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Introduction 

Providing high-quality analgesia for women is a challenge. In 

developing countries during labor, women did not have the 

freedom to choose the pain-relieving method[1]. In several 

low-resource settings, opioids have been used to alleviate pain 

during intrapartum period[2]. This pain-relieving approach was 

shown to have no or little impact on labor pain[3]. Pain 

occurring in the first stage of labor arises from dilation of the 

lower uterine segment and cervix, while pain occurring inthe 

second stage of labor arises from the descent of the fetus in the 

birth canal, resulting in distension and tearing of tissues in the 

vagina and perineum[4]. Also, labor pain is excruciating and is 

a significant contributor to fear, stress, and anxiety. Painful 

uterine contractions lead to maternal hyperventilation and 

increased catecholamine concentration resulting in maternal 

and fetal hypoxemia[5]. During the intrapartum period, good  

 

analgesia will help in reducing the inhibitory effect of maternal 

catecholamine on uterine contraction as well as reducing 

maternal acidosis resulting in improving of maternal general 

condition. Neuraxial labor analgesia, which offers sufficient 

analgesia without maternal or fetal anesthesia, has become is 

the popular method to manage labor pain[2]. 

 

Fentanyl
®
is a potent synthetic mu-opioid receptors in the 

central nervous system. Fentanyl
®
can produce profound CNS 

and respiratory depression through mechanisms common to 

other opioids. Respiratory depression is mediated through 

action on the medullary respiratory center. Fentanyl
®
is 50–100 

times more potent than morphine. However, unlike morphine, 

Fentanyl
®
 appears to cause minimal histamine release . Also, 

Fentanyl
®
has rapid onset of action(peak is<5 min) with pain 
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Background: Although labor is a physiological process, but it is associated with the severest 

form of pain. This pain was described as sever and frequent. This pain is complex combination 

of physical and psychological factors. Pain comes from the uterus, cervix, pelvic joints, and 

ligaments and from the vagina and perineum stretching to accommodate the baby's emerging 

body but fear and tension make the pain much worse. Aim of the work: This study is aiming to 

detect efficacy of single-dose spinal analgesia using Fentanyl®®and Bupivacaine
®
as an 

analgesia during vaginal birth. Patients and methods: This is a prospective randomized clinical 

trial that carried out in Al-Azhar university hospitals (New Damietta) during the period starting 

from December 2017 to June 2019.This study included 100patients whom scheduled for vaginal 

delivery. All patients were between 21-40 years, term non-complicated pregnancy, (American 

society of anesthesiologists physical status grade I) was involved in the study. Only patients 

with singleton pregnancies and vertex presentation who were in the active phase of labor with 

a cervical dilatation of >4 cm and normal fetal heart rate (FHR) tracings were included. Results: 

The participants received intrathecal Fentanyl
®50 μg and Bupivacaine®

1 mg had excellent pain 

relief throughout labor as compared to group of patients received Bupivacaine
®
1 mg + 0.25µg 

Fentanyl
® 

(p value<0.001). Also, the mean rate of cervical dilation in active phase of labor was 

faster in group (III) as compared to group (I). The mean duration of second stage of labor was 

significantly prolonged in group (I) as compared to group (II) and (III) and this difference was 

statistically significant (P< 0.001).There were no significant changes observed in the APGAR in 

all groups. Conclusion: single shot intrathecal analgesia using Fentanyl
®50 μg and 

Bupivacaine
®

1 mg when given in the active phase of labor had rapid onset with satisfactory pain 

relief and minimal motor block. Also, it was associated with faster cervical dilation rate with no 

delay in the progress of labor and without any significant maternal and fetal hemodynamic 

variation. This in turn, will help in increasing rate of vaginal delivery. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/mu-opiate-receptor
https://www.sciencedirect.com/topics/medicine-and-dentistry/respiration-depression
https://www.sciencedirect.com/topics/chemistry/fentanyl
https://www.sciencedirect.com/topics/medicine-and-dentistry/histamine-release
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relief ranging from 4-6 hours so making proceeding stages of 

delivery easy[6]. 

 

Opioids intrathecally decrease nociceptive inputs form a delta 

and C fibers without influencing somatosensory evoked 

potentials or dorsal root axons[1]. 

 

Fentanyl
®
acts by the following mechanisms[7]. 

a. Suitable for 1
st
 stage of labor as spread more than T8 

without effect on contraction and enhance effacement 

(thing of cervix) by relive pain which result in 

inducing endogenous catecholamine’s coordination 

effect of uterine occur making effective contraction. 

b. It enhances release of endogenous oxytocin from 

distension of cervix. 

c. Second stage enhancement by maintain reflux urge of 

patients to bear down. 

d. Maintain all reflux and motor power of pelvic muscle 

which help in pushing head down. 

