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18.5�	� Normal ultrasonographic 
appearance of the spinal cord 
in the three acoustic windows

18.5.1�	� Atlanto-occipital acoustic window
The atlanto-occipital acoustic window corresponds to the 
junction between the occiput and the atlas. In the sagittal 
plane, the spinal cord appears as a homogeneous tubular 
hypoechoic structure that is curved cranio-ventrally, with 
echoic margins referable to the pia mater and a well-de-
fined echoic central line corresponding to the central canal 
(▶ Fig. 18-7a).

The subarachnoid space appears as an anechoic area dorsal 
and ventral to the spinal cord due to the normal presence 
of cerebrospinal fluid. The subarachnoid space is externally 
delimited by a hyperechoic line referable to the dura mater 
together with the arachnoid and coinciding with the margin 
of the spinal canal. In fact, the dura mater and arachnoid 
membrane cannot be differentiated from each other ultra-
sonographically.

Cranially the spinal cord shows an enlargement corre-
sponding to its transition into the medulla oblongata at the 
level of the great foramen, whereas the central canal is dis-
placed dorsally. At this point it is possible to image ultra
sonographically an anechoic triangular space, whose size may 
vary depending on the degree of head flexion: it corresponds 
to the caudal portion of the cerebrospinal fluid-filled fourth 
cerebral ventricle. By flexing the head, it is possible to high-
light additionally echoic structures consistent with parts of 
the medulla oblongata, pons and cerebellum (▶ Fig. 18-7a). 
In the transverse view, the spinal cord appears as an ellipsoid 
hypoechoic structure with echoic margins (pia mater). The 
central canal is visible as an echoic dot that is surrounded by 
a hypoechoic butterfly-shaped image in the transverse plane, 
corresponding to the grey matter. In the transverse plane, the 
subarachnoid space has a mildly echoic, striated appearance 
that may not be so evident in sagittal imaging. This echoic 
lattice is due to the presence of the trabeculae of the sub-
arachnoid space that connect the arachnoid and pia mater.

If the probe is angled at 45° cranio-ventrally, the cau-
dal portion of the fourth cerebral ventricle appears as an 
anechoic semilunar space between the spinal cord and the 
subarachnoid space.

Lateral to the spinal cord, it is possible to image the 
emergence of the echoic denticulate ligaments as well as 

the emergence of the echoic dorsal and ventral roots, respec-
tively, dorsal and ventral to the denticulate ligament. Round 
anechoic areas can be depicted dorsolateral to the echoic dura 
mater: they can be confirmed by color Doppler examination to 
be vessels in the hypoechoic epidural space. The presence of 
fat and/or connective tissue in the epidural space explains its 
slight echogenicity. Dorsal to the neural structures it is pos-
sible to differentiate the dorsal atlanto-occipital membrane 
(a thick hyperechoic band) and the major dorsal straight 
muscle of the head.

Laterally, the rims of the occipital condyles are represented 
by two hyperechoic medially concave curved lines, which 
are responsible for distal acoustic shadowing (▶ Fig. 18-7b) 
(Testoni et al. 2010a, b, Testoni et al. 2012, Gentile et al. 
2012, Braun et al. 2015, Braun and Attiger 2016).

18.5.2�	� Lumbar acoustic window
The lumbar acoustic window corresponds to the L5-L6 inter-
lumbar space. In the sagittal plane, the spinal cord appears 
as a hypoechoic tubular structure with echoic margins (pia 
mater) and a central echoic single line corresponding to the 
central canal. The spinal cord is surrounded by the anechoic 
cerebrospinal fluid in the subarachnoid space. The arach-
noid-dura mater complex corresponds to the echoic margin 
of the spinal canal dorsal and ventral of the subarachnoid 
space (▶ Fig. 18-8a). The epidural space can be imaged as a 
thin hypoechoic space adjacent to the arachnoid-dura mater 
complex (hyperechoic line).

