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PICTORIAL ESSAY

Normal Sonographic Anatomy of the
Wrist With Emphasis on Assessment of
Tendons, Nerves, and Ligaments

Salvatore Gitto, MD, Ferdinando Draghi, MD

Sonography allows for rapid, cost-effective, noninvasive, and dynamic evaluation of soft
tissue structures, thus representing a valuable tool for ruling out musculoskeletal disorders
of the wrist. Because of the complexity of the wrist joint, sonographic training and famil-
iarity with normal and variant anatomy are needed to avoid misdiagnosis and improper
treatment. The aim of this article is to enlighten readers about the structures represent-
ing normal findings or common variants during sonographic evaluations of the wrist.
The main text reviews the pertinent gross anatomy and procedures that are recom-
mended to assess the soft tissue structures of the wrist, with particular emphasis given
to tendons, nerves, and ligaments. Detailed explanations of the scanning techniques
and sonographic appearance of the wrist structures are provided in the figure legends.

Key WordBgaments; musculoskeletal ultrasound; nerves; sonography; tendons;
wrist imaging

activities. Inay occur as a result of disorders affecting the

A painful or disabled wrist often compromises daily life
tendons, nerves, or ligaments, which require early diagnosis

Received July 2, 2015, from the Radiology Institute, to ensure optimal clinical managéerfsta cost-effective, quick,

Scientific Institute for Research, Hospitalization,
and Health Care, Policlinico San Matteo Foundation,

and noninvasive imaging technique that also provides dynamic

University of Pavia, Pavia, Italy. Revision assessment, sonography is a valuable tool for examining the mus-
requested August 6, 2015. Revised manuscript culoskeletal system. Current ultrasound systems allow for visuali-

accepted for publication August 24, 2015.

zation of the small superficial structures of the wrist with high

Address correspondence to Salvatore Gitto, resolutior:*Since the wrist joint is complex, to avoid misdiagnosis,
MD, Radiology Institute, Scientific Institute for  axaminers should be familiar with normal findings and variants

Research, Hospitalization, and Health Care,
Polclinico San Matteo Foundation, University of

commonly depicted when evaluating the wrist. Here we review the

Pavia, Viale Camillo Golgi 19, 27100 Pavia, Italy. Normal and variant anatomy of the wrist and discuss the scanning

E-mail: sal.gito@gmail.com

doi:10.7863/ultra.15.06105

techniques that are recommended to assess the soft tissue structures
of the wrist, with particular emphasis given to tendons, nerves, and
ligaments.
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Gitto and Draghi,Normal Sonographic Anatomy of the Wrist

Scanning Technique comprising fascicles, separated by hyperechoic bands that
correspond to the surrounding connective tissue; on trans-

High-resolution linear array transducers ( 12MHz) wigrse scans, nerves are depicted as hypoechoic round

a broad bandwidth are advisable for a complete evalhettisnfasciclasirounded by echogenic perineurium and

of wrist structur@all of the images presented in this agpineuriund.

cle were obtained with a high-resolution 12...18-MHz lineBlood vessels appear anechoic on sonograms. Veins are

transducer (EPIQ 7 ultrasound system; Philips Healtrezsy distinguished from arteries, as they collapse on appli-

Eindhoven, the Netherlands). cation of moderate pressure from the transducer. Finally,
The patient needs to sit opposite the operator witGanegraphy provides visualization of the skin, which is

hand lying on a plane surface. According to the andigpsitechoic, the subcutaneous layer, which is hypoechoic

region of interest, mild dorsiflexion during a volar exdithi-hyperechoic bands, and the cortical bone, which

nation or mild volar flexion during a dorsal examin&pears as a continuous hyperechdic line.

may be requiré€dlinar and radial deviations are useful

when assessing radial and ulnar collateral liganfetigfysor Tendons

respectiveR/A large amount of gel and multiple-plane

scans allow optimal visualization of the soft tissue $tra@@xtensor tendons cross the dorsum of the wrist through

tures of the wrist. 6 osseofibrous tunnels or compartments (Figure 1), num-

bered from radial (1) to ulnarf@)he roof of these com-
Normal Sonographic Appearance of Wrist partments is the extensor retinaculum, also known as
Structures dorsal carpal ligament, which is a focal thickening of the

antebrachial fascia that spreads obliquely from the radius to
Tendons are composed of longitudinally oriented fasthi€idgquetrum and pisiform. Vertical fibrous septa extend
of type 1 collagen fibers. On sonograms, collagen bdadisward from the retinaculum, forming the medial and
appear hyperechoic, resulting in a fibrillar pattern withateial walls of the tunnels, and then attach to the radius,
tiple paralléihes in longitudinal planes and multiple dotga, and distal radioulnar joint, which represent their
in transverse plaR@¥ith the exception of the flexor carfwor®3Regardless of the number of tendons it contains,
ulnaris and palmaris longus, all tendons of the wriee@hecompartment is generally enclosed within a single
enveloped by synovial sheaths that are sonographidadial sheath.
depicted as thin echogenic fluid-containing stréictures.
Some fluid may be present in small amounts in individuals

with normal anatomy, but this fluid increases consideFigure 1. Schematic diagram of the extensor tendons of the wrist, super-
; : imposed on a wrist radiograph. The extensor tendons cross the dorsum
it an mﬂammatory Process oéeurs. of the wrist through 6 osseofibrous tunnels or compartments, numbered