 

Bupivacaine
®
because of its least placental transfer, due to high 

protein binding and minimal motor block compared to sensory 

block in lower doses, has become the popular choice for labor 

analgesia. Addition of neuraxial lipid soluble opioids permitted 

reduction in the dose and concentration of bupivacaine from 

while maintaining effective analgesia and decreasing adverse 

effects on the progress of labor[8]. 

 

Scar assessment 

In case of trial of labor after previous C.S (TOLAC), peri-

operative assessment of scar is very important, classical scar 

for our study in between of 0.6 mm to 2.0 mm in the lower 

uterine segment[7]. 

 

Fig 1: This picture showing complicated scar, which is not 

included in the study. 

 

Fig 2: This picture showing suitable scar for our study and 

fetus appear above scar. 

 

Aim of the work 

This study is aiming to detect efficacy of single-dose spinal 

analgesia using Fentanyl
®
and Bupivacaine

®
as an analgesia 

during vaginal birth so, making labor easy and painless through 

prolonged and rapid effect of those medications during spinal 

anesthesia and this in turn will result in increased incidence 

vaginal delivery. 

 

Patient and Method 

Study design : This is a prospective randomized clinical trial 

study.  

 

Setting: The study was carried out in Al-Azhar university 

hospitals (New Damietta)during the period starting from 

December 2017 to June 2019. 

 

Inclusion criteria: Patients between 21-40 years, term non-

complicated pregnancy, (American society of anesthesiologists 

physical status grade I) was involved in the study. Only 

patients with singleton pregnancies and vertex presentation 

who were in the active phase of labor with a cervical dilatation 

of >4 cm and normal fetal heart rate (FHR) tracings were 

involved. 

 

Patients were divided in to 3 groups. Group (I): served as 

Control group, Group (II): Patients who 

receivedBupivacaine
®
1 mg + 0.25µg Fentanyl

®
, Group (III): 

Patients who received Bupivacaine
®
1 mg + 0.5µg Fentanyl

® 

with 30 patients in each group. 

 

 

 Exclusion criteria 

1. Any contraindication to regional anesthesia. 

2. Allergy to Fentanyl
®
or Bupivacaine

®
.  

3. Women with impaired consciousness. 

4. Women with impaired oxygenation. 

5. Women who have received excessive amounts of 

intravenous opioids, or morphine derivatives. 

 

Procedure 

Patients were positioned supine with left-uterine displacement. 

An intravenous line was inserted using an 18 G cannula and 

the patients were preloaded with 500 mL of ringer's lactate 

solution; oxygen was administered by facemask at 3 L/min. To 

perform the block, patients were placed in a sitting position as 

anatomical landmarks are easy to identify in the sitting position 

and performing the block technically easier in this position. 

The L3-L4 interspace was identified, and 25 G spinal needle 

was used to enter the subarachnoid space. After return of clear 

cerebrospinal fluid, patients were given a single intrathecal 

injection of: Patients were divided in to 3 groups. Group (I): 

served as Control group, Group (II):Patients who 

receivedBupivacaine
®
1 mg + 0.25µg Fentanyl

®
, Group 

(III):Patients who receivedBupivacaine
®
1 mg + 0.5µg 

Fentanyl
®

with 30 patients in each group. 

 

Primary outcome 

1. Assessed by the verbal rating pain scale (VAS) with a 

minimum score of 0 indicating "no pain" and a 

maximum score of 10 indicating "worst possible 

pain". A score of 2 is indicative of "mild pain", a 

score of 4 is indicative of "moderate pain", a score of 
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6 is indicated of "severe pain", and a score of 8 is 

indicative of "very severe pain". 

 

2. Measurements was done according to the following:  

 Prior to spinal placement 

 20 minutes after spinal placement 

 60 minutes after spinal placement 

 120 minutes after spinal placement  

 

Secondary outcome  

1- Maternal well-being: 

A. Respiratory Rate  

1) Prior to spinal placement 

 2) Every 5 minutes until 15 minutes after 

spinal placement 

 3) Every 10 min minutes after that till end of 

delivery. 

 

A respiratory rate < 12/min will be considered bradypneic. A 

respiratory rate > 25/min will be considered tachypneic. 

 

B. Heart Rate  

1) Prior to spinal placement 

 2) Every 5 minutes after spinal placement 

until 15 minutes after spinal placement 

 3) Every 10 min minutes after that till end of 

delivery. 

 4) Post an anesthetic care unit 

A heart rate < 60/min beats per minute will be considered 

bradycardic. A heart rate > 110 /min will be considered 

tachycardic. 

 

C. Mean Arterial Blood Pressure (MAP) 

1) Prior to spinal placement 

 2) Every 5 minutes after spinal placement 

until 15 minutes after spinal placement 

 3) Every 10 min minutes after that till end of 

delivery. 

 4) 1 hour in post an anesthetic care unit 

 

Both systolic and diastolic blood pressures will be recorded. A 

systolic blood pressure < 95 mmHg or a diastolic blood 

pressure < 55 mmHg will be considered hypotensive. A 

systolic blood pressure > 140 mmHg or a diastolic blood 

pressure > 95 mmHg will be considered hypertensive. 

