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  Aim of Work  

Aim of work 
To study the implication of volume change of 

Bupivacaine used to block femoral and/or sciatic nerve on the 

duration of motor and sensory blocks for early ambulation  of  

the  patient as well as associated complications. 

 



 

List of Contents 
 

 
 
 
 

 

 

Introduction and aim of the work                                         1                                             

Review of Literature:                         

 Chapter 1: Bupivacaine                                                        5             

 Chapter 2: Anatomy                                                           15 

 Chapter 3:  lower limb peripheral nerves' block                32                                                       

 Chapter 4: complication of peripheral nerves' block         59                                                               

Patients and Methods                                                            83                                                                 

Results                                                                                    92                                                                             

Discussion                                                                             118 

Conclusion                                                                            129 

Recommendations                                                                130 

Summary                                                                               131 

References                                                                             136 

Arabic Summary                                                                 

 



 

List of Tables 
 

 
 
 
 

 

 

 

List of Tables  
 

Table 
No. Title Page 

No. 

1 

Different choices of local anaesthetics used in 
femoral nerve block and corresponding onset 
of action, anaesthesia time as well as analgesia 
time. 

32 

2 Different choices of local anaesthetics used in 
sciatic nerve block 38 

3 Comparison between the 2 groups regarding 
the patients’ age, sex and co-morbidity. 92 

4 Comparison between the 2 groups regarding 
the patients’ weight and height 93 

5 Comparison between the 2 groups regarding 
the ASA classification 93 

6 Comparison between the 2 groups regarding 
type of surgery 94 

7 Comparison between the 2 groups regarding 
the onset of the anesthesia 95 

8 Comparison between the 2 groups regarding 
the duration of the sensory block. 97 

9 Comparisons between the two study groups 
regarding the duration of the motor block 99 

10 Comparison between two study groups as 
regard pain scale at different duration 100 



 

List of Tables 
 

 
 
 
 

 

 

11 Comparison between the two study groups 
regarding the complications. 102 

12 
Correlations between age and onset of 
anesthesia among group 1 cases. 103 

13 Relation between age and sensory block at 
different duration among group 1 cases 104 

14 Correlations between age and motor block 
scale at different duration among group 1. 105 

15  Correlations between age and pain scale at 
different duration among group 1 cases 107 

16 Relation between co-morbidity and onset of 
anesthesia among group 1 cases. 108 

17 
 Relation between co morbidity and sensory 
block at different duration among group 1 
cases 

109 

18 
 Relation between co-morbidity and motor 
block scale at different duration among group 
1 cases 

110 

19  Relation between co-morbidity and pain scale 
at different duration among group 1 cases. 111 

20 Correlations between age and onset of 
anaesthesia among group 2 cases 112 

21  Relation between age and Sensory block at 
different duration among group 2 cases. 112 

22 
Correlations between age and motor block 
scale at different duration among group 2 
cases. 

113 



 

List of Tables 
 

 
 
 
 

 

 

23 Correlations between age and pain scale at 
different duration among group 2 cases. 115 

24 
 Relation between co-morbidity and sensory 
block at different duration among group 2 
cases 

115 

25 
 Relation between co-morbidity and motor 
block at different duration among group 2 
cases 

116 

26 Relation between co-morbidity and pain score 
at different duration among group 2 cases. 117 

 
 



 

List of Figures 
 

 
 
 
 

 

 

List of Figures  
 

figure
No. Title Page 

No. 

1 Major peripheral nerves of the lower 
extremities (Anderson and Grant, 1983). 17 

2 

The nerves of the anterior thigh, cadaver 
dissection left side abbreviations:V:femoral 
vein A:femoral artery FN:Femoral nerve 
LF:lateral cutaneous nerve OB: obturator 
nerve  ing ligament : inguinal ligament. The 
arrows show the point at which the lateral 
cutaneous nerve becomes a superficial nerve, 
superficial to the fascia lata which has been 
partially resected (Franco, 2008). 

18 

3 

The femoral nerve (L2-L4) emerges at the 
lower border between the psoas and iliacus 
muscles, and passes beneath the inguinal 
ligament. The femoral nerve provides motor 
branches to thigh extensors, sensation to the 
anterior thigh, femur, knee joint and medial 
leg. The saphenous nerve is the extension of 
the femoral nerve below the knee and is 
purely sensory (Franco, 2008). 

