
  

 

COMPARATIVE STUDY BETWEEN 
EPIDURAL BUPIVACAINE AND 

BUPIVACAINE-VERAPAMIL IN THE 
CONTROL OF POSTOPERATIVE 

PAIN  
 
 

Thesis 
 

Submitted for Partial Fulfillment of 
MD Degree in Anesthesiology  

 

By 
 

HODA SHOKRI ABD EL-SAMIE 
 

M.B., B.Ch., M. Sc Anaesthesia  
 
 
 

 

Supervised By 
 

 

Prof. Dr. Mohamed Aly Ahmed 
Zaghloul 

Professor of Anesthesia and I.C.U.  
Faculty of Medicine, Ain Shams University 

 

 

Dr. Hanan Farag 
Assistant Professor of Anesthesia and I.C.U.  
Faculty of Medicine, Ain Shams University 

 

 
Dr. Ahmed Mohamed Shafeek 

Assistant Professor of Anesthesia and I.C.U. 



  

 

Faculty of Medicine, Ain Shams University 
 

 
Faculty of Medicine  

Ain Shams University 
2009 



  

 

LIST OF CONTENTS  
 

Title         Page No. 

 

Introduction.................................................................................1 

Aim of the work..........................................................................2 

Review of Literature  

- Physiology of pain.................................................................3 

- The efficacy of preemptive analgesia for acute 
postoeprative pain management ..........................................32 

- Local Anesthetics ................................................................38 

- Calcium Channel Blockers ..................................................59 

Patients And Methods...............................................................88 

Results.......................................................................................96 

Discussion...............................................................................127 

Conclusion ..............................................................................136 

Summary.................................................................................137 

References...............................................................................139 

Arabic summary .....................................................................––– 

 



  

 

LIST OF TABLES  
 

Tab. No.     Title    Page No. 

Table (1-1):  Pain assessment scales ....................................................4 

Table (1-2):  Recommended clinical approach to pain 
management ....................................................................5 

Table (3-1):  Pharmacokinetic properties of several amide 
local anesthetics ..............................................................40 

Table (4-1):  Properties of calcium channel blocking agents ...................... 61 

Table (4-2):  Examples of the three chemical types of 
selective calcium channel blocker indicated 
for the treatment of hypertension and 
currently available in the United States ..........................66 

Table (4-3): Selective calcium channel blockers: 
pharmacokinetics .................................................................70 

Table (4-4):  Hemodynamic effects of selective calcium 
channel blockers indicated for the treatment 
of hypertension and available in the United 
States ...............................................................................73 

Table (4-5):  Common adverse effects, by incidence, of 
the selective calcium channel blockers in the 
treatment of hypertension ...............................................77 

Table (6-1):  Demographic data ...........................................................95 

Table (6-2):  Comparison between the three groups of 
patients as regard heart rate changes. The 
heart rate changes was expressed as 
mean±SD ........................................................................96 

Table (6-3):  Comparison between the three groups of 
patients as regard systolic blood pressure. 
The systolic blood pressure was expressed 
as mean±SD ....................................................................98 

Table (6-4):  Comparison between the three groups of 
patients as regard diastolic blood pressure. 
The diastolic blood pressure was expressed 
as mean±SD ....................................................................100 



  

 

LIST OF TABLES (Cont…) 
 

Tab. No.     Title    Page No. 

 
Table (6-5):  Comparison within the same group of 

patients as regard heart rate changes 
(beats/min.). The heart rate changes was 
expressed as mean±SD ...................................................102 

Table (6-6):  Comparison within the same group of 
patients as regard systolic blood pressure 
changes (mmHg). The systolic blood 
pressure changes was expressed as 
mean±SD ........................................................................104 

Table (6-7):  Comparison within the same group of 
patients as regard diastolic blood pressure 
changes (mmHg). The diastolic blood 
pressure changes was expressed as 
mean±SD ........................................................................106 

Table (6-8):  Comparison between the three groups of 
patients as regard serum glucose level. The 
serum glucose level was expressed as 
mean±SD ........................................................................108 

Table (6-9):  Comparison between the three groups of 
patients as regard serum cortisol level. The 
serum cortisol level was expressed as 
mean±SD ........................................................................110 

Table (6-10):  Comparison within the same group of 
patients as regard serum glucose level. The 
serum glucose level was expressed as 
mean±SD ........................................................................112 

Table (6-11):  Comparison within the same group of 
patients as regard serum cortisol level. The 
serum cortisol level was expressed as 
mean±SD ........................................................................114 

Table (6-12): Comparison within the three groups of 
patients as regard visual analogue score. The 
pain score was expressed as mean±SD ...........................116 



  

 

LIST OF TABLES (Cont…) 
 

Tab. No.     Title    Page No. 

