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Abstract 

This study was presented in the 6th Palestinian Forum for Medical Research (PFMR), 

Biomedical Research Symposium April 9th, 2016. Bethlehem University, Palestine. 

This study received an award from the conference for Scientific Excellence 

Background 

Hypotension during spinal anesthesia for cesarean section is secondary to 

the sympathetic blockade and  aorto-caval compression by the uterus and it 

can be deleterious to both the fetus and the mother. 

 Ephedrine and phenylephrine improve venous return after sympathetic 

blockade during the spinal block. 

Aims 

The aims of the present study are to compare the efficacy of ephedrine and 

phenylephrine in the prevention and treatment of maternal hypotension 

during spinal block, to evaluate the side effects of ephedrine and 

phenylephrine, and to assess fetal changes as measured by Apgar scores. 
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Methods 

Fifty five  women, American Society of anesthesiologist (ASA) Grade I 

and II, undergoing spinal anesthesia with Bupivacaine and Fentanyl 

for cesarean section were randomly divided into two groups to 

receive prophylactic ephedrine (n = 27, dose = 10 mg, i.v.) 

or Phenylephrine (n = 28, dose = 80 µg, i.v.) immediately at the time of 

providing the subarachnoid block. Mean (SD) age of  Ephedrine group was 

30.48 ± 5.5 vs. the Phenylephrine group, which was 31.64 ± 3.3. 

Hypotension was defined as a decrease in systolic arterial pressure of >20% 

from baseline values and was treated with bolus administration of the 

vasopressors  at 50% of the initial dose. Maternal arterial pressure (BP) and 

heart rate (HR) were measured every 3 minutes by automated oscillometry. 

Ringer's lactate (RL) solution (20 ml/kg) was infused 30 minutes before 

spinal injection for all participants. Vital signs (blood pressure, heart rate, 

and arterial oxygen saturation) were recorded throughout the surgery. 

Maternal and neonatal perioperative complications were also controlled 

and recorded. The incidence of hypotension, reactive hypertension, 

bradycardia, tachycardia, nausea and vomiting, and Apgar scores on the 1st 

and 5th minutes were evaluated. 

Results 

There was an insignificant difference in demographic data between the 

groups. The mean (±SD) dose of ephedrine used was 19.81 mg (±5.46) and 

phenylephrine was 125.71 µg (±35.64). Changes in systolic and diastolic 
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pressure were comparable in the two groups. There were significant 

differences in the incidence of reactive hypertension episodes (Ephedrine 

group: 48 (14.5%) vs. Phenylephrine group: 26 (7.7%) P < 0.005). There 

were no differences in the incidence of bradycardia ( Ephedrine group: 

3(11.1%) vs. Phenylephrine group: 6 (21.4%) P > 0.301). There were 

significant differences in the incidence of nausea and vomiting (Ephedrine 

group: 10 (37%) vs. Phenylephrine group: 3 (10.7%); P> 0.018). There 

were no significant differences in the incidence of hypotension, with an 

incidence of 18(66.7%) in the Ephedrine group and 17(60.7%) (P <0.646) 

in the Phenylephrine group. Maternal arrhythmias were more common in 

the Ephedrine group at 10(37%) than in the Phenylephrine group at 7 

(25%), but the difference is not significant (P=0.334).Additionally, 

maternal restlessness was more common in the Ephedrine group:8 (30.8%) 

than the Phenylephrine group: 3 (10.7%), but with an insignificant 

difference (P=0.068). 

Differences in the Apgar score in the 1st and 5th minute were not observed. 

Number of patients who required rescue dose in the Ephedrine group was 

24 (88.9%), which was significantly higher than the Phenylephrine group at 

20 (71.4%), P < 0.005). There are significant differences in the number of 

rescue doses of the two drugs. In the Phenylephrine group there was only 

one patient (3.6%) that had the rescue dose 3 times, and for the Ephedrine 

group there were 9 patients (33.3%) that had the rescue dose 3 times each, 

(P = 0.033). 
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Conclusion 

We conclude from this study that phenylephrine 80μg has a similar 

vasopressor effect to that of ephedrine 10 mg for the prevention or 

treatment of maternal hypotension during spinal anesthesia for elective 

cesarean section, and that there is no difference in neonatal clinical 

outcomes as measured by the Apgar score. The applicability of the results 

is limited to healthy women with term fetuses. The clinical significance of 

bradycardia, reactive hypertension and intraoperative nausea and vomiting 

should not be overlooked. Giving Phenylephrine immediately at the time of 

providing the subarachnoid block is superior to ephedrine to reduce 

reactive hypertension, nausea, vomiting and requirements for vasopressors 

rescue medication. The results of this study support the use of 

phenylephrine for the maintenance of maternal arterial pressure during 

spinal anesthesia for elective cesarean section. 

Nurse Anesthetist Implications  

In view of maternal complications, the most important and noticeable 

complication was brief bradycardia (reflex bradycardia), which was 

transient and only occurred in a few cases (HR<60 per minute) that needed 

treatment with 0.5 mg intravenous Atropine based on policies and 

procedures for anesthesia clinic supervised by an anesthesiologist. Nausea 

and vomiting that responded rapidly to antiemetic medication was slightly 

high in the ephedrine group. None of the observed complications were 
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serious enough to have a significant impact on either the mothers or 

newborns according to the Apgar score. 

Keywords: phenylephrine, ephedrine, spinal anesthesia, maternal 

hypotension, cesarean section. 
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1. Introduction 

Spinal anesthesia (SA) is often selected for cesarean delivery 

because of  its fast onset, reliable sensory and motor  blockade, and reduced 

risk of local anesthetic toxicity, as well as for the various advantages for 

the mother and fetus (Clark, et al., 1976; Macarthur, 2007). However, 

hypotension is a frequent intra-operative complication that occurs 

following SA. 

 Hypotension during spinal block for cesarean section is secondary to 

the sympathetic blockade, and it can be harmful to both the fetus and the 

mother. The harmful effects that can happen are a reduction in uterine and 

placental blood flow, disruption of fetal oxygenation and fetal acidosis, and 

maternal symptoms of reduced cardiac output. Other side effects, such as 

nausea, vomiting or altered consciousness may also occur (Rout and 

Rocke, 1994). 

The incidence of hypotension after spinal anesthesia for cesarean 

section can be as high as 80% if the precautionary prevention steps such as 

previous hydration, moving the uterus to the left, and vasopressors, have 

not been taken into account (Riley et al., 1995). 

Ephedrine has been considered the sole choice of vasopressor for 

treatment of spinal hypotension despite the lack of a confirmation of its 

superiority over other vasoconstrictors. Previous studies have  reported that 

increased blood pressure caused by ephedrine is related to the preservation 

of the uterine and placental blood flow, especially because of its beta-
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adrenergic action (James et al., 1970; Ralston, et al., 1974). However, other 

studies have suggested that ephedrine can reduce umbilical pH without 

affecting Apgar scores (Magalhães, et al., 2009; Ngan Kee, 2009). 

Phenylephrine has been used for the prevention or treatment of 

spinal-induced hypotension in cesarean delivery. Studies have shown that 

phenylephrine maintains uterine and placental blood flow and higher 

umbilical blood pH than ephedrine, which has a similar effect in 

controlling hypotension, but with a lower risk of fetal acidosis (Taylor, et 

al., 1991; Morgan, 1994).Standard choices of vasopressor agents such as 

ephedrine and phenylephrine for treatment of spinal hypotension in 

cesarean sections is still a controversial issue (Moran,et al., 1991). It is, 

therefore, important to compare the efficacy of ephedrine and 

phenylephrine in the prevention and treatment of maternal hypotension 

during spinal block in order to evaluate the side effects of ephedrine and 

phenylephrine, and to assess fetal changes after using either ephedrine or 

phenylephrine using an Apgar score. 

1.2. Background 

1.2.1 Definition of cesarean section: 

Cesarean delivery is a surgical procedure to terminate pregnancy 
through removing the fetus from the mother’s uterus by an incision 
opening abdominal layers and the uterus in a full-term pregnancy. It may 
be elective or emergency. The most common indications for elective 
cesarean include(i) a previous cesarean section; (ii) genital herpes in the 
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mother;  (iii) pregnant with twins;(iv) mother with HIV to decrease chance 
of transmission of infection to the baby; and (vi) fetal mal-presentation 
(Hannah, 2004). 

The most common indications for emergency cesarean include (i)  

fetal distress; (ii) maternal distress due to bleeding caused by placenta 

previa, abruptio, or accretta; and (iii) dystocia (Naeem, et al., 2015; 

Haghighi and Ibrahimi, 2000). 

The most common complications of cesarean section include: (i) wound 

infection; (ii) heavy blood loss; (iii) nausea and vomiting; (iv) injury to 

another organ such as the bladder; (v) neonatal tachypnea of the newborn 

(James, 2011; Cunningham and Leveno, 2012; Rajasekar and Hall, 1997; 

Ghahiri and Khosrav, 2015). 

1.2.2 Regional anesthesia 

Regional anesthesia is undoubtedly the most popular technique of 

anesthesia for cesarean section. In 2002 in the UK, 95% of elective sections 

and 87% of emergency operative deliveries were performed under regional 

anesthesia (Mvan de Velde, 2006). 

Regional anesthesia is an anesthesia procedure and technique which 

involves the correct placement of a needle or catheter adjacent to nerve 

plexus that innervate the region of the body where surgery is to be 

performed; it is a safe procedure and an effective method to provide good 

anesthesia and analgesia during intra and post operative, which include: (i) 
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spinal anesthesia; (ii) epidural anesthesia; and (iii) peripheral nerve block 

(Morgan, 2013). We are just concentrating on spinal anesthesia. 

1.2.3 Spinal anesthesia (SA) 

Spinal anesthesia is preferred for cesarean section. It is simple to 

perform, economical and introduces rapid onset of anesthesia and muscle 

relaxation. It provides high efficiency, lower drug doses, low neonatal 

depression, a conscious mother, and it decreases the incidence of aspiration 

pneumonitis. On the other hand, SA produces a fixed duration of 

anesthesia, post dural puncture headache, hypotension, and less control 

over block height (Caplan et al, 1998). 

The benefits of spinal anesthesia in obstetrics were first recognized 

in July 1900, when the obstetrician Oscar Kreis administered spinal cocaine 

to six parturient women in labor. However, these pain relief methods in 

obstetrics initially fell into disrepute, since inadequate training and 

monitoring led to high morbidity and mortality. In a study by Moran, it was 

found that the mortality after SA was 1 in 1,000 surgical patients prior to 

1944, and as high as 1 in 139 in obstetrics (Moran, 1991). 

SA is an invasive anesthetic procedure. A site entails insertion of a 

spinal needle between lumbar vertebrae (3-4 or 4-5) to inject local 

anesthetic such as Bupivacaine in to the intrathecal, subarachnoid space. 

The local anesthetic is used to block sensory and motor nerves from fourth 

thoracic to fourth sacral dermatomes, which leads to sympathetic block out 

flow. Its earliest possible complication is hypotension due to vasodilatation 
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of the vessels, so patients should receive bolus intravenous fluids (mostly 

crystalloids) at 20 ml/kg before the procedure (Laporta et al.,1995; 

Nagelhout, 2010). 

Regarding mechanism of bradycardia after subarachnoid block  

Most patients do not experience a significant change in heart rate after 

spinal anesthesia. The mechanism responsible for bradycardia is not clear, 

but in young (age < 50), healthy (ASA class 1) patients there is a higher 

risk of  bradycardia. Beta-blocker use also increases the risk of  

bradycardia. The incidence of bradycardia in the nonpregnant population is 

about 13%. Blockade of the sympathetic nervous system causes arterial 

vasodilation, decreased SVR, venous pooling, and a reduction in venous 

return.  These changes cause a redistribution of blood that often results in 

hypotension.  If the block is high enough, the sympathetic nerve fibers that 

innervate the heart, known as the cardioaccelerators (T 1 to T 4), become 

anesthetized, An imbalance occurs between vagal fibers, and the heart rate 

often slows, further contributing to hypotension, Intracardiac stretch 

receptors have been shown to reflexively decrease heart rate when filling 

pressures fall. The heart rate may decrease because of a fall in right atrial 

filling which decreases outflow from intrinsic chronotropic stretch 

receptors located in the right atrium and great veins.(Barash,2013). 

1.2.4 Drug used in spinal anesthesia-Bupivacaine 

Bupivacaine is a mide local anesthetic that has a mechanism of 

action to block the sodium channel. It is a potent local anesthetic and has a 

long duration of action (3- 4 hours). It is often used with adjuncts like 

fentanyl to improve its effect and increase the duration of action to six 
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hours. It is widely used for cesarean section delivery. Spinal bupivacaine 

0.5% 10-15 mg is an adequate dosage (Datta, 2006). 

The incidence of hypotension after spinal block for cesarean section 

can be as high as 80% if prophylactic measures, such as prior hydration, 

moving the uterus to the left side, and vasopressors, are not instituted 

(Morgan, 1994; Husaini, 1998). 

Hypotension is defined as a decrease in blood pressure that leads to 

inadequate tissue perfusion and oxygenation (Jackson et al., 1995). Blood 

pressure decrease below 20% of the baseline can lead to organ damage and 

myocardial ischemia, or a mean arterial pressure of less than 50 mmHg 

(Heitmiller, 2010). 

