
REPRODUCTIVE HEALTH OF WOMAN
РЕПРОДУКТИВНЕ ЗДОРОВ’Я ЖІНКИ

№4 (75)/2024

ISSN 2708-8723   (print)  
ISSN 2708-8731 (online)

70

А К У Ш Е Р С Т В О

© The Author(s) 2024 This is an open access article under the Creative Commons CC BY license

DOI: https://doi.org/10.30841/2708-8731.4.2024.308997

Comparative analysis of Apgar scores in newborns: 
the impact of anesthesia methods during cesarean 
delivery
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Analgesia during caesarean section has a protective property regarding the condition of mother and child. Anesthesia meth-
ods should minimize harm to the newborn. The main problem after general anesthesia is respiratory distress syndrome.
The objective: to evaluate the impact of the use of different types of anesthesia (general anesthesia or spinal anesthesia) 
during cesarean section on the health of newborns.
Materials and methods. 120 full-term pregnant women who underwent planned cesarean section were included in the 
study. The study participants are divided into groups: I group – 70 pregnant women who underwent a cesarean section 
under general anesthesia; Group II – 50 patients with spinal anesthesia during cesarean section.
The duration of labor and the time of induction of anesthesia were carefully recorded. To assess the health of the newborn 
the Apgar score was used 1, 5 and 10 minutes after delivery.
Results. The study found that the method of delivery affects the neonatal Apgar score. Shorter time from anesthesia to 
birth (within 5 min) and delivery through the uterus (more than 120 s) led to a decrease in Apgar scores by 1 min.
At the same time, it was established that the assessment of newborns at birth according to the Apgar scale at the level 
of 4–6 points after 5 and 10 minutes was lower during childbirth with general anesthesia compared to the assessment of 
newborns who were born with the use of spinal anesthesia, and at the assessment of 7–10 points – greater after 5 min 
and 10 min in newborns who were born in childbirth with spinal anesthesia than in babies who were born in childbirth 
under usual general anesthesia.
Conclusions. The results of the study demonstrate that the methods of anesthesia during cesarean section improve the 
health of the mother and the child. Health care providers can improve prenatal care and outcomes with this knowledge. 
Spinal anesthesia improves the condition of the newborn, as determined by the Apgar score at three intervals.
Keywords: caesarean section, general anesthesia, spinal anesthesia, Apgar scale.

Порівняльний аналіз балів за шкалою Апгар у новонароджених: вплив методів анестезії  
під час кесарева розтину
Є. Ш. Аббуд, Д. Н. Абед, С. Дж. Аль-Хіалі

Знеболювання під час кесарева розтину має захисну властивість щодо стану матері та дитини. Методи анестезії повин
ні звести до мінімуму шкоду для новонародженого. Основною проблемою після загальної анестезії є респіраторний 
дистрес-синдром. 
Мета дослідження: оцінювання впливу використання різних видів анестезії (загальний наркоз або спінальна анесте-
зія) під час кесарева розтину на здоров’я новонароджених. 
Матеріали та методи. До дослідження включено 120 жінок з доношеною вагітністю, яким проведено плановий ке-
сарів розтин. Учасники дослідження розподілені на групи: I група – 70 вагітних, яким кесарів розтин проведено під 
загальним наркозом; ІІ група – 50 пацієнток, при знеболюванні яких під час кесарева розтину виконано спинномозкову 
анестезію. 
Ретельно записували тривалість пологів та час уведення анестезії. Для оцінювання здоров’я новонародженого викорис-
товували оцінку за шкалою Апгар через 1, 5 і 10 хв після пологів. 
Результати. Дослідження встановило, що спосіб пологів впливає на неонатальну оцінку за шкалою Апгар. Коротший 
час від надання анестезії до народження (протягом 5 хв) і пологів через матку (більше 120 с) призвів до зниження балів 
за шкалою Апгар на 1-у хв.
Водночас встановлено, що оцінка новонароджених при народженні за шкалою Апгар на рівні 4–6 балів через 5 хв 
та 10 хв була нижчою при пологах із загальною анестезією порівняно з оцінкою новонароджених, які народились із 
застосуванням спинномозкової анестезії, а при оцінці у 7–10 балів – вищою через 5 хв і 10 хв у новонароджених, які 
народились в пологах зі спінальною анестезією, ніж у немовлят, які народились в пологах під звичайною загальною 
анестезією. 
Висновки. Результати дослідження демонструють, що методи анестезії під час кесарева розтину покращують стан 
здоров’я матері та дитини. Постачальники медичних послуг можуть поліпшити пренатальний догляд і результати за-
вдяки цим знанням. Спинномозкова анестезія покращує стан новонародженого, що визначено завдяки оцінці за шка-
лою Апгар через три інтервали.
Ключові слова: кесарів розтин, загальна анестезія, спинномозкова анестезія, шкала Апгар.
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During cesarean surgery, the selection of the best anesthe-
sia technique is a cornerstone for the secession of sur-

