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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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MATERNAL AND NEONATAL OUTCOME ACCORDING TO THE TYPE OF ANESTHESIA 
DURING CAESAREAN SECTION
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Abstract.
Background: The rate of caesarean section has been increased 

globally all over the world and the type of anesthesia can affect 
both maternal and fetal health. For years the general anesthesia 
has been used as a method of choice during caesarean section 
with many complications especially in emergency caesarean 
section, were as spinal anesthesia, a type of regional anesthesia, 
that has been tried in the last two decades may provide 
anesthesia without these complication. Methods: A prospective 
randomized cohort study, performed in women health private 
hospital between Sep. 2023-Sep. 2024. for 200 term pregnant 
women attending for elective cesarean section, 100 women 
undergoes spinal anesthesia and 100 women undergoes general 
anesthesia. Those women with any risk factor that affect study 
parameters as preterm baby or placenta previa were excluded 
from the study.

Results: Data analysis shows non-significant difference in 
age and parity among the groups with no significant differences 
in systolic and diastolic blood pressure and pulse rate after 
operation the mean volume of intraoperative blood loss and 
the mean decline in hemoglobin is higher in general anesthesia 
group. Conclusion: Spinal anesthesia provides better outcome 
regarding lower intraoperative blood loss, less postoperative 
pain, higher fetal Apgar score at 1st minutes, with similar 
haemodynamic stability. It is a better option for cesarean 
section anesthesia reducing morbidity and mortality from the 
increasingly performed operation.

Key words. Spinal anesthesia, surgical anesthesia, caesarean 
section, obstetric.
Introduction.

Caesarean section (CS) operation is increasingly used for 
delivery. The ideal rate considered by the international health 
care community since 1985 was between 10-15%, there is 
a global increase since after, from 7% at 1990 to 21% at 
current time and it is expected to reach 29% at 2030 [1]. It 
is a lifesaving operation and should ensure a timely access 
to all obstetric patients when it is medically indicated [2]. 
Continuously increasing CS rate is mainly due to increased 
maternal preference and request and due to doctor convenience 
[1]. CS usually will improve maternal and fetal outcome as 
long as it is limited for medical and obstetric indication while 
performing it on maternal request at increasing rate will not add 
any benefit over vaginal birth, and if it was chosen as modern 
mode of delivery we should be ready to deal with the possible 
maternal and fetal future complication and about the associated 
increased in maternal and fetal morbidity and mortality rate at 
time of CS compared to vaginal delivery [3]. 

During CS there is an absolute demand for anesthesia with 

inflated rate of CS this will likely impact the anesthetic obstetric 
workload and attribute to increased anesthetic mortality to 
obstetric patient. Anesthesia was responsible for 1% of direct 
cause of maternal mortality in UK, and it is related to 13.5% 
of maternal morbidity in Canada. Generally, the anesthetic 
complication is relatively lower in high income countries than 
others [4], in Malawi, a low resource setting, there was a high 
death burden after CS was observed [5]. Death from anesthesia 
is regarded as iatrogenic and current goal for CS anesthesia 
focus on any strategy that could improve women’s comfort and 
fetal outcome [6].

Many factors related to the obstetric patient increase the risk 
of general anesthesia as obesity, preeclampsia and asthma, but 
a study revealed that the risk of death is multiplied by 2 and 
1.9 during both gas induction and gas maintenance of general 
anesthesia, and during intubation with risk of hypoxia and 
pulmonary aspiration, respectively [7].

Actually, the incidence of failed intubation is higher in obstetric 
patient than in non- pregnant women 8 and the aspiration 
pneumonitis is one of the most serious if it is encountered 
during general obstetric anesthesia [8,9]. Neuroaxial anesthesia 
widespread use in obstetric anesthesia could avoid these 
complications during air way manipulation if it is used instead 
of general anesthesia [8].