Hypotension during spinal block for cesarean section is secondary to 

the sympathetic blockade and aorto-caval compression by the uterus and it 

can be deleterious to both the fetus and the mother. Ephedrine and 

phenylephrine improve venous return after sympathetic blockade during 

the spinal block (Cyna et al., 2006). 

1.2.5 Phenylephrine, the study drug 

Phenylephrine is considered a pure α1-adrenergic agonist. It 

promotes dose-dependent vasoconstriction, which is more pronounced in 

the venous than in the arterial bed, improving venous return after the 

sympathetic blockade during spinal block. Studies have shown that 

phenylephrine maintains uterine and placental blood flow and higher 
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umbilical cord blood pH than ephedrine, while having similar efficacy to 

that of ephedrine in controlling hypotension, but with a lower risk of fetal 

acidosis (Morgan, 1994; Lee, 2002). 

Phenylephrine is used for the treatment of acute hypotension with a 

dosage of 0.1 – 0.5 mg intravenously; the main side effects are reflex 

bradycardia due to increased cardiac output. Other side effects of 

phenylephrine are headache, excitability, anxiety, restlessness, high blood 

pressure,and rarely abnormal heart beats (Calvey & William, 2008). 

Pharmacodynamics of phenylephrine. Interaction of phenylephrine 

with α1-adrenergic receptors on vascular smooth muscle cells causes 

activation of the cells and results in vasoconstriction. Following 

phenylephrine hydrochloride intravenous administration, increases 

in systolic and diastolic blood pressures, mean arterial blood pressure, and 

total peripheral vascular resistance are observed. The onset of blood 

pressure increase following an intravenous bolus phenylephrine 

hydrochloride administration is rapid, typically within minutes. As blood 

pressure increases following intravenous administration, vagal activity also 

increases, resulting in reflex bradycardia. 

Phenylephrine has activity on most vascular beds, including renal, 

pulmonary, and splanchnic arteries (Bennett, 2010) 

Pharmacokinetics of phenylephrine hydrochloride. The observed 

effective half life was approximately 5 minutes. The steady-state volume of 

distribution of approximately 340 L suggests a high distribution into organs 

and peripheral tissues. The average total serum clearance is approximately 

http://www.rxlist.com/script/main/art.asp?articlekey=5514
http://www.rxlist.com/script/main/art.asp?articlekey=5964
http://www.rxlist.com/script/main/art.asp?articlekey=16163
http://www.rxlist.com/script/main/art.asp?articlekey=16164
http://www.rxlist.com/script/main/art.asp?articlekey=2515
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2100 ml/min. The observed phenylephrine plasma terminal elimination 

half-life was 2.5 hours. Phenylephrine is metabolized primarily by 

monoamine oxidase and sulfotransferase. After intravenous administration 

of radiolabeled phenylephrine, approximately 80% of the total dose was 

eliminated within first 12 h and approximately 86% of the total dose was 

recovered in the urine within 48 h. The excreted unchanged parent drug 

was 16% of the total dose in the urine at 48 h post intravenous 

administration. There are two major metabolites, with approximately 57 

and 8% of the total dose excreted as m-hydroxymandelic acid and sulfate 

conjugates, respectively. The metabolites are considered not 

pharmacologically active (Bennett, 2010) 

 

    1.2.6 Ephedrine, the study drug 

Ephedrine is a non-catecholamine sympatho-mimetic agent that 

stimulates alpha and beta adrenergic receptors directly and predominantly 

indirectly, producing its effects by releasing norepinephrine from nerve 

endings in the autonomous nervous system, which leads to an increased 

heart rate, blood pressure, cardiac output, and systemic vascular resistance. 

It crosses the blood brain barrier and produces central nervous system 

stimulation. Traditionally, it is the vasopressor of choice in obstetric 

anesthesia despite the lack of confirmation of its superiority over other 

vasopressors (Rout, 1993; Ralston et al., 1974). The intercurrences of 

epinephrine include maternal supraventricular tachycardia, tachyphylaxis, 

and fetal acidosis (Burns, et al., 2001; James, et al., 1970).  
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Prior studies report that the increase in blood pressure caused by 

ephedrine is related to preservation of uterine and placental blood flow, 

especially due to its beta-adrenergic action (Burns, et al., 2001; James, et 

al., 1970). However, other scholars have suggested that ephedrine can 

reduce umbilical cord pH without affecting Apgar scores (Kang et al., 

1982; Ratcliffe, 1993). 

Ephedrine can be given in increments of 3-6 mg every 3-4 minutes 

intravenously to treat hypotension produced by sympathetic block during 

spinal anesthesia and it has a half life of 3-6 hours. The side effects of 

ephedrine that may occur are nervousness, dizziness, headache, nausea, 

loss of appetite, and trouble sleeping (Calvey & William, 2008). 

Pharmacodynamics of Ephedrine. Ephedrine is indirect 

sympathomimtic action that resemble those of adrenaline peripherally. 

stimulate heart rate ,cardiac output, and increases peripheral resistance , so 

it is usually as a result increase blood pressure, centrally in adults it 

produces increase alertness, anxiety , tremors, nausea and insomnia. The α-

adrenergic receptors of smooth muscle cells in the bladder base stimulation 

may increase the resistance to the outflow of urine. Activation of ß-

adrenergic receptors in the lungs promotes bronchodilation. More over 

cardiovascular effect from ephedrine is the result of a balance among α-1 

adrenoceptor-mediated vasoconstriction, ß-2 adrenoceptor-mediated 

vasoconstriction, and ß-2 adrenoceptor-mediated vasodilatation. 

Stimulation of the ß-1 adrenoceptors results in positive inotrope and 

chronotrope action. Tachyphylaxis to the pressor effects of ephedrine may 

occur with repeated administration,  

http://www.rxlist.com/script/main/art.asp?articlekey=5514
http://www.rxlist.com/script/main/art.asp?articlekey=2472
http://www.rxlist.com/script/main/art.asp?articlekey=4209
http://www.rxlist.com/script/main/art.asp?articlekey=18311
http://www.rxlist.com/script/main/art.asp?articlekey=5964
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Pharmacokinetics of ephedrine half time is 6 hours approximately 

when it is given orally and one hour if administered intravenous. Its onset 

Immediate of (IV). More than 20 min (subcutaneous), 10 to 20 min (IM) 

and  15 to 60 min (oral). It is metabolized into norephedrine. However, 

well absorbed when given orally, first pass metabolism in the liver and 

excreted largely by the kidney. Both the parent drug and the metabolite are 

excreted in urine. Ephedrine crosses the placental barrier (Harvey, 2012). 

1.3 Problem statement  

In recent years, spinal anesthesia has become one of the most 

acceptable anesthetic techniques globally (Lin,et al., 2012) as well as in 

Palestine due to its rapid onset, intensity, symmetric sensory and motor 

block; it has been successfully used for cesarean section. In Palestine, the 

prevalence of cesarean section has doubled from 6% in 1996 to 14.8% in 

2006. In 2014, the cesarean section rate in the West Bank was 23.7%  and 

in the Gaza Strip was 21.3% (PHCI, 2014). These rates are higher than the 

optimal rates of cesarean section according toWorld Health Organization 

recommendations that indicate that the best outcomes for women and 

babies appear to occur with cesarean section rates of 5% to 10 % (Fernando 

et al., 2006).  

 Spinal anesthesia causes fewer complications than that of general 

anesthesia in both the mother and the fetus (Eriksson,et al., 2010; Chestnut, 

2009; Riberio, 2007). However, despite these advantages, hemodynamic 

complications, especially hypotension of the mother, which is related to 
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sympathetic blockade, is up to 80% if prophylactic measures are not used 

(Clark, et al., 1976; Macarthur & Riley, 2007).  

 Maternal hypotension can have adverse maternal effects (nausea, 

vomiting, dizziness, and decreased consciousness) and fetal effects 

(decreased utero-placental blood flow, impaired fetal oxygenation, and 

fetal acidosis) (Clark et al., 1976).  

Historically, ephedrine was the vasopressor recommended in 

obstetrics, but evidence suggests that ephedrine causes a reduction in fetal 

pH and base excess (although without affecting the Apgar Score) when 

compared to other vasopressors such as phenylephrine (Magalhães et al., 

2009; Ngan Kee, 2009). The administration of a prophylactic 

phenylephrine significantly reduces the incidence of hypotension 

associated with spinal anesthesia (Cooper, et al., 2002; Ngan Kee, 2004). 

However, concerns have been raised about the safety of this technique in 

terms of the frequent incidence of reactive hypertension and bradycardia 

(Beilin, 2006). 

In Palestinian hospitals, phenylephrine and ephedrine are both used 

to maintain maternal arterial blood pressure (BP) during spinal anesthesia 

for cesarean delivery but differ in their hemodynamic effects and their 

effects on the utero-placental circulation and umbilical cord gases 

(Alahuhta, et al., 1992; Thomas, et al., 1996; Lee, et al., 2002). 
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Anesthetists in Palestine have different aspects using phenylephrine 

and ephedrine, most of them declared they preferred the use of ephedrine 

because of its ease of use and it is more practical in its dilution. 

1.4 Significance of the study 

In elective cesarean section under spinal anesthesia, hypotension has 

been reported in as many as 85% of patients. Hypotension may be 

detrimental to the mother and the resulting placental hypo perfusion to the 

fetus. Careful positioning and volume preloading with crystalloid or 

colloids have been used to prevent it, but these are not comprehensive 

measures and a vasopressor is required to correct hypotension quickly. 

Prevention and treatment of this complication with special medical agents 

for optimal preservation of the mother’s blood pressure and fetal 

circulation has been an important issue. Several studies have compared 

different medications in the prevention and treatment of decreased blood 

pressure following spinal anesthesia in pregnant women. However, 

experimental data are rather controversial and there is no general 

agreement about a special drug group. 

In Palestine, there are different regimens to treat maternal 

hypotension with vasopressors in different hospitals either by giving 

phenylephrine or ephedrine. Both of these drugs have effects and side 

effects. There is strong interest in using vasopressors (ephedrine or 

phenylephrine) during spinal anesthesia for cesarean section delivery to 

prevent or treat hypotension. 
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Based on research, when prophylactic ephedrine is given, fetal 

acidosis, tachycardia, and reactive hypertension can occur, but hypotension 

can be prevented. When prophylactic phenylephrine is given in doses that 

significantly reduce maternal nausea and hypotension, the incidence of 

fetal acidosis is relatively low, but bradycardia can be a side effect.  

Research suggest that there is likely to be an overall benefit from giving 

prophylactic phenylephrine compared to giving ephedrine to treat 

hypotension as it occurs. However, further studies are required to test this 

hypothesis. We have studied bolus phenylephrine and ephedrine for 

maintenance of arterial pressure during spinal anesthesia in cesarean 

section. 

1.5 Aims of the study  

The aims of the present study are to compare the efficacy of ephedrine and 

phenylephrine in the prevention and treatment of maternal hypotension 

during spinal block, to evaluate the side effects of ephedrine and 

phenylephrine, and to assess fetal changes as measured by Apgar scores. 

 

1.6  Hypothesis 

H1: There are no significant differences at (α=0.05) between the effect of 

ephedrine and phenylephrine on the vitality of the newborn baby during 

spinal anesthesia in cesarean section using an Apgar score. 
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H2: there are no significant differences at (α=0.05) in Reactive 

hypertension between Phenylephrine and Ephedrine. 

 

H3: there are no significant differences at (α=0.05) in Nausea and vomiting 

between Phenylephrine and Ephedrine. 

 

H4: there are no significant differences at (α=0.05) in Restlessness between 

Phenylephrine and Ephedrine. 

 

H5: there are no significant differences at (α=0.05) in Heart Rate 

(Tachycardia episodes, Bradycardia (episodes) between Phenylephrine and 

Ephedrine. 

 

H6: there are no significant differences at (α=0.05) in vomiting between 

Phenylephrine and Ephedrine. 

 

H7: there are no significant differences at (α=0.05) in Systolic blood 

pressure intraoperatively between Phenylephrine and Ephedrine. 

 

H8: there are no significant differences at (α=0.05) in Systolic blood 

pressure introperatively between Phenylephrine and Ephedrine. 
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2. Literature Review 

This chapter provides an overview of previous studies of patients 

undergoing elective cesarean section under spinal anesthesia and being 

administered either phenylephrine or ephedrine for maintenance of the 

mother's blood pressure. It also includes the effect of these two 

vasopressors on the Apgar score of the baby and the other negative effects 

on the mother. 

     In a randomized, double-blind study, conducted by Moran, et al.( 1995) 

sixty women planning for elective cesarean section in spinal anesthesia 

randomly received either ephedrine (n = 29) at a dose of 10 mg intravenous 

bolus, or phenylephrine (n = 31) at 80 µg IV bolus doses to maintain 

systolic blood pressure of ≥ 100 mmHg. Umbilical arterial blood gases 

were measured and the neonatal Apgar score and early neonatal 

neurobehavioral scale points were evaluated. There were significant 

differences between groups in the mean umbilical artery pH, PCO2, and 

base deficit in favor of phenylephrine. There were no significant 

differences between the groups in the neonatal Apgar score, early neonatal 

neurobehavioral scale score, or the presence of maternal nausea and 

vomiting. The authors concluded that phenylephrine is as effective as 

ephedrine in the treatment of maternal hypotension when used in small 

additive bolus injections (Moran, et al., 1991). 