 

D. Oxygen Saturation (SpO2)  

1) Prior to spinal placement 

 2) Every 5 minutes after spinal placement 

until 15 minutes after spinal placement 

 3) Every 10 min minutes after that till end of 

delivery. 

 4) Post an anesthetic care unit 

 

A maternal oxygen saturation less than 94% will be considered 

of hypoxic. 

 

E. Scar evaluation (post-partum) using 

Ultrasonography 

 

 
Fig 3: Picture showing post-operative scar without 

complication. 

 

F. Quality of motor and sensory block 

G. Nausea and vomiting: where, 0=no nausea, 

vomiting, 1= nausea e out vomiting, 2 =Both 

nausea, vomiting, 3= more than 2 episodes of 

vomiting in30 min. 

H. Shivering  

I. Pruritus was graded as 0=none, 1=mild, 

2=severe 

 

2- Neonatal well-being: 

A. Apgar score 

 It will be assessed by recording at 1 

and 5 minutes following fetal 

delivery. 

  The maximum reassuring score is 

10 which indicates active neonate, 

heart rate over 100/ min, good 

response to stimulation, appears 

pink/well oxygenated and has a 

vigorous cry.  

 Apgar scores of 7 or higher are 

typically considered normal for a 

neonate and need no intervention.  

 Apgar score < 7 means that neonate 

will likely need medical 

intervention or resuscitation. 

Statistical analysis 

Data were expressed as mean ± standard deviation (SD) for 

quantitative variables and count (%) for qualitative variables. 

Independent sample t test was used to elucidate significant 

difference between two groups (Bupivacaine
®
1 mg + 0.25µg 

Fentanyl
®
, Bupivacaine

®
1 mg + 0.5µg Fentanyl

®
) regarding 

quantitative variables. One-way ANOVA test followed by 

Tukey’s post hoc analysis for pairwise comparisons was done 

to detect significance between three groups (Control, 

Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
, Bupivacaine

®
1 mg + 

0.5µg Fentanyl
®
) followed by Tukey’s post hoc analysis for 

pairwise comparisons regarding quantitative variables. In 

addition, Chi square test was used to elucidate significant 

difference between three groups (Control, Bupivacaine
®
1 mg + 

0.25µg Fentanyl
®
, Bupivacaine

®
1 mg + 0.5µg Fentanyl

®
) 

regarding qualitative adverse event variables. P value was set 

at α. Value =0.05, where differences between groups were 
considered significant at P < 0.05. Graph Pad Prism computer 

software version 8 (California, USA) was used to do these 

aforementioned statistical procedures. 

 
Ethical considerations 

1. Approval from Research Ethics committee 
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was taken before starting field work   

2. All the procedures of the study were 

approved by the obstetrics department. 

3. Agreement of participant without obligation. 
4. Confidentiality of data was preserved. 

5. E

xplanation of this project to the participants 

6. A

n informed consent was taken from the 

patients to participate in the study, after 

clarifying the aim of the study.  

 

 

Results 
Regarding the demographic characteristics, Table (1) 

summarizes the different demographic data for 90 gestational 

women, divided into three groups with 30 cases in each (Group 

(I): served as Control group, Group (II): Bupivacaine
®
1 mg + 

0.25µg Fentanyl
®

group, Group (I): served as Bupivacaine
®
1 

mg + 0.5µg Fentanyl
®

group). There was no significant 

difference between three groups regarding age, height, weight, 

and gestational age, confirming that the baseline characteristic 

is achieved, and these demographic variables have no 

confounding effect on other clinical parameters. 

 

Table (1): Demographic characteristic for each group (Baseline characteristics) 

Demographic variable Group (I) 

n=30 

Group (II) 

n=30 

Group (III) 

n=30 

F (dfn=2, 

dfd=177) 

P.value Sig. 

Age (years) 30.5±5.4 29.5±7.3 28.4±8.2 2.287 0.105 NS 

Height (cm) 166.5±4.5 165.4±6.5 167.8±10.5 2.544 0.081 NS 

Weight (kg) 69.4±6.5 67.2±8.2 70.5±9.5 1.504 0.225 NS 

Gestational age (weeks) 38.9±0.9 39.2±1.4 39.3±0.8 1.327 0.268 NS 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, dfn: 

degree of freedom between groups, dfd: degree of freedom 

within groups, NS: non signifcantly different, S: signifcantly  

 

 

different,SD: standard deviation. 
a
Significantly different from 

Group (I), 
b
Significantly different from Group (II). Statistical 

analysis was carried out by one way ANOVA followed by 

Tukey’s post hoc test to elucidate significant difference 

between each pair; P <0.05. 

Table (2): Effect of high dose and low dose Fentanyl
®
 on VAS  

Variable Group (I) 

n=30 

Group (II) 

n=30 

Group (III) 

n=30 

F(dfn=2, 

dfd=177) 

P.value Sig. 

