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3-in-1 block, 116-17
applications, 120
absent blood flow, 22
acoustic enhancement artifact, 22
acoustic impedance, 10
human tissues, 11
acoustic shadowing, 23
action potentials, 1-2
adjuvant agents, 7-8
air bubbles, 21
anisotropy, 21
ankle block, 125
anatomy, 126
clinical practice, 131
contraindications, 128
deep peroneal nerve
local anesthetic injection, 130
needle insertion, 130
scanning, 129
dosing regimen, 131
equipment, 127
saphenous nerve, 130-1
side effects, 128
superficial peroneal nerve, 130-1
sural nerve, 130-1
technique, 127
tibial nerve
local anesthetic injection, 129
needle insertion, 128
scanning, 128
antebrachial cutaneous nerve, 69
anterior cruciate ligament (ACL)
repair, 124
anterior femoral cutaneous nerves, 84
anterior sciatic approach. See sciatic
nerve block
anterior tibial/dorsalis pedis artery, 126
(arteries), See also specific arteries
ultrasound appearance, 19
artifacts, 21-3
absent blood flow, 22
acoustic enhancement artifact, 22
acoustic shadowing, 23
bayonet artifact, 22
mirror artifact, 21
reverberation artifact, 21
attenuation, 13
attenuation coefficient, 13
axial resolution, 14

axillary artery, 60, 62, 70, 160
axillary nerve, 32, 58, 68
axillary peripheral nerve blocks, 72
anatomy, 68-71
applications, 69
clinical practice, 76-7
contraindications, 69
dosing regime, 77
equipment, 72
local anesthetic injection, 74-6
needle insertion, 73-4
repositioning, 76
scanning, 73
side effects, 70
axillary vein, 71

bayonet artifact, 22
biceps femoris muscle, 104, 109, 170
bone, ultrasound appearance, 19
brachial plexus, 31-5, 37, 49, 58, 69
See also infraclavicular brachial
plexus block; interscalene
brachial plexus block;
supraclavicular brachial
plexus block
anatomic relation to lung, 49
terminal nerve functions, 32
bupivacaine, 4
buprenorphine, 7

carotid artery, 39-40, 143
cervical plexus, 35-6, 78
See also superficial cervical
plexus block
deep, 36
superficial, 35, 37, 78
2-chloroprocaine, 4
clonidine, 7
color-flow Doppler, 17
common peroneal nerve, 87, 91, 102
complications
ankle block, 128
axillary peripheral nerve blocks, 70
femoral nerve block, 120
infraclavicular brachial plexus
block, 61
intercostobrachial nerve block, 81
interscalene brachial plexus
block, 41

sciatic nerve block, 94, 107
superficial cervical plexus
block, 79
supraclavicular brachial plexus
block, 52
suprascapular nerve block, 80
conduction gel, 24
continuous perineural catheters, 133
See also specific sites
benefits of, 133
catheter placement, 135-8
equipment, 135-6
clinical practice, 141
discharge considerations, 140-1
catheter removal and pump
disposal, 141
follow-up, 140
patient education, 140
indications and selection criteria,
133-4
infection risk, 134-5
infusion pump selection, 138-9
infusion and dosing regimen
selection, 139-40
placement, set-up, 136-8
continuous peripheral nerve blocks
(CPNB). See continuous
perineural catheters

deep peroneal nerve, 87, 91, 102,
125, 126
deep peroneal nerve block
local anesthetic injection, 130
needle insertion, 130
scanning, 129
dexamethasone, 8
Doppler ultrasound
color-flow Doppler, 17
pulse-wave Doppler, 17
dorsal scapular artery, 54
drug effect, 3

epinephrine, 7

far field, 14
fascia, ultrasound appearance, 19
fat, ultrasound appearance, 19
femoral artery, 112, 117-18,