gery, the choice of anesthesia is based on different factors like 
pregnant women’s status, degree of emergencies, and patient 
preference. Generally, anesthesia affects blood perfusion to the 
uterus which in turn affects the blood supply to the fetus [1].

There is a huge concern about fetal exposure to high 
doses of anesthesia during general anesthesia in cesarian 
surgery so other techniques for anesthesia have been used 
like spinal anesthesia, and spinal anesthesia nowadays be-
come a very popular technique used to induce anesthesia 
[2]. Some limitations associated with the use of spinal an-
esthesia, one of them is maternal hypotension which oc-
curs in about 74% of planned cesarean surgeries [3]. 

Fetal distress syndrome is a major limitation during 
general anesthesia but in spinal anesthesia, this limitation 
is almost negligible. the duration of administration of spi-
nal anesthesia and delivery of the fetus is a very important 
factor for neonatal health[3]. Poor neonatal health after 
general anesthesia and maternal hypotension during spi-
nal anesthesia make it very important to study and com-
pare both techniques [4]. The Apgar scoring system is a 
well-established method for promptly assessing the vital 
signs of newborns in the immediate postnatal period. It 
encompasses key parameters such as skin color, heart rate, 
respiratory function, muscular tone, and reflex respon-
siveness, collectively contributing to an Apgar score [5]. 

With the increasing prevalence of cesarean section de-
liveries, anesthesiologists face a distinctive challenge: how 
to administer anesthesia in a manner that ensures both ma-
ternal and neonatal safety[6]. The primary goal is to prevent 
maternal awareness, uphold fetal oxygen supply, and miti-
gate potential adverse effects from anesthetic medications 
crossing the maternal-placental interface [7]. The Apgar 
score is a crucial tool used to evaluate the health of newborns 
and determine the effects of obstetric anesthetics [8]. 

It is used to evaluate criteria within one, five, and 10 
minutes after a newborn’s birth. Any scores below 4 are clas-
sified as dangerously low, whilst scores ranging from 4 to 6 
are designated as moderately low. On the other hand, scores 
within the range of 7 to 10 often indicate a favorable condi-
tion in newborns [9]. The primary focus is on determining 
the amount of time that passes between the beginning of the 
anesthetic regimen and the delivery of the baby [10]. 

Among neonates who were born by cesarean section gen-
eral health of the neonate is very crucial, using the Apgar 
score to evaluate the general status of a newborn is very im-
portant [11]. The ultimate objective is to generate substan-
tial insights that may be used to improve the outcomes for 
neonates. A comprehensive understanding of the dynamics 
between anesthetic procedures, the induction-to-delivery in-
terval, and Apgar scores is imperative for advancing clinical 
practices and enhancing perinatal care [12].

Identifying the factors influencing newborn outcomes 
in the context of cesarean deliveries empowers healthcare 
providers to make informed decisions, ultimately enhanc-
ing the well-being of both mothers and infants [13]. 

The objective: of this research is to investigate the in-
fluence that various anesthetic methods (spinal anesthesia 
and general anesthesia) on neonatal health by measuring 
the Apgar score for different time intervals. 

MATERIALS AND METHODS
The study’s conduct, which was a prospective observa-

tional study, was carried out from November 2022 to March 
2023 at Al-Yarmouk Teaching Hospital in Baghdad, Iraq.

Participants
A total of 120 women with singleton pregnancies, be-

tween 36 to 40 weeks gestation, and scheduled for elective 
cesarean section were enrolled in the study. Exclusion cri-
teria included women with pre-existing medical conditions 
such as diabetes (DM) or hypertension, as well as those who 
had taken analgesic or sedation drugs before the operation.