When a women undergoes CS are exposed to risk of surgical 
complication and visceral organ injury, and increased blood loss 
usually ranges from 500-1000 ml [10]. Severe blood loss during 
CS is encountered in 7% of cases and postpartum haemorrhage 
is regarded as a leading to 27.1% for maternal mortality and the 
risk of bleeding during CS is higher than that in vaginal mode 
[11,12]. A study by Hosseinzadeh et al. (2023) reported that 
primary postpartum haemorrhage in 15.7% of obstetric patient 
undergone CS [13]. Excessive blood loss during CS may be due 
to the underlying indication for the operation by itself is a risk 
factor for increased blood loss as placenta previa, prolonged 
labor and twin, or it is due to technical injury experienced during 
CS especially with difficult fetal extraction [11,12]. Many risk 
factors were related to excessive blood loss during CS like 
multi-parity, presence of hypertension or diabetes, preoperative 
hemoglobin [13].

Estimation of blood loss during CS is important to be accurate 
in order to provide sufficient replacement if required, and to 
avoid unnecessary blood transfusion [14]. Estimation can be 
done visually and collecting the blood by suction into suction 
machine bottle added to it the weight of blood by weighting 
the packs and swabs dry before and soaked with blood after the 
operation and in addition measurement of hemoglobin before 
and day after operation provide accurate assessment for the 
hemoglobin deficit [15]. 
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Globally neonatal mortality has been declined by more than 
50% between 1990-2017, and many causes as low birth weight 
and prematurity, and birth asphyxia w can be prevented by 
improving access to safe obstetric practice [16]. Caesarean 
section is a good intervention that influence a better fetal 
outcome, and Apgar score estimation is important after birth 
as it is an indicator for neonatal wellbeing and health Apgar 
score at 1st minute reflect how is the baby doing after birth, 
while Apgar score at 5 minutes can be a predictor of mortality 
in the neonate. Low Apgar score has many detrimental factors 
like preterm birth; difficulty encountered during labor and type 
of anesthesia [17].

Caesarean section anesthesia has gained importance due to the 
increased incidence of this operation all over the world reaching 
50% in some countries [18]. The type of anesthesia to be 
considered as general or regional type depends on patient clinical 
condition and clinical experience available patient preference. 
Regional anesthesia is considered the gold standard than general 
anesthesia although mortality related to general anesthesia was 
declined in the last decades and its safety is improved with no 
longer considered to have impact on maternal mortality [19], 
but still, it has 16.7-fold risk of regional anesthesia [20]. The 
study enrolled to determine the effect of spinal anesthesia on 
maternal and fetal outcome compared to general anesthesia, 
these outcomes, including Blood pressure, pulse rate, blood 
loss during CS, decline in hemoglobin, postoperative pain for 
mother and neonatal Apgar score for fetus.
Materials and Methods.

A randomized prospective cohort study, includes 200 women 
undergone elective caesarean section, in women health hospital 
in Mosul city from Sep 2023- Sep 2024. Women randomized 
into two groups: 100 with spinal anesthesia and 100 with 
general anesthesia. 

Ethical approval: This study was approved by the medical 
research ethical committee in Mosul University (approval letter 
number: UOM/COM/MREC/22-23(23)/c, Date 20/6/2023). 
Each participant was discussed about the aim of the study to 
obtain consent form.

Inclusion criteria: Patients included were with 20-40 years, 
with 37 completed weeks of pregnancy, have no medical, 
obstetric nor fetal complication during pregnancy presented for 
elective cesarean section.

Exclusion criteria: Those with obstetric and medical 
diseases that increase blood loss during CS as hypertension, 
diabetes placenta previa and anemia, those with intraoperative 
complication as injury or placenta accrete. Those with obstetric 
complication as preterm delivery, intrauterine growth restriction 
or fetal distress as it will affect the Apgar score results.

Anesthetic techniques: The methods of anesthesia were 
chosen randomly, spinal and general type. In spinal anesthesia 
Marcaine 0.5% heavy solution (Bupivacaine hydrochloride) 
was used with Gray spinal needle, 27G (0.40mm) or Brown, 
26G (0.45mm) avoiding risk of headache. Devomite, Atropine 
ephedrine and phenylephrine were used to overcome the 
hypotension and bradycardia commonly encountered by spinal 
anesthesia. General anesthesia provided by pentothal, induction 
of anesthesia by propofol, thiopental, and muscle relaxant 

(atracurium besylate) was used to provide muscle relaxant and 
facilitate intubation, and maintenance by midazolam, fentanyl 
i.v. and by inhalation of isoflurane and emergence by giving 
reversal by atropine and neostigmine. 