A study was conducted in the United States by Laporta, et al. (1995). 

In this study, the authors compared the maternal and neonatal 
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catecholamine concentrations, followed by the use of either phenylephrine 

or ephedrine to treat a drop in maternal blood pressure after spinal 

anesthesia for cesarean section. Forty women were randomized into two 

groups: Group 1 (n = 20) were treated with ephedrine that was given as 5 

mg i.v. bolus injections; Group II (n = 20) were treated with phenylephrine, 

which was given in 40µg i.v. bolus injections, both to keep the mother's 

systolic blood pressure at or above 100 mmHg. Maternal vein (MV), 

umbilical vein (UV), and umbilical artery (UA) blood samples were taken 

at the time of delivery. Samples were assayed for catecholamine 

concentrations and blood gas. When they compare the blood gas values 

between the two groups, catecholamine concentrations in UA, UV and MV 

(upon delivery) samples were significantly higher in the ephedrine group 

compared to the phenylephrine group. No significant differences in 

maternal characteristics were noted, such as acid-base values, nausea and 

vomiting, and Apgar scores between the groups. The authors concluded 

that phenylephrine is as safe and effective as ephedrine in the treatment of 

low blood pressure in healthy women undergoing cesarean delivery. The 

use of phenylephrine was also accompanied by significantly lower 

norepinephrine concentrations in both the mother and the newborn. 

An experiment was conducted in the USA, in which 38 women 

undergoing elective cesarean section under spinal anesthesia were 

randomized to receive either phenylephrine boluses (100 mcg doses), or 

ephedrine (5 mg doses) for the maintenance of the mother's blood pressure. 

The purpose of the administration of vasopressors was a slope of systolic 
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pressure to ≤ 90% of baseline values. Maternal blood pressure (BP) and 

heart rate (HR) were measured every minute. Cardiac output (CO) was 

measured by cross-sectional and Doppler echocardiography before and 

after giving 1500 ml of Ringer lactate fluids and after every 2 min after 

administration of bupivacaine. The umbilical artery pulsatility index (PI) 

was measured using Doppler before and after spinal anesthesia. The results 

showed that the median (range) number of boluses of phenylephrine and 

ephedrine was similar. Maternal systolic blood pressure and CO results 

were the same in both groups, but the mean [95% CI] maximum percentage 

change in the mother's HR was greater in the phenylephrine group than in 

the ephedrine group. This study supports the use of phenylephrine for the 

maintenance of maternal arterial pressure in patients undergoing cesarean 

section electively during spinal anesthesia (Thomas et al., 1996). 

A quantitative systematic review was conducted in China, in which 

the authors compared the efficacy and safety of ephedrine with 

phenylephrine for the prevention and treatment of hypotension under spinal 

anesthesia for cesarean section delivery. Seven randomized controlled trials 

(n=292) were recognized.  Variables that were assessed were maternal 

hypotension, hypertension and bradycardia, as well as neonatal umbilical 

cord blood pH values and Apgar scores. The study found that there was no 

difference between phenylephrine and ephedrine for the management 

(prevention and treatment) of maternal hypotension, but, they showed that 

maternal bradycardia was more likely to happen with phenylephrine than 

with ephedrine. Also, the results showed that women who were given 
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phenylephrine had neonates with higher umbilical arterial pH values than 

those women given ephedrine. In fact, there was no difference between the 

two vasopressors in the incidence of true fetal acidosis or Apgar scores of7 

at 1 and 5 min. The authors concluded that the present systematic review 

does not support that ephedrine is the preferred drug for the management of 

maternal hypotension during spinal anesthesia for elective cesarean 

delivery in healthy, non-laboring women (Lee et al., 2002). 

A study conducted in India by Sahu et al. (2003) included sixty 

women undergoing elective and emergency caesarean section in spinal 

anesthesia who developed hypotension after subarachnoid block. Women 

were randomly assigned to three groups, Group P (receiving a 

phenylephrine dose of 100 µg, I.V (n = 20)), group E (receiving an 

ephedrine dose of 6 mg, I.V (n = 20)) and group M (receiving a 

mephentermine dose of 6 mg IV (n = 20)). Hypotension was defined as a 

decrease in systolic arterial pressure of >20% of baseline values. The 

authors concluded that elevation of systolic arterial pressure in the 

phenylephrine group was significantly higher for the first six minutes out of 

the bolus dose when compared with the ephedrine and mephentermine 

groups. There was a significant reduction in heart rate in the phenylephrine 

group. Neonatal Apgar scores were >7 in all three groups. 

A systematic literature study was conducted in China to compare the 

effect of ephedrine and phenylephrine for the treatment of spinal 

anesthesia-induced hypotension during cesarean section. A total of 15 trials 

and 742 mothers undergoing elective C-sections were analyzed. When used 
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to prevent hypotension, patients who received ephedrine and phenylephrine 

did not change significantly in the presence of hypotension, umbilical 

artery pH or venous pH values. In the treatment of hypotension, patients 

who received ephedrine and phenylephrine had a comparable incidence of 

intraoperative hypotension, whereas mothers who received phenylephrine 

had newborns with higher umbilical arterial pH and venous pH values than 

those who had received ephedrine. The authors conclude that the use of 

prophylactic ephedrine and phenylephrine were both effective in 

preventing maternal hypotension during C-section under spinal anesthesia. 

Phenylephrine was superior to ephedrine to treat hypotension, evidenced by 

higher cord blood pH (Lin et al., 2012). 

Gunda, et al., (2010) conducted a study of 100 ASA I and II patients 

scheduled for elective cesarean section with spinal anesthesia. Each patient 

was randomized to one of the two double-blind study groups. Group E 

received an ephedrine dose of one ml (5 mg / ml) with normal saline for 

hypotension if present (n = 50). Group C received one ml of phenylephrine 

(100ug / ml) with normal saline for hypotension if present (n = 50). Heart 

rate, systolic blood pressure, diastolic blood pressure, and mean arterial 

blood pressure were compared between and within groups to the basal 

values at 0, 2, 4, 6, 8, 10, 15, 20, 25, 30, 45, and 60 minutes from the start 

of the operation. The occurrence of side effects and neonatal results were 

studied between the groups. This study showed that all patients had 

treatment for hypotension. Provision of phenylephrine was with 

considerable slope in HR. Variance in SBP, DBP, and MAP was analogous 
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in both groups for the most common times. The incidence of nausea, 

vomiting and tachycardia were significantly higher in the ephedrine group. 

The authors concluded that phenylephrine and ephedrine are allowable 

options to counter maternal hypotension associated with spinal anesthesia 

in elective cesarean section. They also found that complications of intra-

operative nausea and vomiting, tachycardia and bradycardia should be 

considered when making a choice of vasopressors, which suggests that 

phenylephrine may be more relevant in promoting maternal well-being. 

A study was conducted in Iran by Moslemi & Rasooli (2015). The 

aim of the study was to compare the effect of prophylactic infusion of 

phenylephrine compared to ephedrine in the prevention of hypotension 

women undergoing spinal anesthesia in elective cesarean section. Eighty-

three patients were included in the study and were divided randomly into 

three groups. Group Ph got phenylephrine infusion; Group E got ephedrine 

infusion while Group P was delivered as placebo. Any decrease in BP 

around 20% from the baseline was treated with 50-100 µg of phenylephrine 

in the Ph group, or 5-10 mg of ephedrine in the E and P groups. This was 

repeated as necessary. These drugs were prepared in numerical marked 

syringes and given to nurses (blind to medication) who were asked to 

monitor patients. They were instructed to administer one ml of this drug 

solution if hypotension was higher than 20% from baseline (each 1 ml of 

phenylephrine was prepared as 50 micrograms and each one cc of 

ephedrine was 5 mg). Vital signs (blood pressure, heart rate and arterial 

oxygen saturation) were registered in time. Mother and newborn 
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perioperative complications were monitored and recorded. Systolic and 

diastolic blood pressures were higher in the phenylephrine group of 

recipients than the control group, but no higher than in the ephedrine group. 

Maternal rhythm disorders were more common in the ephedrine and 

phenylephrine groups than the control group. Vomiting was more common 

in the ephedrine group (P <0.05). Further, five minute Apgar scores were 

higher in newborns in the phenylephrine and ephedrine groups than in the 

placebo group (P <0.05). The newborn phenylephrine group had less 

acidosis than the other groups. They concluded that prophylactic infusion 

of phenylephrine can effectively reduce spinal anesthesia-related 

hypotension without any significant complication for the mother or her 

fetus (Moslemi & Rasooli, 2015). 

In a randomized double-blind study in India, women received either 

doses of ephedrine bolus of 6 mg (group 1, n = 30) or 100µg of 

phenylephrine (group 2, n = 30) when the mother's systolic pressure was 

80% of baseline. The study showed that differences in systolic pressure 

were comparable in the two groups. There were no differences in the 

incidence of bradycardia, nausea and vomiting. Umbilical artery pH and 

venous pH was significantly greater in the phenylephrine group than in the 

group of ephedrine. The base excess of the umbilical artery was 

significantly less in group E than in group P. Apgar scores at 1, 5 and 10 

minutes and neurobehavioral score of 2-4 hours, 24 hours and 48 hours 

were similar in the two groups. They concluded that 100 µgof 

phenylephrine and 6 mg of ephedrine have similar efficacy in the treatment 
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of maternal hypotension during spinal anesthesia for elective cesarean 

section. Newborns in group P had significantly higher umbilical artery pH 

and base excess values than those in group E (Prakash et al., 2010). 

A study was conducted in India by Nazir ,et al. (2012). A total of 100 

patients undergoing elective cesarean section under spinal anesthesia with a 

normal pregnancy were randomly allocated into two groups of 50 each. 

Group I received a prophylactic bolus dose of ephedrine10 mg i.v. at the 

time of intrathecal block with rescue boluses of 5 mg. Group II received a 

prophylactic bolus dose of phenylephrine 100 g at the time of intrathecal 

block with rescue boluses of 50g. Hemodynamic variables such as blood 

pressure and heart rate were recorded every two minutes up to the delivery 

of the baby and then every 5 minutes. Neonatal outcome was assessed 

using Apgar score at 1 and 5 minutes and neonatal umbilical cord blood pH 

values. The authors found that there was no difference in managing 

hypotension between the two groups. Incidence of bradycardia was higher 

in the phenylephrine group. The differences in umbilical cord pH, Apgar 

score, and birth weight between the two groups were found to be 

statistically insignificant. The author concluded that phenylephrine and 

ephedrine are equally efficient in managing hypotension during spinal 

anesthesia for elective cesarean delivery. There was no difference between 

the two vasopressors in the incidence of true fetal acidosis. Neonatal 

outcome remained equally good in both groups. 

A study from Finland conducted by Alahuhta, et al. (1992) 

researched the effects of i.v. vasopressors on19 healthy parturient women 
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undergoing elective cesarean section. Doppler velocimetry of maternal 

uterine, placental arcuate arteries and fetal umbilical cords, and kidney and 

middle cerebral arteries were studied during spinal anesthesia. Fetal cardiac 

muscle function was investigated simultaneously by M-mode 

echocardiography. Patients were randomized into two groups given either 

ephedrine or phenylephrine as a prophylactic infusion supplemented with 

smaller bolus doses if systolic arterial pressure decreased by more than 10 

mmHg from the control value. Both the vasopressors restored maternal 

arterial pressure effectively. Ephedrine group showed no significant 

differences in any of the Doppler velocimetry recordings in relation to the 

fundamental values, but during phenylephrine infusion, indices of blood 

flow velocity waveform of uterine and placental arcuate arteries increased 

significantly and vascular resistance decreased significantly in the fetal 

renal arteries. Healthy fetuses seemed to tolerate these changes in 

uteroplacental circulation well. However, the Apgar score for newborns 

and acid-base values in the umbilical cord was within the normal range in 

both groups. The results suggest that caution is required when selecting the 

specific vasoconstrictor drug, dosage and route of administration for 

treatment of maternal hypotension resulting from spinal anesthesia for 

cesarean section. 

In a systematic review study that was conducted  in Germany by 

Veeser et al. (2012), the combined data available for defining the maternal 

and neonatal effects of the two vasopressors phenylephrine and ephedrine 

was analyzed. Hypotension, hypertension and bradycardia of the mothers; 
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fetal acidosis defined as a pH <7.20; continuous variables base excess 

(BE); and arterial pCO2 of newborns were registered. The eligibility 

criteria were met by 20 trials including 1,069 patients. Risk ratio (RR) of 

true fetal acidosis was 5.29 (95% CI 1.62 - 17.25) for ephedrine versus 

phenylephrine (P = 0.006). BE values for ephedrine use was significantly 

lower than after phenylephrine. Umbilical Artery pCO2 did not differ. 

Mothers treated with ephedrine had a lower risk of  bradycardia (P = 

0.004). No differences between vasopressors were observed for 

hypotension and hypertension. The authors conclude that there is a reduced 

risk of fetal acidosis associated with the use of phenylephrine. In addition 

to the results of BE, this suggests a beneficial effect of phenylephrine on 

fetal outcome parameters. 