Anesthetic techniques
The 120 women were divided into two groups:
1. Group 1 (General Anesthesia) Seventy participants 

received general anesthesia. Before the initiation of anesthe-
sia, participants underwent a pre-oxygenation process which 
included the delivery of pure oxygen at a concentration of 
100% via a face mask for a length of 3 minutes. Within the 
context of the intravenous induction technique, a modest 
dosage of propofol (3–5  mg/kg) was administered in con-
junction with a single dose of ketamine (1 mg/kg). 

In the subsequent step, a dosage of 0.5 milligrams per 
kilogram of body weight of the non-depolarizing muscle 
relaxant rocuronium bromide (Esmeron)® was delivered. 
The technique of endotracheal intubation was carried out, 
and the patient was kept under anesthesia by administer-
ing a combination of oxygen and 2% isoflurane, in addi-
tion to rocuronium bromide at a dosage of 0.1 mg/kg, until 
the surgical operation was completed [14].

2. Group 2 (Spinal Anesthesia) - Fifty patients re-
ceived spinal anesthesia following atropine administra-
tion. Spinal anesthesia was conducted using Marcaine 
(0.5%) at a concentration of 5 mg /ml [15].

Data Collection
A systematic questionnaire was used to obtain the fol-

lowing information from each participant: their name, age, 
body weight, gestational age, and whether they required 
an induction of cesarean section. This information was 
gathered before the operation was performed.

Time Intervals
Two specific time intervals were recorded during the 

procedure:
1. The Induction-Delivery Interval (I-D) refers to the 

duration between the commencement of anesthetic induc-
tion and the moment of the baby’s delivery.

2. The Uterine-Delivery Interval (U-D) refers to the 
duration between the initial uterine incision and the sub-
sequent delivery of the infant.

Outcome Measures
After the delivery of each baby, the Apgar score was 

recorded at 1, 5, and 10 minutes by trained healthcare pro-
viders. Appropriate resuscitation measures were adminis-
tered, if necessary.

Data Analysis
 All the statistical analysis was carried out with the 

help of the SPSS version 24.0 software. The data were ex-
pressed as the frequency (percent). Chi-square tests were 
used to examine the relationships between Apgar score 
induction duration and cesarian duration. If the P values 
were less than 0.05, then the differences were determined 
to be statistically significant.
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Ethical Considerations
This research was carried out by the ethical criteria 

that were provided, as well as with the permission of the 
institutional review board. Before including any of the 
participants in the research project, we made sure to get 
their informed consent beforehand.

RESULTS AND DISCUSSION
In Table 1, there are significant relationship when 

compared between type of cesarian and type of anesthe-
sia that used (p<0.05) at the same table, higher percent of 
deliveries have been found in elective cesarian after spinal 
anesthesia was 78.9% and lower percent was found in elec-
tive cesarian after general anesthesia. 

In Table 2, using general anesthesia for induction of ce-
sarian surgery, the Apgar score has been found that, after 1 
minute of induction there is a significant relationship be-
tween the Apgar score and duration of induction of delivery, 
the highest score (7–10) has been found in newborn with in-
duction duration between 6 to 9 minutes. In the same table, 
when measuring the Apgar score for the same newborns after 

5 minutes, it has been found that there is a significant rela-
tionship between Apgar score and induction before surgery 
(p less than 0.05) and most newborns had higher Apgar score 
(7–9) found after induction duration (6–9) minutes. The 
same finding was seen after 10 minutes of induction.

In Table 3, when the caesarian surgery was achieved by 
general anesthesia, the Apgar score for the newborn at the 
first minute showed a significant relationship with the du-
ration of the duration of surgery besides, most of the new-
borns are at a sore 7–10 when the surgery duration more 
than 120 second, but when surgery duration is less than 120 
seconds most of the newborns are located at 4-6 according 
to Apgar score. 

In the same table, after 5 minutes and 10 minutes of 
surgery, when the caesarian surgery was achieved by 
general anesthesia, the Apgar score for the newborn at 
the first minute showed a significant relationship with 
the duration of the duration of surgery after 5 minutes of 
surgery. Besides, most of newborns have an Apgar score 
(7–10) regardless of the time of surgery.

