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Abstract 
Background: Preeclampsia is a pregnancy-related hypertension and multisystem disorder. It is 
the leading cause of maternal death and illness. Pre-eclamptic mothers have a greater rate for lower 
segment caesarean section (LSCS). In order to compare the effects of general anaesthesia vs. 
subarachnoid block upon maternal outcomes in pre-eclamptic patients, we conducted a comparison 
study. 
Materials and Methods: One hundred consenting 16 to 32 years old patients with severe pre-
eclampsia who were scheduled for elective as well as emergency LSCS were randomly assigned 
to one of two groups: group GA or group SA, who obtained general anaesthesia or subarachnoid 
block, respectively. 
The mother's Diastolic Blood Pressure (DBP), Mean Arterial Pressure (MAP), Systolic Blood 
Pressure (SBP), & Heart Rate (HR) were measured prior to induction, immediately after induction, 
5, 10, 30, and 60 minutes after induction, and 15, 30, 60, 90, and 120 minutes after the surgery 
was completed. 
Result: In neither of these two groups is there any evidence of maternal mortality. The GA group 
experienced hypertension (10%), and pulmonary edema (4%) during surgery as compared to 
hypotension in SA group (14%). 
Conclusion:Regarding intraoperative and postoperative morbidities, the subarachnoid block 
works well as a modality of anaesthesia for LSCS in parturients with severe preeclamptia. 
Keywords:Preeclampsia; Lower Segment Caesarian Section; Subarachnoid Block; General 
Anaesthesia; Maternal Morbidity. 
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Introduction 
Preeclampsia is a pregnancy-related 
hypertension multisystem disease. On the side 
of the mother, it is the main cause of mortality 
and morbidity. Hepatic failure or rupture, 
respiratory failure, acute pulmonary edema, 
cerebral infarction, and intracranial 
hemorrhage are the leading cause of maternal 
death [1,2]. Pre-eclampsia women have a 
higher chance of developing a cerebrovascular 
illness, hypertension, and ischemic heart 
disorder later in life [3-8]. Preeclampsia can 
complicate eclampsia and convulsions can 
occur. Primigravidae are at greater risk than 
multigravidae [9]. Pre-eclampsia women have 
a higher rate of LSCS. The maternal death risk 
of 0.2/100000 for a vaginal birth and 
2.2/100000 for caesarean delivery was 
causally associated with mode of delivery 
[10].General anaesthesia (GA) in severe pre-
eclampsia, as well as eclampsia, is associated 
with the risk of failed endotracheal intubation, 
gastric contents aspiration. The risk is present 
in both subarachnoid block and general 
anaesthesia. In caesarean section, studies 
demonstrated that subarachnoid block (SAB), 
epidural and combined subarachnoid-epidural 
(CSE) anaesthesia are safer than GA for 
parturients and their newborns [11-13]. Studies 
comparing GA and SAB in severe pre-
eclampsia are scarce. Hence present work was 
conducted to compare the influences of two 
modes of anaesthesia i.e., GA and SAB on 
maternal outcome in severe pre-eclamptic 
parturients undergoing LSCS. The objective of 
this research was to compare the impacts of 
GA and SAB in severe pre-eclamptic patients 
who underwent LSCS, in respect of maternal 
outcome. 

Materials & Methods 
After approval from the institutional ethical 
committee, this research was carried out on 
100 consenting parturients with serious 
preeclampsia with diastolic blood 
pressure³110mm Hg, systolic blood 
pressure³160mm Hg and proteinuria +++ on 

