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Received: May  1st  2022 The objective of the present study was to compare spinal and general 

anesthesia with respect to its neonatal outcomes in pregnant women 
undergoing elective cesarean section [CS]. The present study was a hospital-

based prospective study conducted in Alhindia hospital, Iraq, between 
January 2020 to August 2020. The pregnant women [n=40] were operated 

on with two different types of anesthesia methods, viz. general anesthesia 

operated group [GAOG] and spinal anesthesia operated group [SAOG]. 
Mother health and neonatal outcome were recorded in both groups. 

Preoperative and post-operative blood was collected from individuals 
[mother]. The separated serum was analyzed for various parameters such as 

hemoglobin [Hb], hematocrit, platelet count, red blood count [RBCs], and 
total white blood count [TWBCs]. The body mass index was nonsignificantly 

different in GAOG and SAOG. In the GAOG group, postoperative hemoglobin 

content, percent hematocrit, haemogram were significantly decreased as 
compared to their preoperative parameters. The SAOG also showed similar 

findings. In the postoperative stage, SAOG showed a significantly decrease in 
the hemoglobin content [p = 0.004], hematocrit content [p = 0.003], platelet 

count [p = 0.004], and red blood cells value [p = 0.004] as compared to 

GAOG. In the postoperative stage, SAOG showed a nonsignificant increase in 
the systolic blood pressure [SBP] and decreases in the diastolic blood 

pressure [DBP] compared to GAOG. The newborn baby weight was found to 
be high in spinal anesthesia operated groups compared to GAOG. Apgar 

scores were higher in the SAOG individuals at 1st min and after a 5th min 

compared to GAOG. We can conclude that spinal anesthesia was better for 
the mother's health and higher Apgar score, which is a major evaluation of 

neonatal outcome. 
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INTRODUCTION 
Cesarean section (CS) is generally accomplished when 

normal childbirth is not possible [due to obstructed 

labor, cephalopelvic disproportion, antepartum 
hemorrhage, etc.] and the baby’s or mother’s life is at 

risk. It can save lives, but it is often performed without 
medical indications [1-3]. The CS mother has two 

choices, i.e., A general anesthetic (complete body 
unconscious) and a regional anesthetic [numb the 

body from the waist down]. In general anesthesia, an 

amalgamation of various drugs is given intravenously 
and breathed to the mother [4]. Regional anesthesia 

has two types, i.e., “epidural” and “spinal” anesthesia. 
An anesthetic is administered into the “epidural space” 

in the epidural. In the case of spinal, anesthetic is 

administered nearer to the spinal cord, i.e., 
cerebrospinal fluid in the “subarachnoid space”. 

In the last two decades, CS rates have been rising 
worldwide. A study conducted in 150 countries 

reported the average CS Most developed countries 

showed a higher rate than the least developed 
countries [5]. Several studies were published from 

various countries such as China [6, 7], Dubai [5,8], 
Egypt [9], Iraq [10-19], and other countries [20-28]. 

These reports are restricted to the study of different 
types of anesthesia used during CS. One important 

question arises here: the variation in the neonatal 

Apgar scores is affected by the use of general and 
regional anesthesia. 

Scanty reports are available from Baghdad, Iraq, 
regarding the pros and cons of different anesthesia 

procedures. Also, the correlation between the neonatal 

outcome or maternal health and the types of 
anesthesia used is unclear. Similarly, further study is 
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needed to evaluate the association between the 

increasing rate of CS and private health sector 

expansion. 
The present study may help practitioners and 

researchers choose the safer anesthesia method post-
operative pain management. With this background, 

the present study aims to evaluate the effect of 
general and spinal anesthesia on maternal health and 

neonatal outcome in the Apgar score and baby weight. 