Elective ceserian Emergency ceserian P-value

Ceserians achieved by General anesthesia 12 (21.1%) 38 (61.3%)
6.54E-06

Ceserians achieved by Spinal anesthesia 46 (78.9%) 24 (38.7%)

Total cases 58 62 120

Table 1
Comparison between type of cesarians and type of anesthesia used during delivery

Induction 
delivery 
interval 

(min)

No. of 
cases

At 1 min in newborns At 5 min in newborns At 10 min in newborns

0 to 3
Points

4 to 6
Points

7 to 10
Points

0 to 3
Point

4 to 6
Points

7 to 10
Points

0 to 3
Point

4 to 6
Points

7 to 10
Points

Up to 5
16

(22.8%)
1

(20.0%)
11

(32.3%)
4

(12.9%)
0 0

16
(25.4%)

0 0
16

(23.1%)

06–9
49

(70.0%)
2

(40.0%)
21

(61.7 %)
26

(83.8%)
0

5
(61.4%)

44
(70%)

0
1

(100%)
48

(69.6%)

>10
5

(7.2%)
2

(40.0%)
2

(59%)
1

(32.2%)
0

2
(28.6%)

3
(47.6%)

0 0
5

(7.4%)

Total 70
5

(7.1%)
34

(48.6%)
31

(44.3%)
0

7
(10.0%)

63
(90.0%)

0
1

(1.4%)
69

(98.6%)

P-value 2.22E-12 3.18E-13 0.81

Table 2
Induction refers to the period after general anesthesia and the newborn’s Apgar score

Cesarean 
delivery 
interval 

(Sec)

No. of 
cases

At 1 min in newborns At 5 min in newborns At 10 min in newborns

0 to 3
Points

4 to 6
Points

7 to 10
Points

0 to 3
Points

4 to 6
Points

7 to 10
Points

0 to 3
Points

4 to 6
Points

7 to 10
Points

>120
40

(57.0%)
2

(66.0%)
16

(66.0%)
22

(51.0%)
0

6
(100%)

34
(53.0%)

0
1

(100%)
39

(56.0%)

<120
30

(42.0%)
1

(33.0%)
8

(33.0%)
2

(48.0%)
0 0

30
(46.0%)

0 0
30

(43.0%)

Total 70
3

(4.3%)
24

(34.3%)
43

(61.4%)
0

6
(8.6%)

64
(91.4%)

0
1

(1.4%)
69

(98.6%)

P-value 0.443 0.026 0.383

Table 3
Caesarean delivery time following general anesthesia and Apgar scoring in newborns
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In Table 4, using spinal anesthesia for induction of cesar-
ian surgery, the Apgar score has been found that, after 1 min-
ute of induction there is a significant relationship between 
the Apgar score and duration of induction of delivery, the 
highest score (7–10) has been found in a newborn with in-
duction duration between 6 to 9 minutes. In the same table, 
when measuring the Apgar score for the same newborns after 
5 minutes, it has been found that there is no significant rela-
tionship between Apgar score and induction before surgery 
(p more than 0.05) and most newborns had higher APGAR 
score (7–9) found after induction duration (6–9) minutes. 
The same finding was seen after 10 minutes of induction ex-
cept for the relationships between the duration of induction 
and the Apgar score was significant (p less than 0.05).

In Table (5), when the caesarian surgery was achieved 
by spinal anesthesia, the measurement of the APGAR 
score for the newborn at the first minute, 5th minute, and 
10th minute showed a significant relationship with dura-
tion of duration of surgery, most of the newborns (at 1st, 
5th and 10th minutes) are at a sore 7-10 when the surgery 
duration regardless to duration of surgery. 

The results of this research indicate that neonates who 
were delivered by a cesarean section while under spinal 
anesthesia had higher 1-minute Apgar scores than those 
who were delivered under general anesthesia. The associa-
tion between Apgar scores and the amount of time that 
passed between the induction of labor and the birth of the 
baby was investigated via the use of an analysis. 

It is important to note that of the patients in Group 
I, who were given general anesthesia, sixteen of them had 
induction-delivery intervals that were less than five min-
utes, and twelve of their newborns had Apgar ratings that 
ranged from low to moderate. Attributing this discovery to 
the kind of anesthetic that was administered is a possibility. 