dipstick test posted for elective or emergency 
lower segment caesarean section under GA or 
SAB were included in the study. Gestational 
age <32 weeks, multiple pregnancies, 
parturient with intrauterine death (IUD), 
diabetes mellitus, renal, hepatic, neurological, 
endocrinal impairment and bleeding diathesis, 
impending eclampsia, antepartum 
hemorrhage, and cases of the failed 
subarachnoid block that were reverted to 
general anaesthesia were excluded from the 
research and an equivalent number of new 
cases were added to complete the research. 
Patients were randomly divided into two 
groups:  
Group GA (n=50): Parturient receiving 
general anaesthesia. 
Group SA (n=50): Parturient receiving 
subarachnoid block. 
All the elective patients were carried out with 
the whole history, general examination, airway 
assessment, systemic examination along 
routine blood investigation if present. Elective 
patients were asked not to take solids for at 
least 8 h and water for atleast 2 h before the 
procedure. Patients posted for emergency 
LSCS were asked a short relevant history and 
a brief general and systemic examination was 
undertaken wherever possible. Intravenous 
access with 18G cannula was established in 
those who didn’t already have and Ringer’s 
Lactate infusion was began at the bodyweight 
rate of 10ml/kg. 
All elective patients were uniformly 
premedicated with Injection Ranitidine 50mg 
IV and injection Metoclopramide 10mg IV 
half an hour before surgery. In an emergency, 
both premedication drugs were given 
whenever possible. Blood pressure was 
checked, and if the blood pressure was 
>160/110 mm of Hg then was lowered by 
administering anti-hypertensives (inj. 
Labetolol 20 mg IV over 2 minutes). After 
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reducing the blood pressure patient was moved 
to the Operating Room (OR). 
On arrival of patient in the OR non-invasive 
monitoring such as non-invasive blood 
pressure, pulse oximeter, 5 lead ECG were 
connected and basal HR, SBP, DBP, MAP was 
measured and recorded. 
Group GA (General Anaesthesia) Patient was 
pre-oxygenated with 100percent oxygen and 
anaesthesia was induced with inj. Thiopentone 
sodium 5mg/kg and Inj. succinylcholine 
1mg/kg, with rapid sequence induction 
technique, laryngoscopy was done with 
Macintosh laryngoscope blade and the trachea 
was intubated with a suitable sized 
endotracheal tube. After validating bilateral 
equal air entry on auscultation, the tube was 
secured. Intermittent positive pressure 
ventilation was started with tidal volume 
6ml/kg body weight and frequency suitable to 
keep end-tidal carbon dioxide in the standard 
range. Anaesthesia was kept with 50percent 
oxygen in air & Isoflurane up to 1 minimum 
alveolar concentration with intermittent doses 
of inj. Atracurium 0.25mg/kg body weight, 
fentanyl 1mcg/kg was given after baby 
delivery. After intubation till the conclusion of 
surgery and reversal of anaesthesia, both 
continual and continuous monitoring of vital 
parameters was done. After the end of surgery 
and assessing the spontaneous respiratory 
efforts by the patient, inj. Neostigmine 
0.06mg/kg and inj. Glycopyrrolate 0.01mg/kg 
body weight was given to reverse the residual 
muscular blockade and oral suction was done. 
The trachea was extubated only when mothers 
were conscious, cough present, and had 
satisfactory SpO2 at room air. 
Group SA (Subarachnoid Block) Parturient 
was placed in the left lateral position, cleaning 
painting and draping was done, L3-L4 inter-
vertebral space was identified. Subarachnoid 
space was accessed with a 25G spinal needle 
and 2ml of inj. Bupivacaine heavy 0.5% 
(10mg) injected after validating free flow of 
cerebrospinal fluid. After injecting the drug 

patient was positioned in the supine position 
and the level of anaesthesia was achieved up to 
T4-T6. 

Outcome Variables 
Maternal Aspects 
Haemodynamic parameters such as SBP, 
MAP, DBP, and HR were noted before 
induction, just after induction then 5, 10, 30, 60 
minutes after induction. The same parameters 
were also monitored postoperatively in all 
mothers at 15, 30, 60, 90, and 120minutes after 
the completion of the operation. Any 
intraoperative and postoperative complications 
like hypertension (BP more than 20% of 
baseline), hypotension (BP less than 30% of 
baseline), and pulmonary edema (pink frothy 
sputum, bilateral crepts, and fall in oxygen 
saturation) if occurred were also noted. 
Statistical Analysis 
On the basis of previous studies [14-16] with 
subarachnoid block for LSCS in preeclamptic 
patients, the sample size was determined with 
the power of 80 percent and 95 percent 
confidence levels. The sample size came to be 
30in all groups. To avoid sampling bias, the 
sample size was multiplied by 1.5, and then 
comes to 45 in each group. As there were 
chances of incomplete data collection and no 
difficulty in subject recruitment, we added 5 
patients more in each group. Hence there were 
50 patients in every group. Statistical analysis 
was conducted with “IBM SPSS Statistics” 
version 19 
Statistical software. The study data was 
represented as mean±standard deviation. 
Demographic data were examined with the 
“Chi-square test” and independent t-
test.(Value of p more than 0.05 was taken to be 
statistically insignificant whereas a value of p 
less than 0.05 was considered statistically 
significant). 
Results 
In this work the average age, gravida and parity 
were comparable in the group's p-value>0.05 
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(Table 1, 2 and 3). The hemodynamic 
variability was greater in the GA group as 
compared to the SA group. Hypertension (10% 
group GA), hypotension (14% group SA), and 

pulmonary edema (4% in GA group whereas 
none in SA group) were seen intraoperatively. 
No maternal mortality is noted in either of the 
two groups. 