 
MATERIAL AND METHODS 

Ethical permission and individuals enrollment 
The present study was a hospital-based prospective 

study conducted in Alhindia hospital, Iraq, between 

January 2020 to August 2020. The pregnant women 
[n=40] were operated on with two different types of 

anesthesia methods, viz. general and spinal 
anesthesia. These were considered two groups, i.e., 
the general anesthesia operated group [GAOG, n=20] 

and the spinal anesthesia operated group [SAOG, 

n=20]. Inclusion criteria of the study were as follows: 

women should be ready to participate in the present 

study, and pregnancy period should be 38-40 wk. 
Women with high-risk pregnancies and refusal to give 

informed consent were excluded from the present 
study. 

 
Surgery methods 

The individuals were laid in the left lateral decubitus 

position with a left uterine displacement. During 
operation, the individuals were placed supine on the 

operating table. The operating table had a 15° left 
lateral tilt.  Before anesthesia induction, general 

monitoring was carried out, including noninvasive 

blood pressure, bladder catheterization planning, pulse 
oximetry, and electrocardiogram [ECG]. The neonatal 

resuscitation team was also ready to receive and care 
for newborn. The radiological images of the enrolled 

individual at gestational age 23 work are depicted in 

Figure 1. 
 

 

 
Figure 1: Radiological images of the enrolled individual at gestational age 23 weeks 

 

A] General anesthesia 
The individual’s abdomen was draped before 

introducing anesthesia to reduce time in anesthesia 
induction and delivery. The lactated Ringer’s solution 

was infused slowly with intravenous wide-pore 
catheter 18G. The preinduction oxygenation was done 

with 100% oxygen for about 5 min. Rapid-sequence 

crash introduction was done using cricoid pressure. 
Endotracheal tube [7–7.5 sized] was inserted using 

succinylcholine 1.5mg/kg and thiopentone [5 mg/kg]. 
Anesthesia was maintained using 0.75% isoflurane 

and O2: N2O [5–5]. The end-tidal CO2 concentration 

was maintained at 32 mmHg [9]. Blood loss was 
measured. The anesthesia gastric tube was removed, 

and awake extubation was performed. 
 

B] Spinal anesthesia 

The Ringer’s lactated solution [1200-1500 ml] was 
infused through an 18-G intravenous cannula for 15 

min. The spinal anesthesia [hyperbaric bupivacaine 
and fentanyl] was given by intrathecal injection 

through a 25-G pencil-point needle. In case of 
hypotension, ephedrine was administered. In the case 

of bradycardia and shivering, Atropine [0.1 mg/kg] 
and pethidine [30 mg] were given, respectively [9]. 

 

C] Cesarean procedure 
After applying the anesthesia, a typical lower-segment 

transverse uterine incision was made. All cesarean 
deliveries were done by the expert surgical 

obstetrician. Manual removal of the placenta was 

done. The visceral peritoneum layers were brought 
together with a uterine incision in a double-layer 

closure. Continuous suturing [1-0 polyglycolic acid] 
was performed. 

 

Study parameters 
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Preoperative and post-operative blood was collected 

from individuals [mother], and serum was separated 

after centrifugation at 3000 rpm. The separated serum 
were analyzed for various parameters such as 

hemoglobin [Hb], hematocrit, platelet count, red blood 
count [RBCs], and total white blood count [TWBCs]. 

The newborn valuation was done by a single 
pediatrician. The pediatrician was kept unknown for 

the anesthetic technique used. After baby birth, its 

weight and sex; and 1st and 5th min Apgar scores were 
recorded. Both groups received the same 

postoperative treatment after complete recovery from 
anesthesia. 

 

Statistical analysis 
The statistical analyses were accomplished via 

GraphPad Prism 5 software [San Diego, CA]. All values 
were represented as mean ± SE [Standrad error]. The 

comparison was performed between general and 

spinal anesthesia group study parameters. The data 
were analyzed using a one-way analysis of variance 

[ANOVA] followed by Tukey kramer multiple 
comparison test. The p-value is less than P<0.05 were 

considered statistically significant. 
 