On the other hand, none of the patients in Group II 
who were given spinal anesthetic had induction-delivery 
intervals that were shorter than five minutes, and none of 
their infants had poor Apgar scores. 

These results are consistent with other studies that 
have shown that general anesthesia tends to depress Ap-
gar scores at 1 min; at Apgar 5 many infants will have re-
covered but the initial depression is theoretically linked 
to early childhood cognitive issues in contrast to spinal 
anesthesia [16–19]. 

Additionally, induction-delivery intervals that were 
longer than ten minutes were similarly linked with moder-
ate Apgar scores. One possible explanation for this is that 
the extended use of anesthetic led to a greater degree of 
neonatal acidity than was previously thought. 

On the other hand, infants that were delivered under 
spinal anesthetic consistently demonstrated better Apgar 
ratings. this finding agreed with a previous study in which 
Predicting neonatal low Apgar scores after labor induc-
tion using this database may be a more effective and prom-
ising outcome. This was the case even in situations when 
the induction-delivery gap became longer [20, 21]. 

Induction 
delivery 
interval 

(min)

No. of 
cases

At 1 min in newborns At 5 min in newborns At 10 min in newborns

0 to 3
Points

4 to 6
Points

7 to 10
Points

0 to 3
Point

4 to 6
Points

7 to 10
Points

0 to 3
4 to 6
Points

7 to 10
Points

Up to 5
4

(8.0%)
0

2
(9.5%)

2
(7.0%)

0 0
4

(8.3%)
0 0

4
(8.2%)

6 to10
42

(84.0%)
0

16
(76.0%)

26
(93.0%)

0
1

(50.0%)
41

(85.7%)
0 0

42
(85.7%)

>10
4

(8.0%)
1

(100%)
3

(1.5%)
0 0

1
(50.0%)

3
(7.0%)

0
1

(100%)
3

(6.1%)

Total 50
1

(2.0%)
21

(42.0%)
28

(56.0%)
0

2
(4.0%)

48
(96.0%)

0
1

(2.0%)
49

(98.0%)

P-value 0.0041 0.081 0.0028

Table 4 
Induction – delivery time following spinal anesthesia and Apgar scoring in newborns

Table 5
Cesarean delivery time following spinal anesthesia and Apgar scoring in newborns

Cesarean 
delivery 
interval 

(Sec)

No. of 
cases

At 1 min in newborns At 5 min in newborns At 10 min in newborns

0 to 3
Points

4 to 6
Points

7 to 10
Points

0 to 3
Points

4 to 6
Points

7 to 10
Points

0 to 3
Points

4 to 6
Points

7 to 10
Points

<120
26

(52.0%)
0

6
(46.1%)

20
(74.0%)

0
1

(25.0%)
25

(54.3%)
0 0

26
(53.0%)

>120
24

(48.0%)
0

7
(53.9%)

17
(26.0%)

0
3

(75.0%)
21

(45.7%)
0

1
(100%)

23
(47.0%)

Total 50 0
13

(26.0%)
27

(74.0%)
0

4
(8.0%)

46
(92.0%)

0
1

(2.0%)
49

(98.0%)

P-value 0.0034 0.012 0.00069
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When compared to those in Group II, newborns 
who were delivered to moms who had uterine delivery 
intervals that were longer than 120 seconds and who 
were furthermore undergoing general anesthesia had 
Apgar ratings that ranged from low to severe severity 
this finding agreed with a previous study in which they 
found that, Newborns infants with induction-delivery 
time (≤5 min and >10 min) and uterine – delivery in-
terval (>120 sec) had low and low to moderate Apgar 
scores at one minute on other hand all babies born were 
improved and show satisfactory Apgar score at 5 min-
ute and 10 minutes interval after resuscitation (oxygen-
ation and oral suction) [22]. 

The lengthening of the time between the uterine de-
livery and the birth of the baby is known to reduce the 
effectiveness of the exchange between the mother and 
the fetus, which may result in fetal activation. The poor 
1-minute Apgar scores may be due to laryngeal spasms 
that were caused by the aspiration of blood or amniotic 
fluid during intrauterine manipulation. 

