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Page numbers in italics refer to illustrations or tables

abdominal wall muscles 9,9, 10
myofascial release 348, 351
abductor muscles 5
accessory nerve 52
acetylcholine (ACh) 49, 61, 62
acetylcholine receptor (AChR) 49, 62
acetylcholinesterase 62
Achilles tendon 37
lymphatic taping 357-358, 358
acidosis 95, 95
muscle fatigue and 83
acoustic enhancement 171
acoustic shadow 171, 172
actin 60
actin filaments 29-31, 29, 30
function 64
structure 60
action potential 62
frequency 67
superposition 65-66, 66
Actovegin 269, 272
adductor muscles 5, 16,17, 18, 55, 183
adductor brevis 16, 18, 177, 183
tendinous avulsion 214
adductor longus 16, 18, 173,177,
183,220
minor partial muscle tear 206, 209
moderate partial muscle tear
209, 393, 393-394
tendinous avulsion 212,213,214
adductor magnus 8, 16, 18, 56, 173,
177,180, 183
adductor minimus 183
preventive stretching 370
ultrasonographic appearance
179, 182
adenosine triphosphate (ATP)
hydrolysis 95
resynthesis 83, 86
aerobic metabolism 79-80
afterloaded contraction 68, 69, 70
age
influence on muscle regeneration
120-122, 121
antioxidative capacity 122
extracellular matrix 122
growth factors 122
phagocytosis 121
signaling pathways 121-122
muscle injury relationships 144
soccer injury risk 131, 131
ultrasonographic appearance
and 175

alanine 94-95
alcoholic myopathy 237
alertness 249
alkalosis 83
alpha-gamma coactivation 74
amino acids 92-95, 93
demand in athletes 93-95
alanine 94-95
carnosine 94-95
creatine 94
glutamine 94
taurine 94
essential amino acids 92
metabolism 94, 96
supplementation 96
AMP-activated protein kinase 87
amyotrophic lateral sclerosis 232
anaerobic alactacid energy
production 78
anatomic nomenclature 3-5, 4
anatomic profile 25, 26
anconeus 11,13
angulation of fascicles
ankle
injuries 19
segmental innervation and
movements 54
ansa cervicalis profunda 50
anticipation 252
antilipemic-associated myopathy 238
antioxidants 84, 96-98, 97
function 96
importance in athletic activity 96-98
intake 96
mechanisms of action 97
muscle healing and 120
therapy 271
anxiety 252
aponeurosis 23, 37
apophyseal avulsion 162-163, 163
appendicitis 288
aquatraining 362-363
arm
agonist versus antagonist muscles 23
muscle compartments 11-14, 11, 13
tension tests for compression
syndromes 349, 349
arnica 269-270
articularis genus
atrophy 175,175
attention 248-249
attenuation 172
autogenous inhibition 75
autonomic functions 251
auxotonic contraction 68, 69

24-25

17,183

basal lamina, synaptic 43
behavior 247
environment interactions
247-248, 247
behavioral neurology 246
Bessman cycle 79, 79
biceps brachii 5, 11, 13, 55
fascia 36
insufficiency 42
laceration repair 316

biceps femoris 8,17, 19, 55, 56,179, 183
injuries
intramuscular tendinous rup-
ture 211
partial muscle tears 152, 187, 189,
206, 210, 219

soccer players 133, 152
subtotal tear, case study 400-404,
401-404
tendinous avulsion 309
long head 177,180, 182
preventive stretching 370
short head 177,182
tender points 355-356
ultrasonographic appearance 175
biopsy indications 229, 230
blood flow
after exercise 86
warm-up and 81, 378
blood parameters 275-278,278
body axes 3
body language 328-329
brachial artery 11
brachial plexus 50, 51, 52
brachialis 3,5, 11,13
fascia 36
brachioradialis 2,5, 13, 55
bracing 283
brain 48-50, 49
functions 247-254
affects and emotions
alertness 249
anticipation 252
attention 248-249
autonomic functions 251
consciousness 253-254
drive 253
goal selection 252
hierarchy 248
language and communication 251
memory 249-250
monitoring 253
motor learning 254

251-252
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brain, functions
perception 250
planning 252
thinking 250
motor cortex 48-49
somatotopic organization 49
muscle injuries and 258-259
muscle interaction 246
sensory cortex 50
bridging exercise 372,372
bromelains 270
bursa 40
buttock muscles 14-15, 14, 15
see also specific muscles

calcineurin/nuclear factor of activated
T cells (NFAT) 87
calciol 101
calcitriol 101
calcium 98
concentration 61, 62, 63, 65
disturbed homeostasis during muscle
injury 110
supplementation 102
calcium adenosine triphosphatases 65
calf muscle compartments see lower
leg muscle compartments
capillaries 32-33,34
carbohydrates
metabolism 80
muscle healing and 120
cardiomyocytes 28
cardiovascular training 359-360
care team 320
carnitine palmitoyltransferase
(CPT) 234
carnosine 94-95
cauda equina 53
cauda syndrome 54
cervical fascia release 343-344, 344
cervical plexus 50-52, 51
cholecalciferol 101
cholecystitis 288
closed kinetic chain 361
closed muscle chain 2
clubfoot 18
coenzyme Q10 97
cognition 264
cold wet compress 335, 336
collagen fibers 34,343
formation 116-117
Golgi tendon organ 45
tendons 36
collodion patches 235, 236
colon/nerve degeneration corona
292,293
communication 250, 251
compartment syndrome 18, 154
acute 7
case study 397, 398
chronic 7

functional 162,397, 398
physical therapy 285
MRI appearance 216
traumatic 165
ultrasonographic appearance
198, 199
see also muscle compartments
complex regional pain syndrome
(CRPS) 48
compression therapy 125
concentric contraction 70
concentric training 369
connective tissue 34
consciousness 253-254
contraction see muscle contraction
contracture 228
contusion injuries 108, 153-154
case study 398-400, 399-400
MRI appearance 193,211
physical therapy 284-285
quadriceps 312
surgical treatment 312
ultrasonographic appearance
190, 192-194
conus syndrome 54
cooling 82
coordination 377
assessment 330
coracobrachialis 11, 13
corticospinal tract 48-49
corticosteroids 272
coupling artifact 171, 171
cramps see muscle cramps
cranial sutures 2
craniomandibular dysfunction 287
creatine 94
supplementation benefits 95-96
creatine kinase 95
diagnostic significance 228-229, 230
in healthy individuals and ath-
letes 229
macro-creatine kinase 229
rhabdomyolysis and 229
creatine kinase reaction 78, 79
creatine phosphate 78, 79
resynthesis 86
creativity 250
cryotherapy 124-125,341-342
ice-water therapy 268-269
local cold application 341, 342
whole-body cryotherapy
341-342,342
Curschmann-Steinert disease 235
cytokine release 111,112,113
cyst 163-165
intralesional cyst formation 286
MRI appearance 215
ultrasonographic appearance 195