A study was conducted in Brazil by Magalhães, et al. in (2009). The 

purpose of this study was to compare the effect of ephedrine and 

phenylephrine in the prevention and treatment of maternal hypotension 

during spinal anesthesia for patients undergoing cesarean surgery and to 

assess their side effects and fetal changes. Sixty patients undergoing spinal 

anesthesia with bupivacaine and sufentanil were randomly divided into two 

groups to receive prophylactic ephedrine (group E, n = 30, dose = 10 mg) 

or phenylephrine (group P, n = 30, dose = 80 g). Hypotension (blood 

pressure equal to or lower than 80% of baseline) was treated with bolus 

administration of the vasoconstrictor with 50% of the initial dose. The 

incidence of hypotension, reactive hypertension, bradycardia, vomiting, 

and Apgar scores at the 1st and 5th minutes, and blood gases in umbilical 
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cord blood were evaluated. The authors found that the mean dose of 

ephedrine used was 14.8 ± 3.8 mg and phenylephrine was 186.7 ± 52.9 

micrograms. Demographic parameters and the incidence of vomiting, 

bradycardia, and reactive hypertension were similar in both groups. 

Hypotension had an incidence of 70% in group E and 93% in Group P (p 

<0.05). The mean arterial pH of umbilical cord blood and Apgar score in 

the 1st minute were lower in Group E (p <0.05). Differences in the Apgar 

score in the 5th minute were not observed. The author concluded that 

ephedrine was more effective than phenylephrine in the prevention of 

hypotension. Both drugs had a similar incidence of side effects. Fetal 

repercussions were less frequent with phenylephrine and were transitory 

with the use of ephedrine. 

A study was conducted in Brazil to compare the efficacy of 

phenylephrine, metaraminol, and ephedrine in the prevention and treatment 

of hypotension after spinal anesthesia for cesarean section. Ninety pregnant 

women undergoing cesarean section were randomized into three groups to 

receive a bolus followed by continuous infusion of vasopressors as follows: 

phenylephrine group (50μg+50μg/min); metaraminol group (0.25 mg + 

0.25 mg / min); ephedrine group (4 mg + 4 mg / min). The infusion dose 

was doubled when the systolic blood pressure dropped to 80% of the 

baseline and a bolus was given when the systolic blood pressure dropped to 

below 80%. The infusion dose was divided in half when the systolic blood 

pressure increased to 120% and was stopped when it became higher. The 

incidence of hypotension, nausea and vomiting, reactive hypertension, 
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bradycardia, tachycardia, Apgar scores and umbilical arterial blood gases 

were assessed at the 1st and 5th minute. There was no difference in the 

incidence of hypotension, bradycardia, reactive hypertension, infusion 

discontinuation, atropine or Apgar. Rescue boluses were higher only in the 

ephedrine group compared with the metaraminol group. The incidence of 

nausea and vomiting and fetal acidosis was greater in the ephedrine group. 

The three drugs were effective to prevent hypotension, but fetal effects 

were more common in the ephedrine group (Aragãoa, et al., 2014). 
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3. Methodology 

This chapter presents an overview of the research methodology used for 

this study. It includes: study design, study sample (study population, 

sample size, and sampling process), setting, ethical consideration, data 

collection, and data analysis procedures. 

3.1Study Design: A prospective, randomized, double-blind study. 

3.2  Study Population 

The target population is full-term pregnant women with age from 18 to 40 

years old and planned for elective cesarean delivery with ASA 

Classification I & II. 

3.3 Study Setting 

The study was conducted in specialized gynecological centers at the 

Palestine Medical Complex (PMC) and Palestinian Red Crescent society 

Hospital in the city of Ramallah, Palestine. 

3.4 Participants  

Sixty parturient women, ranging in age from 18-40 years old, with 

American Society of Anesthesiologists (ASA) physical status I or II 

(Appendix 4) who were scheduled for elective cesarean delivery under 

spinal anesthesia. 
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3.5 Sample and sampling  

To determine the optimal sample size for a study that assures an adequate 

power to detect statistical significance, calculating power of the study at 

80%, and the level of alpha as p<0.05, the sample size was calculated as 20 

women for each group (Table B12 Appendix 9) .To increase the power of 

our study we have taken 30 in each group as has been performed in 

previous studies (Kunter, 2005; Lee et al., 2002). In summary, the 

determination of sample size was based on calculation of the sample size 

and based on prior studies. 

3.6 Pre-enrollment assessment 

Every patient that was recruited in the study must have done a complete 

blood count to check hemoglobin levels and platelet counts to exclude any 

patient that had a low platelet count (less than 100 x 10 3). Low platelet 

count is very important for spinal anesthesia because low count increases 

the probability of epidural hematoma, so spinal anesthesia is 

contraindicated if the patient has thrombocytopenia. 

3.7 Randomization 

Patients were randomly divided into two groups using sequential, sealed 

envelopes with random numbers previously prepared by a person who was 

not involved with the study in any way. Patients who met the inclusion 

criteria were randomized in double-blind fashion to receive either: 
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Group (1) (n=27), Ephedrine: 10 mg i.v. bolus simultaneously with 

subarachnoid block.Group (2) (n=28), Phenylephrine: 80 µg i.v. bolus 

simultaneously with subarachnoid block. The study drugs were prepared in 

identical 10-mL syringes by an anesthesiologist not involved with data 

collection. 

After Enrollment, 27 patients were assigned to ephedrine group out of 

thirty because one of them return consent to participate (n = 1) and two 

of them (n = 2) were converted to general anesthesia. Regarding 

phenylephrine group, 28 patients were assigned to the intervention out of 

thirty, two of 30 patients (n = 2) return their consent to participate in the 

study (Figure 1).  

3.8 Blindness 

Both pregnant women and anesthesiologists who participated in the 

surgeries were blinded to group allocation. 

3.8.1 Preparation of vasopressors  

A second anesthetist, who did not attend the surgery, prepared the 

vasopressor agents. The solutions were prepared in a syringe of 10 mL as 

follows: 

Group P: phenylephrine 80µg 

Group E: ephedrine 10mg 
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3.9 Study period 

February 2015 to July 2015.  

3.10 Inclusion criteria 

 (1) Physical status ASA I or II (Appendix 4); (2) Term pregnancy of a 

single fetus; (3) Elective indication for cesarean section; (4) 18-40 years 

old. 

3.11 Exclusion criteria  

(1) Refusal to participate in the study; (2) Patients younger than 18 years of 

age; (3) Pre-existing or pregnancy-induced systemic hypertension; (4) 

Presence of cardiovascular or cerebrovascular diseases; (5) fetal 

abnormalities; (6) history of allergy to the drugs used in the study, and 

contraindications to spinal block; (7) Parturient woman who has blood 

pressure of 135/ 95 mmHg; (8) Parturient woman who has chronic 

hypertension; (9) Parturient woman who has a heart rate <60 beats per 

minute and > 120 beat per minute. 

3.12 Study Measures (Variables) 

(a) Dependent variables: maternal hypotension 

(b) Independent variables: Ephedrine, Phenylephrine, Spinal anesthesia 

 

 



34 

3.13 Conceptual definition of the terms 

Hypotension was defined as a decrease in systolic arterial pressure >20% of 

baseline values and it was treated with a bolus of 50% of the initial dose of 

the vasopressor. Reactive hypertension was characterized as blood pressure 

20% higher than baseline levels after the use of the vasopressor. Heart rate 

below 60 bpm was characterizedas bradycardia when accompanied by 

hypotension, and it was treated with 0.5 mg of atropine. Apgar scores on 

the first and fifth minutes for all newborns were determined and a score 

below eight was considered low. Tachycardia was considered at a heart rate 

greater than 100 beats per minute (Neves et al., 2010). 

3.14 Follow up with patients  

Each patient in the two groups included in the study received follow-

up intraoperatively and in the post-anesthesia care unit (PACU) to control 

blood pressure, heart rate and other issues every three minutes in the 

operating room and on arrival at the PACU and every 15 minutes until 

discharge from PACU. Blood pressure, heart rate and other symptoms for 

each mother were recorded from the patient file as documented by nurses. 

3.15 Procedure 

After obtaining the study approval by the Institutional Review Board 

(IRB) of An-Najah National University, written informed consent was 

obtained from all parturient women after full explanations of the goals and 

procedures of the study. Sixty parturient women with American Society of 
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Anesthesiologists (ASA) physical status I or II who were scheduled for 

elective cesarean delivery under spinal anesthesia were recruited. 

A data sheet containing the following information was filled out for 

each woman: name, age, height, weight, place of residence, body mass 

index, gestational age, blood pressure, heart rate, respiratory rate, ECG 

rhythm, and Spo2 as baseline. 

A physical assessment was performed for all patients. The patient 

was assessed for weight measurement, and the non-invasive blood pressure, 

pulse and respiration were controlled and recorded. Laboratory tests were 

assessed (complete blood count, specifically the platelet count). 

Intravenous cannula 16 Fr G was inserted. Ringer's lactate (RL) solution 

(20 ml/kg) was infused 30 minutes before spinal injection for the all 

participants. 

The anesthesia machine was checked and anesthesia equipment was 

also prepared for an emergency. Equipment for spinal anesthesia and drugs 

were prepared. Standard monitoring according to the American Society of 

Anesthesiologists that includes continuous electrocardiogram, non-invasive 

blood pressure, and pulse oximetry was followed. 

Patients were placed in dorsal decubitus, or a sitting position, for a 

few minutes and blood pressure and heart rate were measured three times at 

3-minute intervals and the arithmetic average of the values was calculated, 

which was considered the basal pressure of pregnant women and recorded 

on the data collection form. 
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Ephedrine or phenylephrine was administered at the same time of the 

spinal block. Patients in Group (1) received a prophylactic intravenous 

bolus of 10 mg of ephedrine immediately at the same time of the spinal 

block.  

 Patients in Group (2) received a prophylactic intravenous bolus of 

80 µg of phenylephrine at the same time of the spinal block. 

 In the current study, the dose of 80 µg of phenylephrine was selected 

based on a previous study by Lee et al. (2012) in which this dose was the 

effective dosage when administered as an intravenous bolus, without 

severe side effects. The dose of 10 mg of ephedrine was selected based on 

a previous study by Magalhães et al. (2009) in which this was the 

effective dose when administered as an intravenous bolus, without severe 

side effects. 

The syringes with the study drugs were prepared by an 

anesthesiologist who was not being involved in the collection of the data 

and analysis of the results.  

Spinal puncture was done with a spinal needle by an anesthesiologist 

(pencil point spinal needle G 27 Fr) between L3-4 or L4-5 when the patient 

was in left lateral decubitus, and a Crawford wedge was placed under her 

right hip to obtain left uterine displacement. A solution containing 

Marcaine (0.5%, 2ml and 10 Mcg Fentanyl) was administered. Patients 

were placed at the same time of the spinal block in a supine position 

immediately after injection. The development of the block was recorded, 
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then oxygen therapy was administered to all patients; 6 L/min was 

delivered via a face mask until delivery. Heart rate and blood pressure were 

recorded immediately from the time of induction of spinal anesthesia then 

every 3 minutes until skin closure. 

The number of spinal puncture trials and level of block were 

recorded. All patients were observed for block parameters by an 

anesthesiologist, as well as hemodynamic changes and complications 

following SA. Assessing dermatome levels after administering a 

subarachnoid block (SAB) every minute after the puncture by using a 

swap soaked in alcohol was undertaken. The use of the alcohol sponge to 

test the level of a block was determined by Rocco et al. (1985). 

Authorization for the surgical procedure was given only when the level of 

the blockade reached T5.  

The time from the blockade to the incision of the skin, incision of the 

uterus, and removal of the fetus were recorded. The incidence of maternal 

hypotension, reactive hypertension, bradycardia, nausea and vomiting, 

and the total dose of vasopressor were also analyzed. Apgar at the first 

and fifth minutes of all neonates was determined and a score below eight 

was considered low.  

3.16 Rescue medication for hypotension 

Maternal hypotension was defined as a blood pressure equal to or 

lower than 20% of baseline values and it was treated with a bolus of 50% 
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of the initial dose of the vasopressor (5 mg of ephedrine for group (1); 40 

µg of phenylephrine for group (2). 

3.17 Rescue medication for bradycardia 

Atropine was administered in 0.5-mg increments whenever 

bradycardia (heart rate <60 beats/min) was associated with a systolic 

pressure less than baseline or if the heart rate was <45 beats/min 

irrespective of arterial pressure.  

3.18 The incidence of maternal tachycardia and reactive 

hypertention 

The incidence of maternal tachycardia (heart rate >100 beats/min) 

and reactive hypertension (increase in systolic pressure above baseline by 

20% after the use of the vasopressor) were recorded. The number of 

vasopressor doses required, total dose of vasopressor administered, time of 

first administration of vasopressor, and requirement for atropine and its 

relation to vasopressor administration were noted. 

3.19 Data Collection 

We were interested in what side effects the patients experienced and to get 

an estimate of their incidence after giving the ephedrine and phenylephrine 

drugs. To discover what had been reported previously we ran a search on 

MedLine of studies reporting the most common side effects of ephedrine 

and phenylephrine ,. This was used as a base when developing the data 

collectrion sheet. This data collection sheet was validated with experts 

group that including, two anesthesiologists, two CRNA, one postoperative 
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nurse and statistician. Small comments had been the feedback from the 

experts which had been taken in concern at the final version of the data 

colletion sheet (Appendix 2). 