As a result, the findings of the study indicate that 
induction-delivery intervals of less than 5 minutes and 
more than 15 minutes, as well as uterine-delivery inter-
vals of less than 120 seconds, have a lesser impact on the 
Apgar scores of neonates born to mothers who receive 
spinal anesthesia as opposed to providing them with gen-
eral anesthesia, this finding was considered with a pre-
vious studies in which they found that the duration of 

induction impacts an influence on neonatal health and 
its scoring by Apgar [23–25]. 

The amount of time that has elapsed between the ad-
ministration of anesthesia and the clamping of the umbili-
cal cord is a crucial factor that plays a role in determining 
the outcomes for newborns. This period is the length of 
time that the fetus is exposed to the medications that the 
mother is taking while she is carrying the baby. Another 
crucial factor to consider is the length of time that elapses 
between the uterine incision and the delivery of the baby. 
There is a correlation between the length of time that 
elapses between the incision and the delivery of the baby 
and an increased risk of fetal acidosis. This condition is 
often linked to uteroplacental vasoconstriction [26, 27].

CONCLUSIONS
According to present data, Spinal anesthesia appeared 

to be beneficial when compared to general anesthesia, es-
pecially in cases with extended induction-delivery times 
or prolonged uterine-delivery intervals. However, with 
appropriate care and resuscitative measures, neonatal 
Apgar scores can significantly improve, ensuring the well-
being of newborns delivered via cesarean section. 

These findings provide valuable insights for healthcare 
practitioners and may contribute to optimizing care and 
outcomes in cesarean section deliveries. Further research 
and clinical exploration are warranted to confirm and ex-
pand upon these findings.

Information about the authors
Eftekhar Shamkhee Abbood – M.B.CH.B, Arab Board of Gynaecology and Obstetrics, Lecturer, College of Medicine, Ibn 

Sina University, Iraq. E-mail: eftekharalsaady@ibnsina.edu.iq, eftekhar.sha@gmail.com
ORCID: 0009-0001-0091-5353
Dina Nawfal Abed – MBChB FICMS / Obst. & Gyn., Lecturer, College of Medicine, Ibn Sina University, Iraq. E-mail: 

dina.nawfal.g@ibnsina.edu.iq
Sahar Jabbar AL-Hiali – M.B.CH.B, C.A.B.P – F.I.C.M.S, Pediatrics, College of Medicine, Ibn Sina University, Iraq. 

E-mail: saharjabbarkadhum@inbsina.edu.lq
ORCID: 0000-0003-1550-1150

Відомості про авторів
Ефтехар Шамхі Аббуд – M.B.CH.B, Арабська рада гінекології та акушерства, лектор, Медичний коледж, Універси-

тет Ібн Сіна, Ірак. E-mail: eftekharalsaady@ibnsina.edu.iq, eftekhar.sha@gmail.com
ORCID: 0009-0001-0091-5353
Діна Навфал Абед – MBChB FICMS / акушерство і гінекологія, лектор, Медичний коледж, Університет Ібн Сіна, 

Ірак. E-mail: dina.nawfal.g@ibnsina.edu.iq
Сахар Джаббар Аль-Хіалі – M.B.CH.B, C.A.B.P – F.I.C.M.S, педіатрія, Медичний коледж, Університет Ібн Сіна, 

Ірак. E-mail: saharjabbarkadhum@inbsina.edu.lq,
ORCID: 0000-0003-1550-1150

REFERENCES
1. Miller RD, Eriksson LI, Fleisher  LA, 
Wiener-Kronish JP, Young WL. Anesthe-
sia for Thoracic Surgery. Miller‘s Anes-
thesia. 2010;(2):2827-30.
2. Kinsella SM, Carvalho B, Dyer RA, Fer-
nando R, McDonnell N, Mercier FJ, et al. 
International consensus statement on the 
management of hypotension with vasopres-
sors during caesarean section under spinal 
anaesthesia. Anaesthesia. 2018;73(1):71-
92. doi: 10.1111/anae.14080. 
3. Rimsza RR, Perez WM, Babbar  S, 
O’Brien  M, Vricella  LK. Time from 
neuraxial anesthesia placement to de-