declarative memory 249
decorin 118
delayed-onset muscle soreness
(DOMS) 70, 142,147
findings on examination 160
MRI examination 208
ultrasonographic appearance 185
physical therapy 279
deltoid 3,55
dermatomes 54
dermatomyositis 235-237, 236
clinical characteristics 235
differential diagnosis 236
pathogenesis 236
desmodromic contraction 26
diagnosis see differential diagnosis;
examination
diaphragm 33, 55
innervation 52
mobilization 344, 345
pelvic 344, 345
differential diagnosis
acquired muscle diseases 235-241
endocrine myopathies 237
inflammatory muscle dis-
eases 235-236, 236, 237
myofascial pain syndrome
239-241, 239, 240
rheumatologic disorders 238
toxic myopathies 237-238, 237
creatine kinase as laboratory marker
228-229,230
hereditary muscle diseases 233-235
degenerative myopathies
233-234
hereditary metabolic myopathies
234-235
nondystrophic and dystrophic
myotonias 235
MRI application 216
muscle biopsy indications 229, 230
myalgia versus muscle injury 242
neurologic disorders 230-233
clinical syndromes 230, 231
first or second motor neuron
lesions 232
lesion location 230-231
muscle cramps 232-233, 233
peripheral nerve lesions 232
specific diagnostic issues 228
digital arteries 14
dihydropyridine receptors 62
Discus Compositum 270
disinhibition 75
dorsal ramus 346, 346
drive 253
drug therapy 123-124
glucocorticoids 124
new approaches 124
nonsteroidal anti-inflammatory drugs
(NSAIDs) 123-124
dynamic tests 329
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eccentric contraction 70
eccentric training 370-371, 371
elbow, agonist versus antagonist
muscles 23
electromechanical coupling 62
electromyography (EMG) 67, 67
kinesiologic 329-330
electrotherapy 125, 340-341
high frequency-condenser field-deep
heat 341
high voltage 340
medium frequency 340-341
microampere currents 341
emotions 251-252
cognition and 264
muscle injuries and 258
endomysium 29, 34
endoneurium 42
endurance 373-377
fatigue effects 376
guidelines 376
improvement 376
Enelbin paste 269-270
energy emission analysis (EEA)
289-295, 290-291, 293
colon/nerve degeneration corona
292,293
gallbladder/fatty degeneration corona
292,294
isolated emissions below second
and third toes 292, 295
lung/lymph coronas 292, 293
triple burner (TB)/psyche corona
292,294
see also interference fields
entheses 38
enthesopathy 38
environment, behavior interactions
247-248, 247
epicondylus lateralis 5
epicondylus medialis 5
epiconus syndrome 53
epidural injections 274, 276
epimysium 29, 34,174
epineurium 42
episodic memory 249
erector spinae 2,5,11,11, 12
innervation 298
erector trunci, myofascial release
347,348
Escin 270
ethyl chloride spray 350
eversion 2
examination 156-159
diagnosis establishment 336
findings 160-162
initial inspection 335
laboratory diagnosis 159
palpation 157-158, 158
see also magnetic resonance imaging
(MRI); ultrasound
excitability see muscle excitability

excitatory postsynaptic potential
(EPSP) 49
exercise
extracellular matrix responses 123
muscle growth and 123
muscle injury treatment
122-123, 124
extension 2
extensor carpi radialis 55
brevis 5
longus 5
extensor carpi ulnaris 55
extensor digitorum 2, 17, 20, 55
longus 21
extensor hallucis longus
55,56
extensor muscles 5
arm 11
back 12
calf 21
knee 16,17
see also specific muscles
extracellular matrix
age influence 122
exercise effects 123
formation 116-118
collagen formation 116-117
extrafusal fibers 44-45, 45,72
extraocular muscles 2,43

facet joint infiltration 274
facial expression muscles 2
fascia 7,34, 35-36, 36
thoracolumbar 11
fascicles 36
angulation 24-25
primary 36, 150, 174
secondary 36, 150
fasciculations 228, 230
benign 231
diagnostic significance 230-231, 232
fasciotomy 7
fast-twitch muscle fibers 5, 6, 65, 66
fat metabolism 80
fatigue effects 376
fatigue-induced muscle disorder
142,146-147
differentiation from myalgia 242
findings on examination 160
MRI examination 207, 208
ultrasonographic appearance
184-185, 185
physical therapy 279
see also muscle fatigue
fatty acid oxidation disorders 234
feelings 251-252
Feldenkrais technique 261
femoral artery 15, 177
deep 17
femoral nerve 15,42, 50, 53, 56, 274
femoral vein 177

17,20, 21,

Subject Index

fibroblast growth factor (FGF) 115
basic (bFGF) 119
fibroblast migration 116
fibronectin 117
fibrosis 99, 101, 117, 165
following minor muscle tears 151
MRI appearance 215,215
ultrasonographic appearance
195, 196
fibular artery 18
fibular nerve 18,53
common 53
deep 50
superficial 50, 53
fibularis brevis 185
fibularis longus 185
first aid equipment 334-335, 335
flexibility training 368-369
flexion 2
flexor carpi radialis 2, 55
flexor digitorum 18, 55, 56
longus 20, 22, 185
profundus 3
superficialis 3
flexor hallucis longus
flexor muscles 2,5
abdominal wall 10
arm 11
calf 22
see also specific muscles
flexor retinaculum 53
fluid intake 86
focal toxicosis 286-288
definition 286-287
foot, segmental innervation and
movements 54
foraminal stenosis 302
force measurement techniques 330
see also muscle forces
free radicals 96
muscle fatigue and 84
functional circuits 288-289, 288, 289
functional compartment syn-
drome 162
case study 397,398
physical therapy 285
functional muscle disorders
107, 141-144, 142, 145-149, 150
neuromuscular muscle disorder
147-149
muscle-related 143, 148-149, 160
spine-related 142, 147-148, 160
overexertion-related muscle disorder
108, 146-147
delayed-onset muscle soreness
(DOMS) 70, 142,147, 160
fatigue-induced muscle disorder
142,146-147, 160

18, 20, 22, 185
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gallbladder/fatty degeneration corona
292,294
gamma-aminobutyric acid (GABA) 74
ganglion nodes 41
gastrocnemius 18, 20, 22, 55, 56,
184,184
infiltration therapy 272
injuries 220
contusion injury 193
partial muscle tears 152, 189,
223,224
tendon rupture 223, 224
lateral head 180, 185
medial head 180, 185
taping 357,357
gemellus 15
inferior 180
superior 180
genital interference fields 288
genitofemoral nerve 53
ghost images 172