19 

4 the obturator nerve (1) (Delaunay  and 
Jochum, 2004) 21 

5 Lateral cutaneous nerve of the thigh (Franco, 
2008). 23 

6 

the Sciatic nerve in the gluteal area cadaver 
dissection,right side.the Sciatic nerve (SN) is 
shown with two red markers between the 
ischium medially and the greater trochanter 
laterally. The gluteus maximus has been 
removed (Franco, 2008). 

25 



 

List of Figures 
 

 
 
 
 

 

 

7 

Tibial and common peroneal (fibular) nerve in 
the popliteal area (1) Tibial nerve, (2) 
common peroneal (fibular) nerve, (3) popliteal 
vein, (4) popliteal artery (Rosse and Gaddum-
Rosse, 1997). 

28 

8 
Landmarks and anatomy of the femoral nerve 
for catheter placement (Casati et al., 2004). 33 

9 Patient position (Vloka et al., 1999). 34 

10 

Anatomical Landmarks and needle 
placement.A:Line marking the femoral artery. 
B:Inguinal crease. C:Intended path for 
tunneling catheter (Capdevila et al., 1999). 

35 

11 

Landmarks for the anterior sciatic block. A: 
lower border of the anterior superior iliac 
spine; B: superolateral angle of the pubic 
tubercle; I:insertion site, 8 cm caudally to the 
line connecting A to B on a line drawn 
perpendicularly from the midpoint of AB 
(Casati et al., 2004). 

38 

12 

Needle placement for continuous anterior 
sciatic approach. The arrow in the inset circle 
indicates the direction of the catheter                                                         
(Casati et al., 2004). 

40 

13 
Patient position of Classic Posterior Approach 
of Labat (Lennon and Horlocker, 2006). 43 

14 

Sciatic nerve block: posterior approach. 
Needle insertion (indicated by cross) is 5 cm 
caudad along the perpendicular line that 
bisects a line connecting the posterior 
superior iliac spine and the greater trochanter. 
The superior gluteal artery is immediately 
medial to the sciatic nerve at this level 
(Lennon and Horlocker, 2006). 
 

45 



 

List of Figures 
 

 
 
 
 

 

 

15 

Sciatic nerve block: parasacral approach. This 
is the most proximal     approach to the sciatic 
nerve and also results in block of the posterior 
femoral cutaneous nerve. The cross is the site 
of needle insertion (Lennon and  Horlocker, 
2006). 

48 

16 

Sciatic nerve block, subgluteal approach. The 
sciatic nerve is relatively superficial at this 
level. Needle insertion (indicated by cross) is 
near the gluteal crease, between the hamstring 
muscles (Lennon and Horlocker, 2006) 

50 

17 
showing a patient in a prone position with the 
feet hanging over the gurney.                                                 
www. Nysora.com 

52 

18 

The patient is positioned supine with the 
operative leg extended at the knee and the 
long axis of the foot at 90° angle to the table 
(Lennon and Horlocker, 2006). 

55 

19 

Cross –sectional view of popliteal fossa. 
Needle position is shown for a lateral 
approach to the sciatic nerve in the supine 
patient at the level of the popliteal fossa 
(Lennon and Horlocker, 2006). 

57 

20 

Histology of the peripheral nerve. A 
peripheral nerve is a complex structure 
consisting of fascicles held together by the 
epineurium. Fascicles contain many nerve 
fibers and capillary blood vessels embedded in 
a loose connective tissue, the endoneurium. 
The perineurium is a multilayered epithelial 
sheath that surrounds individual fascicles 
(Kroll et al., 1990). 

60 

21 
Algorithm for the management of local 
anaesthetic systemic toxicity (Dillane and 
Finucane , 2010.( 

71 



 

List of Figures 
 

 
 
 
 

 

 

22 

 CT showing left retroperitoneal hematoma 
and psoas-iliac muscle distension associated 
with left kidney displacement  (Aveline and 
Bonnet., 2004). 

73 

23 

Mechanical nerve injury after an intraneural 
injection in a sciatic nerve of a rat. Shown are 
bulging of the perineurium, needle insertion 
track, and a syrinx created by intrafascicular 
injection (Hadzic, 2007). 