VAS (prior to spinal 

placements 0min) 

6.5±3.2 7.0±2.5 7.2±1.7 1.207 0.301 NS 

VAS (20min) 7.0±2.1 3.1±1.1
a 

2.2±0.7
ab 

191.8
 

<0.001 S 

VAS (60min) 5.8±2.5 3.0±1.2
a 

2.1±0.8
ab 

80.46
 

<0.001 S 

VAS (120min) 5.5±1.5 4.0±1.3
a 

2.5±0.7
ab 

91.42
 

<0.001 S 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, dfn: 

degree of freedom between groups, dfd: degree of freedom 

within groups, NS: non signifcantly different, S: signifcantly 

different, SD: standard deviation. VAS: visual analogue scale. 
a
Significantly different from Group (I), 

b
Significantly different 

from Group (II). Statistical analysis was carried out by one 

way ANOVA followed by Tukey’s post hoc test to elucidate 

significant difference between each pair; P <0.05. 

 
Table (3): Effect of high dose and low dose Fentanyl

®
 on labor and Apgar scores 

Variable Group (I) 

n=30 

Group (II) 

n=30 

Group (III) 

n=30 

F(dfn=2, 

dfd=177) 

P.value Sig. 

Time till maximal cervical 

dilatation (10cm) 

240.0±60.3 135.7±45.3
a 

100.3±30.7
ab 

143.2  

<0.001 

S 

Birth weight 3160.4±305.2 3100.4±300.7
 

3040.3±370.5
 

2.023
 

0.135 NS 

Apgar score 7.7±1.5 8.2±1.3 8.3±1.6 2.862 0.060 NS 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, dfn: 

degree of freedom between groups, dfd: degree of freedom 

within groups, NS: non significantly different, S: significantly 

different, SD: standard deviation. 
a
Significantly different from 

Group (I), 
b
Significantly different from Group (II). Statistical 

analysis was carried out by one way ANOVA followed by 

Tukey’s post hoc test to elucidate significant difference 

between each pair; P <0.05. 

 

Table (4): Effect of high dose and low dose Fentanyl
®
 on maternal HR 

Variable Group (II) 

n=30 

Group (II) 

n=30 

Group (III) 

n=30 

F(dfn=2, 

dfd=177) 

P.value Sig. 

HR (prior to spinal placements 

0min) 

88.5±8.3 87.2±9.3 90.5±8.7 2.15 0.119 NS 

HR (5min) 90.5±7.0 77.4±10.2
a 

75.4±8.3
a 

54.56
 

<0.001 S 

HR (10min) 85.5±10.4 75.8±7.4
a 

73.2±8.3
a 

32.63
 

<0.001 S 

HR (15min) 87.2±9.4 74.8±6.7
a 

73.7±8.5
a 

49.23
 

<0.001 S 

HR (20min) 90.0±8.7 70.5±7.2
a 

70.2±7.9
a 

122.0 <0.001 S 
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HR (30min) 88.7±9.7 71.3±9.2
a 

69.2±10.0
a 

73.99 <0.001 S 

HR (40min) 85.7±11.2 70.9±8.9
a 

68.4±9.5
a 

53.37 <0.001 S 

HR (50min) 83.5±9.2 70.4±8.3
a 

67.5±7.5
a 

62.35 <0.001 S 

HR (60min) 75.5±8.5 72.0±5.5
a 

64.5±7.4
ab 

36.15 <0.001 S 

HR (end of delivery) 76.4±7.7 71.6±6.9
a 

64.2±7.8
ab 

40.53 <0.001 S 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, HR: 

heart rate, dfn: degree of freedom between groups, dfd: degree 

of freedom within groups, NS: non signifcantly different, S: 

signifcantly different, SD: standard deviation. 
a
Significantly 

different from Group (I), 
b
Significantly different from Group 

(II). Statistical analysis was carried out by one way ANOVA 

followed by Tukey’s post hoc test to elucidate significant 

difference between each pair; P <0.05. 

 

Table (5): Effect of high dose and low dose Fentanyl
®
 on maternal RR 

Variable Group (I) 

n=30 

Group (II) 

n=30 

Group (III) 

n=30 

F(dfn=2, 

dfd=177) 

P.value Sig. 