Table (6-13): Comparison within the three groups of 
patients as regards Ramsay sedation score. 
The sedation score was expressed as mean 
rank .................................................................................118 

Table (6-14):  Comparison within the same group of 
patients as regard visual analogue score. The 
pain score was expressed as mean±SD ...........................120 

Table (6-15):  Comparison within the same group of 
patients as regards Ramsay sedation score. 
The sedation score was expressed as median 
and range .........................................................................122 

Table (6-16): Comparison between the three groups as 
regards the time of the first analgesic dose 
expressed as mean±SD ...................................................124 

 
 

 



  

 

LIST OF FIGURES 
 

Fig. No.     Title    Page No. 

 
Fig. (1-1):  The human brain seen from the side ................................7 

Fig. (1-2):  The temporal lobe has been retracted to 
reveal the insula in all its splendour the 
anterior portion is probably concerned with 
pain perception .................................................................7 

Fig. (1-3):  Next we look at the medial aspect of a 
hemisphere .......................................................................8 

Fig. (1-4):  A Diagram of the Thalamic nuclei ..................................9 

Fig. (1-5):  Rostral midbrain, with the anterior 
pretectal nucleus, interstitial nucleus of 
Cajal, and nucleus of Darkschewitsch in 
red ....................................................................................12 

Fig. (1-6):  A more caudal section through the 
midbrain ...........................................................................12 

Fig. (1-7):  A cross-section through the pons .....................................13 

Fig. (1-8):  The rostral medulla, with the nucleus 
gigantocellularis and lateral reticular 
nucleus clearly shown ......................................................14 

Fig. (1-9):  A transverse section through the thoracic 
spinal cord, showing the grey matter and 
various laminae ................................................................16 

Fig. (3-3):  Mechanism of nerve impulse preparation.........................45 

Fig. (4-1):  Chemical formulas of some Ca2+ 
antagonists .......................................................................60 

Fig. (4-2):  Schematic representation of cellular calcium 
regulation ...............................................................................62 

Fig. (4-3):  The principal receptors or drug binding 
sites at the calcium channel .............................................64 

 



  

 

 

LIST OF FIGURES (Cont…) 
 

Fig. No.     Title    Page No. 

 
Fig. (4-4):  The distinct identifies of the three types of 

selective calcium channel blocker are 
suggested by the chemical structures of 
verapamil, a phenylalkylamine; diltiazem, 
a benzothiazepine; and nifedipine, a 1,4-
dihydropyridine. Structural similarity 
among the dihydropyridine calcium 
channel blockers ..............................................................67 

Fig. (4-5):  Schematic rendering of the allosteric 
relationships among the three primary drug 
binding sites at the L-type calcium channel.......................... 70 

Fig. (6-1):  Comparison between the three groups as 
regard heart rate changes ......................................................96 

Fig. (6-2):  Comparison between the 3 groups as regard 
systolic blood pressure changes ............................................98 

Fig. (6-3): Comparison between the three groups as 
regard diastolic blood pressure .............................................100 

Fig. (6-4):  Comparison within the same group as regard 
heart rate changes ..................................................................102 

Fig. (6-5):  Systolic blood pressure changes within the 
same group .......................................................................104 

Fig. (6-6):  Diastolic blood pressure changes within the 
same group .......................................................................106 

Fig. (6-7):  Comparison between the three groups  as 
regard serum glucose level ...................................................108 

Fig. (6-8):  Comparison between the three groups as 
regard serum cortisol level ....................................................110 

Fig. (6-9):  Comparison within the same group as regard 
serum glucose level ...............................................................112 



  

 

Fig. (6-10):  Comparison within the same group as regard 
serum cortisol level ...............................................................114 

LIST OF FIGURES (Cont…) 
 

Fig. No.     Title    Page No. 

 
Fig. (6-11): Comparison between the three groups  as 

regard visual analogue score for assessment 
of pain ....................................................................................116 

Fig. (6-12):  Comparision between the three groups as 
regard Ramsay sedation score. Statistically 
highly significant difference in the first 2 
hours .................................................................................118 

Fig. (6-13):  Comparison within the same group as regard 
visual analogue score for assessment of pain........................ 120 

Fig. (6-14):  Comparison between the three groups as 
regard the time of the first analgesic dose ............................124 



  

 

Acknowledgement 
First of all, I want to praise ALLAH for supporting me  

and guiding me throughout my life. 
 

 There are not enough words to express my great thanks to 

Prof. Dr. Mohamed Aly Ahmed Zaghlol, Professor of Anesthesia 

and Intensive Care, Faculty of Medicine, Ain Shams University, for 

suggestion of the point of this thesis and for his valuable scientific 

guidance and constructive criticism.  