Caesarean section techniques: was done routinely with the 
same surgeon and same procedure with prophylaxis of 3rd 
stage by giving oxytocic drugs, 10 unit oxytocin was given to 
facilitate spontaneous placental separation and delivery and 
reduce blood loss, the blood loss will be suctioned and collected 
in graduated bottle, added to it the difference in weight of dry 
packs and swabs, and weighted after being soaked with blood, 
difference in weight in mg correspond to blood volume in ml. 
The total amount of intraoperative blood loss will be calculated 
in milliliter. The amniotic fluid is collected with another suction 
device. Apgar score of babies will be assessed at 1st and 5th 
minutes. Postoperative pain will be assessed and compared 
between the 2 groups. The hemoglobin will be checked 
before operation and 24 hours after calculating the decline in 
hemoglobin measured in gm /dl [14]. No blood transfusion is 
required nor administered; we only evaluated the amount of 
blood loss during surgery. The follow up limited on first minute 
Apgar score for fetus and 6 hours for mother after delivery for 
pain.

Statistical analysis: the study sample collected and randomized 
in to two groups spinal and general anesthesia groups, SPSS 
statistics software version 28 used for data analysis. Population 
analysis using t-test ANOVA test, LSD <0.05.
Results.

200 obstetric patients complete their 37 weeks subjected to a 
planned cesarean section with 2 methods of anesthesia: spinal 
and general anesthesia.

Evaluation and analysis of their date was shown in (Table 
1), there was no significant difference between both group 
regarding their mean age, parity and Hemoglobin value before 
the operation at p value (0.651; 0.508; and 0.846), respectively. 
The mean age was 30.38±4.679 and 30.08±4.685 in both spinal 
and general anesthesia groups. The mean number of parity were 
2.66±2.056 and 2.49±1.527 in both spinal and general anesthesia 
groups. The mean values of hemoglobin (HB) were11.37±0.954 
and 11.401±0.943 in both spinal and general anesthesia groups.

Table 1. Baseline characteristics for both spinal and general anesthesia 
groups.

Characteristics Spinal anesthesia
(n=100)

General anesthesia
(n=100)  p value

Age 30.38±4.679 30.08±4.685 0.651 NS
Parity 2.66±2.056 2.49± 1.527 0.508 NS
HB before 11.37±0.954 11.401±0.943 0.864 NS
n: number of cases; SD: standard deviation; NS: not significant at p 
≤ 0.05.

(Table 2) shows the results of both groups concerning their 
vital signs after the procedure these were systolic blood 
pressure, diastolic blood pressure and pulse rate. There was no 
significant difference between them with p values 0.498, 0.649, 
and 0.396, respectively. The mean systolic blood pressure after 
the cesarean section were 117.50±8.303, and 116.70±8.355 
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mmHg and the mean diastolic blood pressure after cesarean 
section were 78.60±7.788, and 78.10±7.745mmHg, and the 
mean pulse rate after the cesarean section were 94.30±6.144 and 
95.02±5.815 beat / min., respectively in both spinal and general 
anesthesia groups.

Table 2. Baseline characteristics of vital signs for both spinal and 
general anesthesia groups.

Characteristics
Spinal 
anesthesia
(n=100)

General 
anesthesia
(n=100)

p value

Systolic blood pressure 
after 117.50±8.303 116.70±8.355 0.498 

NS
Diastolic blood pressure 
after 78.60±7.788 78.10±7.745 0.649 

NS

Pulse rate after 94.30±6.144 95.02±5.815 0.396 
NS

(Table 3) shows that the results maternal and fetal outcome 
in both groups. there were significant differences between both 
groups spinal and general anesthesia in the values of mean 
amount of intra operative blood loss 405.60±235.133ml and 
574.85±259.608ml in both spinal and cesarean section groups 
with highly significant difference at p value<0.001, the decline 
in hemoglobin were 0.6740±0.290mg/dl and 0.768±0.315 mg/
dl in both spinal and cesarean section groups with significant 
difference at p value at 0.029.