Gleditsch functional circuits 288-289,

288,289
glucocorticoids 124
glutamine 94
gluteal arteries 15
gluteal muscles 15, 15
gluteus maximus 2, 3, 14, 15, 55,
56, 180
gluteus medius 3, 14, 15, 55, 56,
180, 183
gluteus minimus 3, 14, 15, 180, 183
gluteal nerves 15,50
glycogen
deficiency, fatigue and 84
metabolism 80
breakdown activation 78-79
replenishment after exercise 86
glycogen storage diseases 234
gnathologic interference field 287
goal selection 252
Golgi tendon organ (GTO) 45-46, 45,
75,76
architecture 45-46
function 46
Golgi tendon reflex 48
Gottron sign 235, 236
gracilis 3,8, 16, 18,56, 173,177,
180, 183
granulation tissue 117
Guillain-Barré syndrome 232

hamstrings 2,17, 19
injuries 220, 309-312
distal injuries 309, 310
mechanisms 367-368
MRI appearance 220
partial tear 152

proximal injuries
309-311, 311
soccer players 133, 133
stiffness relationship 145
surgical treatment 311-312, 312
tendinous avulsion 162, 162,
309-310, 311
injury prevention
bridging exercise 372,372
eccentric training 370-371, 371
intermuscular coordination 372
length-force relationship
and 371-372
stretching 368, 369, 370
pennation angle 25
ultrasonographic appearance
179, 181, 182
healing phases 339
see also muscle regeneration
heart muscle 27,28
heel foot position 19
heliotrope rash 235, 236
hematoma 116-117
case studies 199, 200-201, 398-400,
399-400
contusion injuries 153, 190-192,
193,194, 211
MRI appearance 209, 209, 210
differential diagnosis 216
partial muscle tears 151, 161, 188,
2009, 209, 210
ultrasound examination 170,
190-192, 193, 194, 199, 200-201
hemorrhoids 288
hepatocyte growth factor (HGF) 115
herniation
disk 302, 303
muscle 165
MRI appearance 213
heterotopic ossification 164, 165
MRI appearance 215
ultrasonographic appearance
198, 198
hip
muscles 14-15, 14, 15
see also specific muscles
preventive stretching 369, 369
segmental innervation and
movements 54
histology
heart muscle 27,28
skeletal muscle 27,29
smooth muscle 26-28, 27
homeostasis 90
host response 339
hyperlordosis 299, 299
hypertrophy 175
hypnosis 261
hypoparathyroidism 237
hypothenar muscles 14, 55
hypoxia-inducible factor (HIF) 87

ice chest 335
ice-water therapy 268-269
see also cryotherapy
iliacus 14, 56, 173, 183
iliocostal nerves 9
iliohypogastric nerves 50, 53
ilioinguinal nerves 9, 50, 53
iliolumbar ligament release 347, 347
iliopsoas 14, 14, 15, 55, 173, 183, 220
tender points 355, 355
iliotibial tract 23,173, 177, 180, 183
indometacin 270
infectious myositis 235
infiltration therapy 269-275
Actovegin 269, 272
arnica 269-270
bromelains 270
contraindications 272
Discus Compositum 270
Escin 270
Lactopurum 270
magnesium 270
mechanisms 273
Mepivacaine 270
NSAIDs 270
platelet-rich plasma (PRP) 270-271
spinal infiltration therapy 272,273,
274-275, 275
steroids 271
technique 271-272,272
Traumeel S 271
vitamins A, C,and E 271
Zeel 271
zinc 270
see also drug therapy
inflammation 95,107,110, 119
age influence 121
antioxidant benefits 120
cytokine release 111,112,113
inflammatory muscle diseases
235-237,237
dermatomyositis 235-237
infectious myositis 235
macrophage migration 112
neutrophil migration 112
infraspinatus 55
inguinal ligament 56, 173
injury prevention see muscle injury
prevention
insulin-like growth factor-1 (IGF-1)
87,115,122
intelligence 250
intercostal arteries 9, 11
intercostal nerves 9, 50
intercostales muscles 3
interdigitations 38, 39
interference fields 286-288
appendicitis 288
cholecystitis 288
genital interference fields 288
hemorrhoids 288
intestinal dysbiosis or mycosis 288

Mueller-Wohlfahrt/Ueblacker/Haensel, Muscle Injuries in Sports (ISBN 9783131624710), © 2013 Georg Thieme Verlag KG



material intolerance 288

otitis media 287

scars 288

sinusitis 287

teeth 287

temporomandibular joint 287

tonsillitis 287

see also energy emission analysis (EEA)
interleukin-6 (IL-6) 80
intermuscular septum 23, 35-36, 36

lateral 177

medial 177

posterior 185

transverse 185
interosseous ligament 2
interosseous muscles 55
intervertebral disks 2
intestinal dysbiosis or mycosis 288
intrafusal fibers 44, 45,72
inversion 2
iron deficiency 100
ischemia 33,109
ischial nerve 152
isokinetic contraction 26
isokinetic testing and training systems

331-334,332

interpretation of results

332-334,333

principles 331-332
isometric contraction 25-26, 68, 69
isotonic contraction 25-26, 68, 69

Jacobson progressive muscle
relaxation 260

Keinig’s nail sign 235, 236
kicking a ball, musculoskeletal
adaptations 322-325, 323, 324, 325
support leg changes 324, 325-326,
325, 326
kinetic chain 24
closed 361
open 361
kinematic tests 329
kinesiologic electromyography
(EMG) 329-330
kinesiotaping 356-358
calf muscle 357-358, 357, 358
Kirlian effect 289
knee
adductor muscles 16
extensor muscles 16, 17
innervation 353
patella 40-41, 41
patella tendon reflex 46, 47
segmental innervation and
movements 54

laboratory diagnosis 159
lacerations 211
surgical repair 316
lactate
analysis 330
production 79
Lactopurum 270
lacuna
muscular 53
vascular 53
language 250, 251
large intestine/nerve degeneration
corona 292,293
latent period 65
lateral articular nerve (LAN) 353
lateral cutaneous nerve of the thigh 53
lateral meniscus 356
lateral recess stenosis 302, 302
latissimus dorsi 2, 11
myofascial release 347, 348
learning 254
leg
innervation 54, 56
movements and 54
length difference 300, 301-302, 301
case study 393,394, 396
lower leg muscle compartments
9,17-19, 20, 21-22
injuries 18-19
thigh muscle compartments 7
anterior 15-16, 16,17
medial 16,17,18
posterior 17,19
length-force diagram 67-70, 68
leukocyte inhibitory factor (LIF) 115
ligamentous articular release tech-
niques 346-347, 347
abdominal muscles 348, 351
iliolumbar ligament 347, 347
sacrum 347, 347
lilac disease 235, 236
limbic system 252
load-velocity relationship 70-71, 70
local muscles 24
locked sacroiliac joint 299-300, 300
lower leg muscle compartments
9,17-19, 20, 21-22
injuries 18-19
lumbar plexus
infiltration therapy 274
myofascial release 348, 351
see also lumbosacral plexus
lumbar scoliosis, case study 392-395,
393-396
lumbar spine 274, 275, 298
functional causes of muscular
dysfunction 299-301
hyperlordosis 299, 299
locked sacroiliac joint
299-300, 300
sacrum acutum 300-301

Subject Index

infiltration therapy 272, 273,
274-275, 275, 280
clinical effects 274-275, 276
involvement in injuries 153, 154,
274,275
ligamentous articular release
347, 347
structural causes of muscular
dysfunction 301-305, 301
disk bulging and herniation
302, 303
lumbosacral ligament 305
spinal stenosis 302, 302, 303
spondylolisthesis 303-304, 305
spondylolysis 303-304, 304
see also spine
lumbopelvic stability training 372-373,
374-375
lumbopelvic-hip complex 372
lumbosacral ligament 305
lumbosacral plexus 50, 51, 53
see also lumbar plexus; sacral plexus
lumbrical muscles 2
lung/lymph coronas 292,293
lymphatic taping 357-358, 358