RR (prior to spinal placements 

0min) 

24.5±4.7 23.7±6.5 24.2±3.5 0.383 0.682 NS 

RR (5min) 25.7±3.7 22.5±7.0
a 

20.5±6.5
a 

11.80
 

<0.001 S 

RR (10min) 26.3±2.7 22.5±3.6
a 

23.5±4.5
a 

17.24
 

<0.001 S 

RR (15min) 24.3±5.4 20.3±3.7
a 

19.5±3.7
a 

21.05
 

<0.001 S 

RR (20min) 23.2±4.5 20.9±3.2
a 

19.3±4.2
a 

14.37 <0.001 S 

RR (30min) 24.3±3.3 18.5±4.2
a 

17.5±5.3
a 

42.85 <0.001 S 

RR (40min) 23.5±6.5 19.5±7.2
a 

17.3±4.5
a 

15.55 <0.001 S 

RR (50min) 24.3±7.2 18.3±4.3
a 

17.2±4.2
a 

29.88 <0.001 S 

RR (60min) 22.3±5.2 18.2±6.2
a 

15.2±2.4
ab 

32.10 <0.001 S 

RR (end of delivery) 20.5±4.7 17.3±5.2
a 

14.2±4.3
ab 

26.42 <0.001 S 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, RR: 

respiratory rate, dfn: degree of freedom between groups, dfd: 

degree of freedom within groups, NS: non signifcantly 

different, S: signifcantly different, SD: standard deviation. 
a
Significantly different from Group (I), 

b
Significantly different 

from Group (II). Statistical analysis was carried out by one 

way ANOVA followed by Tukey’s post hoc test to elucidate 

significant difference between each pair; P <0.05. 

 

Table (6): Effect of high dose and low dose Fentanyl
®
 on MAP 

Variable Group (I) 

n=30 

Group (II) 

n=30 

Group (III) 

n=30 

F(dfn=2, 

dfd=177) 

P.value Sig. 

MAP (prior to spinal 

placements 0min) 

119.3±6.5 120.3±5.5 121.7±6.2 2.358  

0.098 

NS 

MAP (5min) 120.4±5.2 115.5±6.7
a 

116.7±7.2
a 

9.487
 

<0.001 S 

MAP (10min) 117.3±7.2 90.5±5.4
ab 

85.3±6.2
a 

444.4
 

<0.001 S 

MAP (15min) 114.2±5.5 101.3±4.5
ab 

92.3±7.2
a 

213.1
 

<0.001 S 

MAP (20min) 119.3±9.3 111.3±10.7
a 

109.3±8.3
a 

18.68 <0.001 S 

MAP (30min) 117.2±8.4 112.2±8.3
a 

109.0±7.5
a 

15.71 <0.001 S 

MAP (40min) 115.5±6.2 100.2±6.4
a 

99.7±5.2
a 

136.4 <0.001 S 

MAP (50min) 117.7±7.5 95.3±6.5
a 

92.4±7.2
a 

229.5 <0.001 S 

MAP (60min) 114.8±7.2 90.2±6.5
a 

88.4±9.2
a 

219.1 <0.001 S 

MAP (end of delivery) 119.8±8.8 87.2±7.2
a 

86.4±7.4
a 

355.2 <0.001 S 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg Fentanyl

®
group, MAP: 

mean arterial blood pressure, dfn: degree of freedom between 

groups, dfd: degree of freedom within groups, NS: non 

significantly different, S: significantly different, SD: standard 

deviation. Significantly different from Group (I), Significantly 

different from Group (II). Statistical analysis was carried out 

by one way ANOVA followed by Tukey’s post hoc test to 

elucidate significant difference between each pair; P <0.05. 

 

Table (7): Effect of high dose and low dose Fentanyl
®
 on quality of motor and sensory block 

Variable Group (II) 

n=30 

Group (III) 

n=30 

t(df=118) P.value Sig. 

Time for T10 dermatome sensory block to reach (min) 7.6±1.5 4.9±1.7 9.23 <0.001 S 

Time for motor block to reach Bromage 1 (min) 9.7±2.5 6.3±1.8
a 

8.55
 

<0.001 S 

Time it takes for sensory regression to S1 segment 

(min) 

115.5±11.2 290.3±13.7
a 

76.52
 

<0.001 S 

Time for motor block toregress to Bromage 0 (min) 95.6±15.5 195.2±16.5
a 

34.08
 

<0.001 S 

 

Data are expressed as mean±SD.Group (II): Bupivacaine
®
1 mg 

+ 0.25µg Fentanyl
® 

group, Group (III): Bupivacaine
®
1 mg + 

0.5µg Fentanyl
® 

group, df: degree of freedom, NS: non 

significantly different, S: significantly different, SD: standard 
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deviation. 
s
ignificantly different from Group (I), 

s
ignificantly 

different from Group (II). Statistical analysis was carried out 

by independent t test to elucidate significant difference 

between groups; P <0.05

. 

Table (8): Effect of high dose and low dose Fentanyl
®
on SpO2 

Variable Group (I) 

n=30 

Group (II) 

n=30 

Group (III) 

n=30 

F(dfn=2, 

dfd=177) 

P.value Sig. 