Table 1: Age distribution in both groups 
Age(years) Group GA Group SA P-value 
16-32 50 50  
Mean±SD 23.7±3.60 24.2±4.47 0.53 

 
Table 2: Distribution of parturients according to Gravida 
Gravida Group GA Group SA 
1 28 27 
2 13 17 
3 09 06 
Statistical Analysis Chisquare (X2) = 1.152 p-value = 0.56 

 
Table 3: Distribution of patients according to Parity 

Parity Group GA Group SA 
0 23 28 
1 20 15 
2 07 07 
Statistical Analysis Chisquare (X2) = 1.20 p-value = 0.54 

 
Table 4: Comparison of Mean Heart Rate (beats per minute) in both the groups 

Mean Heart Rate (bpm) Group GA 
Mean ±SD 

Group SA 
Mean ±SD 

P-value 

Before Induction 92.5±8.27 92.1±8.17 0.80 
After Induction 118.22±11.23 97.22±10.20 0.00 
5 min intraoperative 111.00±10.88 94.28±7.72 0.00 
10 min intraoperative 103.56±10.21 92.82±7.74 0.00 
15 min intraoperative 98.92±9.44 92.16±7.03 0.00 
30 min intraoperative 92.14±8.89 87.88±6.13 0.00 
60 min intraoperative 87.5±9.19 83.82±6.42 0.00 
15 min postoperative 85.1±8.49 84.12±5.79 0.50 
30 min postoperative 84.16±8.2 83.36±4.50 0.53 
60 min postoperative 82.16±7.20 83.12±5.45 0.45 
90 min postoperative 83.16±9.67 82.02±3.45 0.42 
120 min postoperative 85.34±8.27 85.2±4.82 0.91 
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Table 5: Comparison of Mean Systolic Blood Pressure (mm Hg) in Group GA and Group 
SA 

Mean Systolic Blood Pressure (mmHg) Group GA  
Mean ±SD 

Group SA  
Mean ±SD 

P-value 

Before Induction 155.32±8.86 157.00±6.44 0.27 
After Induction 171.44±9.91 154.66±6.65 0.00 
5 min intraoperative 162.32±10.04 145.32±6.88 0.00 
10 min intraoperative 151.98±13.28 128.78±12.64 0.00 
15 min intraoperative 135.54±19.39 117.66±9.47 0.00 
30 min intraoperative 132.32±16.99 115.52±6.78 0.00 
60 min intraoperative 122.42±16.81 114.70±5.55 0.00 
15 min postoperative 120.08±7.42 118.16±4.01 0.11 
30 min postoperative 121.10±6.03 120.04±4.11 0.30 
60 min postoperative 122.08±5.29 121.12±4.60 0.33 
90 min postoperative 124.20±5.55 124.16±5.21 0.97 
120 min postoperative 132.04±5.15 131.04±3.55 0.26 

Table 6: Comparison of Mean Systolic Blood Pressure (mm Hg) in Group GA and Group 
SA 

Mean Diastolic Blood Pressure (mmHg) Group GA 
Mean ±SD 

Group SA 
Mean ±SD 

P-value 

Before Induction 96.16±7.30 95.80±5.99 0.78 
After Induction 103.40±6.27 91.64±5.78 0.00 
5 min intraoperative 99.86±6.84 88.76±6.80 0.00 
10 min intraoperative 96.16±±6.83 83.46±11.87 0.00 
15 min intraoperative 88.04±9.95 79.48±11.56 0.00 
30 min intraoperative 84.84±10.11 78.92±7.24 0.00 
60 min intraoperative 81.60±11.43 78.24±5.78 0.04 
15 min postoperative 80.08±3.76 80.68±3.49 0.41 
30 min postoperative 82.12±2.81 81.42±3.47 0.27 
60 min postoperative 83.24±2.45 83.04±3.03 0.71 
90 min postoperative 84.12±2.53 85.00±3.05 0.11 
120 min postoperative 85.16±2.99 85.16±2.74 1.00 

