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 ABSTRACT 

BACKGROUND 

Different adjuvants are added to local anaesthetic solutions to hasten the onset of sensory and motor block in epidural 

anaesthesia. 

 

OBJECTIVE 

To study the effect of epidural and intravenous fentanyl on time of onset of sensory and motor blockade in epidural anaesthesia 

with 0.75% ropivacaine. 

 

MATERIALS AND METHODS 

After obtaining informed consent and permission from hospital scientific and ethical committee 40 patients with ASA grade I 

and II who are undergoing lower abdominal, anogenital, urological, gynaecological, and orthopaedic surgeries are included in this 

study. Patients with bleeding disorders, infections at puncture site, history of opioid dependence, allergic to study drugs, pregnant 

ladies, age <18 years, and morbidly obese patients are excluded from this study. Patients are randomly allocated into two groups: 

epidural fentanyl (EF) and intravenous fentanyl (IF) with 20 patients in each group. After the test dose, Epidural Fentanyl (EF) 

group receive 20 mL of 0.75% ropivacaine plus 100 µg of fentanyl (2 mL) followed by IV injection of 2 mL of normal saline. The 

patient in the intravenous fentanyl (IF) group receive 20 mL of 0.75% ropivacaine plus 2 mL of normal saline followed by IV 

injection of 100 µg fentanyl (2 mL). Time of onset of sensory block, time of onset of motor block, upper level of sensory block, 

incidence of different complication are recorded during the study. Independent samples t - test, Kruskal - Wallis test and one way 

ANOVA test were used for statistical analysis. 

 

RESULTS 

The onset time for sensory block is earlier in group EF than group IF (10.90±2.81 mins <16±3.03 mins) (mean±SD). The motor 
blockade onset time is more rapid in group EF than group IF (14.95±5.43 mins <26.40±5.94mins) (mean±SD). The upper level of 
sensory block is indifferent in both groups (1.70±0.571 = 1.75±0.716) (mean±SD). The incidence of different complications is 
insignificant in both groups (p-0.135 >0.05). 
 

CONCLUSION 

Epidural administration of the mixture of fentanyl and ropivacaine solution accelerated the onset of sensory and motor blocks  

during epidural ropivacaine anaesthesia without significant fentanyl related side effects. Fentanyl is a useful adjunct to local 

anaesthetic ropivacaine for epidural anaesthesia. 
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INTRODUCTION 

Recent trends suggests that regional anaesthesia is replacing 

general anaesthesia in all most all the surgeries below 

umbilicus mainly because its benefits such as avoidance of 

polypharmacy, airway manipulation, misplacement of 

endotracheal tube, hypo or hyperventilation, vomiting, 

pulmonary aspiration.(1) The delayed onset time of sensory 
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block in epidural anaesthesia is sometimes a drawback for 

clinical practice. Shortening the onset time of sensory block is 

a practical goal to improve the quality of epidural 

anaesthesia. A variety of adjuvants are used for epidural 

infusion to enhance analgesia while minimizing side effects, 

like clonidine.(2,3) epinephrine.(4,5) ketamine.(6) sodium 

bicarbonate.(7) etc. The addition of fentanyl to a local 

anaesthetic solution is widely used during epidural 

anaesthesia.(8) The addition of fentanyl to lidocaine.(8) 

bupivacaine.(9) and mepivacaine.(10) solutions produces a 

rapid onset of sensory block during epidural anaesthesia. 

Conversely, other investigators have reported no change in 

the onset of analgesia with the addition of fentanyl to 

epidural mepivacaine.(11) Alkalinisation of local anaesthetic 

solution has been used to shorten the onset time.(12) 

Ropivacaine, a long-acting amino-amide type local 

anaesthetic is widely used in epidural anaesthesia. 



Jemds.com Original Article 

 

J. Evolution Med. Dent. Sci./ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 58/ July 21, 2016                                                                           Page 4003 
 
 
 

AIMS AND OBJECTIVES 

The aim of this prospective randomised study is to examine 

the effect of epidural fentanyl on the onset times of sensory 

and motor blocks during epidural ropivacaine anaesthesia. 

 

MATERIALS AND METHODS 

After obtaining informed consent and permission from 

hospital scientific and ethical committee, 40 patients with 

ASA grade I and II randomly allocated into two groups: 

Epidural Fentanyl (EF) and Intravenous Fentanyl (IF) with 20 

patients in each group who are admitted into the Seven Hills 

Hospital, Visakhapatnam for undergoing lower extremity 

orthopaedic, urologic, gynaecological, and lower abdominal 

surgeries are included in this study. 