Vital signs observations (BP, Pulse, Spo2, ECG rhythm, and RR)  were 

recorded on arrival and every 15 minutes in the PACU until discharge from 

PACU., and the Apgor  score was assessed by a pediatrician and asked for 

every baby score at the first minute and at 5 minutes. All variables were 

recorded (nausea, vomiting, headache, shivering, restlessness, arrhythmias 

and it is type, reactive hypertension, back pain, pain at the surgical incision, 

atropine needed, time from spinal puncture to skin incision, time to uterine 

incision, time from uterine incision to fetal delivery, and rescue dose of 

ephedrine and phenylephrine). 

3.20 Data Analysis Plan 

SPSS Version 20 was used for data analysis. The results were 

conducted only for patients who were included in and completed the study. 

Descriptive statistics (frequency, percentage) were used. The student t-test 

for continuous data, Mann-Whitney test for ordinal data, and Chi-square 

test for nominal data were used to analyze the results. A p < 0.05 was 

considered significant. 

3.21 Ethical Considerations 

The study presented in this thesis was performed in accordance with the 

Declaration of Helsinki and was approved by the institutional review board 

(IRB), Palestinian Red Crescent Hospital and Ministry of Health. Consent 

formswere obtained from the patients prior to participation. Randomization 

of the treatment poses an ethical dilemma, as the patient is not allowed to 
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decide her treatment. Nevertheless, all patients were given both verbal and 

written information about the aim and objectives of the study before 

considering participation in the study. It was made clear that participation 

was voluntary, could be terminated at any time and that confidentiality was 

guaranteed. For that reason, the ethical dilemma was deemed to be small. 

However, all patients were given prophylactic treatment of hypotension 

and all the patients received rescue medication when required, regardless of 

which group the patients were randomised to. 

The patients´ anonymity may have been threatened when performing 

continuous data collection. The results were presented in a way that 

ensured that it was not possible to identify any of the individuals. The 

study protocol concentrates on the patients’ health and well-being. 
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4.1 Data Analysis: 

The student t-test for continuous data, Mann-Whitney test for ordinal data, 

and Chi-square test for nominal data were used to analyze the results. The 

means and standard deviations were used to describe the continuous and 

the ordinal data, while the frequencies and percentages were used to 

describe the nominal data. A p < 0.05 was considered significant. 

Figure (1): CONSORT FLOW DIAGRAM 
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Table 1: Demographic data of the patients in both phenylephrine and 

ephedrine groups 

General 

characteristics 

Phenylephrine 

(n=28) 

Ephedrine 

(n=27) 
P-Value 

Age (years) 31.640± 3.369 30.48± 5.550 0.403 

Weight (kg) 78.2± 14.38 80.27± 12.3197 0.613 

Height (cm) 164.14± 7.347 161.70± 5.075 0.151 

Body mass index 

(kg.m2) 
28.696± 5.0004 30.978±  4.5249 0.081 

Gestational age 

(weeks ) 
38.586± 1.819 39.011 ±  1.1768 0.128 

Baseline systolic 

pressure (mmHg)  
123.29±9.63 120.56±9.4 0.255 

Baseline heart rate 

(beats/min) 
89.18±10.86 88.37±12.2 0.919 

*Significant at 0.05 level. Data are Mean±SD with P-values derived from Mann-Whitney U test or 

Frequencies and Percentages (%) with P-values derived from Chi Square test. 

Table (1) above  shows that there are no significant differences between the 

phenylephrine group and the ephedrine group in all general characteristics 

of patients exhibited in the table above at the 0.05 level (the p-values 

>0.05). 
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Table (2): Anesthetic and surgical parameters in phenylphrine and 

ephedrine groups 

Anesthetic – surgical 

parameters 

Phenylephrine 

(n=28) 

Ephedrine 

(n=27) 
P-Value 

Time from blockade to skin 

incision (min) (Mean ± SD) 
5.46± 2.912 5.89± 2.439 0.244 

Time from blockade to uterine 

incision (min) 

 (Mean ± SD) 

11± 3.432 12.67± 4.243 0.110 

Time from blockade to fetal 

delivery  (min) (Mean ± SD) 
13.54± 3.469 15.33±  4.566 0.124 

Time from uterine incision to 

fetal delivery  (min)  

(Mean ± SD) 

2.46± 1.374 2.67 ± 1.414 0.507 

Level of the block L3-4 

(n (%) 
26 (92.9%) 24 (88.9%) 0.609 

Level of the block L4-5 

(n (%) 
2 (7.1%) 3 (11.1%) 0.609 

Total dose of vassopressors 

(Mean ± SD) 
125.71 µg±35.64 19.81 mg±5.46 ------ 

Number of patients  who 

required rescue dose 
20 (71.4%) 24 (88.9%) 0.005* 

Number of rescue doses:    

0 8(28.6%) 3(11.1%) 

0.033* 

1 9(32.1%) 6(22.2%) 

2 10(35.7%) 8(29.6%) 

3 1(3.6%) 9(33.3%) 

4 0(0.0%) 1(3.7%) 

Number of rescue drug 

combinations 
0 (0 %) 6 (22.2 %) 

 

 

 

Total intravenous fluids given ( 

20 ml /kg ) 

1494.21 ± 

361.570 

1605.56± 

246.395 
0.337 

Total urine output (ml) during 

operation 
137.50 ± 51.379 

124.07 ± 

49.858 
0.266 

Total estimated blood loss (ml) 625± 143.049 
666.67± 

159.928 
0.388 

Anesthesia  time (min) 

From spinal block to PACU 
38.07 ± 13.379 42 ± 7.937 0.566 

Surgical time (min) 

From surgical incision to 

PACU 

33.25± 11.844 36.63± 7.088 0.493 

*Significant at p < 0.05 level. Data are Mean±SD with P-values derived from Mann-Whitney U test or 

Frequencies and Percentages (%) with P-values derived from Chi Square test. 
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The table (2) above shows that there is a significant difference at the 0.05 

level between the phenylephrine group and the ephedrine group in the 

number of patients who required rescue doses (phenylephrine n= 20/28 

(71.4%), ephedrine n= 24/27 (88.9%), p-value = 0.005 < 0.05. This 

indicates that the number of patients who required rescue medication in the 

ephedrine group is significantly more than the number of patients in the 

phenylephrine group; results are in favor of phenylephrine. The table  

shows also that there are a significant difference in the number of rescue 

doses between the two drugs; for the phenylephrine group there  is only one 

patient (3.6%) that received 3 rescue doses, which is less than the expected 

number, and for the ephedrine group, there are 9 patients (33.3%) that 

received 3 rescue doses, which is more than the expected number; the p-

value = 0.033 < 0.05. 

On the other hand, the table shows that there are no significant 

differences between the phenylephrine group and the ephedrine group in 

the other parameters and variables exhibited in the table above at the 0.05 

level (the p-values>0.05). 

 

Table (3): The percentage and number of episodes of side effects in 

phenylphrine and ephedrine groups 

Side effects 
Phenylephrine 

(n=28) 

Ephedrine 

(n=27) 
P-Value 

Hypotension episodes 53 (15.7%) 48 (14.5%) 0.993 

Hypotension patients 

(number) 
17(60.7%) 18(66.7%) 0.646 

Reactive hypertension 

patients (number ) 
15(53.6%) 11(40.7%) 0.341 
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Reactive hypertension 

 (episodes) 
26 (7.7%) 48 (14.5%) 0.005* 

Arrhythmias 7 (25%) 10(37%) 0.334 

Tachycardia (episodes ) 101(29.9%) 100(30.1%) 0.845 

Tachycardia  

patients(numbers) 
21(75.0%) 21(77.8%) 0.808 

Bradycardia (episodes) 6(1.8%) 5(1.5%) 0.345 

Bradycardia (number) 6(21.4%) 3(11.1%) 0.301 

Vomiting 0 (0%) 4(14.8%) 0.034* 

Nausea 3 (10.7 %) 6 (22.2%) 0.249 

Nausea and vomiting 

(together) 
3(10.7%) 10(37%) 0.018* 

Headache 4(14.3%) 4 (14.8%) 0.956 

Shivering 3(10.7%) 2 (7.4%) 0.670 

Restlessness 3 (10.7%) 8 (30.8%) 0.068 

Patients needing Atropine 

because of bradycardia 
4(14.3%) 2(7.4%) 0.413 

Number of trials of spinal 

needle insertion of more 

than one time 

1.64±0.826) 1.56±0.847) 0.574 

Number of patients that 

have been stuck with 

spinal needle more than 

one time 

13(46.4%) 10(37.03%) 0.480 

Back pain 0(0%) 0(0%) ------ 

Pain at the surgical 

incision n(%) 
0)0%) 1(3.7 %) 0.304 

*Significant at 0.05 level. Data are Mean±SD with P-values derived from Mann-Whitney U 

test or Frequencies and Percentages(%) with P-values derived from Chi Square test. 

The table (3) above shows that there is a significant difference at the 

0.05 level between the phenylephrine group and the ephedrine group in the 

reactive hypertension episodes variable (phenylephrine =7.7%, ephedrine 

=14.5%); the p-value = 0.006 < 0.05 (Figure 2). This means that patients in 

the ephedrine group have significantly more reactive hypertension than the 

patients in the phenylephrine group; results are in favor of phenylephrine 
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The table above also shows that there is a significant difference at 

the 0.05 level between the phenylephrine group and the ephedrine group in 

the vomiting variable (phenylephrine=0.0%, ephedrine=14.8%); the p-

value = 0.034 < 0.05 (Figure 3). This indicates that the patients in the 

ephedrine group experienced significantly more vomiting than the patients 

in the phenylephrine group; results are in favor of phenylephrine. 

The table above shows that there is a significant difference at the 

0.05 level between the phenylephrine group and the ephedrine group in the 

nausea and vomiting variable (phenylephrine=10.7%, ephedrine=37%); the 

p-value = 0.018 < 0.05 (Figure 5). This illustrates that the patients in the 

ephedrine group had significantly more episodes of nausea and vomiting 

than the patients in the phenylephrine and the results are in favor of 

phenylephrine. 

On the other hand, the table shows that there are no significant 

differences between the phenylephrine group and the ephedrine group in 

the other variables exhibited in the table above at the 0.05 level(the p-

values>0.05). 

The percentage of side effects (hypotension, reactive hypertension, 

tachycardia, and bradycardia) in phenylphrine and ephedrine groups is 

summarized in Figure (2) and the percentage of side effects (nausea, 

vomiting, headache, shivering, restlessness, atropine needed and 

arrhythmias) in phenylphrine and ephedrine groups are summarized in 

Figure (3). 
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Figure (2). The Percentage of side effects (hypotension, reactive hypertension, tachycardia, 

bradycardia), in phenylphrine and ephedrine groups. 

 

 

Figure (3).The Percentage of side effects (nausea, vomiting, headache, shivering, restlessness, 

atropine needed and arrhythmias), in phenylphrine and ephedrine groups. 
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Table (4): Fetal Apgar Score at 1 minute and 5 minutes 

ABGAR  score 
Phenylephrine 

(n=28) 

Ephedrine 

(n=27) 
P-Value 

1 minute 8.1±0.10 8±0.08 0.466 

5 minutes 9.7±0.08 9.8±0.05 0.960 

Apgar score < 8 at 1 min 6(21.4%) 6(22.2%) 0.943 

Apgar score < 8 at 5 min 1(3.6%) 0(0.0%) 0.322 

*Significant at 0.05 level. Data are Mean±SD with P-values derived from Mann-Whitney U test or 

Frequencies and Percentages (%) with P-values derived from Chi Square test. 

The table (4) above shows that there are no significant differences between 

the phenylephrine group and the ephedrine group in the two measurements 

of Apgar score at 1 minute and 5 minutes exhibited in the table above at the 

0.05 level(the p-values are>0.05). 

Table (5): Parameters of systolic blood pressure (BPS), diastolic blood 

pressure (BPD), heart rate (HR), peripheral capillary oxygen 

saturation(SPO2) before (pre), after drug administration and post 

operatively (post) 

Parameters 
Phenylephrine 

(n=28) 

Ephedrine 

(n=27) 
P 

BPS_pre 123.29±9.63 120.56±9.4 0.255 

BPD_pre 73.14±9.59 73.3±8.47 0.781 

HR_pre 89.18±10.86 88.37±12.2 0.919 

RR_pre 23.18±4.23 21.82±4.1 0.294 

SPO2_pre 98.04±0.96 98.19±0.96 0.511 

BPS (after drug 

administration) 
112.35±8.71 114.96±12.5 0.501 

BPD (after drug 

administration) 
57.57±8.5 57.23±9.77 0.692 

HR (after drug administration) 91.33±11.88 92.99±13.63 0.511 

RR (after drug administration) 19.97±3.01 20.77±4.2 0.511 

SPO2 (after drug 

administration) 
99.79±0.31 99.86±0.36 0.182 

SBP post  111.31±9.33 116.84±9.17 0.027* 
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BPD post  62.31±7.66 64.64±8.15 0.274 

HR post  84.09±9.49 84.05±11.05 0.539 

RR post  18.91±2.29 20.14±3.9 0.232 

SPO2 post 98.61±0.93 98.98±0.83 0.108 
* Significant at 0.05 level. Data are Mean±SD with P-values derived from Mann-Whitney U test or 

Frequencies and Percentages (%) with P-values derived from Chi Square test. 