120, 182
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femoral continuous perineural

catheter, 182
anatomy, 182
catheter insertion, 186-7
clinical practice, 189-90
confirmation of catheter position,
187-8
equipment, 182-3
infusion regimen, 189-90
hip procedures, 190
knee procedures, 189-90
local anesthetic injection, 185-6
needle insertion, 184-5
preparation, 183-4
scanning, 184
securing and dressing the catheter
site, 189
technique, 183

femoral nerve, 84-5, 116

innervation of anterior and
posterior divisions, 117

femoral nerve block, 116

3-in-1 block, 116-17
applications, 120

anatomy, 118

clinical practice, 123-4

contraindications, 120

dosing regimens, 123-4
hip procedures, 123-4
knee procedures, 123

equipment, 119

local anesthetic injection, 123

needle insertion, 122-3

scanning, 119-22

side effects, 120

femoral vein, 121
field of view, 15
focal zone, 14

gain, 16

gapped-supine positioning, 106-7

genitofemoral nerve, 83
gluteus maximus, 92

greater auricular nerve, 35, 78

greater trochanter, 91, 171

Horner syndrome, 41, 50
hydrolocation, 30

iliohypogastric nerve, 83
ilioinguinal nerve, 83

infraclavicular brachial plexus

block
anatomy, 58, 60
applications, 61
clinical practice, 67
contraindications, 61
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dosing regimen, 66
equipment, 61

local anesthetic injection, 66
needle insertion, 64
repositioning, 66
patient positioning, 63
scanning, 62-3
side effects, 61
technique, 62
infraclavicular continuous perineural
catheters, 160
anatomy, 160
catheter insertion, 164-6
clinical practice, 168-9
confirmation of catheter position,
166-7
equipment, 160-1
infusion regimen, 168
local anesthetic injection, 163-4
needle insertion, 162-3
preparation, 161-2
scanning, 162
securing and dressing the catheter
site, 167-8
technique, 161
injection. See local anesthetic: needle
insertion
intercostobrachial nerve, 69, 80

intercostobrachial nerve block, 56, 58,

66, 69, 76
anatomy, 80
clinical practice, 81
complications, 81
equipment, 80
technique, 81
interscalene brachial plexus
block, 37-9
anatomy, 39-40, 41
applications, 41, 48
clinical practice, 48
contraindications, 41
dosing regime, 47
equipment, 42
local anesthetic injection, 46-7
needle insertion, 44-6
patient positioning, 47
scanning, 42-3
alternative scanning, 43-4
side effects, 41
interscalene continuous perineural
catheters, 143
anatomy, 143
catheter insertion, 147-8
clinical practice, 151

confirmation of catheter position,

148-50
equipment, 143
local anesthetic injection, 146-7
needle insertion, 145-6
preparation, 144-5
scanning, 145

securing and dressing the catheter
site, 150
technique, 144
interscalene region, 39-40
ionization, 2-3

lateral antebrachial cutaneous nerve, 76
lateral circumflex femoral artery, 118
lateral cutaneous nerve of the
forearm, 76
lateral femoral cutaneous nerve, 85
lateral pectoral nerve, 32
lateral popliteal fossa approach.
See sciatic nerve block
lateral resolution, 14
lateral sural nerve, 87
leg elevation positioning technique, 107-8
lesser occipital nerve, 35, 78
lesser trochanter, 93, 98
levobupivacaine, 4-5
lidocaine, 4
lipid emulsion therapy, 6
dosing regime, 6
lipid solubility, 3
local anesthetic. See also specific drugs
additives for peripheral nerve
block, 7-8
dosage, 4
injection, 28-9
ankle block, 129, 130
axillary peripheral nerve blocks,
74-6
continuous perineural catheter
insertion, 146-7, 155, 163-4,
174-5, 185-6

femoral nerve block, 123
infraclavicular brachial plexus
block, 66
interscalene brachial plexus
block, 46-7
sciatic nerve block, 97, 99, 111
supraclavicular brachial plexus
block, 55
metabolism, 3-4
pharmacodynamics, 2-3
structure, 2
systemic absorption, 6
toxicity, 5-7
ultrasound appearance, 21

longitudinal scan, 24
lumbar plexus, 83-5

terminal nerve functions, 85

lung

anatomic relation to brachial
plexus, 49
pleura, ultrasound appearance, 21

medial antebrachial cutaneous nerve,
31, 58, 80
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medial brachial cutaneous nerve, 31,