Mline 60
McArdle myopathy 234
macro-creatine kinase 229
macrophage growth factor (MGF) 87
macrophages
migration 112
muscle fiber regeneration and 114
magnesium 99
therapy 270
magnetic resonance imaging
(MRI) 159,204
contusion injuries 193,211
differential diagnosis 216-217
fatty atrophy pattern 216
muscle edema pattern 216
tumor, hematoma, bony avulsion
pattern 216-217
examination technique 204-205
pulse sequence selection 205, 206
spatial resolution 205, 206
normal muscle 205, 207
pathological conditions 208-220
compartment syndrome 216
cyst 215
delayed-onset muscle soreness
208
fatigue-induced muscle disorder
207,208
fibrosis/scar 215,215
heterotopic ossification 215
minor partial muscle tear
206, 209, 209
moderate partial muscle tear
209, 209, 210, 219, 223, 224
muscle denervation 213
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magnetic resonance imaging,
pathological conditions
muscle herniation 213
muscle-related neuromuscular
muscle disorder 208, 208
myositis ossificans 215
seroma 215
spine-related neuromuscular
muscle disorder 208
subtotal/complete muscle
tears 207,211,212,213,218
tendinosis 213
tendinous avulsion 211, 212, 213,
214
tendon rupture 211,213, 221, 222,
223,224
prognostic criteria 217
proton density-weighted images
205, 206
relevant anatomic microstructure
204
risk factors for repeated injury 217
soccer injury examination 132
specific muscle injuries 217-220
adductus longus 220
gastrocnemius 220
hamstrings 220
quadriceps 217
T1-weighted images 205
T2-weighted images 205, 206
mammalian target of rapamycin
(mTOR) 87,123
Mandel energy emission analysis
see energy emission analysis (EEA)
manual therapy 343-356
ligamentous articular release
techniques 346-347, 347
iliolumbar ligament 347, 347
sacrum 347,347
muscle release techniques 350-354
myofascial release techniques
343-349
cervical fascia 343-344, 344
erector trunci and latissimus
dorsi 347, 347
lumbar plexus 348, 351
oblique muscles 348, 349, 351
pelvic diaphragm 344, 345
pelvitrochanteric muscles
348, 348, 351
plantar fascia 344, 346
popliteal fascia 344, 345
respiratory diaphragm 344, 345
sacral plexus 348, 351
spray and stretch 350
strain-counterstrain  349-350
tender points and trigger
points 354-356
biceps femoris 355-356
iliopsoas 355, 355
lateral meniscus 356
piriformis 355, 355
subscapularis 356
see also physical therapy

massage 125, 280, 281
masseter 2
material intolerance 288
mechanical syncytium 26
mechanic’s hand 235, 236
mechanoelectrical syncytium 28
mechanogram 65, 66
mechanoreceptors 349, 352-353
medial articular nerve (MAN) 353
median nerve 11,42, 50, 52
medical training therapy 358-363
components of 360
contraindications 358, 359
devices 362
metabolically oriented training
359-360
sequencing of training exercises
362-363
single-joint versus multiple-joint
exercises 361
tension- and control-oriented
training 360, 361
meditation 261
memory 249-250
declarative 249
nondeclarative 250
mental position 246
mental training 262-263
mental doping 262-263
Mepivacaine 270
metabolism see muscle metabolism
metalloproteinases 99, 101
microampere currents 341
microtears 26, 27
microvasculature 32-33, 34
minerals 98-99
disturbances 98-99
spasms 98-99
therapy 99
functions in muscle 98-99
mirror-image artifact 172, 172
mitochondrial myopathies 234-235
mobilization
neuromuscular techniques
(NMT) 350-354
NMT 1: using direct muscular force
of agonists 350
NMT 2: using postisometric
relaxation of antagonists 354
NMT 3: using reciprocal inhibition
of antagonists 354
with minor partial muscle tears
122-123
with muscle firmness 122
see also exercise; manual therapy
mobilizer muscles 24
monitoring
blood parameters 275-278,278
brain functional role 253
monosynaptic reflex 46-47, 47,48
motion analysis 329
kinesiologic electromyography
(EMG) 329-330
motion patterns 23-24, 23

motivation 254-256
intrinsic and extrinsic 255-256
motives 254-255
motor cortex 48-49
somatotopic organization 49
motor end plate 43, 61
motor learning 254
motor points 42-43
motor units 43,43, 61
as target for neuromuscular
regulation/control 72
multi-joint muscles 2
multifidus muscle 298
multiple-joint movements
partially isolated 361
(semi-)free 361
muscle see skeletal muscle;
specific muscles
muscle adaptations see musculoskeletal
adaptations
muscle biopsy indications 229, 230
muscle compartments 7, 8
abdominal wall 9,9, 10
arm 11-14,11, 13
hip and buttocks 14-15, 14, 15
lower leg 9,17-19, 20, 21-22

posterior trunk 11,11, 12
thigh 8
anterior 15-16, 16,17
medial 16,17,18

posterior 17,19
see also compartment syndrome
muscle contraction 25-26, 62
initiation 62-64, 63
regulation 62,63
see also neuromuscular control
shortening velocity 70-71
load-velocity relationship
70-71,70
spatial summation 67
striation changes 31, 32
temporal summation 66-67
time course 65
single twitch 65, 66
superposition 65-66, 66
types of 67-71
afterloaded contraction 68, 69, 70
auxotonic contraction 68, 69
concentric contraction 70
contraction against a stop
68, 69-70
desmodromic contraction 26
eccentric contraction 70
isokinetic contraction 26
isometric contraction
25-26, 68, 69
isotonic contraction 25-26, 68, 69
length-force diagram 67-70, 68
see also muscle length
muscle cramps 228, 232-233
differential diagnosis 233
muscle excitability
muscle fatigue and 84, 85
warm-up effects 81, 85
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muscle fatigue 31, 82-86
ATP resynthesis 83
causes 83
acidosis 83
excitability decrease 84, 85
free radicals 84
glycogen deficiency 84
phosphate effects 83, 84
temperature 86
central fatigue 83, 86
definitions 82
peripheral fatigue 83
recovery 86
see also fatigue-induced muscle
disorder
muscle fibers 5-6, 6, 29, 35, 36
fast-twitch (type II) fibers 5, 6, 65,
66,77
transition forms 6, 6
fiber chimerism 110
pennation angle 24-25
regeneration 114-116, 115
satellite cell division 114, 114
satellite cell regulation
114-116, 116
slow-twitch (type I) fibers 5, 6, 65,
66,77
tears see muscle injury
typesof 77,78
training effects 86-87
see also fascicles; sarcomere
muscle forces 60
control of 75, 76
force-length relationship 371-372
length-force diagram 67-70, 68
gradation during voluntary
movements 66-67
motile force production 62-64
shortening velocity relationship
70-71,70
muscle function tests 328
muscle growth
exercise effects 123
see also muscle regeneration
muscle healing see muscle regeneration
muscle injury 90, 90, 91, 106-107, 367
adaptations after 337-339
ageand 144
brain responses 258-259
classification 106, 137-145, 327, 328
current systems 138-139
fundamentals 137-138
location of injury 144
need for new classification
136-137
new system 141-145, 141-143
clinical approach 108
complications 163-165, 164
contusions 108, 153-154
current literature 137
delayed-onset muscle soreness
(DOMS) 70, 142,147,160
direct injuries 106, 141,
142-143,153

