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Comparative analysis of Apgar scores in newborns:
the impact of anesthesia methods during cesarean
delivery

E. Sh. Abbood, D. N. Abed, S. J. AL-Hiali
College of Medicine, Ibn Sina University, Iraq

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.

MopiBHaNbHMIA aHani3 6anie 3a WKano Anrap y HOBOHapoOO)KeHUX: BNJIUB MeToAiB aHecTe3il
nig yac kecapesa po3TUHY
€. L. A6b6ya, A. H. Aben, C. Ox. Anb-Xiani

3He6oMIoBAHHS TTi/ Yac KecapeBa PO3TUHY MA€ 3aXKMCHY BJACTUBICTH 1IOJI0 CTAHy MaTepi Ta AuTuHu. MeTo/u anecTesii mosuH-
Hi 3BECTH JI0 MiHIMyMY HIKOAY JIJIi HOBOHAPOKeHOro. OCHOBHOMK MPOOJIEMOIO TIic/Ist 3arajibHOT aHecTesii € pecnipaTopHuit
JIUCTPEC-CUH/IPOM.

Mema docnidvcenns: oliHIOBAHHS BILUIMBY BUKOPUCTAHHS PI3HUX BUIIB aHecTesii (3araibHuii Hapkos abo criHaibHa aHecTe-
3is1) miz yac KecapeBa PO3THHY Ha 3710POB’sl HOBOHAPOIYKCHUX.

Mamepianu ma memoou. Jlo pociimkenns BkaoueHo 120 jKiHOK 3 TOHONIEHOIO BariTHICTIO, SKUM ITPOBEACHO TIAHOBHIL Ke-
capiB PO3THH. YUYaCHUKH JOCTiPKeHHs po3no/ineni Ha rpymu: | rpyma — 70 BariTHUX, SIKMM KecapiB pO3TUH MPOBENEHO TTi[
3arajibHUM HapKo30M; 11 rpytia — 50 naiieHToK, pu 3HeOOIOBAHHI SIKKX I1i/l Yac KecapeBa PO3TUHY BUKOHAHO CIIMHHOMO3KOBY
arecresilo.

PeresnbHo 3ammcyBasiy TPUBAJIICTD [TOJIOTIB Ta Yac yBeJieHHs anectesii. /1y oninioBaHHSA 3/[0pOB’s1 HOBOHAPOIZKEHOTO BUKOPHUC-
TOBYBAJIU OIIHKY 3a IKaioo Anrap depes 1, 51 10 xB micsst mosoris.

Pesyavmamu. JlocitipkeH s BCTAHOBUJIO, 11O CIIOCIO TIOJIOTIB BIUIMBAE HA HEOHATAJIbHY OIIHKY 3a IKanoto Anrap. Koporummii
yac Bi/l HAZAHHS aHeCTesii 10 HapoKeHHs (IIPOTATOM 5 XB) i 1oJioriB yepes Matky (Gisbie 120 ¢) NpusBiB 10 3HUKEHHS GaliB
3a mKasoo Anrap Ha 1-y XB.

Bosrouac BCcTaHOBJIEHO, 11O OIiHKa HOBOHAPOKEHUX NP HAPOJKEHHI 3a MmKanoio Anrap Ha piBHi 4—6 Ganis yepes 5 XB
ta 10 xB GyJa HUIKYOIO TIPU TIOJIOTAX i3 3arajbHOIO AHECTE3I€I0 TTOPIBHSAHO 3 OI[IHKOI0 HOBOHAPO/KEHUX, SIKi HAPOAUIUCE i3
3aCTOCYBAHHSM CIIMHHOMO3KOBOI aHecTesii, a 1ipu ouinii y 7—10 6anis — Buiomw uyepes 5 xB i 10 XB y HOBOHAPOKEHUX, SIKi
HapPOJUJIUCH B IIOJIOTAX 3i CIiHAJIBHOIO aHEeCTe31€10, HiK Y HEMOBJIAT, 4Ki HAPOAUIUCDH B 110JIOTaX I1i/l 3BUYANHOIO 3aTaJIbHOIO
amecTesiero.

Bucnoexu. PesynbraTi 10CIKEHHS IEMOHCTPYIOTb, 1110 METOAM aHecTesii I yac KecapeBa PO3TUHY IIOKPAIYIOTh CTaH
3/10poB’st MaTepi Ta anTuHu. [TocTavyasbHUKM MEANYHUX TTOCJYT MOKYTb HMOJIIIINTY IIPEHATAIbHNIN JOTJIAL i Pe3yJIbTaT 3a-
BISAKM 1IUM 3HaHHAM. CIIMHHOMO3KOBA aHeCTe3is IMOKpaly€e CTaH HOBOHAPO/IKEHOTO, 110 BU3HAYEHO 3aB/ISIKH OIiHIL 3a IMIKa-
JIOI0 ATiTap yepes TpH iHTePBaJIH.

