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OSTEOLOGY
Acromion, clavicle.

ARTHROLOGY AND BURSAE
AC joint capsule, (articular disc).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TRANSDUCER
The medial tip of the transducer is placed on the clavicle, 
the lateral tip on the acromion. When experiencing troubles 
fi nding the AC joint palpate the joint; note that the clavicle 
is slightly higher than the acromion. 

PROCEDURE
Sweep the transducer from ventral to dorsal and observe 
the AC joint and changing dimensions.

PROCEDURE
To assess the stability of the AC joint a cross-over test 
is performed. The hand of the patient is actively moved 
under ultrasound visualization from quadriceps to the 
opposite shoulder, and back. First make a few active-
guided movements to instruct the patient on movement, 
range-of-motion and speed. Afterwards ask the patient 
to make the requested movement as instructed. Observe 
the stability of the AC joint. The relationship between the 
two bony structures should change minimally <1 mm. The 
degree of bone displacement is proportional to the severity 
of ligament injury.

PATIENT POSITIONING
Sitting upright on a stool with a 90 degree elbow fl exion 
and forearm resting on the quadriceps muscles.

SONOGRAPHER
Standing behind the patient, or sitting in front of the patient.

TP 11 – AC JOINT

Source: Vrije Universiteit Brussel
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◆: clavicle | ✪: acromion | ✔: superfi cial AC capsule | ●: deep AC capsule
★: AC joint

✪
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PITFALLS
Losing contact between skin and transducer during the cross-over test; the transducer should subtly follow the 
shoulder movements to keep contact with the skin.

MEASUREMENTS DATA AC JOINT

Studies Measurement Measurement points Thickness (mm)
(Mean ± SD)

Schmidt et al. (2004) Bone-capsule 
distance, medial side

At lateral end of 
clavicula

1.7 ± 1.4

Bone-capsule 
distance,
lateral side

At medial end of 
acromion

2.5 ± 1.7

AC joint space At cranial aspect of 
clavicula/acromion

5.2 ± 3.3

Kim et al. (2016) Distance AC interval Not specifying 
internal 
measurement 
points *

Ag: 20-29
D:  6.5 ± 0.9
N-D: 6.9 ± 1.1

Ag: 30-39
D:  6.4 ± 1.2
N-D: 6.8 ± 1.2

Ag: 40-49
D: 6.7 ± 1.7 
N-D: 6.5 ± 1.1

Ag: 50-59
D:  6.2 ± 0.8 
N-D: 6.6 ± 1.0

Abbreviations:  AC joint; Acromioclavicular joint, Ag; Age group, SD; Standard deviation, mm: millimeter * refer to 
protocol for further details

NOTES
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OSTEOLOGY
Humerus, ulna, olecranon, humeral trochlea, olecranon 
fossa. Typical are the three “stair steps”: 1) olecranon, 2) 
trochlea, 3) fossa.

ARTHROLOGY AND BURSAE
Humeroulnar joint, humeroulnar joint space, posterior 
olecranon recess, hyaline cartilage of trochlea, olecranon 
fossa and fat pad, olecranon bursa.

MYOLOGY
Triceps tendon, triceps musculotendinous junction, triceps 
aponeurosis, triceps muscle.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TRANSDUCER
The transducer is placed in transverse plane over the 
olecranon in line with the triceps tendon and muscle fi bre 
orientation. Regularly toggle the transducer in order to scan 
the triceps tendon perpendicular, and to keep it hyperechoic.

PROCEDURE
Sweep the transducer from medial to lateral and from distal 
to proximal to examine the full region.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TP 12 – POSTERIOR ELBOW: TRICEPS TENDON

PATIENT POSITIONING
Sitting upright on a stool with the side, or back, of the trunk 
facing the sonographer. The palm of the hand is placed 
on the examination table with the forearm pronated and 
the elbow moderately fl exed. The elbow of the patient is 
pointing towards the sonographer.

SONOGRAPHER
Sitting next to, or behind, the patient.

Source: Keener at al. (2010)
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✔

➤: humeral trochlea | ★: hyaline cartilage and synovia | ✔: capsule
●: triceps brachi tendon  | ✖: triceps brachi muscle

✖ ✖



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

-53-

TRANSVERSE / SAX

PITFALLS
 l Applying too much transducer pressure which interferes negatively with fluid collections, for example the 

olecranon bursa.
 l Not scanning the whole triceps tendon insertion. Scan every last bit of it, which sometimes means that 

you’ll have to scan around the angle of the olecranon.
 l Don’t mistake the inhomogeneous echogenicity at the footprint necessarily for pathology.
 l Mistaking the hypoechoic medial triceps muscle for a fluid collection. 
 l Mistaking the normal, healthy, hyperechoic medial triceps aponeurosis thickening for a calcification.

 
MEASUREMENT DATA TRICEPS TENDON INSERTION AT OLECRANON

Studies Measurement Thickness (mm)
(Mean)

O,Connor et al. (2004) Thickness 3.24

O,Connor et al. (2004) Width 19.66

 
Abbreviations:  mm: millimeter. 

NOTES
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TRANSDUCER
The transducer is placed in transverse plane over the 
femoral shaft a few centimeters distally from the greater 
trochanter. 

PROCEDURE
Sweep the transducer to proximal following the femoral 
shaft. While doing this you will see the emerging greater 
trochanter irregularity popping up. 

Sweep the transducer from distal to proximal over the 
greater trochanter and search for the sharpest peak of the 
bony contour. This peak will display the slope of the anterior 
and lateral greater trochanter facets. On the anterior facet 
you will find the transverse gluteus minimus tendon; on the 
lateral facet the transverse gluteus medius tendon. 

