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Abstract

Background: Preeclampsia is a hypertensive disorder during pregnancy with fetomaternal mortality. The choice of anesthesia method
for cesarean sections among preeclamptic women is still debated. Objective: To compare the outcomes of spinal and general anesthesia
in a cesarean section among preeclamptic women. Methods: A prospective study was conducted at Al-Imam Al-Sajjad Hospital/Al-
Najaf Health Directorate from February 2021 to September 2023. Women undergoing cesarean sections due to severe preeclampsia
were enrolled in the spinal or general anesthesia group. Data on maternal age, gestational age at delivery, parity, Apgar scores, maternal
mortality and perinatal mortality were recorded. The background characteristics and outcomes were compared between both groups.
We excluded women with mild preeclampsia, multiple pregnancies, other pregnancy medical disorders, gestational age < 32 weeks,
cases of eclampsia, and general anesthesia following spinal anesthesia failure. Results: The general anesthesia group had a significantly
lower Apgar score at 1 minute than the spinal anesthesia group (27.3% and 57.4%, P=0.006), and at 5 minutes (15.2% and 37.03%,
P=0.005). The study groups showed no significant difference regarding maternal and perinatal mortality. Conclusions: Maternal and
perinatal mortality were not affected by anesthesia type in severe preeclampsia, but general anesthesia caused a higher proportion of
birth asphyxia.
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INTRODUCTION hypertension and proteinuria occurrences, while other

. . . . women may face severe PE symptoms from the start [4].
Preeclampsia (I_DE) |sapregnar_lcyd|sorder characterized Pregnant women frequently experience hypertensive
by hypertension. ~Worldwide, around 10% of disorders, which are associated with increased maternal
pregnancies are affected by PE [1]. PE prominently and fetal sequelae. These hypertensive disorders include
causes maternal and perinatal mortality all over the chronic hypertension, PE, PE superimposed on chronic
world [2, 3], and it is manifested in the later gestational hypertension, and gestational hypertension. They have
stages by hypertension and proteinuria [4, 5]. PE may be variable etiologies and pathologies. Therefore, PE
presented with insidious onset or fulminant onset. This diagnosis gets easier when the doctor can differentiate it
is because some pregnant women may be free of from other pregnancy-related hypertensive disorders. In
symptoms at the beginning, even following chronic hypertension, the high blood pressure may
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precede the pregnancy, occur before 20 gestational
weeks, or else be found 12 weeks after labor. PE,
however, presents after 20 weeks of gestation with high
blood pressure and proteinuria [4]. Conditions leading
to microvascular disease, such as chronic hypertension,
diabetes mellitus, vascular and connective tissue
diseases, nephropathy, and antiphospholipid syndrome,
all have the potential to cause PE [4]. However, there is
still no agreement on the exact etiology of PE [6].
Complications of PE include antepartum and
postpartum bleeding, seizures, acute renal failure, liver
failure, heart failure, stroke, placental abruption,
multiorgan failures, and a syndrome known as
hemolysis, elevated liver enzymes and low platelet
syndrome [2]. The sequence of events causing PE is
hypothesized to start with a limited trophoblast invasion
ending with decreased remodeling of the spiral artery
that decreases the perfusion of the placenta; hence,
placental ischemia happens. This ischemia releases
materials that interact with the endothelium,
contributing to the constriction of peripheral vessels,
chronic and oxidative stress, and immune activation.
Studies on females suffering from PE and on animal
samples used to assess mediators of a PE phenotype in
pregnancy have revealed an imbalance in
proinflammatory and anti-inflammatory cell types [1].
PE has no treatment other than the delivery of the fetus
and the placenta [1]. Delivery can end many symptoms
and signs; however, PE might continue after delivery
and even develop de novo in the postpartum period. De
novo, or persistent postpartum PE, is a risk factor for
peripartum morbidity [6]. Women suffering from PE are
more likely to undergo cesarean section due to fetal
distress, intrauterine growth restriction, and prematurity
[7]. However, cesarean section itself brings a risk of
cardiopulmonary morbidity among PE patients [8]. This
is attributed to the altered hemodynamics in women with
PE [9]. In addition to that, the inflammatory-immune
reactions and the neuroendocrine-metabolic recovery
following major surgery can imply bad consequences
for the recovery period in PE patients [8]. The choice of
anesthesia method for cesarean section among women
with PE is still debated, and no individual technique has
been proven to be superior regarding overall neonatal
outcome. Spinal anesthesia (SA) was safer when
compared to general anesthesia (GA) [10], while other
studies demonstrated no significant differences in
outcomes when SA was compared with epidural or GA
[11,12]. Taking into consideration that PE causes
maternal mortality, and furthermore, bearing in mind
that maternal mortality is related to the sustainable
development goals of the world, with a target to
minimize the maternal mortality in the world to < 70 per
100,000 live births by 2030 [2], more attention should
be paid to the causes of maternal mortality, among
which is PE, to achieve this target and identify the ways
of ensuring maternal death prevention. Hence, this study
aimed to compare the outcome of a cesarean section for
PE among mothers and babies using SA and GA.
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METHODS
Study design and setting