livery is inversely proportional to um-
bilical arterial cord pH at scheduled 
cesarean delivery. Am J Obstet Gyne-
col. 2019;220(4):389.e1-389.e9. doi: 
10.1016/j.ajog.2019.01.006. 
4. Powell MF, Morgan CJ, Cantu  JA, 
Sakawi  Y, Biggio  JR, Tita  ATN, et al. 
Obesity and Neonatal Cord Blood Gas 
Results at Cesarean: Effect of Intraop-
erative Blood Pressure. Am J Perinatol. 
2017;34(7):716-21. doi: 10.1055/s-
0036-1597847.
5. Medeiros TKS, Dobre M, da Silva DMB, 
Brateanu A, Baltatu OC, Campos LA. In-

trapartum Fetal Heart Rate: A Possible 
Predictor of Neonatal Acidemia and AP-
GAR Score. Front Physiol. 2018;9:1489. 
doi: 10.3389/fphys.2018.01489. 
6. Obsa MS, Shanka GM, Mencha-
mo MW, Fite RO, Awol MA. Factors As-
sociated with Apgar Score among New-
borns Delivered by Cesarean Sections at 
Gandhi Memorial Hospital, Addis Ababa. 
J Pregnancy. 2020;2020:5986269. doi: 
10.1155/2020/5986269. 
7. Ayrapetyan M, Talekar K, Schwaben-
bauer K, Carola D, Solarin K, McElwee D, 
et al. Apgar Scores at 10 Minutes and 

Outcomes in Term and Late Preterm 
Neonates with Hypoxic-Ischemic En-
cephalopathy in the Cooling Era. Am 
J Perinatol. 2019;36(5):545-54. doi: 
10.1055/s-0038-1670637. 
8. Hassen TA, Chojenta C, Egan N, Lox-
ton D. The Association between the Five-
Minute Apgar Score and Neurodevelop-
mental Outcomes among Children Aged 
8-66 Months in Australia. Int J Environ 
Res Public Health. 2021;18(12):6450. 
doi: 10.3390/ijerph18126450. 
9. Goswami IR, Whyte H, Wintermark P, 
Mohammad  K, Shivananda  S, Louis  D, 



REPRODUCTIVE HEALTH OF WOMAN
РЕПРОДУКТИВНЕ ЗДОРОВ’Я ЖІНКИ 
№4 (75)/2024

ISSN 2708-8723   (print)  
ISSN 2708-8731 (online)

75

А К У Ш Е Р С Т В О

et al. Characteristics and short-term 
outcomes of neonates with mild hypoxic-
ischemic encephalopathy treated with hy-
pothermia. J Perinatol. 2020;40(2):275-
83. doi: 10.1038/s41372-019-0551-2. 
10. Hill NE, Granlund B. Anesthesia for 
Labor, Delivery, and Cesarean Section in 
High-Risk Heart Disease [Internet]. In: Stat-
Pearls Treasure Island (FL): StatPearls Pub-
lishing; 2024. Available from: https://www.
ncbi.nlm.nih.gov/books/NBK574578/.
11. Gwanzura C, Gavi S, Mangiza  M, 
Moyo  FV, Lohman  MC, Nhemachena  T, 
et al. Effect of anesthesia administration 
method on apgar scores of infants born to 
women undergoing elective cesarean sec-
tion. BMC Anesthesiol. 2023;23(1):142. 
doi: 10.1186/s12871-023-02098-w. 
12. Nasr VG, Davis JM. Anesthetic use in 
newborn infants: the urgent need for rigor-
ous evaluation. Pediatr Res. 2015;78(1):2-
6. doi: 10.1038/pr.2015.58. 
13. Kamath BD, Todd JK, Glazner  JE, 
Lezotte D, Lynch AM. Neonatal outcomes 
after elective cesarean delivery. Obstet 
Gynecol. 2009;113(6):1231-8. doi: 
10.1097/AOG.0b013e3181a66d57. 
14. Hwang J, Hong B, Kim YH, Lee WH, 
Jo Y, Youn S, et al. Comparison of laryn-
geal mask airway supremeTM as non-