SpO2 (prior to spinal 

placements 0min) 

96.7±1.2 96.5±1.3 96.4±1.4 0.825 0.682 NS 

SpO2 (5min) 95.7±1.5 95.5±1.6 95.3±1.7 0.935 0.395 NS 

SpO2 (10min) 95.4±1.7 95.3±1.7 95.4±1.5 0.075 0.928 NS 

SpO2 (15min) 96.0±1.3 95.7±1.4 95.8±1.4 0.749 0.475 NS 

SpO2 (20min) 95.4±1.2 95.0±1.5 95.1±1.5 1.313 0.272 NS 

SpO2 (30min) 96.2±0.8 96.2±0.7 96.0±0.9 1.237 0.293 NS 

SpO2 (40min) 96.1±1.2 96.1±0.9 95.9±0.9 0.784 0.458 NS 

SpO2 (50min) 95.4±0.9 95.2±1.0 95.01±1.2 2.106 0.125 NS 

SpO2 (60min) 95.4±1.2 95.4±1.5 95.2±0.9 0.533 0.588 NS 

SpO2 (end of delivery) 95.8±1.5 95.9±1.3 95.5±1.1 1.515 0.223 NS 

 

 

Table (9): Adverse effects of drugs in comparison with control group 

Variable Group (I) 

n=30 

Group (II) 

n=30 

Group (III) 

n=30 

X
2
(df=2) P.value Sig. 

Hypotension Yes 4 (6.7%) 6 (10.0%) 7 (11.7%) 0.909 0.635 NS 

No 56 (93.3%) 54 (90.0%) 53 (88.3%) 

Bradycardia Yes 2 (3.3%) 3 (5.0%) 3 (5%) 0.262 0.877 NS 

No 58 (96.7%) 57 (95%) 57 (95%) 

Bradypnea Yes 1 (1.7%) 1 (1.7%) 2 (3.3%) 0.511 0.774 NS 

No 59 (98.3%) 59 (98.3%) 58 (96.7%) 

Nausea Yes 0 (0%) 2 (3.3%) 2 (3.3%) 2.045 0.360 NS 

No 60 (100%) 58 (96.7%) 58 (96.7%) 

Vomiting Yes 0 (0%) 1 (1.7%) 1 (1.7%) 1.011 0.603 NS 

No 60 (100%) 59 (98.3%) 59 (98.3%) 

Shivering Yes 0 (0%) 1 (1.7%) 2 (3.3%) 2.034 0.362 NS 

No 60 (100%) 59 (98.3%) 58 (96.7%) 

Pruritis Yes 0 (0%) 2 (3.3%) 4 (6.7%) 4.138 0.126 NS 

No 60 (100%) 58 (96.7%) 56 (93.3%) 

Data are expressed as count (%).Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg Fentanyl

®
group, df: 

degree of freedom, NS: non significantly different, S: 

significantly different. 
s
ignificantly different from Group (I), 

s
ignificantly different from Group (II). Statistical analysis was 

carried out by Chi square test to elucidate significant difference 

between groups; P <0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4: Demographic characteristic for each group (Baseline characteristics) 
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Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, dfn: 

degree of freedom between groups, dfd: degree of freedom 

within groups, NS: non signifcantly different, S: signifcantly 

different,SD: standard deviation. 
a
Significantly different from 

Group (I), 
b
Significantly different from Group (II). Statistical 

analysis was carried out by one way ANOVA followed by 

Tukey’s post hoc test to elucidate significant difference 

between each pair; P <0.05. 

 

 
Fig 5: Effect of high dose and low dose Fentanyl

®
 on VAS (Pain score) 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, dfn: 

degree of freedom between groups, dfd: degree of freedom 

within groups, NS: non signifcantly different, S: signifcantly 

different, SD: standard deviation. VAS: visual analogue scale. 
a
Significantly different from Group (I), 

b
Significantly different 

from Group (II). Statistical analysis was carried out by one 

way ANOVA followed by Tukey’s post hoc test to elucidate 

significant difference between each pair; P <0.05. 

 

 
Fig 6: Effect of high dose and low dose Fentanyl

®
 on labor and neonatal parameters 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, dfn: 

degree of freedom between groups, dfd: degree of freedom 

within groups, NS: non significantly different, S: significantly 

different, SD: standard deviation. 
a
Significantly different from 

Group (I), 
b
Significantly different from Group (II). Statistical 

analysis was carried out by one way ANOVA followed by 

Tukey’s post hoc test to elucidate significant difference 

between each pair; P <0.05. 
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Fig 7: Effect of high dose and low dose Fentanyl

®
 on HR 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine®1 mg + 0.25µg Fentanyl
®

group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, HR: 

heart rate, dfn: degree of freedom between groups, dfd: degree 

of freedom within groups, NS: non signifcantly different, S: 

signifcantly different, SD: standard deviation. 
a
Significantly 

different from Group (I), 
b
Significantly different from Group 

(II). Statistical analysis was carried out by one way ANOVA 

followed by Tukey’s post hoc test to elucidate significant 

difference between each pair; P <0.05. 