epidemiology in sports
see specific sports
fatigue-induced muscle disorder
142,146-147, 160
fibrosis 99, 101
functional muscle disorders
107, 141-144, 142, 145-149, 150
healing phases 339
see also muscle regeneration
host response 339
indirect injuries 106, 141, 142,
149-150
inflammation 95, 107,110
ischemia 109
lacerations 211,316
longitudinal distraction injuries 108
mechanisms of damage 108-110,
367-368
cellular mechanisms 109
dependence on contraction
and fiber types 109-110
extracellular mechanisms 109
impaired neuromuscular
regulation 110
metabolic effects 90
muscle-related neuromuscular muscle
disorder 143, 148-149, 160
neuromuscular muscle disorder
147-149
nutrient relationships 90
amino acids 95-96
overexertion-related muscle disorder
108, 146-147
pathobiological approach 108
prevention see muscle injury
prevention
recurrence 163, 286, 367
secondary phase of injury 110
spine-related neuromuscular muscle
disorder 142, 147-148, 160
structural muscle injuries 143, 144,
149-153, 150
see also muscle tears
team level effects 258
terminology 137, 139
consensus conference
139-141, 140
therapy 96, 268
complex treatment strategies
339-340
drug-based therapy 123-124
exercise 122-123, 124
infiltration therapy 269-275
nutrients 120
physical methods 124-125,
268-269
primary care 268-269
see also specific therapies
see also specific injuries and muscles
muscle injury prevention 95-96, 367
optimizing basic fitness 373-378
coordination 377
endurance 373-377
warming up 377-380, 379-380

Subject Index

training measures 368-373
concentric training 369
eccentric training 370-371, 371
flexibility and stretching 368-369
intermuscular coordination

372,372
lumbopelvic control and stability
372-373,374-375
muscle insertion 2,5
muscle insufficiency 42
active 42
passive 42
muscle length

length-force diagram 67-70, 68

regulation 72-75,73
alpha-gamma coactivation 74
muscle spindles 44-45, 45,

72-75,73
reciprocal inhibition 74
Renshaw inhibition 73, 74
see also muscle contraction; stretching
muscle metabolism 78-81

aerobic metabolism 79-80
fat or carbohydrate metabolism 80

anaerobic alactacid energy
production 78

basal metabolic rate 90

glycogen breakdown activation
78-79

lactate production 79

metabolic disturbance 95-96

phosphofructokinase activation
78,79

muscle origin 2,5
number of origins 5
muscle pain
acquired muscle diseases 235-241
endocrine myopathies 237
inflammatory muscle diseases
235-236, 236, 237

myofascial pain syndrome
239-241, 239, 240

rheumatologic disorders 238

toxic myopathies 237-238, 237

hereditary muscle diseases

233-235

degenerative myopathies
233-234

hereditary metabolic myopathies
234-235

nondystrophic and dystrophic
myotonias 235

myalgia versus muscle injury 242

neurologic disorders
first or second motor neuron

lesions 232
peripheral nerve lesions 232

pain history 228

perception of 258

referred pain 239, 240

shoulder 232

special diagnostic issues 228

muscle plasticity 6, 6
muscle reflexes see reflexes
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muscle regeneration 90-91, 92,
111-119, 111
age influence 120-122, 121
destruction phase 111-112,113
macrophage migration 112
neutrophil migration 112
exercise effects 122-123
laboratory markers 119
nutrition influence 90-91, 120
antioxidants 120
carbohydrates 120
proteins 120
remodeling phase 111
repair phase 111, 112-119
extracellular matrix formation
116-118
muscle fiber regeneration
114-116, 115
neovascularization 118-119
reinnervation 119
scar formation 118,118
muscle relaxation 65
relaxation time 65
muscle shortening see muscle
contraction; muscle length
muscle spasms see spasms
muscle spindles 44-45, 45,
72-75,73
afferents and their connections
73-74
density 45
discharge pattern 72-73
efferent innervation 72
muscle spindle reflex 48
reciprocal inhibition 74
Renshaw inhibition 73,74
muscle strain 137, 139
see also muscle injury; muscle tears
muscle taping 336-337, 338
elastic taping 356-358
calf muscle 357-358, 357, 358
muscle tears 36, 99, 106, 139, 308
mechanisms 308-309
active stretch 309
passive stretch  308-309
microtears 26,27
minor partial muscle tear 107, 122,
143,150-151, 161
MRI appearance 206, 209, 209
physical therapy 281-282
ultrasonographic appear-
ance 186-188, 187
moderate partial muscle tear 108,
143,151-152, 151, 152, 161-162
case studies 383-385, 384-387,
388-392, 388-391, 393-395,
393-394
MRI appearance 209, 209, 210,
219,223,224
physical therapy 282-283
ultrasonographic appearance
188-190, 188-189
partial tears 149-152
anatomic background 150

findings on examination
161-162, 161
myofascial trigger point
differentiation 242
see also specific types
recurrence 163, 286
subtotal/complete muscle tears/tendi-
nous avulsion 108, 143, 152-153,
161-162
case study 400-404, 401-404
MRI appearance 207,211, 212,
213,218
physical therapy 283-284
ultrasonographic appearance 190
see also muscle injury; specific muscles
muscle tension see muscle force
muscle warm-up see warm-up
muscle-related neuromuscular muscle
disorder 143, 148-149
findings on examination 160
MRI examination 208, 208
ultrasonographic appearance 186
myofascial trigger point
differentiation 242
physical therapy 280-281
muscle-tendon interface 38, 39
muscular dystrophies 233-234
muscular work 70
musculocutaneous nerve 11,52
musculoskeletal adaptations 86-87
after muscle injuries 337-339
physical therapy implications 327
soccer players 321
changes caused by contact with
ball 322-325, 323, 324, 325
pelvic-leg axis adaptations 326
support leg changes 324, 325-326,
325,326
myalgia see muscle pain
myelin sheath 42
myelomeres 346
myoadenylate deaminase
deficiency 234
myofascial pain syndrome
239-241, 239
clinical characteristics 239
definition 239
etiology 239-241
incidence 239
pathology 241
referred pain 239, 240
myofascial release see manual therapy
myofascial system 34
influences on 321
see also musculoskeletal
adaptations
myofibrils 29, 29, 35, 60
myoglobulin 95
myokinase reaction 78
myokymia 228
myomuscular junctions 38
myopathies see specific disorders
myosin 60
heads 30, 31, 60, 60

