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Learning objectives

To present a review of the evaluation protocols of the wrist using ultrasonography,
illustrated with didactic schemes and videos.

To describe the normal anatomy of the articular structures of the wrist.

Background

The ultrasonography of the wrist has a pivotal role in its imaging evaluation. It offers the
advantages of good spatial resolution, real time evaluation, contralateral comparison and
guidance in joint interventions.

Ultrasonography also allows an evaluation in different positions of the wrist, as well as
static and dynamic scanning, thus yielding a good accuracy in the depiction of the main
pathology of this joint.

Wrist is usually approached through its dorsal and palmar segments (Fig. 1).

Images for this section:
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Dorsal segment  First compartment Abductor pollicis longus (APL) tendon
Extensor pollicis brevis (EPB) tendon
Radial artery and nerve
Second compartment Extensor carpi radialis longus (ECRL) tendon

Extensor carpi radialis brevis (ECRB) tendon

Third compartment Extensor pollicis longus (EPL) tendon

Fourth compartment Extensor digitorum communis (EDC) tendons
Extensor indicis proprius (EIP) tendons

Fifth compartment Extensor digiti minimi (EDM) tendon

Six compartment Extensor carpi ulnaris (ECU) tendon

Scapholunate ligament
Lunatutriquetral ligament

Triangular fibrocartilage

Ventral Proximal carpal tunnel Flexor retinaculum

segment Flexor digitorum superficialis (FDS) and

profundus (FDP) tendons
Flexor pollicis longus (FPL) tendon
Flexor carpi radialis (FCR) tendon

Distal carpal tunnel Median nerve

Guyon tunnel Ulnar nerve, artery and vein

Fig. 1: Checklist of ultrasonography of the wrist.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Findings and procedure details

TECHNIQUE

For the evaluation of the wrist, the patient sits in front of the examiner with the elbow and
the wrist resting over the examination table.

A highfrequency linear transducer (12-17 MHz) should be used.

Wrist is divided in dorsal and palmar segments. Dorsal segment is the compartment
where the extensor tendons are located and is divided in six compartments. Ventral
segment is the compartment of the carpal and Guyon tunnels.

DORSAL SEGMENT

For the initial evaluation of the dorsal segment of the wrist, the transducer is placed in a
transverse plane over the pronate wrist. For dynamic scanning of the extensor tendons,
the hand can be placed over a pillow, a towel or a gel tube with finger hanging outside
its edge to allow easy movements of the fingers and a passive flexion of the radiocarpal
joint (Fig. 2). Identification of the individual tendons in each compartment is allowed by
its location and its behavior at dynamic examination.

FIRST COMPARTMENT

In the first segment one can find the abductor pollicis longus (APL) and extensor
pollicis brevis (EPB) tendons. For their assessment, the wrist is placed halfway between
pronation and supination, and the transducer over the radial styloid process. APL tendon
appears as a rounded hyperechoic structure in ventral position and EPB tendon in a
dorsal position (Fig. 3). The extensor retinaculum appears as a thin hypoechoic line that
passes over the tendon. It can have a vertical septum that divides the first compartment.
In the assessment of the distal APL sometimes it's possible to see APL accessory tendon.
In this position, the radial artery and nerve also appear in a ventral position, with the
former more deep and the second more superficial.

SECOND COMPARTMENT

In the second compartment it's possible to find the extensor carpi radialis longus (ECRL)
and the extensor carpi radialis brevis (ECRB) tendons. They are examined with the palms
of the hand down and with the probe in the transverse plane over the radial styloid (Fig.
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4). If the transducer sweeps proximally, it is possible to identify the tendons of the first
compartment crossing superficially from the ulnar to the radial side (Fig. 5).

THIRD COMPARTMENT

In the third compartment one can see the extensor pollicis longus (EPL) tendon. For its
assessment, the probe is placed over the Lister's tubercle, and the second compartment
will appear in the radial side and the third compartment in the ulnar side (Fig. 6). If the
EPL tendon is followed to its insertion, it will cross the second compartment tendons
superficially (Fig. 7).

FOURTH AND FIFTH COMPARTMENTS

In the fourth compartment it's possible to find the extensor digitorum communis (EDC)
and extensor indicis proprius (EIP) tendons. The transducer should be placed in mid
dorsal wrist, and the tendons appears in the ulnar side of the EPL tendon (third
compartment) (Fig. 8).

In the fifth compartment there is the extensor digiti minimi (EDM) tendon, that it is located
between radius and ulna, in the ulnar side of the fourth compartment (Fig. 8).

Dynamic scanning of these compartments could be useful to differentiate the EDC, EIP
and EDM tendons (Fig. 9).

SIXTH COMPARTMENT

In the sixth compartment it's possible to see the extensor carpi ulnaris (ECU) tendon. The
wrist is placed in radial deviation and the transducer over the styloid process of the ulna.
The ECU will appear between the head and styloid process of the ulna (Fig. 10).

LIGAMENTS OF THE WRIST

The ligaments of the wrist can also be assessed by ultrassonography, at least partially.