A transverse view of the spinal cord shows the hypoechoic, 
oval spinal cord with the echoic central echo and the echoic 
pia mater directly surrounding the spinal cord lying within the 
anechoic subarachnoid space (▶ Fig. 18-8b). It is not always 
possible to differentiate the butterfly-shaped grey matter of 
the spinal cord in the interlumbar window. The spinal cord 
gives rise to the paired echoic dorsal and ventral nerve roots, 
and it is fixed in position by the denticulate ligaments, which 
merge laterally from the spinal cord as echoic structures.

The surfaces of the vertebral bodies appear as hyperechoic 
contours ventral to the spinal cord. The hyperechoic verte-
bral arches produce ventral acoustic shadows on transverse 
views, and the hyperechoic contours of the spinous processes 
dorsally produce ventral acoustic shadows in sagittal views. 
The epaxial muscles appear as hypoechoic areas adjacent to 
the laminae (▶ Fig. 18-8b) (Testoni et al. 2010a, b, Testoni 
et al. 2012, Gentile et al. 2012, Braun and Attiger 2016).
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Fig. 18-7a, b:�  Sagittal (a) and transverse (b) sonograms (7.5 MHz linear) of the spinal cord taken at the atlanto-occipital acoustic win-
dow of a one-month-old Holstein calf, showing a normal ultrasonographic appearance of the relevant anatomical structures; in order from 
outside to inside: the skin (S), the nuchal ligament (N-LIG), the nuchal crest (NC) of the occipital bone, the major dorsal straight muscle 
of the head (SM), the thick echoic dorsal atlanto-occipital membrane (AOM), the anechoic epidural space (EPS), the echoic dura mater 
with the arachnoid membrane (DUR+ARM), the anechoic subarachnoid space (SAS), the echoic pia mater (PIA), the homogeneous 
tubular hypoechoic spinal cord (SC) with the thin echoic central canal (CC) originating cranially from the medulla oblongata (MO); the 
cerebellum (CER), the anechoic 4th ventricle (4VE), the hyperechoic contour of the occipital bone (OB). All of these structures can also 
be differentiated in the transverse sonogram (b). Furthermore, the gray (*) and white matter (**) of the spinal cord (SC), the dorsal 
(DR) and ventral roots (VR) of the segmental nerves and the denticulate ligament (D-LIG) can be distinguished; vessel (V) and the 
hyperechoic contour of the occipital condyles (OC).
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Fig. 18-8a, b:�  Sagittal (a) and transverse (b) sonograms (7.5 MHz linear) of the spinal cord taken at the lumbar window between the 
spinous processes of the 5th (SP-L5) and 6th lumbar vertebrae (SP-L6) of a one-month-old Holstein calf showing a normal ultrasono-
graphic appearance of the relevant anatomical structures: the echoic interspinous ligament (IS-LIG), the echoic dura mater with the 
arachnoid membrane (DUR+ARM), the anechoic subarachnoid space (SAS), the echoic pia mater (PIA), the homogeneous tubular 
hypoechoic spinal cord (SC, bracket) with the thin echoic central canal (CC); and the hyperechoic contour of the vertebral body of L6. 
All these structures can also be differentiated in the transverse sonogram (b). Further, the echoic dorsal (DR) and ventral roots (VR) of 
the segmental nerves, the echoic denticulate ligament (D-LIG) and the yellow ligament (Y-LIG) dorsally are visible. The epaxial muscles 
(EM) appear as hypoechoic areas located dorsal to the vertebral arch.
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A
Abdominal aorta  122, 124, 126, 160, 163, 

167
–	 thrombosis  135
Abscess  11, 12, 22
–	 carpal region  55, 63, 64
–	 coxofemoral region  135
–	 differentiation  22
–	 elbow region  67
–	 fetlock joint region  47
–	 gluteal muscles  135
–	 intramuscular  152
–	 intramuscular injection  135
–	 pelvic region  135
–	 periarticular  18, 35
–	 peritarsal  100
–	 shoulder joint region  88
–	 spinal cord  222
–	 stifle joint region  120
–	 tarsal joint region  89, 94
–	 Type-1/Type-2  22
–	 ultrasound-guided puncture  236
Accessory carpal bone  17
Acetabular fossa  122
Acetabular lip  122, 126, 127
Acetabular rim  125
Acetabulum  122, 124, 126
Acoustic enhancement, distal  6, 7
Acoustic shadowing, distal  7
Acoustic waves  3
Acoustic window  221
–	 atlanto-occipital  221, 222, 223, 226, 