motile force production 62-64, 63
heavy chains 60
heavy-chain (MyHC) proteins 6
isoforms 64
light chains 60
myosin filaments 29-31, 29, 30, 60
structure 60
myositis ossificans 154, 155-156, 165
MRI appearance 215
physical therapy 285
ultrasonographic appearance
197,197
myostatin 122
myotactic reflex 46-47,47
myotendinous junction 38, 39
myotomes 54, 55
lower extremity 56
myotonia 228
myotonic dystrophy 235

nebulin 29, 31, 31
neck muscles, deep 11, 12
neovascularization 118-119
nerve compression syndromes
213, 348-349, 352
differential diagnosis 349
stages 349
tibial nerve compression 19
nerve point 50, 52
nerves 42
see also specific nerves
neuraxis 50,51
neurologic disorders 230-233
clinical syndromes 230, 231
first or second motor neuron
lesions 232
lesion location 230-231
muscle cramps 232-233, 233
peripheral nerve lesions 232
neuromuscular control 71-77
force and tension control 75
impairment 110
muscle length regulation 72-75, 73
rhythmic movement patterns 75
spinal cord level 75-77
voluntary movement hierarchical
organization 71-72
fine control of motor activity 71
motor units as target for regulation/
control 72
preprogrammed movement
patterns 71-72
neuromuscular end plate 61
neuromuscular junctions (NMJs) 43, 49
neuromuscular muscle disorder
147-149
myofascial trigger point differentiation
242
see also muscle-related neuromuscular
muscle disorder; spine-related
neuromuscular muscle disorder
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neuromuscular signal transduction
61,62

neuromuscular spindle see muscle spindles

neuromuscular synapses 43, 44
neuromuscular techniques (NMT)
350-354
NMT 1: using direct muscular force
of agonists 350
NMT 2: using postisometric relaxation
of antagonists 354
NMT 3: using reciprocal inhibition
of antagonists 354
neuromyotonia 232
neuropsychology 246
neurovascular hilum 354
neutrophil migration 112
nomenclature 3-5,4
nonsteroidal anti-inflammatory drugs
(NSAIDs) 123-124,270
nondeclarative memory 250
nondystrophic myotonias 235
Nordic hamstring exercise 370, 371
Notch signaling pathway 121
nuclear bag fibers 44, 45, 72, 346
nuclear chain fibers 44, 45, 72, 346
nucleus donation 32
nutrients 90-103
amino acids 92-95, 93
demand in athletes 93-95
essential amino acids 92
metabolism 94, 96
supplementation 96
antioxidants 84, 96-98, 97
function 96, 97
importance in athletic activity
96-98
intake 96
muscle healing and 120
carbohydrates, muscle healing
and 120
minerals 98-99
function in muscle 98
muscle regeneration and 90-91, 120
protein, muscle healing and 120
trace elements 99-101, 100
function 99-100
deficiencies 100
importance in athletic activity 101
intake 100-101
vitaminD 101-103
importance in athletic activity 103
intake 102-103
metabolism 101, 102

oblique muscles 5

external 5,9,9, 10

internal 5,9,9, 10

myofascial release 348, 348, 351
oblique capitis 11

inferior 12

superior 12

obturator artery 17
obturator muscle
externus 18, 183
internus 15, 180
obturator nerve 17,42, 53, 56,274
occipital artery 11
open kinetic chain 361
orientation 3
otitis media 287
overexertion-related muscle disorder
108, 146-147
delayed-onset muscle soreness
(DOMS) 70, 142,147,160
fatigue-induced muscle disorder
142,146-147, 160
oxygen deficit 80, 80, 81

pain see muscle pain
painful insertion tendinopathy 16
palmar muscles 14
palmar interossei 2
palpation 157-158, 158, 328-329
Parkinson syndrome 232
passive length-tension curve 67, 68
passive stretching see stretching
patella 40-41, 41
patella tendon reflex 46,47
patellar ligament 173
patient history 155-156
pectineus 16, 18,56, 173, 183
pectoralis major 55, 220
pelvic diaphragm release 344, 345
pelvis 299
obliquity 300, 301
case study 392-395, 393-396
pelvic girdle muscles 14-15, 14, 15
torsion 300
pelvitrochanteric muscles, myofascial
release 348, 348, 351
pennation angle 24-25
perception 250
pain 258
performance 256-258
complexity and 256-257
mental training impact 262-263
rehabilitative performance testing
330-334, 331
team sports 257-258
tension relationships 256, 257
periarticular facet joint infiltration 274
perimysium 29, 34, 36
perineurium 42
peritendineum 37
peroneal artery 18
peroneal nerve 42
common 53,56
deep 18,56
superficial 18, 53, 56
peroneus fibularis
brevis 3, 18,20, 21
longus 3,18, 20, 21, 55, 56

Subject Index

perspective 246
phagocytosis, age influence 121
Phlogenzym 270
phosphocreatine shuttle 79, 79
phosphofructokinase activation 78, 79
phrenic arteries 33
phrenic nerve 50-52
physical therapy 124-125, 278-279,
320, 340-342
assessment 327-334
clinical motion analysis 329-330
clinical therapeutic assessment
328-329
initial inspection 335
rehabilitative performance testing
330-334, 331
strategy 327,328
see also examination
cold wet compress 335, 336
compression 125
contusion injuries 284-285
cryotherapy 124-125, 268-269,
341-342
delayed-onset muscle soreness 279
electrotherapy 125, 340-341
equipment 334-335, 335
fatigue-induced painful muscle
disorder 279
functional compartment
syndrome 285
immediate measures 334-337
intralesional cyst formation 286
massage 125
medical training therapy 358-363
components of 360
contraindications 358, 359
devices 362
metabolically oriented training
359-360
sequences of training exercises
362-363
single-joint versus multiple-joint
exercises 361
tension- and control-oriented
training 360, 361
minor partial muscle tear 281-282
moderate partial muscle tear
282-283
muscle taping 336-337, 338
calf muscle 357-358, 357, 358
elastic taping 356-358
lymphatic taping over the Achilles
tendon 357-358, 358
muscle-related neuromuscular muscle
disorder 280-281
musculoskeletal adaptation
implications 327
myositis ossificans 285
recurrence 286
spine-related neuromuscular muscle
disorder 279-280
subtotal or complete muscle tear/
tendinous avulsion 283-284
therapeutic stimuli 339, 339
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Subject Index