The current study is a prospective cross-sectional one.
The study period extended from February 2021 to
September 2023. The current study uses a convenience
sample because the study period was relatively limited,
which naturally resulted in a small sample size given the
number of female patients attending the hospital.

Inclusion and exclusion criteria

In this study, we included women who attended Al-
Imam Al-Sajjad hospital and had a cesarean section
done for them due to severe PE. We excluded women
with incomplete medical records, mild PE, other
medical conditions in pregnancy, less than 32 weeks of
gestational age, multiple pregnancies, eclampsia, and
GA following failed SA.

Ethical considerations

This study was conducted in compliance with the ethical
principles outlined in the Declaration of Helsinki. The
goal of this study was verbally communicated with the
sample patients, and analytical approval was obtained
before any sample was taken. The researcher clearly
described the purpose and process of the survey to the
patients and gave standard instructions and guidance for
completing the questionnaire. The study protocol,
subject information, and consent form were reviewed
and approved by a local Ethics Committee 243 on
January 17, 2021.

Outcome measurements

The study involved data collection regarding maternal
age, gestational age at delivery, parity, Apgar scores,
maternal mortality and perinatal mortality. The patients
recruited in the study were classified into two groups
based on the anesthesia technique they would be
receiving: the SA group and the GA group. The SA
technique is usually done by using bupivacaine (0.5%).
GA is rapidly induced using Sellick's maneuver and a
relaxant technique. Two drugs, sodium thiopentone (4-
6 mg/kg) and suxamethonium (1-2 mg/kg), are used for
induction of anesthesia and endotracheal intubation.
Anesthesia maintenance is then accomplished by
pancuronium, halothane and oxygen/nitrous oxide.
The data was entered into the computer.

Statistical analysis

We used SPSS version 25.0 to compare the study groups
based on the subjects' backgrounds and what happened
to the mothers and babies during and after surgery and
anesthesia. We did this by using %2, the Fischer exact
test, and the Student t-test, as needed. The differences
between variables and groups were considered
significant at p<0.05. A patient with severe PE has a
systolic blood pressure of less than 160 mmHg and/or a
diastolic blood pressure of less than 110 mmHg, along
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with a proteinuria score of at least 2 on a Dipstix
urinalysis.

RESULTS

A total of 87 women underwent cesarean section
procedures that were performed during the current study
period for severe PE cases. Thirty-three (84.8%) women
were found in the SA Group and 54 (75.9%) women
were found in the GA Group. Twenty-one (63.6%)
women in the SA group were cases with elective
cesarean sections, and 12 (36.4%) women were cases
with emergency cesarean sections. The relevant figures
in the GA group were 35 (64.8%) women and 19
(35.2%) women, respectively. The difference between
both groups showed no statistical significance (P=0.9).
These results are shown in Table 1.

