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Summary 

The analgesic effects of both opiates and local anaesthetics when infused 
epidurally, have been studied in the past. In the present investigation the 
onset and duration of actions, as well as, any side effects of both Fentanyl 
and Bupivacaine on the cardiovascular, respiratory, and central nervous 
system have been studied following their epidural administration for pain 
relief in the immediate postoperative period in patients who had undergone 
an elective abdominal or orthopedic operation. The infusion dose of both 
drugs was based on our previous studies and experience as well. 
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Patients and Methods 
 

Thirty operated patients, aging from 24-78 years, in 
physical status ASA I, II, III were divided randomly into 
two groups (A = 15 patients, B = 15 patients). 

Fentanyl was administered epidurally to the patients 
of group A (mean age 65 ± 0,9) (Table 1). 

Bupivacaine was administered epidurally to the 
patients of group B (mean age 48,5 ± 0,3) (Table 2). 

Three patients of group B (# 13, 14, 15) received 
Bupivacaine and Fentanyl. All studied patients were 
aware of the purpose of this investigation as had been 
given to them a detailed explanation regarding the 
procedure during the preoperative visit. Twenty six 
patients had an upper abdominal operation and four 
patients had an operation on the lower extremities. 
Electrodes were attached to allow monitoring of the 
electrocardiogram (ECG). A cuff was attached to the arm 
for  the  measurement  of  the  arterial  pressure  and  heart rate 

Patients Sex Age Weight Type of Surgery 
Duration of 
Anaesthesia 

1  M 71 62 Cholecystectomy 180 min 

2  F 72 60 Cholecystectomy 160 min 

3  M 66 60 Abdomino-perineal resection 345 min 

4  M 72 68 Abdomino-perineal resection 350 min

5 M 68 63 Cholecystectomy 100 min 

6 F 60 75 Cholecystectomy   90 min 

7 M 76 84 Anterior lower resection of rectum 180 min 

8 F 54 62 Cholecystectomy 120 min 

9 F 24 58 Splenectomy 240 min 

10 F 40 70 Cholecystectomy   90 min

11 F 78 75 Anterior lower resection of rectum 150 min 

12 F 68 80 Total hip replacement 245 min 

13 M 65 80 Vagotomy + pyloroplasty  190 min 

14 F 69 50 Anterior lower resection of rectum 180 min 

15 F 70 40 Anterior lower resection of rectum 180 min 

Table 1

with a Dinamap apparatus. 

Midazolam 2mg IV was administered to all patients 
thirty minutes before induction to anaesthesia. The patient 
was placed in lateral position and under aseptic conditions 
an epidural catheter (19 Gauge) was advanced in the L2-
Ll or L3-L4 interspace through a Tuohy needle. 

Then the patient was placed in a supine position. 
After that general anaesthesia was induced immediately. 
Pentothal 5 mg/Kg or Etomidate 0,3 mg/Kg depending 
upon the patient's general condition was used IV to 
produce sleep. Atracurium 0,5 mg/Kg was injected for 
endotracheal intubation and then 0,95 mg/min in a 
continuous IV infusion during the anaesthesia. Fentanyl 
0,005 mg/Kg and N2O/O2 (4/2 lt/min) were used to 
produce analgesia and maintenance of anaesthesia. 

Then the operation and the recovery of the patient 
were completed. 

When the patient was  in pain  we administered Fentanyl 

Patients Sex  Age  Weight Type of Surgery  
Duration of 
Anaesthesia  

1  Μ 27 65 Splenectomy 150 min  

2  Μ 43 72 Cholecystectomy  120 min 

3  F 34 55 Laparotomy  50 min 

4 Μ 29 80 Cholecystectomy 60 min 

5 Μ 70 70 Cholecystectomy 70 min 

6 Μ 76 60 Anterior lower resection of rectum 140 min 

7 Μ 24 70 Removal of implants 120 min 

8 Μ 50 95 Saphenectomy  l35 min 

 9 Μ  70 55 Anterior lower resection of rectum 1l0 min 

10 F  45 75 Cholecystectomy 130 min 

11 Μ 57 70 Gastrectomy 180 min 

12 M 58 75 Pancreatectomy 250 min 

13 M 39 85 D.L.S 130 min 

14 M 76 69 Cholecystectomy 120 min 

15 F 36 70 Cholecystectomy 130 min 

Table 2 
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0,002 mg/Kg diluted in normal saline (total 10 ml) 
through the epidural catheter to the patients of group A. 

Bupivacaine (0,5%) 0,5 mg/Kg diluted in normal 
saline (total 10 ml) was administered to the patients of 
group B. Following each epidural infusion the catheter 
was flushed with 2 ml of normal saline. The catheter 
remained inserted for 24-48 hours. 

We graded the intensity of pain on a vertical scale, 
the bottom of the scale scored 0, representing no pain (the 
patient could sit up in the bed) and the top scored 5 
representing severe pain (the patient frequently asked for 
analgesia) whereas moderate pain was scored 3 (Fig. 1). 