Knrouosi cnosa: xecapis posmun, 3azaivna anecmesis, CRUHHOMO3K08A anecmesis, wxania Anzap.
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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.
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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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Table 1
Comparison hetween type of cesarians and type of anesthesia used during delivery
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

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

Induction refers to the period after general anesthesia and the newhorn’s Apgar score

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.

Table 2

Indu_ction At 1 min in newborns At 5 min in newborns At 10 min in newborns
delivery No. of
interval cases  0t03 4t06 7to10 Oto3 4t06 7to10 Oto3 4to6 7t010
(min) Points Points Points Point Points Points Point Points Points
16 1 11 4 16 16
UptoS | 55 o6y | (20.0%) | (32.3%) | (12.9%) | © 0 25.4%) | ° 0 (23.1%)
06-9 49 2 21 26 0 5 44 0 1 48
(70.0%) | (40.0%) | (61.7%) | (83.8%) (61.4%) | (70%) (100%) |  (69.6%)
10 5 2 2 1 0 2 3 0 0 5
(7.2%) | (40.0%) | (59%) | (32.2%) (28.6%) | (47.6%) (7.4%)
5 34 31 7 63 1 69
Total 70 (71%) | (48.6%) | (44.3%) 0 (10.0%) | (90.0%) O | (1.4%) (98.6%)
P-value 2.22E-12 3.18E-13 0.81
Table 3

Caesarean delivery time following general anesthesia and Apgar scoring in newhorns

Cesarean At 1 min in newborns At 5 min in newborns At 10 min in newborns
delivery No. of
interval cases Oto3 4106 7t010 Oto3 4106 7to10 Oto3 4to6 710 10
(Sec) Points Points Points Points Points Points Points Points Points
>120 40 2 16 22 0 6 34 0 1 39
(57.0%) (66.0%) (66.0%) (51.0%) (100%) (53.0%) (100%) (56.0%)
30 1 8 2 30 30
<120 (42.0%) (33.0%) (33.0%) (48.0%) 0 0 (46.0%) 0 0 (43.0%)
3 24 43 6 64 1 69
Total 70 (4.3%) | (34.3%) | (61.4%) 0 (8.6%) | (91.4%) 0 (1.4%) | (98.6%)
P-value 0.443 0.026 0.383
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Table 4

Induction — delivery time following spinal anesthesia and Apgar scoring in newhorns

Indu_ction At 1 min in newborns At 5 min in newborns At 10 min in newborns
delivery
interval 0to3  4to6 7to10 0to3 4to6 7to10 4106 71010
(min) Points Points Points Point Points Points Points Points
4 2 2 4 4
UptoS | g 0%) 0 9.5%) | (7.0%) 0 (8.3%) 0 0 (8.2%)
42 16 26 1 41 42
61010 (84.0%) 0 (76.0%) | (93.0%) (50.0%) | (85.7%) 0 0 (85.7%)
~10 4 1 3 0 1 3 0 1 3
(8.0%) (100%) (1.5%) (50.0%) (7.0%) (100%) (6.1%)
Total 50 1 21 28 2 48 0 1 49
(2.0%) (42.0%) | (56.0%) (4.0%) (96.0%) (2.0%) (98.0%)
P-value 0.0041 0.081 0.0028
Table 5

Cesarean delivery time following spinal anesthesia and Apgar scoring in newhorns

Ces?rean At 1 min in newborns At 5 min in newborns At 10 min in newborns
delivery No. of
'"'fse"’a' CaseS  0to3 4to6 7t010 Oto3 4to06 7t010 Oto3 4to6 7to10
(Sec) Points Points Points Points Points Points Points Points Points
26 6 20 1 25 26
<120 (52.0%) 0 (46.1%) (74.0%) 0 (25.0%) (54.3%) 0 0 (53.0%)
5120 24 0 7 17 0 3 21 0 1 23
(48.0%) (53.9%) (26.0%) (75.0%) (45.7%) (100%) (47.0%)
13 27 4 46 1 49
Total 50 0 (26.0%) | (74.0%) 0 (8.0%) | (92.0%) 0 (2.0%) | (98.0%)
P-value 0.0034 0.012 0.00069

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, 5 minute, and
10" minute showed a significant relationship with dura-
tion of duration of surgery, most of the newborns (at 1%,
5™ and 10™ 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.
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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].
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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.
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