227, 229, 231
–	 interlumbar  222, 223, 226, 228
–	 lumbar  223, 226, 229, 230
–	 lumbosacral  223, 228
Anatomical landmarks  12
–	 antebrachiocarpal joint  52
–	 backfat  206, 207
–	 brachial plexus  214, 216
–	 carpometacarpal joint  52
–	 coxofemoral joint  124
–	 distal interphalangeal joint  26
–	 distal intertarsal joint  93

–	 elbow joint  68
–	 femoral nerve  216
–	 fetlock joint  37
–	 metacarpophalangeal joint  37
–	 metatarsophalangeal joint  37
–	 middle carpal joint  52
–	 peripheral nerves  214
–	 proximal interphalangeal joint  26
–	 sciatic nerve  214, 216
–	 shoulder joint  81
–	 spinal cord  223
–	 stifle joint  107, 108
–	 tarsal joint  93
–	 tarsocrural joint  93
–	 tarsometatarsal joint  93
–	 tendons  138
–	 tendon sheaths  139
Anesthetic blocks  211
Arachnoid (arachnoid membrane)  222
Arnold-Chiari-like malformation  229
Artery/ies
–	 anatomy  160
–	 brachial artery  167
–	 common carotid artery  159
–	 cranial femoral artery  214
–	 cranial tibial artery  90, 160
–	 dorsal common digital artery III  37, 

38, 160, 161, 162, 167, 169, 174
–	 dorsal metatarsal artery III  160, 161, 

167, 174
–	 dorsal pedal artery  15, 160, 166
–	 external iliac artery  122, 126, 163, 167
–	 interdigital artery  160, 161, 174
–	 internal iliac artery  122, 163
–	 lateral palmar/plantar digital artery  38, 

39
–	 lateral saphenous artery  90, 160
–	 mean lumen diameters  167
–	 medial palmar/plantar digital artery  38, 

39
–	 medial saphenous artery  160
–	 median artery  160, 164, 167
–	 median sacral artery  122
–	 normal ultrasonographic 

appearance  164
–	 palmar common digital artery  37

–	 palmar common digital lateral/medial 
artery  160

–	 plantar common digital artery IV  162, 
169

–	 plantar common digital lateral/medial 
artery  160

–	 popliteal artery  106, 109, 110, 167
–	 radial artery  160, 164, 167
–	 uterine artery  159
Arthritis
–	 carpal joint  51, 55, 63
–	 coxofemoral  128
–	 distal interphalangeal joint  29, 35, 

144, 168, 169
–	 elbow joint  67, 69, 72
–	 fetlock joint  35, 42, 45, 144
–	 metacarpophalangeal joint  35, 40
–	 metatarsophalangeal joint  40
–	 proximal interphalangeal joint  25, 30, 

35, 144
–	 proximal intertarsal joint  98, 100
–	 scapulohumeral joint  79, 84, 85
–	 septic  11, 12
–	 shoulder joint  79, 85, 87
–	 stifle joint  105, 112
–	 tarsal joint  89, 96
–	 tarsocrural joint  96, 97, 98, 100
–	 traumatic  12, 18
–	 ultrasound-guided intervention  238
Arthrocentesis  25, 31
–	 coxofemoral joint  129
–	 pneumarthrosis  25
–	 ultrasound-guided  234
Arthrosis
–	 interphalangeal joint  25
Articular cartilage  13, 38, 69, 70, 81, 109, 