 

 

 
Fig 8: Effect of high dose and low dose Fentanyl

®
 on RR 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg  Fentanyl

®
group, RR: 

respiratory rate, dfn: degree of freedom between groups, dfd: 

degree of freedom within groups, NS: non signifcantly 

different, S: signifcantly different, SD: standard deviation. 
a
Significantly different from Group (I), 

b
Significantly different 

from Group (II). Statistical analysis was carried out by one 

way ANOVA followed by Tukey’s post hoc test to elucidate 

significant difference between each pair; P <0.05. 
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Fig 9: Effect of high dose and low dose Fentanyl

®
 on MABP 

 

Data are expressed as mean±SD.Group (I): Control group, 

Group (II): Bupivacaine®1 mg + 0.25µg Fentanyl
®

group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg Fentanyl

®
group, 

MABP: mean arterial blood pressure, dfn: degree of freedom 

between groups, dfd: degree of freedom within groups, NS: 

non significantly different, S: significantly different, SD: 

standard deviation. 
a
Significantly different from Group (I), 

b
Significantly different from Group (II). Statistical analysis 

was carried out by one way ANOVA followed by Tukey’s post 

hoc test to elucidate significant difference between each pair; P 

<0.05. 

 

 
Fig 10: Effect of high dose and low dose Fentanyl

®
 on quality of motor and sensory block  

 

Data are expressed as mean±SD.Group (II): Bupivacaine
®
1 mg 

+ 0.25µg Fentanyl
®
group, Group (III): Bupivacaine

®
1 mg + 

0.5µg Fentanyl
®
group, df: degree of freedom, NS: non  

 

 

significantly different, S: significantly different, SD: standard 

deviation. 
a
Significantly different from Group (I), 

a
significantly 

different from Group (II). Statistical analysis was carried out 

by independent t test to elucidate significant difference 

between groups; P <0.05. 
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Fig 11: Adverse effects of drugs in comparison with control group 

 

Data are expressed as count (%).Group (I): Control group, 

Group (II): Bupivacaine
®
1 mg + 0.25µg Fentanyl

®
group, 

Group (III): Bupivacaine
®
1 mg + 0.5µg Fentanyl

®
group, df: 

degree of freedom, NS: non significantly different, S: 

significantly different. 
a
Significantly different from Group (I), 

b
Significantly different from Group (II). Statistical analysis 

was carried out by Chi square test to elucidate significant 

difference between groups; P <0.05. 

 
Fig 12: Effect of high dose and low dose Fentanyl

® 
on SpO2 

 

Discussion 
A total number of 90 pregnant women patients attending Al-

Azhar university hospitals during the period starting from 

December 2017 to June 2019.All patients were between 21-40 

years, term non-complicated pregnancy, (American society of 

anesthesiologists physical status grade I) was involved in the 

study. Only patients with singleton pregnancies and vertex 

presentation who were in the active phase of labor with a 

cervical dilatation of >4 cm and normal fetal heart rate (FHR) 

tracings are included. Patients were divided in to 3 groups. 

Group (I): served as Control group, Group (II): Patients who 

receivedBupivacaine
®
1 mg + 0.25µg Fentanyl

®
, Group (III): 

Patients who receivedBupivacaine
®
1 mg + 0.5µg Fentanyl

® 

with 30 patients in each group. All patients were scheduled for 

vaginal delivery. As regard demographic data, all patients were 

comparable as regard age, height, weight, and gestational age, 
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confirming that the baseline characteristic is achieved, and 

these demographic variables have no confounding effect on 

other clinical parameters. 

 

Regarding the pain and analgesic effect on VAS, there was no 

significant difference between three groups prior to spinal 

placement (p. value <0.301), (F=1.207). In addition, effect of 

high dose fentanyl significantly decreased VAS as compared to 

lower dose fentanyl after 20, 60, and 120 min of spinal 

placement (F= 191.8,80.46,91.42) respectively, (p value 

<0.001).  

 

Karaman et al.[9] found that dose 25 ug intrathecal 

Fentanyl
®
used in spinal anesthesia which is the same dose used 

in our study, had prolongation of effective analgesia (197.7 ± 

60.0) to (252) minutes.Regarding time till reach maximal 

cervical dilatation 10cm starting from 4cm, effect of high dose 

0.5µg Fentanyl
®

significantly decreased time till maximal 

cervical dilatation as compared to lower dose 0.25µg Fentanyl
®

 

(F= 143.2), (p value<0.001). Staikou et al.[10]reported that the 

addition of Fentanyl
®
 to Bupivacaine

®
did not affect cervical 

dilation and progress of labor but improved both analgesia and 

satisfaction. 

 

In a study of Mathur et al.[11]showed that single-shot 

intrathecal analgesia using 0.25µg Fentanyl
®
, and 

Bupivacaine
®
2.5 mg in active phase of labor associated with 

fast cervical dilation rate and no delay in the progress of labor.  

Jix et al.[12] reported a significant decrease (P< 0.05) in the 

duration of first stage of labor and total duration of labor in the 

spinal group by 78 min as compared to control group. Also, 

Bindu et al.[13] reported a decrease in duration of first stage of 

labor in the spinal group by 20.95 min as compared to the 

control group. In contrast, a Cochrane review [14]concluded 

there was no difference in the duration of the first stage of 

labor (mean difference: 18.51 min, 95% CI: 12.91–49.92; 11 

trials, 2981 patients). 