77 

24 VAS (Carr et al., 1992) 84 

25 
Comparison between the 2 groups regarding 
the onset of the anesthesia 96 

26 
Comparisons between the 2 groups regarding 
the duration of the sensory block. 98 

27 
Box and whisker plot comparing median 
(inter-quartile range) values of the motor 
block scale at different times in the 2 groups 

99 

28 
Comparisons between the 2 groups regarding 
the pain scale 101 

29 
The relationship between the age and the 
onset of the anesthesia among group 1 103 

30 
The relationship between the age and the 
motor block scale at 24 hr in group 1 106 

31 
The relation between the age and the pain 
scale at 6 hr in group 1 114 

 
 



List of Abbreviations 
 

 
 
 
 
 
 
 
 
 
 
 

 

List of Abbreviations 

SD standard deviation 
VAS                                                                    Visual analogue scale 
Vs                                                             versus 
yr year 
  
  
  
  
  
  
  
  

ASB                                                            anterior approach to the sciatic nerve block 
Bpm                                                                      beat per minute 
Cm   centimeter 
CNS                                                              central nervous system 
CVS                                                                        cardiovascular 
DHS                                                      Dynamic hip screw  
e.g for example 
Epi                                                                           epinephrine 
Fe2+ ferrous iron 
Fe3+ Ferric iron 
G gauge 
HR heart rate 
Hrs                                                                             hours 
HS Highly significant 
IQR interquartile range 
L                                                                                 lumbar 
LA Local anaesthetics 
Min                                                                           minute 
n % number percent 
NS Non significant 
PABA para-aminobenzoic acid 
Paco2                                                                    arterial carbon dioxide tension 
r correlation coefficient 
S                                                                                    sciatic 
S Significant 



List of Abbreviations 
 

 
 
 
 
 
 
 
 
 
 
 

 

 



 
 

1 
 

  Introduction  

Introduction 

The importance of peripheral regional anaesthesia is 

rapidly growing (Bleckner and Buckenmaier, 2007).  

A large spectrum of surgical and pain-related cases are 

managed with peripheral nerve blocks (Buckenmaier and 

Bleckner, 2008). 

The most important prerequisites for the use of peripheral 

regional anaesthesia in the daily clinical practice are success 

rates and safety. Both issues are closely related to the 

administered volumes of local anaesthetics (Latzkel et al., 

2010). 

During the past decades, large volumes of local 

anaesthetics have been used for peripheral regional anaesthetic 

techniques to compensate for morphometric methods of nerve 

identification. Pure landmark-based, surface nerve mapping or 

nerve stimulation techniques may serve as examples of indirect 

methods of identification of peripheral nerves. As a 

consequence, upper limb blocks have been described with 

volumes up to 70 ml (Janzen et al., 2001), lower limb blocks 

with volumes up to 40 ml of local anesthetics (Fanaelli et al., 

1999) and sciatic nerve blocks are also performed with large 
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volumes of local anaesthetics, and descriptions vary from 15 to 

35 ml (Greengrass et al., 1998 and Taboada et al., 2004). 

1T  However, a transiently insensate limb is a well-

recognized effect of perineural local anaesthetic infusion 

1T(White et al., 2003 and Rodriguez et al., 2006). 

1TIt is postulated that an insensate extremity is best 

minimized during continuous peripheral nerve blocks because 

insensate limbs may be prone to accidental injury 1T (Capdevila et 

al., 2006).1TThis concern of injury has resulted in 

recommendations to protect the surgical extremity in a sling 

and/or brace and use crutches or walkers (lower extremity 

surgery) for the duration of infusion1T (Boezaart, 2006).1TSome 

have suggested delaying hospital discharge until sensation 

returns0T1T ( 0T2TRodriguez et al., 2006) 2T. 

Compared with opioid  analgesic, peripheral nerve block 

provides superior analgesia and improved functional outcomes 

with a lower incidence of nausea, vomiting, pruritus and 

sedation. The patient with continuous peripheral nerve blocks 

also has higher patient satisfaction scores (Siddiqui et al., 

2007). 

In lower extremities surgery, peripheral nerve block 

provides a similar degree of analgesia to neuroaxial blockade 
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with less pruritus, hypotension, urinary retention, and 

lateralization of the blockade to the contralateral side (Zarik et 

al., 2006 and Raimer et al., 2007). 

Compared with single injection peripheral nerve block, 

continuous peripheral nerve block carries a higher risk of 

infection (Raad et al., 2007), a higher like hood of haematoma 

formation because of the large caliber of the needle (Wiegel et 

al., 2007), more technical problems related to the placement of 

the catheter (Burgher and Hebi, 2007) and its subsequent 

infusion period, but probably no difference in the rate of 

neurological injury (Wiegel et al., 2007). 

 