125, 134, 176, 189
Artifacts  4
–	 acoustic enhancement  6, 14, 29, 162
–	 acoustic shadowing  7
–	 comet-tail  5
–	 double image  5
–	 edge-shadowing  8, 43, 138, 141
–	 electrically induced  8
–	 fan  8
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–	 refraction  5
–	 reverberation  5, 14, 22
–	 ring-down  5, 22, 32, 112, 156
–	 slice thickness  5
Atlanto-occipital membrane  223, 226
Atlanto-occipital region  222
Atlanto-occipital space  222
Attenuation  3
Avulsion fracture
–	 origin of the common digital extensor 

muscle  75
Axial resolution  4

B
Backfat
–	 measurement  205, 206
–	 reference values for different 

breeds  208
–	 thickness  205, 208
Blood flow
–	 profiles  174
Blood vessels  13
B-mode ultrasonography  159
Body condition score (BCS)  200, 208
Bone  175
–	 anatomy  175
–	 infections  183
–	 lysis  183
–	 sequestrum  187
–	 subchondral cysts  189
–	 tumors  192
Bone fissure  177
Brachial plexus  214
–	 anatomy  213
–	 block  213
Bursa  12
–	 bicipital  19, 79, 82
–	 femoral bicipital  105, 106, 119, 149
–	 infraspinous  79, 82
–	 of the gluteobiceps tendon  137
–	 of triceps brachii muscle  70
–	 podotrochlear  26, 28, 138, 194
–	 subcutaneous of olecranal 

tuberosity  68, 70
–	 subtendinous calcaneal  21, 90, 95, 

100, 102, 137, 186
–	 subtendinous of the biceps femoris 

muscle  119
–	 subtendinous of the triceps brachii 

muscle  68, 70
Bursitis  11, 12
–	 bicipital bursa  79, 86
–	 femoral bicipital bursa  105
–	 infraspinous bursa  79, 86
–	 lateral tarsal  19, 94, 97, 100, 101

–	 precarpal  17, 19, 20, 51, 54, 55, 60, 62
–	 stifle joint  119
–	 subcutaneous calcaneal  21, 97, 100
–	 subtendinous calcaneal  19, 89, 97
–	 tarsal  21, 168

C
Calcaneal tuber  21, 90, 91, 92, 93, 94, 

100, 176, 186
Calcinosis  160, 172
–	 abdominal aorta  172
Capital femoral physis  126
Carpal bone
–	 accessory  17
–	 intermediate  19, 20
Carpal region  51, 53
Carpal tunnel syndrome  137
Carpus  52
Caudal branch of the lateral saphenous 

vein  8, 14, 15, 103, 160, 166, 167, 168
Centesis
–	 atlanto-occipital  221
–	 coxofemoral joint  129
–	 pneumarthrosis  25
–	 ultrasound-guided  234
Central canal  223, 224, 226, 229
Cerebrospinal fluid  226, 228
–	 collection, ultrasound-guided  234
Chondrosarcoma  192
Claw horn  193
–	 moisture content  195
–	 thickness  195
Congenital malformations of spinal 

cord  229
Connective tissue  13
Continuous wave (CW) Doppler  159
Contusion, muscles  147
Core lesions  145
–	 infected digital flexor tendons  144
Coxal tuber  124, 126, 127, 206, 207
Cranial branch of the lateral saphenous 

vein  15, 103, 160, 166, 167, 168
Cysts, spinal cord, fluid-filled  229

D
Degenerative joint disease (DJD)  134
–	 coxofemoral joint  134
–	 femorotibial joint  134
–	 scapulohumeral joint  134
–	 tibiotarsal joint  134
Diffuse reflection (scattering)  3
Digital fat cushion  197
–	 thickness  193, 200

Diplomyelia  229
Dislocation, humeral head  87
Disruption
–	 gluteobiceps muscle  152
Doppler ultrasound  159
–	 color Doppler  159, 226
Dura mater  222