Randomisation is done using computer-based software 

into two different groups.(13) Patients with bleeding disorders, 

infections at puncture site, history of opioid dependence, 

allergic to study drugs, pregnant ladies, age <18 years, and 

morbidly obese patients are excluded from this study. 

Patients are monitored with electrocardiogram, non-

invasive arterial blood pressure, heart rate, and pulse 

oximetry during surgery. 

With patients in sitting position, the epidural space is 

identified with an 18-Gauge Tuohy’s needle by the loss of 

resistance technique.(14) A test dose of 3 mL of solution 

containing 3 mL of 2% lignocaine with 15 µg of adrenaline in 

1:2,00,000 dilutions is given for identification of intravascular 

or intrathecal placement of epidural needle.(15) 

After the test dose, Epidural Fentanyl (EF) group receive 

20 mL of 0.75% ropivacaine plus 100 µg of fentanyl (2 mL) 

followed by IV injection of 2 mL of normal saline. The patient 

in the Intravenous Fentanyl (IF) group receive 20 mL of 

0.75% ropivacaine plus 2 mL of normal saline followed by IV 

injection of 100 µg fentanyl (2 mL). 

The sensory block is assessed by pinprick method in left 

anterior axillary line at 2 minutes interval for 20 mins. Onset 

of sensory block is defined as time from epidural injection to 

the occurrence of sensory block at T10 dermatome. The upper 

level of sensory block is recorded. 

The motor block is assessed at 2 minutes interval for 40 

mins by modified Bromage scale, (4=no movement, 3=unable 

to raise extended leg or bend knee, 2=unable to raise the 

extended leg, but able to bend the knee, 1=able to move feet, 

but not able to bend the knees, 0=complete leg and foot 

movement).(16) The onset of motor block is defined as the 

time from epidural injection to occurrence of motor block at 

each scale. 

Hypotension (Systolic blood pressure <100 mmHg or a 

decrease of more than 30% from baseline) is treated with IV 

ephedrine as needed. Side effects such as nausea, vomiting, 

pruritus, respiratory depression, or shivering are recorded 

during surgery. 

Based on a previous study.(17), an estimated standard 

deviation of 5 min for the onset of sensory block during 

epidural ropivacaine anaesthesia is used. A decrease in the 

onset time of 30% is considered clinically significant. On the 

basis of these estimates, a sample size of 20 patients in each 

group is sufficient to get a two-tailed type I error of 0.05 and 

a power of 80%.(18) Data is analysed using Microsoft excel - 

2007 and computer-based software programme under the 

name of SPSS statistics version - 20 marketed by IBM 

corporation 2011. 

RESULTS AND DISCUSSION 

The two study groups are similar in demographic profile 

(Age, sex, height, weight) assessed with independent samples 

t-test and independent samples Kruskal-Wallis test as shown 

in table-1. The anaesthetic characters are shown in table-2 

and analysed with independent samples t-test. The incidence 

of different complication was analysed by one-way ANOVA 

test. Microsoft office excel - 2007 and computer-based 

software programme under the name of SPSS statistics 

version 20 marketed by IBM Corporation 2011 are used for 

statistical analysis. 

In this randomised non-blinded study, effect of epidural 

fentanyl and intravenous fentanyl on onset time of sensory 

and motor block of epidural ropivacaine anaesthesia is 

analysed. 

In this study, the demographic profile (Age, sex, height, 

and weight) between the two groups is analysed with 

independent sample t-test and hypothesis is tested with 

independent samples Kruskal-Wallis test. The p-value is 

>0.05 indicating insignificant differences among the 

anthropometric variables among the groups. Similar results 

among the anthropometric variables is found by Tomar GS et 

al(19) while comparing two different doses of fentanyl added 

to bupivacaine for intermittent epidural labour analgesia. 

They analysed demographic data using ANOVA test and found 

a p-value of >0.05 concluding there is no significant 

difference in the study groups. 

In this study, the mean sensory block onset time (T10 

dermatome) of epidural fentanyl group is found to be 

10.90±2.81 (mean±SD) minutes and that of intravenous 

fentanyl group is 16±3.03 (mean±SD) minutes. Data is 

analysed using independent samples t-test with a t-value of - 

5.525 and p-value of 0.000 (p-value <0.05), which is 

statistically significant. Similar results are obtained by Cherng 

CH et al(8) while comparing the sensory block onset time (T10 

dermatome) with (EF group) epidural administration of 17 

mL of 2% lidocaine plus 100 µg fentanyl and followed by 

intravenous (IV) injection of 2 mL of normal saline, (IF group) 

epidural administration of 17 mL of 2% lidocaine plus 2 mL 

of normal saline and followed by IV injection of 100 µg of 

fentanyl, and (C group) epidural administration of 17 mL of 

2% lidocaine plus 2 mL of normal saline and followed by IV 

injection of 2 mL of normal saline. They found the onset time 

of sensory block up to T10 dermatome was significantly more 

rapid in the EF group (8.3+/-3.7 minutes) than that of the IF 

group (13.1+/-4.2 minutes, P<.05) or C group (14.2+/-5.4 

minutes, P<.05). 