Table 1: Distribution of study patients by anesthesia type and
cesarean section type

icati SA GA Total
Indication (n=33) (n=54) (n=87)
Elective Cesarean .
section 21(63.6) 35(64.8%)  56(64.4)
sEerEgg%ency Cesarean 12(364)  19(35.2%) 31(35.6)
Total 33(84.8)  54(75.9)  87(100)

Values are expressed as frequencies and percentage.

The reasons for the cesarean section were severe PE
with any of the following conditions: an unfavorable
cervix, a previous cesarean section, a poor obstetric
history, fetal distress, and intrauterine growth
restriction. Table 2 demonstrates these results. The mean
age of the women in the SA group was 30£1.2 years
(range: 21-36 years), while the GA group was 28+1.7
years (range: 20-37 years), with a statistically
significant difference (P<0.001).

Table 2: Indications for cesarean section among the study
patients

icati SA GA Total

Indication (n=33 (n254) 087)
Severe PE with
unfavorable cervix 28(84.8)  41(759)  69(79.3)
E%ere PE with previous 3(9.1) 6(11.1) 9(103)
Severe PE with bad
obstetric history 1(3.0) 4(7.4) 5(5.7)
Severe PE with fetal
distress 0(0.0) 3(5.6) 3(3.4)
Severe PE with IUGR 1(3.0) 0(0.0) 1(1.1)
Total 33 54 87

Values are expressed as frequencies and percentage.

The mean gestational age of women at delivery was
36+1.6 weeks (range: 34-39 weeks) for the SA group
and 36x1.2 weeks (range: 34-40 weeks) for the GA
group. The difference was not statistically significant
(P=1.0). Thirteen (35.1%) women in the SA group were
nulliparous. The relevant figure in the GA group was 22
(37.3%) women. The difference showed no statistical
significance (P=0.8). Table 3 demonstrates the
background characteristics of the study groups. Nine
(27.3%) babies in the SA group achieved Apgar scores
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less than 7 at 1 minute, compared to 31 (57.4) babies in
the GA group, with a statistically significant difference.

Table 3: The background characteristics of study patients

Characteristics ( niég) ( n(i?4) p
Mean maternal age 30£1.2 28+1.7 <0.001
Mean ges_tatlonal 36415 36412 10
age at delivery
Null parity 11(35.1) 19(37.3) 0.86

Values are expressed as frequencies, percentage, and
meanxSD.

Five (15.2%) babies in the SA group and 20 (37.03%)
babies in the GA group achieved Apgar scores less than
7 at 5 minutes, with a statistically significant difference.
Perinatal deaths were 1 (3.03%) case in the SA group
and 6 (11.11%) cases in the GA group. The difference
showed no statistical significance (P =0.17). Maternal
deaths were two (6.06%) cases in the SA group and eight
(14.81%) cases in the GA group; the difference showed
no statistical significance (P =0.21). From the two
maternal death cases in the SA group, 1 (3.03%) case
was attributed to anesthetic complications, and from the
8 maternal death cases in the GA group, 6 (11.11%)
cases were attributed to anesthetic complications; the
difference showed no statistical significance (Table 4).

Table 4: The outcome of delivery in the study patients

Outcome SA GA p
(n=33) (n=54)

Apgar score <7 atl 9(27.3) 31(57.4) 0.006
minute
Apgar score <7 at 5
minute 5(15.2) 20(37.03) 0.005
Perinatal mortality 1(3.03) 6(11.11) 0.17
Maternal mortality 2(6.06) 8(14.81) 0.21
Maternal deaths
from anesthetic 1(3.03) 6(11.11) 0.17