The table (5) above shows that there is a significant difference at the 

0.05 level between the phenylephrine group and the ephedrine group in the 

postoperative systolic blood pressure (phenylephrine mean=111.31, 

ephedrine mean=116.84); the p-value = 0.027 < 0.05. On the other hand, 

the table shows that there are no significant differences between the 

phenylephrine group and the ephedrine group on the other scales and 

variables exhibited in the table above at the 0.05 level (the p-values>0.05). 

 

 

Figure (4): Graphical comparison of changes in mean Systolic blood pressure before and after 

spinal anesthesia, and after administration of vasopressors. 

Figure (4) illustrates that there are no significant differences between the 

phenylephrine group and the ephedrine group regarding systolic blood 
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pressure changes before and after spinal anesthesia, and after 

administration of vasopressors. 

 

Figure (5): Graphical comparison of changes in mean Diastolic blood pressure before and after 

spinal anesthesia, and after administration of vasopressors. 

Figure (5) illustrates that there are no significant differences between the 

phenylephrine group and the ephedrine group regarding diastolic blood 

pressure changes before and after spinal anesthesia, and after 

administration of vasopressors. 

 

Figure (6): Graphical comparison of changes in mean Heart rate before and after spinal 

anesthesia, and after administration of vasopressors. 
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Figure (6) illustrates that there are no significant differences between the 

phenylephrine group and the ephedrine group regarding heart rate changes 

before and after spinal anesthesia, and after administration of vasopressors. 

Table 6. First time (min) rescue medication drugs given  

General 

characteristics 

Phenylephrine 

(n=28) 

Ephedrine 

(n=27) 

P-Value 

First time (min) 

drug given 

15.8± 10.55 11.58± 8.92 0.167 

Max=40 

Min=3 

Max=35 

Min=3 

 

*Significant at 0.05 level. Data are Mean±SD with P-values derived from 

Mann-Whitney U test or Frequencies and Percentages (%) with P-values 

derived from Chi Square test. 

The table (6) above shows that there is no significant difference at 

0.05 level between the Phenylephrine group and the Ephedrine group in the 

First time (min) rescue medication drug given (Phenylephrine: Mean =15.8, 

Ephedrine: Mean= 11.58), the P-Value = 0.005 >0.05. 

Null Hypotheses: 

H1: There are no significant differences at (α=0.05) between the effect of 

ephedrine and phenylephrine on the vitality of the newborn baby during 

spinal anesthesia in cesarean section using an Apgar score. 

According to results in tabl (4), we accept H1 since the p-values (0.466, 

0.960) >0.05. The table showed that there are no significant differences  
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between the Phenylephrine group and the Ephedrine group in the two 

measurements of Apgar score(1 minute and 5 minute). 

 

H2: there are no significant differences at (α=0.05) in Reactive 

hypertension between Phenylephrine and Ephedrine. 

According to results in tabl (3), we reject H2 since the p-value(0.005) 

<0.05. The table showed that the Phenylephrine group has reactive 

hypertension less than the Ephedrine group (Phenylephrine =7.7% , 

Ephedrine=14.5% ). 

H3: there are no significant differences at (α=0.05) in Nausea and vomiting 

between Phenylephrine and Ephedrine. 

According to results in tabl (3), we reject H3 since the p-value (0.018) 

<0.05. The table showed that the Phenylephrine group has Nausea and 

vomiting less than the Ephedrine group (Phenylephrine =10.7% , 

Ephedrine=37% ). 

 

H4: there are no significant differences at (α=0.05) in Restlessness between 

Phenylephrine and Ephedrine. 

According to results in tabl (3), we accept H4 since the p-value 

(0.068)>0.05. The table showed that there are no significant differences 

between the Phenylephrine group and the Ephedrine group in Restlessness. 

 

H5: there are no significant differences at (α=0.05) in Heart Rate 

(Tachycardia episodes, Bradycardia (episodes) between Phenylephrine and 

Ephedrine. 

According to results in tabl (3), we accept H5 since the p-values (0.845, 

0.345) >0.05. The table showed that there are no significant differences 

between the Phenylephrine group and the Ephedrine group in Heart Rate. 
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H6: there are no significant differences at (α=0.05) in vomiting between 

Phenylephrine and Ephedrine. 

According to results in tabl (IV), we reject H6 since the p-value 

(0.034)<0.05. The table showed that the Phenylephrine group has vomiting 

less than the Ephedrine group (Phenylephrine =0.0% , Ephedrine=14.8% ). 

 

H7: there are no significant differences at (α=0.05) in Systolic blood 

pressure intraoperatively between Phenylephrine and Ephedrine. 

According to results in table (5), we accept H7 since the p-values (0.501) 

>0.05. The table showed that there are no significant differences between 

the Phenylephrine group and the Ephedrine group in systolic blood 

pressure. 

 

H8: there are no significant differences at (α=0.05) in Systolic blood 

pressure intraoperatively between Phenylephrine and Ephedrine. 

According to results in table (5), we accept H8 since the p-values (0.692) 

>0.05. The table showed that there are no significant differences between 

the Phenylephrine group and the Ephedrine group in diastolic blood 

pressure. 
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5. Discussion 

In the current study, all patients in the two groups were comparable with 

respect to age and ASA status. The difference observed in baseline 

parameters, that is, heart rate, systolic, diastolic, and mean arterial 

pressures between the two groups was statistically insignificant, 

respectively. There were statistically non-significant differences between 

surgical times (induction to delivery time and from delivery until the end of 

surgery) in both groups. Our results coincide with Nazir et al. (2012).  

5.1 Techniques to control maternal blood pressure 

After subarachnoid block for caesarean section, hypotension can be 

minimized by the use of IV fluid preload, avoidance of aortocaval 

compression, and judicious use of vasopressor agent. It has been shown 

that the percentage decrease in placental perfusion is related to the 

percentage reduction in maternal arterial pressure (Corke,1982). For the 

purpose of this study, hypotension was defined as a decrease in arterial 

pressure greater than 20% from baseline systolic. 

In the present study, parameters associated with post-spinal block 

hypotension were controlled to evaluate which drug would be more 

effective in the prevention of hypotension with fewer deleterious 

consequences to the fetus and mother. Prior studies have presented 

different methodologies and conflicting results regarding the ideal 

vasopressor, dose, and administration regimen, as well as the use of other 
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techniques to control maternal blood pressure with minimal deleterious 

effects on the fetus (Lee et al., 2002). 

In the present study, all patients were hydrated with 20ml/kg of 

Ringer’s lactate, which was instituted prior to the spinal block. In contrast, 

some studies have demonstrated the inefficaciousness of prior hydration 

due to rapid redistribution (Ueyama, et al., 1999). However, pre-hydration 

is commonly administered despite the fact that it has controversial results 

(Kinsella, 2013; Kubli, et al., 2003). Crystalloids and colloid preload are 

used to prevent or treat maternal hypotension in addition to vasopressor 

drugs (Olang, 2010). Also, left uterine displacement is combined with fluid 

preload to prevent maternal hypotension, but vasopressors are also 

frequently needed (Maglehaes,2009). 

In the present study, the uterus was moved to the left to reduce 

aortocaval compression, and the blockade was maintained on the same 

level in all patients. This management is compatible with another study, 

which confirmed that left uterine displacement is known to decrease the 

effects of aortocaval compression (Kinsella, 2003). Despite all conservative 

measures, a vasopressor drug is often required to prevent hypotension 

during spinal anesthesia (Erler & Gogarten, 2007). 

5.2 Maintenance of Blood pressure 

In the present study, ephedrine 10 mg and phenylephrine 80 µg were 

given to maintain systolic arterial blood pressure above 100mmHg. The 

study shows that phenylephrine is as effective as ephedrine when used in 
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small incremental bolus injections. Our study is congruent with Moran, et 

al.(1991)who gave ephedrine 10 mg or phenylephrine 80 µg i.v. bolus to 

maintain systolic arterial pressure above 100mmHg; it is also congruent 

with Thomas, et al. (1996). Additionally, our results are consistent with a 

Prakash et al. (2010) study that confirmed that 100 µg bolus doses of 

phenylephrine are as effective as 6-mg bolus doses of ephedrine in the 

treatment of hypotension following spinal anesthesia in term parturient 

women undergoing caesarean delivery. Our findings are also in agreement 

with a systematic review of randomized controlled trials conducted by Lee, 

et al. (2002) that found that ephedrine and phenylephrine have similar 

efficacy for preventing or treating hypotension. Furthermore, our results 

coincide with the study of  Bhardwai, et al. (2013) in which phenylephrine, 

ephedrine, and metaraminol were used separately for maintaining maternal 

BP during spinal anesthesia for cesarean section. They concluded that all 

three vasopressors were equally effective in maintaining maternal BP 

without any detrimental effect on maternal or fetal outcomes (Macarthur & 

Riley, 2007). 

The present study is not consistent with the work of a Magalhaes, et 

al. (2009) study on ephedrine versus phenylephrine for prevention of 

hypotension during spinal block for cesarean section and effects on the 

fetus. They concluded that ephedrine was more effective than 

phenylephrine in the prevention of hypotension. This may have been 

because a lower dose of phenylephrine was used in their study compared to 

this study. 
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On the other hand, clinical trials have shown that phenylephrine can be 

more beneficial than ephedrine when used to prevent or treat spinal 

anesthesia-induced hypotension during cesarean section (NganKee, 2006). 

According to some studies, phenylephrine is the preferred drug for the 

management of hypotension after spinal anesthesia for elective cesarean 

delivery (Veeser, 2012), which disagrees with our study. 

5.3 Incidence of hypotension 

In the present study, spinal anesthesia was associated with hypotension in 

patients in phenylephrine17 (60.7%), and ephedrine 18 (66.7%) groups. 

The present study is in agreement with the study of Gunda, et al. (2009) 

who showed that all patients had treatment for hypotension. 

Ngan Kee, et al., (2000) studied dose-response effect of ephedrine and 

showed that the minimal effective dose of ephedrine in the prevention of 

hypotension following spinal anesthesia is 30 mg. However, this dose does 

not completely prevent hypertension and in some cases could cause it. 

Many studies have compared the effectiveness of phenylephrine and 

ephedrine in various doses and the administration method. A meta-analysis 

of four randomized clinical trials by Lee, et al. (2004) showed that 

ephedrine could not be used as a prophylaxis against hypotension. This is 

because it cannot prevent hypotension in low doses, and in high doses, it 

may cause hypertension that might be problematic (Lee, et al., 2004). In 

other studies, authors showed that prophylactic infusion of phenylephrine 
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was more effective than other methods in the prevention of spinal 

anesthesia-induced hypotension (Ngan Kee, et al., 2004). 

In the present study, there are no statistical differences regarding 

systolic and diastolic blood pressure in both ephedrine and phenylephrine 

groups. This  finding is partially in agreement with the study of Brooker et 

al. (1997) that compared the effect of phenylephrine and ephedrine in 

maintaining blood pressure in cesarean section following spinal anesthesia. 

Their results showed that both systolic and diastolic pressures were 

maintained well, but diastolic pressure was maintained better with 

phenylephrine than with ephedrine. Mercier, et al. (2001) found that the 

addition of phenylephrine to ephedrine infusion as a prophylaxis against 

hypotension resulted in a better prevention of hypotension than ephedrine 

alone. 

5.4 The incidence of bradycardia 

In the present study 6 (21.4%) women receiving phenylephrine and 

3(11.1%) receiving ephedrine developed bradycardia. This difference was 

not statistically significant. Magalhaes, et al. (2009) reported comparable 

numbers of bradycardia with ephedrine and phenylephrine.  

Our results are similar to that of a study by Thomas, et al. (1996) of 

women receiving phenylephrine who were more likely to develop 

bradycardia than those treated with ephedrine. In this study, 17% of women 

receiving phenylephrine developed a bradycardia of less than 60 beats/min 

compared with none in the ephedrine group. This difference was also not 
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statistically significant. The authors explained that it was probably because 

the sample size was insufficient (Thomas, et al. 1996; Lee, et al., 2002).  

Our results are not compatible with the other studies that found that 

phenylephrine causes significant reduction in heart rate after the bolus dose 

(Moran, et al., 1991; Thomas, et al., 1996; Ramanathan, et al., 1988; Hall, 

et al., 1994; Sahu et al., 2003). Also, our results disagree with the results of 

the study of Lee et al. (2002) in which they reported higher incidence of 

bradycardia in patients receiving phenylephrine as compared with patients 

receiving ephedrine for prevention of hypotension during spinal anesthesia 

for cesarean section. 

In another study of concern conducted by Nazir, 2012), it was found 

that maternal bradycardia occurred more frequently with phenylephrine 

than with ephedrine. The authors declared that this is to be expected 

because of an increase in blood pressure in which an α -agonist may lead to 

reactive bradycardia. However, this was responsive to atropine treatment 

without adverse consequences. This result concurs with our results that 

6(21%) patients developed bradycardia in the phenylephrine group and 

were treated with Atropine. The incidence of isolated phenylephrine-related 

maternal bradycardia (heart rate- 60 bpm) was highest (58%) in one trial 

when large doses of phenylephrine were used (Thomas et al., 1996)). The 

authors suggested that maternal bradycardia contributed to cardiac 

sympathetic denervation because the sensory block was high. Therefore, an 

ephedrine-phenylephrine combination may help prevent maternal 
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bradycardia, as the mimetic effect of ephedrine would counteract this 

mechanism. 

