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AbstractAbstractAbstractAbstract    

Objective:Objective:Objective:Objective: Spinal anesthesia causes hypotension which is a physiologic component during cesarean 
section. Ephedrine is used for prevention and treatment of maternal hypotension during spinal 
anesthesia. The aim of this study is to evaluate the effect of transient hypotension which is normalized 
with ephedrine on fetal outcome. 
Materials and methods:Materials and methods:Materials and methods:Materials and methods: Eighty women with singleton pregnancies scheduled for elective cesarean 
section under spinal anesthesia were divided to two groups. The control group was women with normal 
BP, and case group were women with hypotension who received ephedrine. Two groups were compared 
for these variables: maternal BP and HR, nausea and vomiting, neonate Apgar and fetal cord blood 
gases. 
Results:Results:Results:Results: No difference was found between two groups  for variables of age, BMI, weight, height, mean 
BP, mean HR, serum volume, fetal Apgar in 1 and 5 min and fetal cord fetal blood gases. Dosage of 
oxytocin used was significantly different between two groups (P–value = 0.003). 
Conclusion:Conclusion:Conclusion:Conclusion: Transient hypotension which is treated by ephedrine does not have any effect on acid base 
situation of baby and treatment of hypotension with ephedrine in pregnant women is a safe procedure. 
 

Keywords:Keywords:Keywords:Keywords: Cesarean section, Spinal anesthesia, Ephedrine, Neonatal morbidity 
 

 
 

IntroductionIntroductionIntroductionIntroduction1    
Ephedrine is one of the vasopressor drugs that reduce 
maternal hypotension. However, it can increase fetal 
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acidosis (1).  Some studies show that the rate of acid-
osis is related to ephedrine dosage and were showed 
5–10 mg ephedrine is choice (2, 3). Ephedrine has 
indirect alpha and beta agonist effects. It can increase 
heart rate and cardiac output with restored systolic 
BP, but the risk of fetal acidosis can increase (1, 3, 4). 
Other studies do not support higher umbilical acidosis 
in patients who received ephedrine (6, 7). 
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Hypotension is a side effect of spinal anesthesia. 
Some risk factors of it are: peak sensory block height 
at or above T5, age more than 40 years old and systo-
lic blood pressure base line less than 120 mmHg (4). 
However, this complication is severe and more co-
mmon in pregnancy because IVC compression with 
pregnant uterus and higher sensory block level causes 
high intra abdominal pressure (5). 

 In this study, we compared patients who were 
hypotensive and received ephedrine with normal BP 
patients regarding the effects on fetal acid–base status.  

Materials and Materials and Materials and Materials and MMMMethodsethodsethodsethods    

Our clinical trial was conducted in Tehran University 
of Medical Sciences, Mirza Koochak Khan Women's 
teaching hospital, Tehran, Iran. All patients signed 
consent before being included in the study. Inclusion 
criteria were: women with term singlet pregnancy 
selected for elective cesarean section under spinal 
anesthesia with 1 and 2 ASA (American Society of 
Anesthesiologists) risk class. The exclusion criteria 
were: blood pressure more than 140/90 mmHg or 
systolic blood pressure less than 85 mmHg, women 
with cardiovascular, cerebrovascular, renal and liver 
disease, psychological instability or agitation, auto-
immune disease, diabetic mellitus, acute infection 
disease and other contraindications for spinal anes-
thesia.  

All patients were monitored with electrocardiogram, 
pulse oximetry and "Non–Invasive Blood Pressure" 
(NIBP) system, and all of them received 2–3 liter/min 
O2 via nasal canola. Then we inserted IV line in to the 
forearm vein with a 16–gauge IV canola. Before spinal 
anesthesia, all patients received 400–600 ml ringer 
serum and proper dose of H2 blocker. When they had 
supine position (with 10–15 degree left ward tilt in 
operation table) for at least 2 minutes we measured 
patient's blood pressure (BP) and heart rate (HR) fro-
m right arm with automated intermittent oscillatory 
NIBP monitoring system two times, before perfor-
ming spinal anesthesia as the baseline measurement 
and every 1minut for the first 10 minutes and then 
every 3 minutes. Then mean baseline of BP and HR 
for two measurements were calculated. 

Spinal anesthesia was performed in aseptic condi-
tion with a 25 gauge Quincke needle in sitting position, 
using 12–15 mg of hyperbaric Bupivacaine 0.5% in 
ambient temperature injected by a midline approach 
in the intrathecal space (L3–L4 or L4–L5). Then pa-
tient positioned supine with 10–15 degree left ward 
tilt in operation table immediately.  