complications

Values are expressed as frequencies and percentages.
DISCUSSION

PE is a condition that continues to spread globally,
posing a significant public health concern in both
developing and developed countries. However, its
incidence and impact are higher in developing countries
compared to those in developed countries. The World
Health Organization has reported that PE incidence
ranges from 2% to 10% of pregnancies worldwide.
About 1.8-16.7% of the PE cases are found in
developing countries, while in developed countries, the
PE rate is about 0.4% [2,13]. The reason behind the
increased incidence and impact of PE in developing
countries might be attributed to the late detection of
cases and ineffective treatment [2]. SA is the favorable
modality in elective and emergency caesarean sections.
It is thought that better maternal and neonatal outcomes
are attained in caesarean sections under SA, but some
clinical trials revealed varying figures for neonatal
sequelae with SA and some with GA. However, a meta-
analysis for both elective and emergency caesarean
sections revealed no evidence for the success of SA over
GA [14]. During GA, achieving equilibrium can be
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challenging, which not only prevents the mother from
becoming aware but also reduces neonatal risk in a fetus
with prior risk. The anesthesia team invariably keeps the
mother under adequate anesthesia, which may cause
anesthetic drugs to pass through the placenta and affect
the neonatal outcome [14]. With the exception of the
mean maternal age, no significant difference was shown
in the background characteristics among the current
study participants. The exclusion criteria we
implemented facilitated the elimination of the
confounding factors in the analysis. Significantly, a
higher proportion of babies with Apgar scores less than
7 at 1 and 5 minutes was found in the GA group than
those in the SA group. This finding is similar to that
found by Jordaan et al. [15] and Keerath et al. [16]. Dyer
et al. [17] also found that the Apgar score was lower in
GA at 1 minute, but there was no difference between the
two groups regarding the Apgar score at 5 minutes. This
difference might be attributed to a difference in the
health care level or a difference in the sample chosen.
The current study found that the study groups were not
different regarding the perinatal mortality, which is a
finding similar to that found by Thangaswamy et al.
[14], but different from that by Jordaan et al. [15],
Keerath et al. [16], and Chumpathong et al. [18], who
found a difference in the perinatal mortality in their
studies. The reason behind the differences in findings
among different studies could be attributed to the
different sample sizes, different study types, different
levels of healthcare and other factors not addressed in
different studies. The current study found that maternal
mortality was not different between both groups. This
finding is similar to that found by Keerath et al. [15], but
different from the finding by Chumpathong et al. [18],
Neme et al. [19], and Aregawi et al. [20], who found that
SA is safer than GA regarding maternal mortality. The
reason behind this difference in the findings could be
attributed to the different sample size, different study
type, different levels of healthcare in different study
places, and other factors not addressed in different
studies. The study groups were not different regarding
maternal deaths from anesthetic complications. This
finding is different from that found by Okafor et al. [21],
who found a difference between the study groups. It is
worth noting that there is some debate about SA in
patients with severe PE because of concerns about a
significant fall in blood pressure following
sympathectomy [15]. A study by Aya et al. [22]
compared the hemodynamics of SA in treated and fluid-
replete patients with severe PE and those with normal
blood pressure. All of the patients had a Caesarean
section, and the results showed that the normal blood
pressure group had a higher risk of hypotension and
needed more vasopressors. Furthermore, it is important
to note that the main challenges encountered during SA
include conducting the procedure on a patient who is not
cooperative, performing a dural puncture on a patient
who has elevated intracranial pressure, the risk of
developing an epidural hematoma, and the potential
delay in cases of fetal bradycardia. However, women
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with no hemorrhage or comorbidities are unlikely to
develop hypotension [15]. In hypertensive women with
airway trauma following a seizure, SA could be safer if
there is no condition contraindicating the regional
anesthesia [15].

Study limitations

The limitations of this study are the relatively small
sample size, and being a single-centre study.

Conclusions

The findings in this study support the findings of other
studies worldwide, which showed no significant
difference in the maternal and perinatal mortality
outcomes of cesarean delivery between women with
severe PE who had SA and those who had GA.
However, there was a significantly higher proportion of
birth asphyxia among babies of women who received
GA, which means that SA is safer than GA for babies.
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