RESULTS 

In the present study, women undergoing CS delivery 
were enrolled. They were given two types of 

anesthesia treatment, i.e., general anesthesia and 
spinal anesthesia. The mean ages of enrolled women 

were 28.15±0.90 yr and 27.8±0.77 yr for general and 

spinal anesthesia operated groups. The body mass 
index was not significantly different in GAOG 

[25.80±0.91] and SAOG [24.73±0.56]. Both the 
groups showed nonsignificant changes in gestational 

age [wk], i.e., 38.4±0.27 for GAOG and 38.1±0.22 for 
SAOG. GAOG and SAOG showed about 1.25±0.21 and 

1.5±0.27 parity, respectively. Gravidity was found to 

be 3.2±0.33 and 2.9±0.3 in GAOG and SAOG, 
respectively. The mother's age and her BMI, 

gestational age, parity, and gravidity are depicted in 
Table 1. 

Preoperative and postoperative maternal 

hemodynamics in GAOG and SAOG are depicted in 
Table 2. In the GAOG, postoperative Hb content 

(12.76±0.27 g/dl) was decreased as compared to 
preoperative Hb content (11.19±0.22 g/dl). In the 

spinal anesthesia operated group, postoperative Hb 

content (12.94±0.19 g/dl) was decreased as compared 
to preoperative Hb content (9.94±0.22 g/dl). 

Preoperative Hb content was comparable in both 
groups. In the postoperative stage, SAOG showed a 

significant decreased (p = 0.004) in the Hb content as 
compared to GAOG. 

In the GAOG, postoperative percent hematocrit 

(32.16±0.82) was decreased as compared to 

preoperative percent hematocrit content (38.30±0.72). 

In the spinal anesthesia operated group, postoperative 

percent hematocrit (35.1±0.62) was nonsignificantly 
decreased compared to preoperative percent 

hematocrit (37.74±0.78). Preoperative hematocrit 
content was comparable in both groups. In the 

postoperative stage, SAOG showed a significant 
increase (p = 0.003) in the hematocrit content as 

compared to GAOG. 

In both the group, postoperative platelet count was 
nonsignificantly decreased compared to preoperative 

platelet count. The preoperative platelet count in 
GAOG (241.6±11.39 × 109/L), was high compared to 

the SAOG (176.5±3.47 x 109/L). In the postoperative 

stage, SAOG showed a significant decrease (p = 
0.004) in the platelet count compared to GAOG. 

In both anesthesia operated group, postoperative Red 
blood counts value was significantly decreased as 

compared to preoperative value. The preoperative 

RBCs value in GAOG (4.38±0.12 x 1012/L) was 
nonsignificantly lower than the SAOG (4.77±0.12 x 

1012/L). In the postoperative stage, SAOG showed a 
significant increase (p = 0.004) in the RBCs value 

compared to GAOG. 
In the GAOG and SAOG, postoperative [TWBCs] was 

increased as compared to preoperative percent TWBCs 

parameters. In the spinal anesthesia operated group, 
postoperative TWBCs (10.47±0.39 x 109/L) was 

nonsignificantly decreased compared to preoperative 
TWBCs (10.39±0.40 x 109/L). Preoperative TWBCs 

were comparable in both groups. In the postoperative 

stage, SAOG showed a nonsignificant decrease in the 
TWBCs as compared to GAOG. 