58, 80
medial brachial nerve, 69

medial femoral cutaneous nerves, 84

medial pectoral nerve, 32
medial sural nerve, 87

median nerve, 32, 34, 58, 68, 70

mepivacaine, 4

middle supraclavicular nerve, 37, 80

mirror artifact, 21

muscle, ultrasound appearance, 19
musculocutaneous nerve, 31, 32, 35,

58, 69, 71

musculocutaneous nerve block, 76

myelin, 1

near field, 14
needle insertion, 27
ankle block, 128, 130

axillary peripheral nerve blocks, 73-4

repositioning, 76

continuous perineural catheter
insertion, 145-6, 154-5,

162-3, 184-5

femoral nerve block, 122-3

in plane (IP), 27

infraclavicular brachial plexus

block, 64
repositioning, 66

interscalene brachial plexus

block, 44-6
out of plane (OOP), 28
partial plane, 27
sciatic nerve block

anterior sciatic approach, 98-9
lateral popliteal fossa appoach,

110-11

subgluteal approach, 96-7
supraclavicular brachial plexus

block, 54-5
nerve electrophysiology, 1-2
nerve stimulation, 30

nerve to the subclavius muscle, 39, 80
nerves, ultrasound appearance, 20

neurotoxicity, 6-7
nodes of Ranvier, 1

obturator nerve, 84
opioids, 7

orientation marker, 24
orienting structures, 26-7

patient positioning, 24

infraclavicular brachial plexus

block, 63

interscalene brachial plexus block, 47

sciatic nerve block

lateral popliteal fossa approach,

106-8
subgluteal approach, 95

peroneal nerve. See common peroneal

nerve; deep peroneal nerve;
superficial peroneal nerve
pharmacodynamics, 2-3
drug effect, 3
ionization and pKA, 2-3
potency/lipophilicity, 3
protein binding, 3
phrenic nerve, 36, 37, 49
interscalene brachial plexus block
and, 37
phrenic nerve block, 37, 42, 49
physician positioning, 24
piezoelectric effect, 10
PKA, 2-3
pleura, ultrasound appearance, 21
pneumothorax, 49, 52, 80
popliteal artery, 104, 109, 112, 170
posterior tibial artery, 126
posterior tibial nerve, 125, 126
posterior tibial nerve block
local anesthetic injection, 129
needle insertion, 128
scanning, 128
potency, 3
probes (transducers), 15-16
footprint of, 15
movements during scanning, 25-6
preparation of, 24
profunda femoris artery, 118
protein binding, 3
pulmonary disease, 47
pulse-wave Doppler, 17

radial nerve, 32, 33, 58, 68, 70, 73
recurrent laryngeal nerve block, 42
reflection, 11-13
refraction, 13
resolution, 13-15

axial, 14

lateral, 14
reverberation artifact, 21
ropivacaine, 5

sacral plexus, 85-8
terminal nerve functions, 85
saltatory conduction, 1
saphenous nerve, 85, 103-4, 125
ankle block, 130-1
saphenous nerve blocks, 112
clinical practice, 115
dosing regimen, 115
field block at the foot, 114
perivenous approach, 114
transsartorial (distal thigh)
approach, 113-14
transsartorial (peri femoral)
approach, 112-13
saphenous vein, 114
scanning, 24-7
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ankle block, 128, 129
axillary peripheral nerve blocks, 73
continuous perineural catheter
insertion, 145, 154, 162,
173-4, 184
femoral nerve block, 119-22
infraclavicular brachial plexus
block, 62-3
interscalene brachial plexus
block, 42-3
alternative scanning, 43-4
longitudinal scan, 24
orientation marker, 24
orienting structures, 26-7
sciatic nerve block
anterior sciatic approach, 97-8
lateral popliteal fossa approach,
106-10
subgluteal approach, 95-6
supraclavicular brachial plexus
block, 52-4
systematic scanning, 26
transducer movements, 25-6
transverse scan, 24