If in supine position systolic BP had fallen to less 
than 80% of baseline, 5–10 mg ephedrine was inject-
ted, and if HR was less than 60/min with hypotension 
or nausea and vomiting with HR less than 80/min and 
normal BP, 0.6 mg of Atropine was injected. 

Frequency of nausea and vomiting and time dura-
tion from spinal anesthesia to delivery (min) were de-
tected. Apgar scores with their details were detected  
1 and 5 minutes after delivery. For assessment of um-
bilical cord blood gasses, we clamped two segments 
of cord and took a blood sample for blood gas analysis 
preferably from umbilical vein. Then pH, pCO2, pO2 
and Base Excess were assessed with AVL Compact 
3, gasometry instrument and isomeric method. 

SSSStatistical tatistical tatistical tatistical AAAAnalysisnalysisnalysisnalysis    

The collected data from data shits were organized by 
SPSS software – 16.0. Data statistical analysis were 
performed by an expert consultant using descriptive, 
independent samples t – test, Crosstabs, Chi–square, 
Fisher's Exact Test and Pearson correlation test. P–
value <0.05 was considered significant. 

RRRResultsesultsesultsesults    

Totally 89 patients were screened for study, and 80 of 
them were selected. Eight patients were excluded be-
cause of incomplete report of umbilical blood gases 
and one because of overt not diagnosed fetal anomaly. 
Forty patients were hypotensive and received ephed-
rine (Group 1) and another group of 40 patients were 
pregnant women with normal BP after spinal anesthe-
sia (Group 2).  

Patient characteristics and hemodynamic changes 
are shown in table 1 and time between spinal anesthe-
sia to umbilical cord clamp, total ringer lactate volume 
(ml), total Oxytocin dosage, 1 and 5 minutes Apgar 
scores and details of umbilical cord blood gasses are 
shown in table 2.  

This tables show that there was no significant diff-
erence between groups 1 and 2 in all variables except 
for total Oxytocin dosage, so that the oxytocin dosage 
in 1 group was significantly higher than 2 group (p= 
0.003). 

All Apgar scores were more than 8 at 1 minute after 
delivery and more than 9 at 5 minute. Frequency and 
percent of neonate Apgar in 1 and 5 minute are shown 
in figure 1. 

 About each of 5 Apgar components (heart rate, 
respiration, activity, grimace, appearance of neonate), 
the best result was related to neonatal heart rate and 
all neonates had HR>100/min at 1 and 5 minutes.  
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Table Table Table Table 1111: : : : Patients' Characteristics and Hemodynamic Changes 
 

Variable Group Min Max Mean (±sd)* P–Value 

1 19.00 40.00 29.50 (±4.45) 
Age  2 19.00 44.00 29.40 (±5.85) 

.932 

1 20.52 39.52 30.19 (±4.65) BMI  
2 22.58 39.25 30.67 (±4.43) 

.642 

1 57.00 110.00 80.35 (±13.72) Weight  
2 60.00 118.00 81.83 (±13.63) 

.631 

1 150.00 174.00 163.07 (±6.83) Height  
2 150.00 174.00 163.20 (±5.59) 

.929 

1 103.50 137.00 119.43 (±8.57) Mean systolic BP 
2 91.00 138.50 119.81 (±9.71) 

.855 

1 56.50 93.00 76.3 (±8.53) Mean diastolic BP  
2 45.00 100.00 76.7 (±12.04) 

.864 

1 74.00 119.50 99 (±12.54) Mean HR  
2 74.00 124.50 96 (±12.43) 

.373 
 

*  Mean ± Standard deviation 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table Table Table Table 2222: : : : Characteristics of Anesthesia procedure and fetal outcome 
 

Variable Group Min Max Mean (±sd)* P–Value** 

1 10.30 16.00 1 (±2.88) Anesthesia to cord clamp 
time  2 9.70 16.00 4 (±2.83) 

.351 

1 1200.00 2500.00 1842 (±275.39) Serum volume  
2 1300.00 2200.00 1742 (±189.31) .063 
1 35.00 100.00 65.38 (±19.78) Oxytocin dosage  
2 30.00 80.00 53.75 (±14.04) .003 
1 7.00 10.00 8.57 (±0.84) Apgar score 1 min  
2 5.00 10.00 8.40 (±1.27) .472 

1 8.00 10.00 9.50 (±0.55) Apgar score 5 min  
2 6.00 10.00 9.25 (±0.98) .165 
1 7.03 7.40 7.29 (±0.07) pH  
2 7.00 7.40 7.30 (±0.06) .858 
1 –8.50 4.70 –3.04 (±3.11) Base excess  
2 –16.20 0.80 –4.04 (±3.40) .188 

 

*  Mean ± Standard deviation 
**  P–value < 0.05 was considered significant. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There was no significant relation between 1 and 5 

minute Apgar scores with age, weight, height, BMI, 
BP (mean, systolic and diastolic), time between spinal 
anesthesia to umbilical cord clamp, total ringer lactate 
volume (ml) and total Oxytocin dosage (all P–values 
<0.05). 

