group appeared depressed soon after birth, needing free flow of
oxygen bag and mask ventilation. Nayar et al. in (2016) revealed that
neonatal apgar scores were normal both at one minute and 5 minutes in

both groups spinal and general anesthesia studied.
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These result showed that there was correlation and statistically
significant between Apgar score at 1% minute and type of anesthesia
(general versus spinal No statistical significance between apgar score at 5"
minute and type of anesthesia (general versus spinal). The same result was
found in studies recorded that at 1% minute Apgar score in the spinal
anesthesia group was significantly higher and better than the general
anesthesia group, (Rasooli and Moslemi ,2014; Ong et al.,1989; Igbal et al.,
2012) .

The result showed that newborn babies to mothers under G/A their
PH of umbilical cord of blood sample develop acidosis (PH <7.18) was
5.8% and alkalosis (PH > 7.38) was 1.9% and newborn in spinal anesthesia
developed acidosis (PH <7.18) was 1% and no one developed alkalosis.
Newborn developed abnormalities in PH are treated in the same way to
who have low Apgar score at 1% minute. After stabilization of newborn by
pediatric doctor at 5 minute ABGs done again to them and tow from nine
have abnormal PH and those the same how admission to neonate ward and

have low Apgar score.

In same line of the result of present study ,a study done by Rasooli and
Moslemi in (2014) recorded that mean fetal acidity (low pH) in general
anesthesia group was higher than spinal anesthesia group; it means that the
embryos were more acidotic . Solangi et al. in (2013) found that
satisfactory pH > 7.30 was found high, 75 (93.7%) in spinal group as
compared to general anesthesia group 67 (83.7%) and unsatisfactory pH <

7.30 was low, 5 (6.3%) in spinal as compared to general anesthesia group
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13 (16.3%). .In contrast to result of present study ,studies done by
(Mancuso et al. ,2010; Nayar et al. ,2016) mentioned that no differences

were found in pH values between spinal and general anesthesia.

In this study most of newborn who have low Apgar at 1% minute less
than 6 developed cyanosed, hypoactive, cold extremities, desaturation and
decrease spo2, and immediately done to them stabilization in operation
room until transfer to neonate ICU. The stabilization done by pediatric
doctor and anesthesia doctor, resuscitation done to them by supplying
oxygen therapy by face mask, apply suction, warming newborn body, at
five minute reevaluation newborn and if still low Apgar score transfer to
neonate ICU .If Apgar score from 8-9 put newborn3 hrs in neonate for
observation, but if Apgar score less than 8 admitted to neonate. No one
newborn need to apply ETT or put on mechanical ventilator. Seven

newborn admit to neonate, 5 for observation and 2 admissions to ward.
Limitations

In this study, the limitations was pregnant women were dropped from
study related to their fear from spinal anesthesia and refuse to go C/S under
spinal anesthesia, thinking that spinal anesthesia do paralysis, this lead to
increase the time for data collection to the study. More over related to drop
pregnant women from the study it increases the time and effort to

researcher.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Mancuso%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20088721
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Conclusions

e Apgar score in spinal anesthesia at one minute is better than G/A, and

there is no differences at five minute in tow type of anesthesia.

e Spinal anesthesia is associated with better outcome for newborns than

G/A.

e Apgar score and umbilical artery blood pH of neonates to mothers
whose received G/A were lower than neonates whose mothers received

spinal anesthesia
Recommendations

e Every newborn have low Apgar score at 1% minute arterial blood gases
should be taken immediately after delivery from the umbilical cord.
Umbilical arterial and venous samples should be ready and segment of
cord that has been doubly clamped and isolate it from the placenta to all

pregnant women underwent C/S.

e Apply spinal anesthesia as possible to pregnant women have elective

CIS.

e Increase knowledge to hospital team include anesthesia doctor,
midwifery and nurses about benefit, complication and how to deal with

mothers who underwent C/S under spinal anesthesia.
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1-Part one: mothers data.

a- Demographic data:
1-Name (ID):

2-Date of Admission:
3-Age: a-18- 25 years b-26- 30years c-31-35years

4-Education: a- Illiterate b-school level
C-university level

5-Occupation: a-housewife b-worker
6-Marital status: a- Married b- Divorced
c- Separated d-Widowed

Level of family income: 1: <1500 2- 1600-3000 3- 3100-4500

b- Physical assessment:

1- Height to the mothers (cm): Weight of the mother(kg):
2- Past surgical history: 1-minor surgery 2- Major surgery
3- Nuli

c- History of Obstetric & gynecologist factors :
Number of Gravity: 1- Gravida 1 2-Gravida 2

3-Gravida 3 4-Gravida 4 5- more

Number of Parity: 1- Null 2- Paral 3-Para2

4-Para3 5-Para4 6- more

Have you any previous delivery? Yes No

If yes: what is the Type of previous delivery:
1-Vaginal delivery 2-Ceasarean section
How many previous CS? 1-null 2-First 3-Seconed

4-third ___ 5-more
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What is present cesarean indication?

Maternal request 2_Previous C/S

3- In Vitro Fertilization (IVF) 4-Placenta Praevia grade 4
5-Malpresentation of the baby 6-Maternal infection

7- Others

Gestational age (week): 1-37_ 2-38_ 3-39_ 4-40and more___

d- Anesthesia factor:

What type of anesthesia? 1- General 2- Spinal
2-Baby data:
c- Anthropometric measurements to newborn:

Gender: male female

1-Newborn weight range (grams):
2500-3000gm 3001- 3500 gm 3501-4000gm

2-Newborn head circumference (cm):
<32cm 32-37 cm >37cm

3-Newborn chest circumference (cm):
< 30cm 30-35cm >35cm

4-Length range (cm):

<48 cm 48 to 53 cm >53 cm



b-Apgar score :physical signs

a- Heart Rate:

64

Score 0 1 2
Absent < 100 beats/min >100 beats/min
One minute
5 Minute
b-Respiration
Score 0 1 2
Absent Irregular/weak/slow | Regular
breathing/gasping breathing/strong
cry
One minute
5 Minute

C - Muscle tone and movement

Score 0 1 2
None/limp Some flexion Good
flexion/action
motion
One minute

5 Minute
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D - Skin color / oxygenation

Score 0 1 2

Completely Blue at extremities; | Body and

blue pink body extremities pink
One minute
5 Minute

E - Reflex irritability to tactile stimulation

Score 0 1 2
Silence; no Grimace/feeble cry | Cry/cough/sneeze
response to when stimulated
stimulation
One minute
5 Minute
c-PH Umbilical Cord:
1-PH: <7.18 7.18-7.38 >7.38
2-PC0O2: <32 32 - 66 >66
3-HCO3: <17 17 -27 >27
4-PO2: <6 6-31 >31
5-Base excess (mmol/L): <-8.3 -8.3-2.6 >2.6
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