E
Echogenic needle  211, 212, 214, 235, 

238
Edema  35, 47, 54, 64, 94, 99, 100, 120
–	 subcutaneous inflammatory  16, 18, 

19, 23
Effusion, echogenicity  12
Elbow joint  67
Elevational resolution  3
Enthesiophytes  99
Epidural space  222, 226
Epineurium  216
Exostosis
–	 distal phalanx  201
Extensor retinaculum
–	 distal  91
–	 proximal  91, 95, 96

F
Fascia
–	 lata  149
–	 of gluteal muscle
– –	 deep  206, 207
– –	 intramuscular  207
– –	 superficial  206, 207
Fat pad, infrapatellar  106, 107, 109
Fat tissue  13
Femoral head  126
Femoral neck  126
Femoral nerve block  213
Fibrosarcoma  192
Fine-needle aspiration biopsy, 

ultrasound-guided  234
Fissure  177
Flexor tubercle  196, 197, 200
Flow phenomena  12, 14, 16, 18, 21, 22, 

23, 32, 101, 233
Focal zone  4
Forelimb anesthesia, brachial plexus 

block  213
Fracture  175, 177
–	 acetabulum  121
–	 carpal intra-articular  51
–	 diaphyseal  180
–	 distal phalanx  193
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–	 femoral  105
–	 femoral capital physeal  121, 132
–	 femoral neck  132
–	 greater tubercle of humerus  87
–	 hematoma  177, 178
–	 humerus  67, 75
–	 ilial shaft  180
–	 metacarpal  48, 178
–	 metatarsal  48, 179, 180
–	 olecranon  75
–	 pedal bone  177, 203
–	 pelvic bones  124, 132, 177
–	 phalanges  25, 33
–	 proximal radius  75
–	 rib  129
–	 sacral vertebrae  181
–	 scapula  79
–	 scapular spine  87
–	 shoulder joint  87
–	 tibia  105
–	 ultrasonographical 

characterization  132
Free-hand ultrasound-guided 

centesis  234

G
Glenoid cavity  79
Glenoid tubercle  80
Greater trochanter  122, 126, 127, 176, 

213
Greater tubercle  81, 82, 87, 176
Growth plate  13, 176
–	 apophysis of the greater trochan-

ter  127
–	 calcaneal tuber  93
–	 distal femur  106, 108, 109, 113, 117
–	 distal humerus  69
–	 distal tibia  93, 94
–	 femoral bone  122
–	 femoral head  122, 127, 132
–	 femoral neck  122, 132
–	 greater tubercle  80
–	 humeral head  85
–	 humerus  68, 69, 82, 85
–	 lateral malleolus  93
–	 metacarpus/metatarsus  38
–	 metatarsal bones  140
–	 olecranal tuberosity  68
–	 proximal radius  68, 69
–	 proximal tibia  106, 108, 109, 111
–	 supraglenoid tubercle  81, 82
–	 tibial tuberosity  108, 109, 110
–	 ulna  69

H
Hemarthrosis
–	 coxofemoral joint  132
–	 stifle joint  118
Hematoma  11, 12, 18, 22
–	 differentiation  22
–	 fetlock joint  47
–	 fracture  177, 178
–	 gluteal muscles  135
–	 muscles  152
–	 pelvic region  135
Herniation
–	 synovial  22
Hindlimb anesthesia, sciatic and femoral 

nerve block  213
Humerus  82
Hydromyelia  221, 229
Hydrops
–	 tendon sheath  144
Hydro-syringomyelia  229
Hygroma
–	 carpal  17
–	 lateral tarsal  19, 89, 94, 97, 100, 101
–	 precarpal  19, 20, 54, 62
Hyperechoic reflections/spots 

(snow-flurry-like)  20, 22
Hyperemia
–	 metacarpal arteries  168
–	 metatarsal arteries  168
Hypoplasia, spinal cord  229

I
Inflammation
–	 carpal radial extensor tendon  143
–	 common digital flexor tendon 

sheath  145
–	 deep digital flexor tendon  144, 146
–	 lateral stifle joint  143
–	 muscle  152
–	 of the carpal extensors  138
Interlumbar space  222
Intramuscular injection, inappropiate  219
Intravascular injections, inadvertent  211
Intravenous regional limb perfusion  159
Ischial tuber  122, 123, 206, 207