inflatable cuff device and self-pressurized 
air-QTM in children: Randomized con-
trolled non-inferiority study. Medicine 
(Baltimore). 2019;98(10):e14746. doi: 
10.1097/MD.0000000000014746. 
15. Olawin AM, M Das  J. Spinal Anes-
thesia [Internet]. In: StatPearls Treasure 
Island (FL): StatPearls Publishing; 2024. 
Available from: https://www.ncbi.nlm.nih.
gov/books/NBK537299/#.
16. Sendağ F, Terek C, Oztekin K, Sağol S, 
Asena U. Comparison of epidural and gen-
eral anaesthesia for elective caesarean 
delivery according to the effects of apgar 
scores and acid-base status. Aust N Z J 
Obstet Gynaecol. 1999;39(4):464-8. doi: 
10.1111/j.1479-828x.1999.tb03134.x. 
17. Mancuso A, De Vivo A, Giacobbe A, 
Priola V, Maggio SL, Guzzo M, et al. Gen-
eral versus spinal anaesthesia for elective 
caesarean sections: effects on neona-
tal short-term outcome. A prospective 
randomised study. J Matern Fetal Neo-
natal Med. 2010;23(10):1114-8. doi: 
10.3109/14767050903572158. 
18. Tarimo CS, Bhuyan SS, Li Q, Ren W, 
Mahande  MJ, Wu  J. Combining Resam-
pling Strategies and Ensemble Machine 
Learning Methods to Enhance Prediction of 
Neonates with a Low Apgar Score After In-

duction of Labor in Northern Tanzania. Risk 
Manag Healthc Policy. 2021;14:3711-20. 
doi: 10.2147/RMHP.S331077. 
19. Debele TZ, Cherkos EA, Badi  MB, 
Anteneh  KT, Demssie  FW, Abdo  AA, et 
al. Factors and outcomes associated with 
the induction of labor in referral hospi-
tals of Amhara regional state, Ethiopia: a 
multicenter study. BMC Pregnancy Child-
birth. 2021;21(1):225. doi: 10.1186/
s12884-021-03709-5. 
20. Tarimo CS, Mahande MJ, Obure  J. 
Prevalence and risk factors for caesarean 
delivery following labor induction at a ter-
tiary hospital in North Tanzania: a retro-
spective cohort study (2000-2015). BMC 
Pregnancy Childbirth. 2020;20(1):173. 
doi: 10.1186/s12884-020-02861-8. 
21. Ismaiel MS. Effect of General Anesthe-
sia On Apgar Score In Relation To Induc-
tion-Delivery and Uterine-Delivery Interval. 
Tikrit J Pharm Sci. 2023;9(1):134-8.
22. Teal E, Nicole MD, Adam MD, Sar-
ah  BS. Neonatal Morbidity Associated 
with Duration of Labor Induction [14L]. 
Obst Gynecol. 2018;131:132-3.
23. Razaz N, Muraca GM, Fink K, Bou-
tin  A, John  S, Lisonkova  S, et al. Time 
of delivery among low-risk women at 
37-42  weeks of gestation and risks of 

stillbirth and infant mortality, and long-
term neurological morbidity. Paediatr 
Perinat Epidemiol. 2022;36(4):577-87. 
doi: 10.1111/ppe.12868. 
24. Middleton P, Shepherd E, Mor-
ris  J, Crowther  CA, Gomersall  JC. 
Induction of labour at or beyond 37 
weeks’ gestation. Cochrane Database 
Syst Rev. 2020;7(7):CD004945. doi: 
10.1002/14651858.CD004945.pub5. 
25. Leung TY, Stuart O, Sahota  DS, 
Suen SS, Lau TK, Lao TT. Head-to-body 
delivery interval and risk of fetal acidosis 
and hypoxic ischaemic encephalopathy 
in shoulder dystocia: a retrospective 
review. BJOG. 2011;118(4):474-9. doi: 
10.1111/j.1471-0528.2010.02834.x.
26. Geldenhuys E, Coldrey J, Wright C, 
Nel D, Roberts DJ, Boyd  TK, et al. Fe-
tal foot length at delivery as a tool for 
determining gestation length in non-
macerated stillbirths. Int J Gynaecol Ob-
stet. 2017;138(1):107-12. doi: 10.1002/
ijgo.12177. 
27. Ghebremeskel GG, Kahsay MT, Gul-
bet  ME, Mehretab  AG. Determinants of 
maternal length of stay following childbirth 
in a rural health facility in Eritrea. BMC 
Pregnancy Childbirth. 2023;23(1):613. 
doi: 10.1186/s12884-023-05931-9. 

Стаття надійшла до редакції  27.03.2024. – Дата першого рішення 04.04.2024. – Стаття подана до друку 28.05.2024