Following each infusion the patient was estimated 
regarding his blood pressure, pulses, respiratory rate, 
onset of analgesia, depth of analgesia, and sedation. All 
estimations were made before the infusion of the agent 
and then after 3, 5, 10, 15, 30 minutes 1, 2, and 6 hours 
following the administration of the drug. All patients were 
checked regularly to disclose signs of meningitic 
irritation, haematoma formation at the site of needle 
puncture and record complains such as headache and 
backache. 

Results 

Groups A and B were comparable in age, weight, 
duration of anaesthesia and moment that pain was present 
and an epidural infusion of a drug was necessary (Table 3). 

 

Effects on postoperative pain and central nervous 
system 

Epidural administration of Fentanyl produced 
satisfactory analgesia 5 minutes following its infusion 
which lasted more than 5 hours. The patient was feeling 
comfortably, could cough and move his lower extremities. 
In one patient occurred central nervous system 
depression. 

Epidurally infused Bupivacaine produced analgesia 
within 15 minutes which lasted more than 4 hours. Three 
patients finally infused with Fentanyl because 
Bupivacaine had failed to produce analgesia repeatedly 
(Fig. 2). 

Hemodynamic effects 

There were differences in Groups A and B regarding 
the decrease of the mean arterial pressure and heart rate 
following the infusion of Fentanyl and Bupivacaine 
respectively. 

The mean arterial pressure decreased by 8%, 15 
minutes following Fentanyl administration whereas there 
was 12% reduction when Bupivacaine was infused within 
30 minutes. 

Fig. 1.  Pain scale 
The maximal decrease in heart rate (5%) occurred 

within 10 minutes following Fentanyl administration 
whereas 3% reduction noted when Bupivacaine was 
infused within 20 minutes (Fig. 3). 

 

Fig. 2.  Mean pain scores after 0,005mg/Kg epidural Fentanyl (‒) or 
0,5mg/Kg epidural Bupivacaine (---) 

 
Table 3.  F.G  = Fentanyl group,  B.G = Bupivacaine group 

Fig. 3. Changes in respiratory rate after 0,005mg/Kg epidural 

Fentanyl (‒) or 0,5mg/Kg epidural Bupivacaine (---)

Ventilatory effects 

Following infusion of Fentanyl respiratory rate decreased 
by 33% compared to pre-injection value. This reduction 
became apparent 5-10 minutes after the infusion of the agent 
and lasted for 4 hours. Only one patient experienced a severe 
reduction in respiration rate (4-5 breaths / min) within 15 
minutes following the infusion of this agent but there was 
spontaneous recovery of it (Fig. 4). 

Following infusion of Bupivacaine a 22% decrease 
of respiration rate became evident within 20 minutes and 
lasted for about 3 hours. 
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None of the patients in this group (group B) experienced 
severe respiratory depression. 

 

Discussion 

Epidurally injected opioids for postoperative pain 
relief have become very popular in recent years. They 
produce effective and long-lasting analgesia. 

This study has proved that Fentanyl 0,002 mg/Kg 
when administered epidurally produces rapid and effective 
analgesia in the early postoperative period. 

 

Fig. 5.  Epidural anaesthesia with Bupivacaine injected into the epidural 
space via catheter at L1. 

S1 roots (an orthopedic patient operated on his right tibia) 
(Fig. 5) and to either the inadequate level of analgesia or 
the tachyphylaxis of the drug. 
 

Fig. 4.  Changes in respiratory rate after 0,005mg/Kg epidural   

Fentanyl (‒) or 0,5mg/Kg epidural Bupivacaine (---) 

Although severe respiratory depression occurred rarely 
after its administration, we believe that epidural infusion 
of Fentanyl should be restricted to patients in an intensive 
care unit or in a high care recovery room. 

 

The rapid decrease of the respiratory rate following 
epidural administration of Fentanyl suggests that this could be 
related to an extensive systemic uptake immediately after 
its infusion. Alternatively the high liposolubility of Fentanyl 
may allow its rapid penetration from the cerebrospinal 
fluid into the spinal cord. Only two patients of this group 
(group A) experienced nausea (Table 4). 

Table 4.  F.G  = Fentanyl group,  B.G = Bupivacaine group 

Epidural administration of either drug was 
accompanied by remarkable cardiovascular stability. In 
few cases where a decrease in blood pressure or an 
increase in heart rate was noted, it was due both to 
inadequate hydration and electrolyte imbalance and after 
administration of the proper amount of fluids and 
electrolytes the cardiovascular system returned to normal. 

In group B (Bupivacaine infusion), 3 patients (# 13, 
14, 15) did not benefit from repeated epidural infusions of 
Bupivacaine and finally we had to infuse them Fentanyl 
epidurally to produce analgesia. We attributed this to the 
ineffectiveness of Bupivacaine to produce block on L5 and 
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