J
Joint capsule  13, 16
Joint recess  13
Joint/s  12
–	 antebrachiocarpal joint  17, 19, 51, 52
–	 atlanto-occipital  222
–	 carpal joint  17, 20, 51, 52, 138
–	 carpometacarpal joint  20, 51, 52

–	 coxofemoral joint  121, 122, 124, 127, 
213, 236, 238

–	 distal interphalangeal joint  25, 26, 27, 
138, 194

–	 distal intertarsal joint  90, 93
–	 elbow joint  67
–	 femoropatellar joint  106, 108, 109, 

110
–	 femorotibial joint  106, 107, 108, 109
–	 fetlock joint  8, 18, 19, 35, 137
–	 hip joint  122
–	 lumbosacral joint  2
–	 metacarpophalangeal joint  16, 35, 67, 

89, 140
–	 metatarsophalangeal joint  18, 35, 140
–	 middle carpal joint  20, 51, 52, 138
–	 pastern joint  137
–	 proximal interphalangeal joint  25, 26, 

27, 30
–	 proximal intertarsal joint  16, 89, 93
–	 sacroiliac joint  122, 123, 124, 126
–	 scapulohumeral joint  81, 82, 84, 237
–	 shoulder joint  19, 79
–	 stifle joint  105, 107
–	 suprapatellar joint  108
–	 tarsal joint  89
–	 tarsocrural joint  14, 15, 20, 67, 89, 90, 

93, 237
–	 tarsometatarsal joint  90, 93
–	 ultrasound-guided interventions  233
Joint space  13, 16

L
Laceration
–	 muscles  147
Laminitis, chronic  194, 200, 201
Lateral resolution  4
Ligament/s  13
–	 accessoriometacarpal  17
–	 caudal cruciate  106
–	 collateral  12, 48
– –	 of carpal joint  51
– –	 of stifle joint  118
–	 cranial cruciate  106
–	 cruciate  12, 105, 106, 109, 118
–	 denticulate ligament  226, 227
–	 injuries  11
–	 intermediate patellar  106, 108, 109, 

110, 112, 113
–	 interspinous ligament  222, 223, 227
–	 lateral collateral  35, 39
– –	 of stifle joint  106, 143
– –	 of tarsal joint  90, 94
–	 lateral collateral of elbow joint  67, 70
–	 lateral patellar  106, 107, 108, 109
–	 long plantar  90, 91, 94, 102
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–	 medial collateral  35, 38, 39
– –	 of stifle joint  106, 107, 112, 118
– –	 of tarsal joint  90, 94
–	 medial collateral of elbow joint  67, 70
–	 medial patellar  106, 108, 109
–	 nuchal ligament  222, 227
–	 sacrotuberal  149
–	 suspensory siehe suspensory 

ligament  16
–	 yellow ligament  227
Lumbosacral plexus  213
Lumbosacral space  223
Lumbosacral transition  125
Luxation  18, 175
–	 coxofemoral  121, 122, 125, 131, 182, 

183
–	 elbow joint  182
–	 femoral head  131
–	 fetlock joint  35, 48, 182
–	 patellar  105
–	 scapulohumeral  79
–	 scapulohumeral joint  182
–	 shoulder joint  87
Lymph node, popliteal  110

M
Manica flexoria  138
Mechanical ultrasound-guided 

system  234
Meninges  222, 231
Meniscus  13, 106
–	 injuries  118
–	 lateral  110
–	 medial  112
Mesotendineum, thickened  20
Mesotenon, thickened  146
Metacarpal bone  16
Metacarpal epiphysis, displaced bone  48
Metacarpal fracture  48
Metacarpus/Metatarsus  38
Metatarsal epiphysis, displaced bone  48
Metatarsal fracture  48
Muscle injuries  147
Muscle/s  13, 147
–	 abductor pollicis longus muscle  138
–	 abscess  152
–	 anatomy  148
–	 biceps brachii muscle  68, 71, 79, 80, 