physical therapy
ultrasound 125
see also manual therapy
physiological profile 25,26
piriformis 15, 173, 180, 183
preventive stretching 369
tender points and trigger points
355,356
planning 252
plantar fascia release 344, 346
plantaris 20, 22, 180
plasticity 6,6
platelet-rich plasma (PRP) 270-271
platysma 3
plexuses 50-53
brachial plexus 50, 51, 52
cervical plexus 50-52, 51
lumbosacral plexus 50, 51, 53
pole-vaulting 254, 255
polymyalgia rheumatica 238, 238
polyradiculitis 232
polysynaptic reflex 47,47
Pompe disease 234
popliteal fascia release 344, 345
popliteus 8,18, 19
post-stress muscle imbalance 163
posterior articular nerve (PAN) 353
posterior trunk muscle compart-
ment 11,11,12
preloaded contraction against
astop 68,69-70
prevention see muscle injury prevention
profile 25,26
pronation 2
pronator muscles, calf 21
pronator teres 2
protease activation 112
protein, dietary
muscle healing and 120
see also amino acids
pseudoradicular syndrome 305
differentiation from radicular
syndromes 306
psoas
major 14, 56,173,183
preventive stretching 369
minor 14
punctum nervosum 50, 52
purine metabolism disorders
pyramidal cells 48
pyramidal tract 48-49, 49
lesions 232
pyramidalis 10
pyruvate 79
pyruvate dehydrogenase 79, 80

gigong 260-261

quadratus femoris 56, 180, 220

quadratus lumborum 9,9, 10

quadriceps femoris 2, 15, 15, 16, 17, 55,
177,183

234

injuries 217,312-428
contusions 312
soccer players 133, 133
surgical treatment 312, 314-316
tears 313-316, 313

muscle fibers 5

ultrasonographic appearance

radial artery 14
radial nerve 11,42, 50, 52
radiation therapy, myositis
ossificans 285
radicular syndrome 305
differentiation from pseudoradicular
syndromes 306
radiculopathy 232
Randle cycle 80
reactive oxygen species 96
rectus abdominis 5,9, 9, 10, 23
rectus capitis 11
major 12
minor 12
rectus femoris 8, 17,56, 173,177, 179,
183,217,313
fibrosis 215
injuries 313-314
apophyseal avulsion 163, 212
case studies 383, 384-387,
388-392, 388-391
MRI appearance 217,314
muscle tears 161, 188, 196, 207,
218,219,313, 313, 315, 383-392,
384-391
surgical treatment 314-315, 315
tendinous avulsion 153, 164, 190,
313,314
tendon rupture 221, 222
preventive stretching 370
seroma 161
tendon 178, 313
rectus sheath 23
recurrent meningeal nerve 346, 346
reference muscles 54, 54
reflection artifact 171, 171
reflexes 46-47,47
monosynaptic (myotatic) reflex
46-47,47, 48
musculospinal reflex pathways 354
polysynaptic reflex 47,47
spinal reflexes 71-72
stretch reflex 47,48, 72-75, 73
withdrawal reflex 47,47
regeneration see muscle regeneration
rehabilitation 320
rehabilitative performance testing
330-334, 331
reinnervation 119
relaxation techniques 259-262
applicability 261-262
effects of 259
Feldenkrais technique 261

174

hypnosis 261

Jacobson progressive muscle
relaxation 260

meditation 261

requirements and mechanisms

259-260, 260
Schultz autogenic training 260
taiji 260-261
yoga 260
Renshaw cells 73,74
Renshaw inhibition 73,74
Reparil 270
reverberations 172,172

rhabdomyolysis 229
antilipemic-associated 238
causes 231

rhomboids 11, 55

rhythmic movements 47
regulation 75

ryanodine receptors (RyR1) 62

S1 sacral foramina infiltration 274
sacral plexus 15,50
myofascial release 348, 351
see also lumbosacral plexus
sacroiliac joint  299-300
infiltration therapy 274, 276
locked 299-300, 300
sacrotuberous ligament
sacrum
ligamentous articular release
347,347
sacrum acutum 300-301
saphenous nerve 56
sarcolemma 30, 43
sarcomere 6, 60
contraction 31,32
microarchitecture 29-31,29
see also muscle fibers
sarcoplasm 61
calcium ion concentration 61, 62
sarcoplasmic reticulum (SR) 30, 30, 61
sarcous fibers 36, 150, 151
sartorius 2,15, 16, 16, 17, 56, 173,
177,183
satellite cells (SC) 32,33,114
division 114
exercise effects 123
regulation 114-116,116
scalene gap
anterior 52
posterior 52
scars
as interference fields 288
formation 118, 118, 165
following minor muscle tears
mobilization and 122
MRI appearance 215,215
sciatic nerve involvement 310
ultrasonographic appearance 195
rectus femoris 314-315

180

151
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scatter 171
Schultz autogenic training 260
Schwann cells 42, 43, 44
sciatic nerve 42,50, 53,56, 177,274
compression 300
scar formation and 310
slump test 350
semantic memory 249
semimembranosus 8, 17, 19, 55, 56,
177,179, 180, 183
moderate partial muscle tear 223
preventive stretching 370
tendinous avulsion 162
tendon rupture 223
semitendinosus 8,17, 19, 55, 177,179,
180, 183
injuries 309, 310
partial muscle tear 187
tendinous avulsion 191, 309
pennation angle 25
preventive stretching 370
tendon 179, 181
sensory cortex 50
seroma 161, 161, 163, 286
case studies 383, 384-385, 392,
393-394, 400-402, 401, 403
MRI appearance 215
rectus femoris 315
ultrasonographic appearance
195, 195
serratus
anterior 3
inferior 11
superior 11
sesamoids 40-41, 41
short-term memory 249
shoulder
innervation 52
pain 232
silicium deficiency 100
single twitch 65, 66
single-joint isolated movements 361
single-joint muscles 2
sinusitis 287
skeletal muscle
adaptations in see musculoskeletal
adaptations
histology 27,29
innervation 42
motor units 43,43
spine relationships 298-299
structure 35-36, 35, 36
support structures 38-41, 41
see also specific muscles
sleep 251
slow-twitch muscle fibers
slump test 349, 350
smooth muscle 26-28,27
soccer
complexity 256
musculoskeletal adaptations
in players 321
changes caused by contact with
ball 322-325,323, 324, 325

5,6, 65, 66

pelvic-leg axis adaptations 326
support leg changes 324,325-326,
325,326
penalties 263
soccer injuries
case reports 383-404
data evaluation 134
examination procedures 132-134
hamstring injuries 133, 133
incidence 130, 130
injury risk  131-132
ageand 131,131
contact situations and foul
play 132
variation during matches
localization 129, 129
partial muscle tear 152, 153, 161
quadriceps injuries 133, 133
recurrent injuries 132, 132
severity 132,132
study design 128-129
definitions 129
social skills 258
sodium chloride replacement 86
sodium-potassium ATPase 81
soleus 18,20, 22, 56, 184, 184, 185
muscle cramps 232
muscle fibers 5
muscle-related neuromuscular muscle
disorder 208
spasms 98-99, 228
atrest 99
during exercise 99
spatial summation 67
spinal canal 53
spinal cord 48-50, 49, 53,277
lesions 232,232
neuronal circuit regulation 75-77
spinal infiltration therapy 272,273,
274-275,275
spinal muscular atrophy 232
spinal nerves 11,42, 51,277, 346
irritation 298
spinal reflexes 71-72
spinal stenosis 302, 302, 303
spinal syndromes 53-54
spine, skeletal muscle relationships
298-299
see also lumbar spine
spine-related neuromuscular muscle
disorder 142,147-148
differentiation from a myofascial
trigger point 242
findings on examination 160
MRI examination 208
ultrasonographic appearance
186, 186
physical therapy 279-280
spinocostalis muscles 11
spiroergometry 330
spondylolisthesis 303-304, 305
spondylolysis 303-304, 304
case study 393,394
sports medicine kit 334, 335