Table 3. Material and fetal outcome in both spinal and general 
anesthesia groups.

Characteristics
Spinal 
anesthesia
(n=100)

General 
anesthesia
(n=100)

 p value

Blood loss in ml 405.60±235.133 574.85±259.608 <0.001   
HS

HB decline 0.6740±0.290 0.768±0.315 0.029 Sig
Apgar score at the first 
minute 7.040±0.875 5.370±0.981 < 0.001 

HS

Neonatal Apgar score for delivered fetuses at first minute 
were 7.040±0.875 and 5.370±0.981 in both spinal and general 
anesthesia groups, with highly significant differences at p value 
< 0.001.

(Figure 1) below shows multiple line for the estimated 
blood loss during CS with higher values in general anesthesia 
compared to spinal group, and Figure (2) shows multiple lines 
with higher Agar score in the spinal anesthesia compared to 
general type.

Table 4. Postoperative pain frequency in both spinal and general 
anesthesia groups.

Postoperative pain
Frequency in
spinal anesthesia
(n=100)

Frequency in
general anesthesia
(n=100)

p value

No pain 28 0
<0.001
HS

Mild 56 26
Moderate 16 49
Sever 0 25
n: number of cases; HS: highly significant at p ≤  0.01.

(Table 4) cover the postoperative pain after the operation for 
both spinal and general anesthesia groups. Pain described as no 
pain, mild, moderate and sever. There were a highly significant 
differences between the groups at p value<0.001, spinal 
anesthesia group, 28% do not elicit any pain after surgery while 
56% might describe some pain and 16% suffer from moderate 
pain after the end of the procedure, no one describe severe form 
of pain. While general anesthesia 25% suffer from severe pain 
and 49% suffer from moderate pain and 26% suffer from mild 
pain, all cases suffer from pain and no one had no pain.
Discussion.

Caesarean section is commonly performed worldwide by 
Spinal anesthesia as it is regarded as the gold standard for 
CS, general anesthesia is uncommon currently in performing 
cesarean section and, performed in emergency cases and in 
when it is preferred by the patient, only up to 20 % of world 
obstetric patients still undergoes cesarean section with general 
anesthesia [21,22]. Most of patients in our locality resist spinal 
anesthesia, however, the new current attitude toward use of 
spinal enable researcher to enroll these patients included in 
this study with most of them it is their first experience. Perhaps 
enrolled patients in this study were candidate for both spinal 
and general anesthesia and the choice of anesthesia used were 
depend on patients counselling and patient satisfaction for 
choosing spinal anesthesia after explanation and discussion 
of the advantaged of spinal anesthesia. However, the general 

Figure 1. Multiple lines for estimated of blood loss during spinal and 
general anesthesia groups.

Figure 2. Multiple lines for Apgar score at first minute for both spinal 
and general anesthesia groups.
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anesthesia type it was the usual type used and patient were used 
to have, therefore, patients’ direction for specific anesthesia 
indication to one type of anesthesia or have contraindication for 
the other were excluded from the study regardless the type of 
anesthesia.

The study sample was chosen randomly as elective CS with 
normal weight, no hypertension nor diabetes, they have no 
significant differences regarding the age, parity, hemoglobin 
level before operation a feature that could increase blood loss 
during operation [13].

Evaluation of vital signs between both groups shows no 
significant difference with in systolic (p value 0.498) and diastolic 
blood pressure (p value 0.649) and pulse rate (p value 0.396) 
after the operation. Hypotension related to spinal anesthesia is 
commonly occurring in old age (75% is risk in over 50 years) 
less in young women (36% of cases), and it varies according to 
the degree of sympathetic nerve block, leads to vasodilatation 
in the areas concerned with block with reflex increase in body 
arterial tone this compensatory mechanism is more effective in 
young age. Ephedrine or phenylephrine as a vasoconstrictor can 
mobilize the pooled blood in the venous circulation, in addition 
systemic preloading with I.V. fluid bolus over 5-10 minutes 
before spinal anesthesia, to prevent hypotension during spinal 
anesthesia [22]. These measures were practiced in our study 
minimizing spinal induced hypotension and explain why no 
significant differences in systolic and diastolic blood pressure 
between spinal and general groups postoperatively. 