 I wish to express my deepest thanks to Dr. Hanan Farag, 

Assistant Professor of Anesthesia and Intensive Care, Faculty of 

Medicine, Ain Shams University, for her guidance, outstanding 

effort and sincere help that encourage me to perform this work. 

 My appreciation and thanks to Dr. Ahmed Mohamed 

Shafeek, Assistant Professor of Anesthesia and Intensive Care, 

Faculty of Medicine, Ain Shams University, for his guidance and 

whose help has been valuable to this work and his extreme support. 

My special thanks to my colleague (Eman) for her help. I 

would like to dedicate this work to my lovely son 

 Last but not least I would like to express my deep thanks and 

gratitude to all my patients hoping them a good health. 

Hoda Shokry 
 



  

 

 

 

 

 

 

 

 

 

Dedication  
To my Father, Mother, for supporting and  

understanding and pushing me forward  
from the A, B, C to the M.D. 

To my Sisters Engi and Dina for their  
sincere help and support.  

To my Husband Ihab  
for his support during this work 

To my Son (Omar), the light in my life 

 

 

 



  

 

LIST OF ABBREVIATIONS  
ant. : Anterior nuclei 
AV  : Atrioventricular  
cAMP  : Cyclic adenosine monophsophate  
CCBS : Calcium channel blockers  
cGMP  : Cyclic guanosine monophosphate  
cm : Centromedian  
CPP : 3-(2carboxypiperazin-4-yl) proyl-1 phosphoric acid 
DH  : Dorsal horn  
DHPs : Dihydropyridines  
dm : Dorsomedial nucleus  
GABA : Gamma-aminobutyric acid  
GI  : Gastrointestinal  
iml : Internal medullary lamina  
JCAHO : The joint commission on accreditation of health care 

organizations  
LC  : Locus coeruleus  
ld  : Lateral dorsal  
lp  : Lateral posterior 
NK  : Bradykinin neurokinin  
NMDA  : N-methyl-D-aspartate  
NO  : Nitric oxide  
PB : Parabrachial nucleus 
PKA  : Protein kinase A  
TENS : Transcutaneous electrical nerve stimulation  
TTX  : Tetrodotoxin  
va  : Ventral anterior nucleus  
VAS  : Visual analogue scale  
vl : Ventral lateral  
vpm  : Ventral posteromedial nucleus  

 



Introduction  

 1

INTRODUCTION 
rovision of sedation, analgesia and amnesia during the intra 
and postoperative period is one of the most challenging 

problems facing the anesthesiologist. The physiologic 
consequences of undertreated postoperative pain may adversely 
influence perioperative outcome. The stress of pain may cause 
hypertension, tachycardia and may contribute to development of 
myocardial ischemia. Treatment of postoperative pain is 
accomplished by epidural analgesia by means of epidural 
narcotics, local anesthetics or their combinations. Narcotics can be 
administered by bolus or infusion, their adverse effects are the 
same as those of I.V narcotics (Grager et al., 2003).  

As the side effects of opioids cannot be ignored especially 
respiratory depression and urinary retention, the thinking of 
alternative drugs as verapamil begins (Berti et al., 2000). 

As calcium plays an important role in pain physiology at 
spinal cord level so recent studies show that calcium channel 
blockers including verapamil potentiate antinociceptive effects of 
local anaesthetics at spinal cord level by preventing intraoperative 
nociceptive impulses from reaching the spinal cord.  

So epidural verapamil and bupivacaine are combined in an 
effort to provide better analgesia with lower risk of adverse effects 
of use of higher doses of postoperative narcotics or local 
anesthetics (Choe et al., 1998). 

P 



Aim of the Work  

 2

AIM OF THE WORK 
 

he aim of this study was to evaluate and compare the 
analgesic effects of epidurally administered verapamil 

alone or added to bupivacaine or bupivacaine alone given 
before skin incision in combination to general anesthesia in 
different surgical or orthopedic surgeries.  
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PHYSIOLOGY OF PAIN 

nder standing the anatomy and physiology of pain 
transmission systems is important for pain management 

specialist. 

This chapter focuses on ability of the nervous system to 
transmit and modulate nociceptive stimuli.  

Pain  

Definition and prevalence  

The Joint Commission on Accreditation of Healthcare 
Organizations (JCAHO) has recently found new pain 
management standards for all patient care organizations 
accredited by JCAHO. 

The experience of pain includes the patient's emotional 
reaction to it and is influenced by many factors, including the 
patient's prior experiences with pain, the meaning of the pain, 
emotional stress, and the influence of family and culture. Pain 
is a subjective phenomenon, and clinicians cannot reliably 
detect its existence or quantify its severity without asking the 
patient directly. A useful means of assessing pain and patient to 
rate the degree of pain along a numerical or visual pain scale 
(Table 1-1) (Russo and Brose, 1998). 
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