131,131

Subject Index

stabilizer muscles 24
stapedius 2
sternocleidomastoid 5
innervation 52
sternocostal joints 2
steroids 271
steroid myopathy 238
stiff-person syndrome 232
strain-counterstrain treatment
349-350
stress 260
stretch reflex 47,48, 72-75,73
stretching 81-82
injury prevention 368-369
injury relationships 145
muscle release techniques 350-354
warm-up 378
striated muscle 27, 28-29
striations 30
changes during contraction 31, 32
structural muscle injuries 143, 144,
149-153, 150
see also muscle injury; muscle tears
subclavian artery 11
subcostal artery 9
subcostal nerves 9, 50, 53
suboccipital nerve 11
subscularis 356
superposition 65-66, 66
supination 2
supinator 2
supraspinatus 55
surface changes 144-145
symphysis 2
synaptic cleft 61, 62
synchondrosis 2
syndesmosis 2
synostosis 2
synovial joints 2
syringomyelia 232

T tubules 30, 30, 62
TaiJi 260-261
talar beak formation 323
taping see muscle taping
taurine 94-95
team sports 257-258
injury effects on the team level 258
social skills 258
team as a unit 258
tears see muscle injury; muscle tears
teeth 287
temperature
muscle fatigue and 86
thermal effects on muscle 81
temporal summation 66-67
temporomandibular joint 287
tenascinC 117
tender points 354-356
biceps femoris 355-356
iliopsoas 355, 355
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Subject Index

tender points
lateral meniscus 356
piriformis 355, 356
subscapularis 356
tendinosis 213
tendinous avulsion
161-162
adductor brevis 214
adductor longus 212, 213,214
hamstring 162, 162, 309-310, 311
surgical treatment
311-312,312
MRI appearance 212,213
differential diagnosis 216-217
physical therapy 283-284
distal tendinous avulsion 284
proximal tendinous avulsion
283-284
rectus femoris tendon
190,313,314
semimembranosus 162
ultrasonographic appearance
190, 190, 191
tendon organs 46
tendon rupture 213
biceps femoris 211
gastrocnemius 223, 224
rectus femoris 221, 222
semimembranosus 223
tendon sheaths 38-40, 41
tendons 36-38
architecture 36-37,37
function 37-38
tendon-bone junction 38,40
tennis leg 152
tensor fasciae latae (TFL)
173,180
terminal cistern 30, 30
terminology
muscle injury 137,139
consensus conference
139-141, 140
myology 28
tetany 228
thenar muscles
theory 246-247
thigh muscle compartments 7
anterior 15-16, 16,17
medial 16,17,18
posterior 17,19
thinking 250
tibial artery, anterior 18
tibial nerve 17,42, 50, 53, 56
compression 19
injury 17
tibial peak formation 323
tibialis
anterior 17, 20, 21, 55, 56
contusion injury 194
ultrasonographic appearance

143,152-153,

153, 164,

14,15, 23,

14, 55

175,194
posterior 18, 20, 22, 55
time 246

time gain compensation (TGC) 171

titin 29, 31, 31, 60, 65
tonsillitis 287
trace elements 99-101, 100
deficiencies 100
function 99-100
importance in athletic activity 101
intake 100-101
trainer’s bag 334-335
training adaptations 86-87
transcutaneous electrical nerve
stimulation (TENS) 125
transforming growth factor beta
(TGF-beta) 115,118,119
transverse tubules (T tubules)
30, 30, 62
transversus abdominis 5,9, 9, 10
trapezius 3,5, 11
innervation 52
Traumanase 270
traumatic compartment syndrome
165
Traumeel S 271
triad 30, 30
triceps brachii 2, 11, 13, 55
fascia 36
triceps surae 2,18, 20, 22
trigger points 42-43, 239, 241, 241,
354-356
neuromuscular muscle disorder
differentiation 242
partial muscle tear differentiation
242
piriformis 355
triple burner (TB)/psyche corona
292,294
tropomyosin 29, 30-31, 60, 60, 62,
63,64
troponin 29, 30-31, 60, 60, 62,
63, 64
two-joint muscles 2

ulnar artery 14
ulnar nerve 11,42, 50, 52-53
ultrasonography
artifacts 170-171
coupling artifact 171, 171
mirror-image artifact 172, 172
reflection artifact 171, 171
examination 159,170
adductors 179, 182
anterior thigh 177,177,178, 179
calf 185,185,186
criteria for interpretation 174
hamstrings 179, 181, 182
protocol 174
skeletal muscle 172-174, 174
soccer injury 132
normal findings 174-177
factors influencing imaging
175,175

pathological conditions 184-190

compartment syndrome
198, 199
cyst 195
delayed-onset muscle soreness
185
fatigue-induced painful muscle
disorder 184-185, 185
fibrosis/scar 195, 196
heterotropic ossification
198, 198
minor partial muscle tears
186-188, 187
moderate partial muscle
tears 188-190, 188-189
muscle-related neuromuscular
muscle disorder 186
myositis ossificans 197, 197
seroma 195,195
spine-related neuromuscular
disorder 186, 186
subtotal/complete muscle
tear 190
tendinous avulsion 190, 190, 191
physical phenomena 170-172
absorption 171
acoustic enhancements 171
acoustic shadow 171, 172
attenuation 171
reflection 171
reverberations 172,172
scatter 171
technique 176-177, 176
ultrasound therapy 125, 341
upper limb tension tests 349, 349
uric acid 95
urogenital diaphragm release 344

varicosities 42
vascular endothelial growth factor
(VEGF) 119
vastus intermedius 8, 17, 56, 177,
179,183
contusion injury 192
vastus lateralis 8, 17, 56, 173, 177,
179,183
vastus medialis
179, 183
myositis ossificans
ventral ramus 346
vertebral column muscles 11, 11, 12
vitamin A therapy 271
vitamin C 97, 98
therapy 271
vitaminD 101-103
biosynthesis 102
importance in athletic activity 103
intake 102-103
metabolism 101
toxicity 103
vitamin E  96-98, 97
therapy 271

8,17,56, 173,177,

155-156
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voluntary movements 71
gradation of muscle forces 66-67
hierarchical organization 71-72
fine control of motor activity 71
motor units as target for
regulation/control 72
preprogrammed movement
patterns 71-72

warm-up 81-82, 82,377-380,
379-380
active methods 81

blood flow 81
excitability and 81, 85
injury relationships 145
passive methods 81
thermal effects 81
three-phase warm-up routine
378-380, 378
withdrawal reflex 47,47
Wnt signaling pathway
121-122
Wobenzym 270
work 70
working memory 249
wound healing 118,118
see also muscle regeneration

Subject Index

Yerkes-Dodson law 256, 257
yoga 260

Z-disk 29, 29, 30, 60

Zeel 271

zinc
deficiency 100
monitoring 278
therapy 270
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