Table 7: Comparison of Mean Systolic Blood Pressure (mm Hg) in Group GA and Group 
SA 

Mean Arterial Pressure (mmHg) Group GA 
Mean ±SD 

Group SA 
Mean ±SD 

P-value 

Before Induction 115.88±4.97 116.2±5,88 0.76 
After Induction 126.08±4.96 112.64±5.59 0.00 
5 min intraoperative 120.68±5.37 107.61±6.3 0.00 
10 min intraoperative 114.76±6.37 98.56±11.73 0.00 
15 min intraoperative 104.11±10.61 92.20±10.59 0.00 
30 min intraoperative 100.66±9.99 91.12±6.53 0.00 
60 min intraoperative 95.5±10.99 90.39±4.27 0.00 
15 min postoperative 93.41±3.14 93.17±2.58 0.67 
30 min postoperative 95.11±2.49 94.09±2.66 0.05 
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60 min postoperative 96.24±2.61 95.73±2.44 0.31 
90 min postoperative 97.53±2.74 98.05±2.73 0.34 
120 min postoperative 100.78±2.62 100.16±1.93 0.18 

Table 8: Comparison of maternal complications in both the groups 
S.No. Complications GA SA 
1. Hypertension 5 (10%) Nil 
2. Pulmonary Edema 2 (4%) Nil 
3. Hypotension Nil 7 (14%) 

Discussion 
In our study, there was a substantial rise in HR 
in the GA group as compared to the SA group 
intraoperatively, and the variation was 
insignificant between the two groups in the 
postoperative period (Table 4). Our findings 
were similar to Ahsan-Ul-Haq M [14] who 
showed that the rise in HR was significant in 
the GA group after intubation, which settles 
down towards the pre-induction value at 10 
min whereas in the SA group there was a 
reduction in average heart rate after induction 
of subarachnoid block. 
There was a substantial drop in DBP, SBP, and 
MAP in the SA group as compared to group 
GA after induction and during the 
intraoperative period, whereas the reduction 
was insignificant in the postoperative 
period(Table 5, 6, and 7). Ahsan-Ul-Haq M 
[14] also observed that there was an increase in 
blood pressure in group GA compared to group 
SA where there was a significant reduction in 
blood pressure. Wallace DH et al [15] found 
that MAP significantly declined over time in 
regional anaesthesia as compared to GA. The 
rise in HR, DBP, SBP, and MAP after 
induction in the GA group might be due to the 
sympathetic stimulation caused by the stress 
response to laryngoscopy as well as 
endotracheal intubation. 
In our study, the incidence of hypertension and 
pulmonary edema was greater in the GA group 
(10% and 4%) as compared to the SA group 
(0%). Whereas, the incidence of hypotension is 
significantly greater in the SA group (14%) as 
compared to the GA group (0%). (Table 8) 

Hypertension was treated with Inj. Labetolol 
20mg IV. Pulmonary edema was treated with 
fluid restriction, diuretics (Inj. Furosemide), 
and positive pressure ventilation. Hypotension 
was treated with Inj. Mephentermine 
accordingly. 
Our finding coincides with Ahsan-Ul-Haq M 
[14] who showed that 73.3% and 16.6% of 
patients developed intraoperative and 
postoperative hypertension respectively in the 
GA group, as compared to the SA group where 
33.3% and 3% of patients developed 
intraoperative and postoperative hypotension 
respectively. Similarly, 5 (16.6%) patients in 
group GA in their study had pulmonary edema 
and none in group SA.  
Limitations 
The sample size in our study was small to 
identify the true incidence of mortality, so 
further studies are required with larger sample 
size. 

Conclusion 
We conclude that subarachnoid block serves 
well as a mode of anaesthesia for LSCS in 
severe preeclamptic parturients in terms of 
both intraoperative and postoperative 
morbidities. Maternal morbidities were also 
less with this anaesthesia modality. As there 
was no maternal mortality noted in either of the 
two groups, so this study needs to be done in a 
larger sample size to quantitate the same. 