In this study, the mean motor block onset time for 

modified Bromage scale 1 and 2 of epidural fentanyl group is 

found to be 14.95±5.43 (mean±SD) minutes and that of 

intravenous fentanyl group is found to be 26.40±5.94 (mean± 

SD) minutes. Analysis of data with independent samples                   

t-test give the resultant t-value of - 6.360 and a p-value of 

0.000 (p-value <0.05), which is statistically significant. Chen-

Hwan Cherng et al(20) examined the onset times of sensory 

and motor block during epidural ropivacaine anaesthesia 

with and without the addition of fentanyl to the epidural 

solution. They found that the onset times of motor block up to 

Bromage scale 1 and 2 were significantly more rapid in the EF 

group (11.9±4.6 and 24.4±5.9 min) than in the IF group (16.9 

±4.7 and 30.8±5.6 min, P <0.05) or C group (18.3±4.9 and 

32.7±5.7 min, P <0.05). They concluded that onset time of 
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motor block to the modified Bromage scores 1 and 2 was 

significantly more rapid in the EF group compared with the IF 

and C groups. 

In this study, the upper sensory level is up to T4 

dermatome level in both the groups, which is analysed using 

ANOVA test with F value of 0.060 and p-value of 0.809 

showing statistical insignificance. Similar statistical 

insignificance in upper sensory level is found in the study of 

Chen-Hwan Cherng et al(20) They analysed data using the 

Kruskal-Wallis test and the Dunn’s multiple comparison 

procedure for post hoc comparison and found a p-value 

>0.05. 

In this study, incidence of complication like shivering, 

hypotension, pruritus, nausea, vomiting, respiratory 

depressions, urinary retention are recorded. There is no 

incidence of pruritus, nausea and vomiting, respiratory 

depression, which are more common with fentanyl. Incidence 

of hypotension and shivering are noted in both groups. 

Incidence of complications in both epidural fentanyl and 

intravenous fentanyl group analysed with one-way ANOVA 

test, which gave a p-value >0.05 (0.135) showing statistical 

insignificance. Similar results are found by Cherng CH et al(8) 

Tomar GS et al(19) Chen-Hwan Cherng et al(20) with p-value 

>0.05 showing statistical insignificance. 

 

Data 
Epidural 

Fentanyl (EF) 

Intravenous 
Fentanyl  

(IF) 

Significance 
(2 – tailed) 

Age 
(Yrs.) 

37.95±8.62 42.2±12.98 0.23 

Height 
(Cm) 

162.8±8.82 164.55±9.37 0.55 

Weight 
(Kg) 

65.55±11.90 61.05±11.63 0.23 

Sex 
(M:F) 

11:9 11:9 1.00 

Table 1: Demographic Profile 
 

Table-1: Demographic profile among the groups. There is 

no statistical significance among the groups as p-value >0.05. 

Values expressed in Mean±SD. 

 

Variables 
Epidural 
Fentanyl 

Intravenous 
Fentanyl 

Significance 
(2 – tailed) 

Onset of 
Motor Block 
In Minutes 

14.95±5.43 26.40±5.94 0.000 

Onset of 
Sensory 
Block In 
Minutes 

10.90±2.81 16±3.03 0.000 

Upper Level 
of Sensory 

Block 
1.70±0.571 1.75±0.716 0.809 

Table 2: Anaesthetic Characters 
 

Table-2: Comparisons of anaesthetic characters among 

the groups. There is a statistical significance among the 

groups as p-value <0.05. Values expressed in Mean±SD. 

 

 
 

Fig. 1: Comparison of Sensory and Motor Block Onset 
Times among different groups. EF-Epidural Fentanyl, IF-
Intravenous Fentanyl, SBOT-Sensory Block Onset Time, 

MBOT-Motor Block Onset Time 
 

CONCLUSION 

From this study, it was concluded that epidural 

administration of the mixture of 100 µg fentanyl and 0.75% 

ropivacaine solution accelerated the onset of sensory and 

motor blocks during epidural ropivacaine anaesthesia 

without significant fentanyl related side effects. Fentanyl is a 

useful adjunct to local anaesthetic ropivacaine for epidural 

anaesthesia. 
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