5.5The incidence of tachycardia 

In the present study, 21(75.0%) patients in the phenylephrine group 

and 21(77.8%) patients in the ephedrine group developed tachycardia. Our 

study is unharmonious with the other studies conducted by Gunda, et al 

(2010) suggesting that the incidence of tachycardia was significantly higher 

in ephedrine groups; 

5.6 Incidence of reactive hypertention 

The present study shows that there is a significant difference at the 

0.05 level between the phenylephrine group and the ephedrine group in 

there active hypertension episodes variable (phenylephrine=7.7%, 

ephedrine=14.5%); the p-value = 0.006 < 0.05. This means that patients in 

the ephedrine group have significantly more reactive hypertension than the 

patients in the phenylephrine group. Our findings disagree with the study of 

Loughery, et al. (2002), which found no cases of rebound hypertension 

with ephedrine. However, Magalhaes, et al. (2009) reported comparable 

numbers of reactive hypertension with ephedrine and phenylephrine. 

Prior studies have suggested that a bolus of 30 mg of intravenous 

ephedrine would be more effective in the prevention of hypotension, but 

with an increased incidence of reactive hypertension (Ngan Kee, et al., 

2000). In contrast, a prospective, observational study demonstrated that the 
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intravenous administration of 15 to 20 mg of ephedrine reduced the 

incidence of maternal hypotension without increasing the incidence of 

reactive hypertension (Simon, et al., 2001). A meta-analysis by Lee, et al. 

(2003) concluded that doses above 14 mg of ephedrine did not reduce the 

incidence of maternal hypotension, but they caused reactive hypertension 

in the mother and a small reduction in umbilical cord blood pH. In the 

study of Magalhães, et al. (2009), a dose of 10 mg of ephedrine was 

considered to be effective and, at the same time, had little side effects, 

which is not consistent with our study that a dose of 10 mg ephedrine 

caused 11(40.7%) patients to develop reactive hypertension. On the other 

hand, even for patients who were administered 80 µg of phenylephrine, 15 

(53.6%) developed reactive hypertension. However, Loughery, et al. (2002) 

found no cases of rebound hypertension with ephedrine. Reactive 

hypertension episodes, as observed in the present study for the 

phenylephrine group, were 26(7.7%) versus the ephedrine group that had 

48(14.5%) (p=0.005).This finding corresponds to the findings of the study 

of Magalhaes, et al. (2009). 

5.7 Incidence of nausea and vomiting 

The present study shows that there is a significant difference at the 

0.05 level between the phenylephrine group and the ephedrine group in the 

vomiting variable (phenylephrine=0.0%, ephedrine=14.8%); the p-value = 

0.034 < 0.05.  This indicates that the patients in the ephedrine group had 

significantly more vomiting than the patients in the phenylephrine group. 

Also, the present study shows that there is a significant difference at the 
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0.05 level between the phenylephrine group and the ephedrine group in the 

nausea and vomiting variables (phenylephrine =10.7%, ephedrine=37%); 

the p-value = 0.018 < 0.05.  This illustrates that the patients in the 

ephedrine group have significantly more episodes of nausea and vomiting 

than the patients in the phenylephrine group. Our results are in concurrence 

with a number of studies indicating a significantly higher incidence of 

nausea/vomiting with ephedrine usage (Kansal, et al., 2005; Macarthur & 

Riley, 2007; Loughrey et al., 2002; Gunda, et al., 2010). Nevertheless, 

Magalhaes, et al. (2009) reported a higher prevalence of nausea/vomiting in 

patients who received phenylephrine compared to those who received 

ephedrine. They suggested that in all cases, administration of a second dose 

of vasopressor resulted in occurrence of nausea and/or vomiting. 

5.8 Rescue medication 

In the present study, there is a significant difference at the 0.05 level 

between the phenylephrine and the ephedrine groups in the number of 

patients who required rescue doses (phenylephrine n= 20/28 (71.4%), 

ephedrine n= 24/27 (88.9%); the p-value = 0.005 < 0.05. This indicates that 

the number of patients who required rescue medication in the ephedrine 

group was significantly more than the number of patients in phenylephrine 

group.  

The present study shows also that there is a significant difference in 

the number of rescue dose between the two drugs; for the phenylephrine 

group, there was only one patient (3.6%) that received three rescue doses, 
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which is less than the expected number, and for the ephedrine group, there 

were nine patients (33.3%) that received three doses, which is more than 

the expected number; the p-value=0.033 < 0.05. The present study 

coincides with the study of  Moslemi, et al. (2015), which showed that the 

need for additional vasopressor doses, especially repeated 3rd and 4th 

doses for treatment of occurred hypotension following spinal block, was 

higher in ephedrine than phenylephrine groups. Thus, it seems that 

phenylephrine infusion is associated with a better blood pressure control 

and a lower incidence of severe hypotension which needs treatment. The 

author declared that tachyphylaxis related to repeated doses or continuous 

infusion of ephedrine is probably responsible for these findings. 

5.9Apgar Score 

The present study shows that there are no significant differences 

between the phenylephrine group and the ephedrine group in the two 

measurements of Apgar scores at 1 minute and 5 minutes. It appears to 

have no adverse neonatal effects in healthy fetuses. This study is consistent 

with a Moran, et al. (1991) study that concluded that there were no adverse 

neonatal effects for fetuses of healthy, non laboring parturient women. Our 

results also coincide with the study of Prakash, et al. (2010) that showed 

that Apgar scores at 1 and 5 minutes were similar between the two groups 

of phenylephrine and ephedrine. 

A study demonstrated that even high doses of phenylephrine (above 

2,000 μg) were not associated with deleterious effects on the fetus, as 
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determined by the Apgar scores (Emmett, et al., 2002). In the present study, 

the dose of 80 μg of phenylephrine was chosen based on a prior study that 

demonstrated that this was the effective dose when administered as an 

intravenous bolus, without severe side effects. Our findings is identical 

with that of a study by Lee (2002). 

Evaluation of first- and fifth-minute Apgar scores values revealed 

that the 5th Apgar score was better in phenylephrine and ephedrine groups 

than the control group in a study by Moslemi, et al. (2015). According to 

many studies, neonatal outcome was not affected by prophylactic use of 

phenylephrine or ephedrine and in some; neonatal condition was 

maintained well with prophylactic vasopressors (Nazir et al., 2012). 

In a systematic review of seven randomized clinical trials, Mercier, 

et al. (2012) found that although 1st Apgar scores were not different 

between groups, 5th Apgar scores were higher in phenylephrine and 

ephedrine groups than the control group. Therefore, prophylactic use of 

phenylephrine or ephedrine could be effective for neonatal condition and 

outcome, possibly due to improved control of maternal blood pressure and 

utero-placental perfusion. 

6. Conclusion 

We conclude from this study that phenylephrine 80µg had similar 

vasopressor efficacy to ephedrine 10 mg for preventing or treating maternal 

hypotension during spinal anesthesia for elective cesarean delivery and 

there was no difference in clinical neonatal outcome as measured by Apgar 
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scores. The clinical significance of  bradycardia, reactive hypertension and 

intraoperative nausea and vomiting should not be overlooked. 

Phenylephrine administration prior to spinal anesthesia is superior to 

ephedrine in reducing reactive hypertention, nausea, vomiting and the 

requirement of vasopressors rescue medication. The results of the present 

study support the use of phenylephrine for maintenance of maternal arterial 

pressure during spinal anesthesia for elective cesarean section. 

7. Nurse anesthetic implications  

Phenylephrine 80µg had similar vasopressor efficacy to ephedrine 10 

mg for preventing or treating maternal hypotension during spinal anesthesia 

for elective caesarean delivery and there was no difference in clinical 

neonatal outcome as measured by Apgar scores. In view of maternal 

complications, the most important and noticeable complication was brief 

bradycardia (reflex bradycardia), which was transient and only in a few 

cases (HR<60 per minute) that needed treatment with 0.5 mg of 

intravenous Atropine. Nausea and vomiting that responded rapidly to 

antiemetic medication was slightly high in the ephedrine group. None of 

the observed complications were serious enough to have a significant 

impact on either the mothers or newborns, as indicated by the use of the 

Apgar Score. 
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Appendix 1 

 Consent Form 
 شل اكبفابالأحثبالع ماموافد بللإ

 لم يضبل  ي ب.بل مع بالنل حبالوطني ببم لسلي بط لأب–إس بالأ حث:بقصابس ماباحم بعصأ ب

بل مع بالنل حبالوطني بب.ب–ا ص ئابطيبل  ي ,باسل  بمس ع بس ي ي بب– بأيس بنص بالب غواابببببببببببببببببب

المش فبع ىبالأحثب:ب .بع ئ  بالديساب.بعمي بك ي باللم يضبوبمنسر بب نر ممبم لسرلي بلمر يضبالل ر ي ب.ببببببب

بل مع بالنل حب.

 عنوان البحث:علاج هبوط الضغط الدموي نتيجة التخدير النصفي ) تحت الجافية ( للعمليات القيصرية 

 ايتها السيدة الفاضلة :

مثي سثريري .  الرجثان أن تيخثلي الوقثت اللثافي لقثرانة المعلومثات التاليثة بتثين أنت مدعو)ة( للمشاركة ببحثث عل

قبثثل أن تقثثرري كلا كنثثت تريثثدين المشثثاركة أم لا.  ب مكانثثت ألثثع كيضثثاحات أو معلومثثات كضثثافية عثثن أي شثثين 

 ملكور في هله الإستمارة أو عن هله الدراسة ككل من الباحث .

وبحدرنبا وير بالل ر ي بالمو رعابأعر بحدرنب وامبب27 بلحر بالل فير بأدير  بيل بعمرلبالل ر ي بالنصربابأ سرل  ا بابر ب

 . افي  ينباوبفينلباف ينبفابالو ي بولابل اي ا بس بي بحيثبانبه  بالط يد بيل باسل  امخ ب ائم 

بالخ فبمنبالأحثب:للنيبم  عب  بالل  ي بالنصبابواهمخ بوق ي بهبوطبال غطبال مو بوبم  عب لهبللا ب.

افد بع ىبالمش  ك بفابهر  بال  اسر ،بسريأدىبإسرمكبطرابال لمر نب.ببلرنبيكرونبم بشر  ،بمر بلر بيرن بفابح لبوب

الدرر نونبع ررىب لررك،بحرر بالإطررلا بع ررىبم برركبالطبررابأ سررلان مبالأ حررثبوبالطبيرريبالمسررؤولبعررنبال  اسرر بوبمشرر فب

بال  اس بمنبل مع بالنل حبالوطني ب.

 موافقة الباحث:

______________________ببطبيعلرهبومل ي لرهبول اي الرهبللد بش ح بأ للبصيلبل مشرل كبفرابالأحرثبالطبراب

 . سلطيعألب بع ىبكلبأسئ لهببو وحبع ىب ي بم بأولد ب.بالس بي 

 الباحث :                                                                        الأبيع :
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 :موافقة المشترت

،بحر ابم لر  ا،بوبن مبع يهبفر ننابلد بق أ باسلم   بالدبولبه  بوفخم بم مونخ .بلم بامل أ بع ىبأسئ لابلميعخ .ب

نروبب،شرل اكبفيرهوافر بع رىبالإأبلر امبهر ابالأحرثبوإليرزبأ ل أر بع ر بانبالأ حرثببوبالر كلو بسريكونونبمسرلع ينبللإأبابا 

وا ابشرررع  بلاحدررر بانباملوأررر ب.بببب0569486582فبلصررر لببخررر بع رررىبالخررر لنرررهبأ سرررلط علابالإأوبب،سرررئ لاأع رررىب

نسرح يبمرنبع فبلم  بالمع ف بأ ننابح بفابالإأبكم بببخ بفابا بوق ب.بي  حبسوفببالص ي بمنبالإزبلحل  بالىبم

أع ر بأنرابب.لرابه ابالأحثبملىبشئ بحلىبأع باللوقيعبع رىبالموافدر ب ونبانبيرؤا ب لركبع رىبالعن ير بالطبير بالمد مر 

ب.الموافد ب صلبعنبه طب بامىبنس  بسوفبأحصلبع 

 

 اسم المشتركة في البحث : 

 التوقيع :

 التاريخ :
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Appendix 2 

Ephedrine versus phenylephrine study – Data Sheet 

Patient name:                                   drug: A or  B       age :               weight :            

Hight: 

Residency:                                        education:      BMI: 

Parameter  Yes  No  Frequency  At 0 minute  At 5 
minutes 

Gestational age       
Bp – pre spinal anesthesia-reference 
value 

     

Heart rate pre-spinal anesthesia  
Reference value 

     

SpO2 pre spinal anesthesia, reference 
value 

     

No.  of trials Spinal needle insertion       
Level of the block      
Headache       
Shivering       
Nausea  
Lickert type scale  0-6 
(o no nausea, 6 untolerable 

     

Vomiting  
Frequency 

     

Restlessness       
Arrhythmias ,type       
Reactive hypertension      
Back pain  
(VAS ) 
0-10 
0 no pain 10 untolerable 

     

Pain at the surgical incision (VAS)  
0-10 

     

Atropine needed in mg      



85 

Time from spinal puncture to skin 
incision in minute  

     

Time to uterine incision  
In minute 

     

Time to delivery of the fetus  in minute      
Dose of ephedrine  
10mg time in min 

     

Dose of phenylephrine  
80µg, time in min 

     

Rescue dose of ephedrine  
5 mg 

     

Rescue dose of phenylephrine  
40µg 

     

Apgar scores on the first minute of all 
newborns 

     

Apgar scores on the fifth minutes of all 
newborns 
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Appendix 3 

 Ephedrine versus phenylephrine study vital signs and spo2: 

Patient name:                                                                                                                               

Pre op V/S:    BP:       HR:        RR:         SPO2:        ECG: 

V/S after drug Administration 
Time BP HR RR SPO2 ECG 
Immediate       
3   min      
6   min      
9   min      
12 min      
15 min      
18 min      
21 min      
24 min      
27 min      
30 min      
35 min      
40 min      
45 min      
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Post op 

Time BP HR RR SPO2 ECG 
Immediate post 
op  

     

15 min      
30 min      
45 min      
60 min      
2  hrs      
4  hrs      
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Appendix 4  

ASA physical status classification system for assessing a patient before surgery. 