scattering reflectors, 12
sciatic continuous perineural

catheters, 170
anatomy, 170, 171
catheter insertion, 175-8
clinical practice, 180-1
confirmation of catheter position,
178-9
equipment, 171
infusion regimen, 180
local anesthetic injection, 174-5
needle insertion, 128
preparation, 172
scanning, 173-4
distal thigh, 173
proximal, 173
securing the catheter site, 180
technique, 171

sciatic nerve, 21, 86-7, 89-91, 101-2
sciatic nerve block, 89

anterior sciatic approach, 89
anatomy, 92-4
local anesthetic injection, 99
needle insertion, 98-9
scanning, 97-8

applications, 94

clinical practice, 100

contraindications, 94

dosing regimen, 100

equipment, 94

lateral popliteal fossa approach, 101
anatomy, 104
applications, 107
contraindications, 107
equipment, 106
local anesthetic injection, 111
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tibial nerve block
local anesthetic injection, 129
needle insertion, 128
scanning, 128
time gain compensation (TGC), 17
tourniquet pain, 56
toxicity, 5-7
management, 6
neurotoxicity, 6-7
systemic toxicity, 5-6
transducers. See probes (transducers)

applications, 52

clinical practice, 56

contraindications, 52

dosing regimen, 56

equipment, 52

local anesthetic injection, 55

needle insertion, 54-5

pneumothorax risk, 52

scanning, 52-4

side effects, 52
supraclavicular continuous perineural

sciatic nerve block (cont.)

needle insertion, 110-11
patient positioning, 106-8
scanning, 106-10
side effects, 107
technique, 106

side effects, 94

subgluteal approach, 89
anatomy, 91-2
local anaesthetic injection, 97
needle insertion, 96-7

patient positioning, 95
scanning, 95-6

catheters, 152
anatomy, 152

transverse cervical artery, 54
transverse cervical nerves,

technique, 94
side effects
ankle block, 128
axillary peripheral nerve blocks, 70
femoral nerve block, 120
infraclavicular brachial plexus
block, 61
interscalene brachial plexus
block, 41
sciatic nerve block, 94, 107
supraclavicular brachial plexus
block, 52
sodium bicarbonate, 7
spectral reflectors, 12
subclavian artery, 40, 49, 50, 53, 152
subgluteal approach. See sciatic
nerve block
subscapular nerve, 32
superficial cervical plexus block, 37, 48
anatomy, 78
clinical practice, 79
complications, 79
equipment, 78
technique, 78
superficial femoral artery, 118
superficial peroneal nerve, 87, 91,
102, 125
ankle block, 130-1
supraclavicular brachial plexus
block, 49
anatomy, 49, 50
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catheter insertion, 155-7

clinical practice, 159

confirmation of catheter position,

157-8

equipment, 152

infusion regimens, 159

local anesthetic injection, 155

needle insertion, 154-5

preparation, 1534

scanning, 154

securing and dressing the catheter

site, 158-9

technique, 152-3
supraclavicular nerves, 36, 78
supraclavicular region, 40
suprascapular nerve, 31, 37, 79
suprascapular nerve block

anatomy, 79

clinical practice, 80

complications, 80

equipment, 79

technique, 80
sural nerve, 87-8, 91, 102, 125

ankle block, 130-1
systematic scanning, 26
systemic toxicity, 5-6

management, 6

tendons, ultrasound appearance, 19
thoracodorsal nerve, 32
tibial nerve, 87, 89-90, 102, 125

35,78

transverse scan, 24
Tuohy needle. See continuous

perineural catheters

ulnar nerve, 32, 35, 58, 68, 70
ultrasound

anechoic areas, 10, 19
artifacts, 21-3
color-flow Doppler, 17
equipment, 15-16
probes, 15-16
hyperechoic areas, 10, 18
hypoechoic areas, 10, 19
image generation, 10
machine controls, 16-17
depth, 16
frequency, 16
gain, 16
equipment, 10
pulse-wave Doppler, 17
resolution, 13-15
tissue appearance, 18-21
tissue interactions, 11-13
attenuation, 13
reflection, 11-13
refraction, 13

ultrasound guidance, 10

veins. See also specific veins

ultrasound appearance, 19
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