A study by Sung et al. (2021), describe a significant difference 
between blood pressure measurements being higher in the 
general than spinal type of anesthesia. Also pulse rate was 
higher in general than spinal groups [23]. This different results 
from our study were probably due to different dose of anesthetic 
drug used, different preoperative preparation and or different 
type of study groups. Bradycardia may develop during spinal 
anesthesia should occur it can be corrected by giving atropine 
which was also practiced in the study groups and may contribute 
to similar mean pulse rate between the groups in our study [23]. 

Obstetric haemorrhage prevention during CS is essential 
in lowering morbidity and mortality. Obstetrician may 
underestimate blood loss by 50 % and this may result into lower 
level of blood volume and lower hemoglobin causes orthostatic 
changes and affecting body function especially the kidneys 
and subject patient to increased morbidity. Proper estimation 
of blood loss during CS reduces a major cause of maternal 
morbidity, and avoids unnecessary blood transfusion. In our 
study a lower volume of blood loss was observed and a lower 
Hb decline in spinal compared to general type of anesthesia, this 
was similar to results of many studies [23,24].

Prevention of obstetric hemorrhage during CS should be 
considered and of our concern by avoiding general anesthesia 
which is associated with excessive blood loss due to defective 
uterine contraction and disturbed platelet function as a result 
of exposure to anesthetic drugs used during general anesthesia 
[25]. Anesthetic drugs mainly volatile gases inhibit uterine 
muscle spontaneous contraction in a dose dependent manner 
and thus prevent closure of the vascular plate predispose to 
increased blood loss and postpartum hemorrhage [26].

Fetal well-being after cesarean section is best evaluated by 
1-minute Apgar score, this is important to evaluate the impact 
of operation on the fetal wellbeing, in the current study Apgar 
score was lower in patients with general than spinal anesthesia 
this goes with the result of many studies like that by Sung et 
al. (2021), when it is reported a larger proportion of those with 
Apgar scores <7 were in the general than spinal group and 
recommend to use spinal anesthesia in CS especially in preterm 
babies [23]. Also, similar result given by Gwanzura et al. (2023), 
study concluded that care should be taken to avoid general 
anesthesia during CS as newborn babies exposed will have a 
lower Apgar score at 1st minute (although the majority will 
have normal score at 5 minutes). Spinal anesthesia used during 
CS, will have neonates with higher Apgar scores and therefore it 
should be used as first choice especially in emergency when the 
neonate is exposed to stress [27]. A study by Iqbal et al. (2024) 
found that there were better means of 1 min fetal Apgar scores 
in spinal type compared to general anesthesia and that general 
anesthesia increase the needs for neonatal resuscitation [28].

Pain is sensory experience most frequently encountered after 
surgery as inevitable part of wound healing process. Neglecting 
postoperative pain leads to clinical and also psychological 
changes that could impair patient life quality, and could 
predispose to patient morbidity and mortality, so it is vital 
reduce postoperative pain and one, is to use spinal anesthesia 
[29]. According to our study results, spinal anesthesia use has 
lower pain with 84% have no or mild pain immediately after 
surgery while in general anesthesia 74% have moderate to 
severe pain.

Spinal anesthesia is recommended for elective CS rather 
than general anesthesia with >95% of CS in United States, and 
Canada were performed by spinal anesthesia as it has lesser 
complication. General anesthesia carries higher maternal and 
fetal morbidity and should be reserved for those cases with 
failure or contraindication to spinal anesthesia, extremely urgent 
operation or on patient request [30].
Conclusion.

Our study shows improved obstetric outcome both maternal 
and fetal outcome during elective caesarean section operation 
in spinal anesthesia compared to general, concerning lower 
intraoperative blood loss and lower hemoglobin decline with 
reasonable vital signs and hemodynamic state, there is a better 
pain control and improved fetal outcome and better Apgar score 
at 1st minute in spinal than general anesthesia. This study is 
important to influence obstetric decision and choice during 
caesarean section operation.
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