 

In our study, intrathecal labor analgesia in healthy participants 

was not found to be associated with any FHR abnormalities, 

fetal distress, or adverse neonatal outcome. 

 

There were no significant changes observed in the APGAR 

score at 1 and 5 min. No neonatal respiratory distress was 

found in either group. Fyneface et al.[2] also found APGAR 

score >7 and >9 at 1 and 5-min intervals after intrathecal 

administration of Bupivacaine
®
 and Fentanyl

®
. 

 

Regarding maternal heart rate, there was no significant 

difference between three groups prior to spinal placement (F= 

2.15), (p value 0.119). In addition, 0.25µg Fentanyl
®
, and 

0.5µg Fentanyl
® 

significantly decreased HR as compared to 

control group after 5, 10, 15, 20, 30, 40, 50, 60 min and end of 

surgery of spinal placement.(p value <0.001) and these changes 

were inconstant and clinically irrelevant. 

 

Regarding maternal respiratory rate, there was no significant 

difference between three groups prior to spinal placement (F= 

0.383), (p value. 0.682). However, 0.25µg Fentanyl
®
, 0.5µg 

Fentanyl
® 

significantly decreased HR as compared to control 

group after 5, 10, 15, 20, 30, 40, 50, 60 min and end of 

delivery (F=11.80, 17.24, 21.05, 14.37, 42.85, 15.55, 29.88, 

32.10, 26.420 respectively, (p value <0.001) which is also 

inconstant and clinically irrelevant. Regarding maternal mean 

arterial blood pressure, there was no significant difference 

between three groups prior to spinal placement (F=2.358), (p 

value 0.098). However, 0.25µg Fentanyl
®
, 0.5µg Fentanyl

® 

significantly decreased HR as compared to control group after 

5, 10, 15, 20, 30, 40, 50, 60 min and end of delivery (F=9.487, 

444.4, 213.1, 18.68, 15.71, 136.4, 229.5, 219.1, 355.2) 

respectively, (p value<0.001) and this difference does not 

affect general condition and clinically non-significant. 

 

Gomaa et al. [15] found that there no significant changes in 

MAP when adding 25 ug Fentanyl® intrathecally with 

Bupivacaine
®
in spinal anesthesia.  

 

However, changes in the mean heart rate, respiratory rate and 

blood pressure did not require any intervention throughout the 

observed period. Regarding the quality of motor and sensory 

block, 0.25µg Fentanyl
®
 has significant delayed anesthetic 

effect compared to 0.5µg Fentanyl
®
. In addition, 0.5µg 

Fentanyl
®
showed significant higher time in sensory regression 

to S1 segment and motor block regression to Bromage 0 as 

compared to 0.25µg Fentanyl
®
, demonstrating that 0.5µg 

Fentanyl
®
had longer duration of anesthesia as compared to 

0.25µg Fentanyl
®
(t=9.23, 8.55, 76.52, 34.08) respectively, (p 

value <0.001). 

 

Regarding adverse effects, there was no significant difference 

between three groups regarding different adverse effects; 

severe hypotension, bradycardia, bradypnea, nausea, vomiting, 

shivering, and pruritus despite of slight increase of these 

adverse effect in low and high dose fentanyl but still not 

remarkable as compared to control group ( X2= 0.909, 0.262, 

0.511, 2.045, 1.011, 2.034, 4.138) respectively , non-

significant (p value 0.635, 0.877,  0.774, 0.360, 0.603, 0.362,  

0.126) respectively . 

 

Sadegli et al.[16]  found that intrathecal 0.25µg 

Fentanyl
®
decreases incidence of shivering in spinal anesthesia 

and about 10% of patient have shivering while in patients not 

receiving Fentanyl
®

have incidence of 75% with significant (p 

value 0.0001). Also, Salmah and Cltoy[17] noticed that no 

patient has purities when receiving intrathecal Fentanyl
®
 and a 

small number had afterward but that event does not occur in 

our study. 

 

Conclusion 

single shot intrathecal analgesia using 0.5µg Fentanyl
®
and 

Bupivacaine
®
1 mg when given in the active phase of labor had 

rapid onset with satisfactory pain relief and minimal motor 

block. Also, it was associated with faster cervical dilation rate 

with no delay in the progress of labor and without any 

significant maternal and fetal hemodynamic variation. Thisin 

turn, will help in increasing rate of vaginal delivery. The 

results of this research will be useful especially in low-resource 

countries where equipment, accessories, and expertise for 

implementing spinal analgesia are minimal. Intrathecal 

bupivacaine Fentanyl
®
 has the ability to be utilized as an 

analgesic medication used during labor. The absence of side 

effects including respiratory depression, low maternal blood 

pressure, and neonatal depression can be additional benefits of 

Fentanyl
®
 in women during labor. 
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