Similarly to tendons, ligaments consist of type lfrom radial (1°) to ulnar (6°). The extensor retinaculum forms the roof of

lagen fibers, which are mainly oriented parallel to theithese compartments and is represented as a gray band.
axis, forming bundles. Sonographically, they app sz

fibrillar structures that lie deeper than wrist téfdo
During sonographic evaluations of tendons and liga
the transducer needs to be held exactly orthogonal
examined structure to avoid anisotropy, which is a
factual decrease in echogenicity that mimics a path
change. Anisotropy appears to a lesser extent when
ing nerves.

Peripheral nerves are composed of multiple axg
fibers surrounded by Schwann cells and a thin conn
tissue, the endoneurium. Nerve fibers are grouped
cicles enclosed within thin concentric layers of densg
nective tissue, the perineurium, and assembled toge
a matrix of loose connective tissue called the epine
Sonographically, in longitudinal planes, nerves sho
cicular pattern with multiple hypoechoic parallel |
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The first compartment (Figure 2A) is located ontthéne Lister tubercle, a dorsal bony prominence of the dis-
radial aspect of the wrist and is occupied by the tendahsaafius, and contains the tendons of the extensor carpi
the abductor pollicis longus and extensor pollicis mamlisis longus and extensor carpi radialis brevis muscles;
muscle$!-3An additional septum may separate the fist variants occur with accessory tendons anttdheaths.
compartment longitudinally into 2 parts, thereby defpproximately 3.5 to 4.8 cm proximal to the Lister tubercle,
mining an anatomic variation in which pathologic chahgdsndons of the second compartment run beneath those
are confined to only 1 of these 2 tendons (commonlgftine first compartment (Figure 3A), resulting in a friction
extensor pollicis brevis tendon). The abductor longuptent responsible for an overuse disorder known as proxi-
don often has multiple terminal laminae instead of a siatjistersection syndrof¥The extensor pollicis longus
insertior? The second tunnel (Figure 2B) passes radiafigon runs through the third compartment (Figure 2C),

Figure 2. Extensor compartments depicted on transverse scans. The
abductor pollicis longus (APL) and extensor pollicis brevis (EPB) ten-
dons lie within the first osteofibrous tunnel, on the radial side of the wrist
(A). On the radial side of the Lister tubercle, the extensor carpi radialis
longus (ECRL) and extensor carpi radialis brevis (ECRB) tendons run
through the second osteofibrous tunneB). On the ulnar side of the
Lister tubercle, the extensor pollicis longus (EPL) passes through
the third osteofibrous tunnel €). The extensor indicis proprius (EIP)
and extensor digitorum communis (EDC) tendons lie within the fourth Radius
osteofibrous tunnel D). At the level of the distal radioulnar joint, the
extensor digiti minimi proprius (EDMP) tendon runs through the fifth
osteofibrous tunnel E). The extensor ulnaris carpi (ECU) tendon
passes through the sixth osteofibrous tunnel, on the ulnar side of the _
wrist (F). These tendons appear as fibrillar structures, and are encircled
by the extensor retinaculum (arrows), which is hypoechoic because of

anisotropy A. F).

Lister

Radius

Radius
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on the ulnar side of the Lister tubBéfdethen proceeds The tendon of the flexor carpi radialis (Figure 5) inserts
over the tendons of the second compartment (Figurendtd)some fibers into the scaphoid and then proceeds dis-
resulting in a friction point responsible for a further ov&lgeUnlike the other tendons of the superficial group, it is
disorder called distal intersection syndftdime fourth encircled within a synovial sheath that begins roughly 3 cm
tunnel (Figure 2D) is covered by the thickest portioaboive the wriSt1“The palmaris longus is considered an
the extensor retinaculum and includes the tendons attessory muscle in humans and is often used in tendon
extensor digitorum communis and extensor indicisgredt procedures. It is usually contiguous with the palmar
prius musclés!3The tendon of the extensor digiti mifascia or inserts into the flexor retinaculum, also known
imi proprius muscle occupies the fifth tunnel (Figure&EYhe transverse carpal ligament, a fibrous band that
which lies directly over the distal radioulna¥tjbint.crosses the front of the carpus extending from the scaphoid
The sixth compartment (Figure 2F) is located at the almdrtrapezium to the pisiform and hamate. The flexor
aspect of the wrist and contains the tendon of the extampoulnariendon (Figure 6) inserts into the pisiform,

carpi ulnaris musélé3 the flexor retinaculum, and the hook of the hamate and also
proceeds distally with a few fitmetimes, it is sepa-
Flexor Tendons rated from the pisiform by a bursa, which is sonographi-