The systolic and diastolic blood pressure (DBP) of 
GAOG and SAOG shown in Figures 2 and 3. In the , 

postoperative systolic blood pressure (SBP) 
(104.3±2.59) was decreased as compared to 

preoperative SBP (103.3±2.11). In the spinal 

anesthesia operated group, postoperative SBP 
(117.35±2.90) was increased as compared to 

preoperative SBP (107.7±2.18). Preoperative SBP was 
comparable in both groups. In the postoperative 

stage, SAOG showed an increase in the SBP compared 

to GAOG. 
In the spinal anesthesia operated group, postoperative 

(DBP] [68.54±1.80) was decreased as compared to 
preoperative DBP (69.51±1.29). In the GAOG, 

postoperative DBP (72.75±1.23) was significantly 

decreased (p<0.001) as compared to preoperative SBP 
(63.85±1.08). A significant difference (p<0.05) was 

observed between preoperative DBP in GAOG 
(63.85±1.08) and SAOG (69.51±1.29). In the 

postoperative stage, SAOG showed decreases in the 
DBP compared to GAOG. 

The neonatal outcome in terms of baby weight and 

Apgar score (1st and 5th min) is depicted in Table 3. 
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The newborn baby weight was found to be 

nonsignificant high in the spinal anesthesia operated 

groups (3176.35±33.46gm) compared to GAOG 
(2801.55±115.72gm). Apgar scores were found to be 

high in the SAOG individuals at 1st min and after a 5th 
min compared to GAOG. 

The data regarding post-operative follow-up of 

enrolled individuals are depicted in Table 4. Hospital 

stay, post-operative pain intensity, post-operative 
pain, the prevalence of pain 6 wk, and ability to do 

work normally after delivery was recorded until 6 wk. 
In both groups, pain prevalence was not reported after 

6 wk. 
 

Table 1. Demographic data of the GAOG and SAOG 

Variables 
General 

anesthesia 
Spinal anesthesia p-value 

Age [yr] 28.15±0.90 27.8±0.77 0.2157 

BMI [kg/m2] 25.80±0.91 24.73±0.56 0.3691 

Gestational age [wk] 38.4±0.27 38.1±0.22 0.3496 

Parity 1.25±0.21 1.5±0.27 0.4800 

Gravidity  3.2±0.33 2.9±0.3 0.5266 

Data presented as mean ± SE. BMI: Body mass index 

 
Table 2. Preoperative and postoperative maternal hemodynamics in GAOG and SAOG 

Variables GAOG SAOG p-value 

 Preoperative Postoperative Preoperative Postoperative  

Hemoglobin [g/dl] 12.76±0.27 11.19±0.22 12.94±0.19 9.94±0.22 0.004 

Hematocrit [%] 38.30±0.72 32.16±0.82 37.74±0.78 35.1±0.62 0.003 

Platelet count [x 
10^9 /L] 

241.6±11.39 217.45±8.01 176.5±3.47 177.1±1.28 0.004 

RBCs [x 10^12 /L] 4.38±0.12 3.02±0.06 4.77±0.12 3.66±0.05 0.004 

TWBCs [x 10^9 /L] 10.58±0.49 11.75±0.56 10.39±0.40 10.47±0.39 0.000 

Data presented as mean±SE. RBCs: Red blood count; TWBCs: Total white blood count; GAOG: General anesthesia 
operated group SAOG: Spinal anesthesia operated group 

 
Table 3. The neonatal outcome of the GAOG and SAOG 

Variables General anesthesia Spinal anesthesia p-value 

 

Neonatal body weight 
[g] 

2801.55±115.72 3176.35±33.46 0.0036 

Apgar scores at 1st min 5.5±0.25 7.2±0.23 0.0006 

Apgar scores [5th min] 6.7±0.24 8.15±0.27 0.0002 

 Data presented as mean±SE. 
 