82, 137, 147, 148, 149
–	 biceps femoris muscle  19, 106, 107, 

108, 119
–	 brachiocephalicus muscle  79, 82
–	 carpal extensor muscle  138
–	 carpal flexor muscle  18
–	 carpal radial extensor muscle  18, 68, 

71, 147, 149

–	 carpal ulnar extensor muscle  70
–	 caudal tibial muscle  92
–	 cleido-occipitalis muscle  24
–	 common digital extensor muscle  68
–	 cranial tibial muscle  92, 107, 111
–	 deltoid muscle  80, 83
–	 digital flexor muscle  103
–	 epaxial muscles  226
–	 gastrocnemius muscle  91, 92, 106, 

137, 148, 149
–	 gluteal muscles  129, 131
–	 gluteobiceps muscle  106, 110, 147, 

149, 156
–	 gluteus medius muscle  157
–	 infraspinous muscle  19, 83
–	 interosseus medius muscle  138, 139, 

141
–	 lateral digital extensor muscle  18, 91, 

150
–	 lateral digital flexor muscle  18, 91
–	 long digital extensor muscle  91, 150
–	 long fibular muscle  91, 143
–	 longissimus muscle  206
–	 medial digital flexor muscle  18
–	 middle gluteal muscle  206, 207
–	 oblique carpal extensor muscle  138
–	 omotransverse muscle  24, 79, 82
–	 popliteus muscle  106
–	 psoas major muscle  214
–	 quadriceps muscle  106, 156, 213, 214
–	 rectus capitis dorsalis major mus-

cle  222
–	 rupture  152
–	 semimembranosus muscle  106, 147
–	 semitendinosus muscle  106, 147
–	 short digital extensor muscle  91
–	 soleus muscle  149
–	 subscapularis muscle  79
–	 superficial digital flexor muscle  90, 

91, 149
–	 supraspinous muscle  79, 82, 83
–	 tears  152
–	 tensor fasciae latae muscle  157
–	 third fibular muscle  91, 92, 105, 107, 

109, 111, 137, 148, 150
–	 trapezius muscle  79
–	 triceps brachii muscle  68, 71
Musculoskeletal structures
–	 impedance  3
–	 ultrasonographic evaluation  1
Musculoskeletal system, anatomical 

structures  13
Musculotendinous junction  147
Myelocele  221
Myelography  221
Myelomeningocele  221
Myosarcoma  24

N
Necrosis
–	 muscle  152
Nerve blocks
–	 ultrasound-guided  213, 234
Nerve conduction block  211
Nerve injuries
–	 sciatic nerve  135
Nerve/s  13, 211
–	 femoral nerve  214, 216, 219
–	 fibular nerve  150
–	 peroneal nerve  106, 107, 109, 135, 

213
–	 popliteal nerve  107
–	 saphenous nerve  214
–	 sciatic nerve  122, 135, 213, 214, 217
–	 tibial nerve  109, 213
Neuroparenchyma, paracentral 

cavitation  229
Neuropathies  219

O
Olecranal tuberosity  68, 69, 70, 176
Orientation  9
Osteitis  175, 183
–	 carpal joint  61
–	 distal growth plates of radius and 

ulna  51
–	 distal metacarpal/metatarsal growth 

plate  45
–	 elbow joint  75
–	 fetlock joint  35
–	 metacarpophalangeal joint  35
–	 metatarsophalangeal joint  35
–	 phalanges  25, 33
–	 proximal growth plate of the proximal 

phalanx  45
–	 shoulder joint  87
–	 stifle joint  116
Osteoarthritis  175
–	 coxofemoral joint  134
–	 stifle joint  105
–	 tarsal joint  89
Osteoarthrosis  189
–	 tarsal  95
Osteochondrosis  175, 189
–	 stifle joint  116
Osteolysis  185
–	 acetabular rim  129
–	 calcaneal tuber  103
–	 distal interphalangeal joint  31
Osteomyelitis  175, 183
–	 carpal bones  51, 61
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