References 
1. Khan KS, Wojdyla D, Say L, Gulmezoglu 

AM, Van Look PF. World Health 



International Journal of Toxicological and Pharmacological Research                          ISSN: 0975-5160, p-ISSN: 2820-2651 

 

Chawla et al.                     International Journal of Toxicological and Pharmacological Research 
 

14 

Organization (WHO) analysis of causes of 
maternal death: a systematic review. 
Lancet. 2006;367:1066–74. 

2. Cantwell R, Clutton-Brock T, Cooper G, 
Dawson A, Drife J, Garrod D et al. Saving 
Mothers’Lives: reviewing maternal deaths 
to make motherhood safer: 2006–2008. 
The Eighth Report of the Confidential 
Enquiries into Maternal Deaths in the 
United Kingdom. British Journal of 
Obstetrics and Gynaecology. 2011;118:1–
203. 

3. Craici I, Wagner S, Garovic VD. 
Preeclampsia and future cardiovascular 
risk: formal risk factor or failed stress test? 
The Adv Cardiovasc Dis. 2008;2(4):249-
259. 

4. Giquere Y, Charland M, Theriault S, 
Bujold E, Laroche M, Rousseau F et al. 
Linking preeclampsia and cardiovascular 
disease later in life. ClinChem Lab Med. 
2012;50(6):985-93. 

5. Wilson BJ, Watson MS, Prescott GJ, 
Sunderland S, Campbell DM, Hannaford 
P, et al. Hypertensive diseases of 
pregnancy and risk of hypertension and 
stroke in later life: results from a cohort 
study. BMJ. 2003;326:845. 

6. Garovic VD, Bailey KR, Boerwinkle E, 
Hunt SC, Weder AB, Curb D et al. 
Hypertension in pregnancy as a risk factor 
for cardiovascular disease later in life. J 
Hypertens. 2010;28(4):826-833. 

7. Tooher J, Chiu CL, Yeung K, Lupton SJ, 
Thornton C, Makris A et al. High Blood 
pressure during pregnancy is associated 
with future cardiovascular disease: an 
observational cohort study. BMJ Open. 
2013;3(7). 

8. Newstead J, von Dadelszen P, Magee LA. 
Preeclampsia and future cardiovascular 
risk. Expert Review Cardiovascular 
Therapy. 2007;5:2 83–94. 

9. McMillen S. Eclampsia. In: Kiple KF, 
editor. The Cambridge historical 

dictionary of disease. NewYork: 
Cambridge University Press; 2003; 110–
112. 

10. Clark SL, Belfort MA, Dildy GA, Herbst 
MA, Meyers JA, Hankins GD. Maternal 
death in the 21st century: causes, 
prevention, and relationship to caesarean 
delivery. Am J Obstet Gynecol. 
2008;199(1):36. 

11. Abboud TK, Nagappala S, Murakawa K, 
David S, Haroutunian S, Zakarian M et al. 
Comparison of the effects of general 
anaesthesia and regional anesthesia for 
caesarean section on neonatal neurologic 
and adaptive capacity scores. Anesth 
Analg. 1985;64:996-1000. 

12. Mahajan J, Mahajan RP, Singh MM, 
Anand NK. Anaesthetic technique for 
elective caesarean section and 
neurobehavioural status of newborns. Int J 
Obstet Anesth. 1993:2(2):89-93. 

13. Kolatat T, Somboonna nonda A, 
Lertakyamanee J, Chinachot T, Tritrakarn 
T, Muangkasem J. Effects of general 
anaesthesia and regional aesthesia on the 
neonate (A Prospective, Randomized 
Trial). J Med Assoc Thai. 1999;82(1):40-4. 

14. Ahsan-Ul-Haq M. Analysis of the outcome 
of general versus spinal anaesthesia for 
caesarean delivery in severe pre-eclampsia 
with foetal compromise. Biomedica. 2004; 
20. 

15. Wallace DH, leveno KJ, Cunningham FG, 
Giesecke AH, Shearer VE, Sidawi JE. 
Randomized comparison of general and 
regional anesthesia for caesarean delivery 
in pregnancies complicated by severe 
preeclampsia. Obstet Gynecol. 1995; 86: 
193-9. 

16. Iqbal R, Sohail B, Ameer K, Khursheed T, 
Imran-ul-Haq, Adnan Ahmed. Effect of 
general anaesthesia versus spinal 
anaesthesia on Apgar score in elective 
caesarean section. Pak Armed forces Med 
J. 2012;62. 

 