Table 4. Post-operative follow-up of enrolled individuals 

Variables General anesthesia Spinal anesthesia 

Hospital stay 3-4 days 5-6 days 

Post-operative pain intensity Moderate less 

During the post-operative pain 3-4 wk 2-3 wk 

Prevalence of pain 6 weeks No No 

Ability to do work normally after delivery Yes, after 4 wks Yes, after 3 wk 
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Figure 2. SBP of GAOG and SAOG 

 

 
Figure 3. DBP of GAOG and SAOG 

 

DISCUSSION 
Several reports are available to compare the general 

anesthesia and spinal or epidural anesthesia [29-36]. A 

study conducted between 2008 and 2012 in Center-
South and Kurdistan Region and various governorates 

of Iraq reveals that the cesarean sections rate 
increased from 18.0% in 2008 to 24.4% in 2012. Also, 

this rate was remarkably higher in private hospitals 
(77.9%) as compared to in public hospitals (29.3%) 

[18]. Some reported no significant difference in the 

Apgar score depending on the anesthesia used [37]. 
Study [38] suggested the need for a multidimensional 

approach to explore regional cesarean birth rates and 
a qualitative study to investigate the factors affecting 

birth process choice in specific cultures [38]. Various 

reports are available to increase the white blood count 
[WBCs] in the general anesthesia used [39-42]. In the 

present study, both groups showed an increment in 
the WBC after the Caesarean section. While general 

anesthesia group were showed more increase than the 

spinal anesthesia treated group. This can be treated as 
a general side effect, which might be due to direct 

infusion in blood. 

Similarly, RBC was also decreased after the Caesarean 
section in the present study. The GAOG showed a 

significantly lower red blood cells count than SAOG. 

The reason might be the same as for white blood 
count. 

The combination of spinal–epidural anesthesia group 
was reported to show more Apgar score at 1st and 

after 5th min of birth compared to general anesthesia 
used women group [43]. The combination of the 

spinal–epidural anesthesia group showed significantly 

high 3 and low tachycardic levels compared to the 
general anesthesia used group. Our results are in 

accordance with these reports. Some studies reported 
that the 5th min Apgar score in the general anesthesia 

and spinal anesthesia treated women is similar [44-

46]. Some study reported 25.9% of general anesthesia 
operated neonates and 1.1% spinal anesthesia 

operated neonates showed 1at min Apgar scores less 
than 7 [45]. Then, the Apgar score was around nine at 

5th min in both groups. Our study contradicts these 

reports. In our study, the newborn baby's weight was 
nonsignificant high in the spinal anesthesia operated 

groups (3176.35±33.46 gm) compared to GAOG 
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[2801.55±115.72 gm]. Apgar scores were found to be 

high in the SAOG individuals at 1st min and after a 5th 

min compared to GAOG. 
Various authors reported the meta-analysis reports on 

diverse anesthesia types used and concluded that 
spinal anesthesia was not safer for the fetus than 

general anesthesia [47-50]. Our results are 
contradictory to these results. In our study, spinal 

anesthesia was safer than general anesthesia. Some 

author reported that the spinal anesthesia used 
women had less intraoperative blood loss than general 

anesthesia used women. Spinal anesthesia was also 
associated with more than 7 Apgar scores at 1st-min. 

However, there was a non-significant difference in 

both groups 5th min Apgar score. Our results are in 
accordance with this report [46]. 

Through the spinal anesthesia was found to be safer 
for neonates and mothers. More emphasis should be 

given to reducing post-operative pain management. 

Further, the study can be conducted on the significant 
scale levels with an increased number of individuals for 

a deeper understanding the anesthesia use and its 
outcome. 

 
CONCLUSION 

In the postoperative stage, SAOG showed a significant 

decrease in the Hb content, hematocrit content, 
platelet count, and RBCs value as compared to GAOG. 

While, after the operation, SAOG showed a 
nonsignificant decrease in the TWBCs as compared to 

GAOG. A significant difference was observed between 

preoperative SBP and DBP in GAOG and SAOG. In the 
postoperative stage, SAOG showed a significant 

increased in the SBP and decreases in the DBP 
compared to GAOG. Apgar scores were found to be 

higher in the SAOG individuals at 1st min and after a 
5th min as compared to GAOG. We can conclude that 

spinal anesthesia was better for the mother's health 

and higher Apgar score, which is a major evaluation of 
neonatal outcome. 
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