Regularly toggle the transducer in order to scan the tendons 
perpendicular, and to avoid anisotropy. After having 
assessed the tendinous insertion of the gluteus medius 
and minimus, follow them towards the musculotendinous 
junction and muscle by following the course of the specific 
structure: to proximal to follow the gluteus minimus, and to 
proximal dorsal to follow the gluteus medius.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PATIENT POSITIONING
The patient is lying on the contralateral hip with the hips 
and knees slightly flexed.

SONOGRAPHER
Sitting next to the patient.

TP 8 – LATERAL HIP: GLUTEUS MEDIUS, GLUTEUS MINIMUS, TROCHANTER BURSA

◆
➤

●✔

◆: Greater trochantor | ➤: gluteus minimus tendon | ✔: gluteus medius 
tendon  | ●: gluteus maximus muscle | ✪: tensor fascia latae muscle

✪
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PITFALLS
Trochanteric bursitis is an overdiagnosed pathology. In most cases of trochanteric pain, when assessing with 
ultrasound, the sonographer will notice the absence of any bursal problems. Be aware that bursal problems 
might exist, but that it’s more likely that they are a problem of the gluteal tendons inserting to the greater 
trochanter. These painful tendons don’t always have a hypoechoic appearance (tendinopathy,(partial)tearing, 
fl uids), but frequently also a hyperechoic appearance due to fatty infi ltration.

MEASUREMENTS DATA RECTUS GLUTEAL MUSCLES

Studies Tissue Age and gender-
groups

Thickness (mm)
(Mean in mm ± SD)

Fukumoto et al. (2012), Ikezoe et al. 
(2011), Taniguchi et al. (2015).

Gluteus maximus Older female 23.2 ± 4.0-4.2 mm

Gluteus medius Younger female 22.9 ± 5.80 mm

Older female 35.7 ± 5.1 mm

Gluteus minimus Younger female 19.3 ± 6.75 mm

Abbreviations:  mm: millimeter; SD: standard deviation.

OSTEOLOGY
Greater trochanter, greater trochanter facets (lateral facet 
and anterior facet), femoral shaft.

ARTHROLOGY AND BURSAE
Trochanter bursa complex: status? If pathology: how many 
bursae? What location? 

MYOLOGY
Gluteus medius tendon, gluteus minimus tendon, 
musculotendinous junction, gluteus medius muscle, gluteus 
minimus muscle, iliotibial tract, tensor fascia latae muscle, 
vastus lateralis tendon, vastus lateralis muscle.

Source: Woodley et al. (2008)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TRANSVERSE / SAX
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TRANSDUCER
The transducer is placed in transverse plane over the 
ventral ankle covering the talar dome. Regularly toggle the 
transducer in order to scan all structures in the region of 
interest perpendicular, and to keep them all hyperechoic.

PROCEDURE
After assessing the talar dome, the hyaline cartilage and 
synovial fluid, focus on the tibialis anterior tendon: the most 
medial anterior compartment tendon. Follow the tibialis 
anterior tendon to proximal and distal to its insertion before 
repeating it with the other two anterior compartment 
tendons.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PATIENT POSITIONING
In supine position with the hip and knee flexed, and the 
ankle in plantar flexion.

SONOGRAPHER
Sitting at the end of the patients’ leg.

TP 10 – ANTERIOR COMPARTMENT / ANKLE: TALAR DOME, TIBIALIS 
ANTERIOR, EXTENSOR HALLUCIS LONGUS, EXTENSOR DIGITORUM 
LONGUS

◆

➤

● ★✔

◆: Talar dome | ➤: hyaline cartilage and synovial fluid | ✔: tibialis anterior 
tendon  | ●: extensor hallucis longus tendon | ✪: extensor hallucis longus 
muscle | ★: extensor digitorum longus tendon | ✖: dorsalis pedis artery   
C: deep peroneal nerve | @: inferior extensor retinaculum

✪

C ✖

@
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PITFALLS
 l Applying too much pressure which compresses fl uid collections or arterial structures.
 l Mistaking the hypoechoic colour around the extensor hallucis tendon for fl uid. When extending the hallucis 

you will see that its muscle tissue. The extensor hallucis is showing its musculotendinous junction. 
 l Creating anisotropy while scanning the tendons. Toggle the transducer to maintain the ultrasound beam 

perpendicular to them and avoid anisotropy as scanning progresses.
 l Not following the tendons to proximal and distal. Scanning at only talar dome level is not suffi cient.

MEASUREMENTS DATA TRANSVERSE TIBIALIS ANTERIOR TENDON

Studies Width (mm)
(Mean ± SD)

Based on: Brushoj et al. (2006), Maganaris et al. (1999), Schmidt et al. (2004),  
Murley et al. (2014)

8.23 ± 0.3 mm

Abbreviations:  mm: millimeter; SD: standard deviation.

TRANSVERSE / SAX

Source: Dalmau-Pastor et al. (2016)

OSTEOLOGY
Tibia, talus, navicular bone, medial cuneiform bone, 
intermediate cuneiform bone, lateral cuneiform bone, 
cuboid bone, metatarsal bones, all phalanx bones.

ARTHROLOGY AND BURSAE
Talocrural joint, midtarsal joints, joint capsule, hyaline 
cartilage and synovia, superior and inferior extensor 
retinaculum

MYOLOGY
Extensor hallucis longus muscle and tendon, tibialis anterior 
muscle and tendon, extensor digitorum longus muscle and 
tendon, musculotendinous junction of all muscles, and all 
tendon sheaths.

NEUROLOGY AND VASCULAR
Dorsalis pedis artery, deep peroneal nerve.
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