There was no significant relation between pH, pO2, 
pCO2, and base excess of umbilical cord blood gasses 
with age, weight, height, "BMI" (Body Mass Index), 
mean maternal BP and HR and Oxytocin dosage. But 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

only was a coordinate trend between better results of 
umbilical cord blood gasses and reduce of serum vol-
ume, but there was a significant relation only with pH 
increase (p=0.021). This better trend exist between 
reduce of the time between spinal anesthesia and um-
bilical cord clamp with umbilical cord blood gasses 
results, but only was significant  in increase of pO2 
(p=0.004). 

Higher 1 minute Apgar score was caused to better 
result of umbilical cord blood gasses, but was signifi- 
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Figure 1. Frequency of neonate Apgar in 1 and 5 

minute. 

 
 

cant in increase of pH (p=0.002) and positively base 
excess (p=0.004) 

Twenty one of eighty patients have nausea and vo-
miting. Ninety of them were in 1 group. There was 
significant relation between nausea and vomiting with 
hypotension (p=0.000). 

So there was significant relation among nausea and 
vomiting with serum volume (p=0.002) and Oxytocin 
dosage (p=0.027), (Figures 2 and 3). 

DDDDiscussioniscussioniscussioniscussion    

In our study, mean of characteristics variables did not 
have significant difference among tow groups and to-
tal patients. It can be show distribution of these vari-
ables is randomly and equally.  

Transient hypotension that treats with ephedrine 
doesn’t have any effect on acid base situation and 
treatment of hypotension with ephedrine in pregnant 
women. Also there are reports which reports fetal 
acidosis after ephedrine use (1, 3, 4), our finding will 
supports previous reports which found ephedrine is 
safe for neonate by assessing Apgar and Umbilical 
arterial pH (6, 7). It can be discussed by short duration 
of low perfusion state that is not enough to cause aci-
dosis. But because of transient hypotension and resul-
tant decrease in uterine perfusion, can be a discussing 
the cause of higher dose of oxytocin in this group. 
Another cause can be hypotension because of hormo-
nal level changes.  

Apgar scores is a good index of immediate survival 
of neonatal outcome and fetal blood gases analysis is 
a sensitive indicator of adequate placental perfusion 

(1). But Apgar score is a pregnancy predictor better 
than umbilical cord blood pH (3).    

As compression, our Apgar scores are higher than 
some studies and equal with another but in our study 
as these studies exist no significant relation between 
Apgar scores and poor early neonatal outcome (1, 8). 

HR is less sensitive as compare with other Apgar 
details. In neonate cardiac arrest, neonate HR is the 
first sign that change and to be normal too. Cyanosis 
is second change, then hypotonia and apnea to be nor-
mal (9). Our finding also proof this reports. 

Unstable hemodynamic situation can be the cause 
need to increase in serum volume and then decreased 
umbilical cord blood PH indirectly.  

Our finding shows significant frequency of nausea 
and vomiting that have that shows the same results like 
others (10).  It can be the result of higher level of anes-
thesia due to increase of vagal tone (11). 

Because of significant relation between high dose 
of oxytocin and nausea–vomiting in one way and with 
event of nausea–vomiting and hypotension in another 
way, the cause and effect between oxytocin and nausea 
–vomiting that exist in texts can be the side effect of 
hypotension. 

 The limitation of study: we should be select elec-
tive cesarean section and disperse with emergency 
cases and for significant results, we had expanded 
exclusion criteria. Also if phenylephrine available in 
Iran, we can use it in our study as another group.   

In summary: transient hypotension which is trea-
ted with ephedrine doesn’t have any effect on acid 
base situation and treatment of hypotension with eph-
edrine in pregnant women is safe and inexpensive and 
has no side effects on neonate. 
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Figure 2. Boxplot show higher mean 

of serum volume in patients with 

nausea and vomiting. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Boxplot show higher mean 

of oxytocin dosage in patients with 

nausea and vomiting. 
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