The probe should be placed distally to the Lister's tubercle, in the transverse plane.
Scapholunate ligament appears as a triangular fribrillar structure between lunate and
scaphoid (Fig. 11). Ulnar deviation of the wrist could help to assess this ligament.

If the probe is swept to the ulnar side, the lunatutriquetral ligament appears between
triquetrum and lunate (Fig. 12).

With the wrist in radial deviation and the transducer in a longitudinal plane, one can find
the triangular fibrocartilage distally to the styloid of the ulna. The triangular fibrocartilage
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appears deep to the extensor carpi ulnaris tendon in the sixth compartment, as an
echogenic inverted triangular structure.

VENTRAL SEGMENT

For the examination of the ventral segment of the wrist, the transducer is placed in a
transverse plane over the supinate wrist.

PROXIMAL CARPAL TUNNEL

For assessment of the proximal carpal tunnel, the transducer is placed transversally, over
the scaphoid tubercle and the pisiform, on radial and ulnar side respectively.

The flexor retinaculum appears as a hypoechogenic band that crosses over the carpus,
and below which are the flexors tendons and the median nerve.

The flexors tendons are divided in four from flexor digitorum superficialis, four from flexor
digitorum profundus and flexor pollicis longus tendon that appear in radial side (Fig.
13). Dynamic scanning with finger flexion could be useful for the identification of these
tendons and their normal motion. Sweeping the probe to the radial side, flexor carpi
radialis appears over scaphoid.

DISTAL CARPAL TUNNEL

For the assessment of the distal carpal tunnel, the transducer is swept distally to a
transverse plane with the trapezium tubercle on the radial side and the hamate hook on
the ulnar side. The flexion of the wrist could be useful to better evaluate the carpal tunnel.

The median nerve appears as an elliptic structures that often courses just deep to the
flexor retinaculum, parallel to the second and third flexor tendons (Fig. 14). For the proper
examination of the median nerve, the probe should be shifted distally in the carpal tunnel.
The examiner should be aware to the possible anatomic variants, like persistent median
artery or a bifid proximal median nerve.

GUYON TUNNEL

In the medial side of the supine wrist, with the transducer in a transverse plane, it is
possible to examine the Guyon tunnel with ulnar nerve, artery and vein. After identification
of the pisiform bone, the artery appears as a round, pulsatile hypoechoic structure in
radial side and the ulnar nerve appears between the pisiform and the ulnar artery as a
small structure with internal hypoechoic fascicles (Fig. 13). If the ulnar nerve is followed
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distally, it's possible to identify its two branches, the superficial sensory and the deep
motor branches.

Images for this section:

Fig. 2: Hand and transducer positioning.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Fig. 3: First compartment. ALP, abductor pollicis longus tendon; EPB, extensor pollicis
brevis tendon; white arrowheads, retinaculum.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Fig. 4. a.Proximal and b. distal second compartment. ECRL, extensor carpi radialis
longus tendon, ECRB, extensor carpi radialis brevis tendon; white arrowheads, tendons
of the first compartment crossing superficial to the second compartment.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Fig. 5: Tendons of the first compartment crossing tendons of the second compartment
superficially from the ulnar to the radial side.

© Radiology Department, Coimbra University Hospital - Coimbra/PT

Fig. 6: Third compartment. ECRB, extensor carpi radialis brevis tendon; EPL, extensor
pollicis longus tendon; asterisks, fourth compartment.
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© Radiology Department, Coimbra University Hospital - Coimbra/PT

Fig. 7: EPL tendon crossing superficially the second compartment tendons.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Fig. 8: Fourth and fifth compartments. ECRB, extensor carpi radialis brevis tendon; EPL,
extensor pollicis longus tendon; asterisk, fourth compartment; arrowhead, extensor digiti
minimi tendon.

© Radiology Department, Coimbra University Hospital - Coimbra/PT

Fig. 9: Dynamic scanning of the fourth compartment.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Fig. 10: Six compartment. ECU, extensor carpi ulnaris tendon.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Fig. 11: Scapholunate ligament. White arrowhead, scapholunate ligament.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Fig. 12: Lunatutriquetral ligament. White arrowhead, lunatutriquetral ligament.

© Radiology Department, Coimbra University Hospital - Coimbra/PT

Fig. 13: Proximal carpal tunnel. FCR, flexor carpi radialis tendon; FPL, flexor pollicis
longus tendon; asterisk, median nerve; white arrowheads, flexor retinaculum; inside white
line, flexor digitorum profundus and superficialis tendons; a, ulnar artery; n, ulnar nerve;
Pisif, pisiform.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Fig. 14: Distal carpal tunnel. Trap, trapezius; asterisk, median nerve; white arrowheads,
flexor retinaculum; inside white line, flexor digitorum profundus and superficialis tendons;
ham, hamate.

© Radiology Department, Coimbra University Hospital - Coimbra/PT
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Conclusion

Ultrasonography of the wrist provides dynamic and real-time evaluation of the integrity
of the joint structures. Therefore the knowledge and the systematization of the wrist
ultrasonography are essential, thus allowing diagnosis of frequent pathologies that are
ultimately responsible for significant morbidity and functional disability.
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