 

I. Normal healthy patient . 

II. Patient with mild systemic disease . 

III. Patient with severe systemic disease  . 

IV. Patient with severe systemic that is a constant threat to life . 

V. Moribund patient who is not expected to survive without the operation . 

VI. Patient declared brain dead whose organs are to be harvested for donor 

purposes . 
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Appendix 5  

Approval of Faculty of Graduate Studies on the topic of the 

thesis 
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Appendix 6 

Approval of the Palestine Medical Complex on the study.
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Appendix 7 

The approval of the Palestinian Red Crescent hospital to 

conduct the study
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Appendix 8  

The approvalLetter 
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Appendix 9 

Table for determining sample size for analysis of variance 

Justification of sample size: 

It is necessary to ensure that the sample sizes are large enough to detect 

important differences with high probability in both observational and 

experimental studies. At the same time, the sample sizes should not be so 

large that the cost of the study becomes excessive and that unimportant 

differences become statistically significant with high probability. Planning 

of sample size is therefore an integral part of the design of a study. In this 

research, we considered the planning of sample sizes with the power 

approach, which permits controlling the risks of making type I and type II 

errors. The power approach in planning sample sizes can be implemented 

by use of the power tables presented in Appendix 9.This table  only 

requires a specification of the minimum range of factor level means for 

which it is important to detect differences between means with high 

probability. 

The following three specifications need to be made in using Table B12 

(Appendix 8): 

1) The level α at which the risk of making a type I error is to be controlled, 

which is 0.05 in our case. 
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2) The magnitude of the minimum range of the factor level means divided 

by the standard deviation of the probability distribution of the dependent 

variable; this ratio (∆) will be, to the extent possible, equal to 1. 

3) The level 1 at which the risk of making a type II error is to be controlled, 

which is 0.85 in our case. 

When using Table B12 for α = 0.05, 1-β=0.80, and ∆=1, the table will 

provide the sample size of 17 for r=2(the number of treatments or groups 

under study), and the table will provide the sample size = 23 when 1-

β=0.90 for r=2, so the necessary sample size for our study will be 20, 

which means that we shall take at the minimum 20 participants for each 

group (Kunter, 2005). 
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Appendix 10 

 

Distribution of births in the hospitals of the Ministry of 

Health according to the type of birth and the hospital in 2014 
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Appendix 11 

Distribution of births in the non-governmental hospitals in  

2014 



 
 

 

 جامعة النجاح الوأنية 
 كلية الدراسات العليا 

 
 
 
ب

 افرين لتجنع  الاستعمال الوقائي للأفدرين مقارنة بالفينيل
 القيصرية التي  اتللام أثنان العمليهبوط الضغط الدموي 

 تجرى بالتخدير النصفي 
 
 

 

 عداد ك
 قصي عصبي 

 
 
 

 شراف ك
 د.عائدة القيسي 
 د.أيسر البرغوثي 

 

 
 

 ،الماجسثتير فثي تمثريل التخثدير الحصثول علثد درجثةقدمت هله الأأروحة استلمالا لمتألبثات 
 فلسأين .–في نابلس  ،في جامعة النجاح الوأنية ،بكلية الدراسات العليا

2016 



 ب

 افرين لتجنع هبوط الضغط الدموي  الاستعمال الوقائي للأفدرين مقارنة بالفينيل
 رية التي تجرى بالتخدير النصفي القيص للام أثنان العمليات

 عدادك
 قصي عصبي

 شرافك
 د.عائدة القيسي 
 د.أيسر البرغوثي 

 الملخص
 مقدمه :

بالدي بل عم ي   بالنصبا بالل  ي  بأع  بال مو  بال غط بالو  بهبوط بل حص   با نوي  بيكون ص ي 
.ل لكبويكونبمؤ ي بللا بالح ملبواي  بل لنين، ي نبالابخ  بمنب ح بالا بالح ملال غطبع ىبالشوب

البينيلباف ينبلح فظبع ىبكمي بال  بالع ئ بمنبالاط افبالىب بالاف  ينوبا ويهب افع  بال غطبال موب
بالد يبأع بالحص  بالو  باان مبالل  ي بالنصباب.

 هدف الدراسة:

علا بهبوطببع لي بال وائي ببينبالاف  ينوالبينيلباف ينبفابحم ي بوبله فبال  اس بالح يا بهوبمد  نهبا
ديي بألاا  بالل نبي بللاف  ينوالبينيلباف ينبالحواملبأان مبالل  ي بالنصبا.لبللأمخ  ال غطبال مو ب

بك لكبلديي باللغي ا بع ىباللنينبأ سل  ا بفح بأأغ  ب.وب

المشاركات فيها :تصميم الدراسة وأريقتها و   

،ي  عنبل ل  ي بفبلمعي بأطأ مبالل  ي بالام يكي ا ني بحسيبلصني  ل باولىبوب،ا بح ملبسلونب
الديص ي بل با لي  هنبعشوابئي بالبينل نيلبمع بلح بالل في بل عم ي  بأحدن وامبالبأب   ئينبوبالنصباب

م غ ب(بأوبفينيلبب10بل ع بب27)ع  :بقسمنبالىبملموعلينبلاعط ئخنبل ع بوق ئي بمنبالاف  ينوب
بم يك وغ ا ب(.ب80بل ع بب28اف ينب)ع  ب:

بلمل بالعم  بممع ل بالاف  ين بب5.5±30.48وع  باف ين بألبينيل بملموع  .ل بب3.3±31.64مد بل
ب بمن باقل بأو بيس و  بال مو  بال غط ب)هبوط بال مو  بال غط بالمسلوىبب%20لع يفبهبوط عن



 ج

منبالل ع بالاولي بب%50 بمنب افع  بال غطبال مو ببنسأ بعولمبأ عط مبل ع ب وائيوب.الاس سا
بال مو بالش ي ناب بالح ملبوب.ال غط بللا  بكل بقي سخ  ب ق  بالد يبل  بقي  ب ق ئب3ع   ببلخ ز  

بالاولوم ليكا بسنلم بال غط بعش ون ببل ع  بلا لي  ب ينل  بو ي ي  بالمش  ك  بسوائل باعطي  ،
ملبالل  ي بلح بالل في ب.العلام  بالحيوي ب) غطبمكعيبل لبكي وبغ ا بقبلبالااونب قيد بمنبع

با ب ق   ب/ بالش ي نا بأ ل  ال   بألا سلين باشأ   ب/نسأ  بلسللد ي بل  بعم ي ،ب( بكل بأان م ي خ 
بق بل بلسلي خ اللنينبأألم  عب  بللا بوب ،بم ىبهبوطب غطبال  بالش ي ناب/بان مبالعم ي بأي  

ديؤ/بفح بأأغ  بلس   ب ق  بالد يب/بالغاي نبوباللوبل  بالش ي ناباللب ع اب/بلأ طؤبا لب  ب غطبا
بلسلي خ ب.وال  مس باي  بل بلدييمخ بوببامولىل  قيد ب

 النتائج :

انهبلابف قبفابالمع وم  باللغ افي ببينبالملموعلينب،مع لبل ع بألاف  ينبأللابأظخ  بال  اس ب
بالبينيلباف ينبك ن بب5.46±19.81اسل  م بك ن ب ب.لغي ا بب35.64±125.71و م يك وغ ا 

ال غطبال مو بالش ي نابل بمد  نلخ ببينبالملموعلينبحيثبك ن بع  بم ا با لب  بال غطبال مو ب
بالاف  ينب بملموع  بف قبوا حب) بألبينيلباف ينب%14.5)48اللب ع اببخ  بوبملموع  ب7.7)26(

ب% )p<0.005 بالا بملموع  بأن بحيث بألد ي ب ق   بلأ طؤ بفا بأل وائين ببين بف ق بلا ف  ينب.
ب11.1%)3 باف ين بألبينيل بملموع  بمد ب ه ب%ب21.4)6( بع ى )p>0.301 بب بف ق ب.ك لك ك ن

بالاف  ين بملموع  ب) بوالغاي ن باللديؤ بمع ل بفا بوا ح  ب37%)10: بمد ب ه باف ينب( البينيل
(ب%66.7)18.لابف قبأي  بفابمع لبهبوطبال غطبال مو بالش ي نابب0.018<(ب,10.7%)3

بألاف  ينو باف ينبع ى60.7)17لملموع  بالبينيل بلملموع  )p<0.646ب ق  بالد يبب بانلظ   .ع  
 p(بل نبقيم ب%25)7(ببمنبالبينيلباف ينب%37)10للامخ  بظخ  بأ ا ببفابملموع بألاف  ينب

بالا لي حبللا 0.334= بع   بالاف  ينبوبب. بفابملموع  بك ن با ا  بفابب(%30.8)8ع  ه  بينم 
باف ينب بالبينيل باي %10.7)3ملموع  بلابلغي ا بفا(. بانه بالاولىبب  فح بأأغ  بع ىبال قيد 

ب.بال  مس وب

بالاف  ينب بمن بل عي  بل ع  بالى باحللن بال والا بألامخ   بع   بان بال  اس  بنل ئم باظخ   ك لك
بم88.9%)24 ببينم  ب ب( باف ين بالبينيل بوب%71.4)20لموع  ب( بع ى بووا ح  بل ي  بك ن  p لك

بوب0.005= بلملموع ب. بك ن بحيث بل  وائين بالل عيمي  بالل ع   بع   بفا ببو وح باي   يظخ 



 د

بوا با  بفدط)البينيلاف ين بوب%3.6ح   با لا  باطي بل ع  بك ن ( بالاف  ين (ب%33.3)9فابملموع 
ب.ب p=0.033اعطينبالل ع بالا لا ب

 الخلاصة :

م غ ام  بمنبالاف  ينبب10اف ينبلمل كبفع لي ببم يك وغ ا بمنبالبينيلب80نسلنلمبمنبال  اس بانب
علا بهبوطبال غطبال مو بالش ي نابللامخ  بالحواملبأان مبالل  ي بالنصبابل عم ي  بفابحم ي بوب

ه  بال  اس بلابل ع بم بوب. بع ىباللنينبأ سل  ا بفح بأأغ  س ي يبل اي الاب ي بالمب مل بوبالديص
ف لب ي  ابمنبالبينيلباف ينبفابعلا بهبوطبال غطبال مو بهوبملع  فبع يهبأ نب وامبالاف  ينبأ

/ا لب  بال غطببالاع اضبالل نبي بكلأ طؤب ق  بالد ي.بوبالعم ي  بالديص ي بالمب مل بالش ي ني ان م
بالغاي نباان مبالعم ي بلابيل بالنظ باليخ ب.ال مو ب/اللديؤبوب

ب باف ين بفينيل بل ع  باعط م باف ل بالنصبا بمع لل  ي  بال بطبلزامن  با لب   بلد يل بالاف  ينبا من
بال مو بالش ي ناباللب ع ا،اللديؤ،الغاي ن،بوبع  بالل ع  بالل عيمي .

نل ئمبال  اس بالح يا بل ع بنظ ي باسل  ا بالبينيلباف ينبفابالحب ظبع ىبال غطبال مو بالش ي ناب
بللامخ  بالحواملباان مبالل  ي بالنصبابل عم ي  بالديص ي بالمب مل ب

 تمريل التخدير : توصيات

م غ ام  بمنبالاف  ينبفابوق ي بب10م يك وغ ا بمنبالبينيلاف ينببلمل كبفع لي ب وائي بب80اسل  ا ب
لابف قببينخم ب مبالعم ي  بالديص ي بالمب مل بوبهبوطبال غطبال مو بللامخ  بالحواملباانعلا بوب

بفح بأأغ  ل اي ب بع ىباللنينبأ سل  ا  بلح ثبمالبكلأ طؤبالم  عب  بالمخمب.ا باللابق  بل ا  
ل لب قيد (بيل بب60 ق  بالد يباللاا  ي بالع ب  بفابع  بق يلبمنبالح لا ب) ق  بالد يباقلبمنب

بالال وب ب وام بأ سل  ا  بو ي ي .ب0.5ينبعلالخ  بلسللييبل علا بلم   ا بالغاي نبوببم غ ا  اللديؤ
بيكوببؤباللابك ن بأ ا بمعبالاف  ين.اللدي بواللنيننبهن كبمل  .بحيثب  عب  ب طي  بع ىبالا 

 .اسل   بفح بأأغ  ل لنينب

بالمبل حي  بعم ي ب :ال  م   باممخ  ، ب غط بهبوط بالشوكا، بالل  ي  بالايبي  ين، فيني يب ين،
ب.قيص ي 
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