cally recognizable only if it containg fluid.
On the volar side of the wrist, there are 3 tendinous layérke second layer contains the tendons of the flexor
(Figure 4) that correspond to the muscle layers of thedigiterum superficialis muscle, and the third layer includes
rior forearm. The most superficial tendinous layer inclireeendons of the flexor digitorum profundus and flexor
from radial to ulnar, the tendons of the flexor carpi rag@llisis longus. The tendons of the flexor digitorum super-
flexor palmaris longus, and flexor carpi ulnaris muscigéss and profundus muscles (4 tendons in each), the
flexor pollicis longus tendon, and the median nerve all pass
through the carpal tunnel (Figure 5). The carpal tunnel is

Figure 3. Proximal and distal intersections. Proximal to the Lister tuber- .
9 delimited dorsally by the carpal bones (floor) and volarly

cle, transverse scans depict the abductor pollicis longus (APL) and

extensor pollicis brevis (EPB), which cross over the extensor carpi radi- by the flexor retinac_ulum (roof). It is conventionally divideo_l _
alis longus (ECRL) and brevis (ECRB) tendo#§.(During wrist move-  iNto 2 parts: a proximal segment whose walls are the pisi-

ment, friction can develop between these groups of tendons, thus giving form on the ulnar side and the scaphoid on the radial side,
rise to proximal intersection syndrome. After passing through the third

osteofibrous tunnel, the extensor pollicis longus (EPL) tendon passes

over the ECRL and ECRB tendons, thus generating a further friction pOimFigure 4. Schematic diagram of the flexor tendons of the wrist. 1 indi-

called the distal intersectiong).

cates flexor digitorum superficialis tendons; 2, flexor digitorum profun-

dus tendons; 3, flexor pollicis longus tendon; 4, flexor carpi radialis
tendon; 5, palmaris longus tendon; and 6, flexor carpi ulnaris tendon.
The flexor retinaculum is represented as a gray band that crosses the
front of the carpus and forms the roof of the carpal tunnel.

1084 J Ultrasound Med 2016; 35:1081...1094
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and a distal segment delimited by the hook of the h@oatenon Variations in Muscles and Tendons
on the ulnar side and the tubercle of the trapezium on the
radial side. The flexor pollicis longus tendon, locatgleaforearm and hand muscles show several anatomic vari-
the radial border of the carpal tunnel, has its own shagtat the wrist. They are most frequently asymptomatic
The tendons of the flexors digitorum superficialis andiptbrepresent incidental findings but may also present as
fundus overlap on the ulnar side of the tunnel and spaligadle swellings or generate nerve compression within
common shea®t®The Guyon canal (Figure 6) is sup&he carpal tunnel or Guyon é&Aal.accessory extensor
ficial to the carpal tunnel and extends from the pisifogair 9 radialis muscle may be found between the exten-
the hook of the hamate. It is delimited dorsally by the #exsdrpi radialis brevis and longus and originates directly
retinaculum (floor) and volarly by the palmar carpal (igr@perly the accessory extensor carpi radialis) or inde-
ment, which is the distal extent of the antebrachial frgeiently (intermediate extensor carpi radialis) from the
and the palmaris brevis muscle (roof). The ulnar neni@@indnuscles. Its tendon runs through the second extensor
ulnar artery pass through this canal, and 1 or 2 veins goaydgtment of the wrist or, rarely, through a separated
present®2The fourth muscle layer of the anterior fotgscial tunnel beneath the extensor retinaculum (if the
arm is represented by the pronator quadratus, whictheigssory muscle arises from the extensor carpi radialis
inates and inserts within the forearm and does not dxtefg?  The prevalence of an additional muscle amounts
to the wrist? to 10% to 24% of the population in cadaveric studies, with
frequent bilateralf§2The palmaris longus is also highly
Figure 5. Flexor carpi radialis tendon and carpal tunnel. During avolarvariable. Its ageneSiS may be unilateral or bilateral and
examination of the wrist, a transverse scan depicts the flexor pollicisOCCUrS in 4% to 25% of individuals, with a higher prevalence
longus (FPL) tendon, the flexor digitorum superficialis (FDS) and flexor jn white populations. All other pa|mari5 |0ngus variants are
digitorum profundus (FDP) tendons, as well as the median nerve (MN), observed in approximately 9% of the population and
all running through the carpal tunnel. Tendons appear as fibrillar struc- . . . . . .
tures, and the median nerve shows a fascicular pattern. The flexor reti-mamly include a duphcated, d'QaSt“C’ entlrely mUSCUIar'
naculum (arrows) circumscribes the carpal tunnel superiorly and is andreversed palmaris longus (Figure 7), a structure that is
hypoechoic because of anisotropy. Right above the carpal tunnel, the tendinous proximally and muscular distally (in contrast to
flexor carpi radialis (FCR) tendon and ulnar artery (UA) are visualized. the normal pa|maris |Ong’%js?)5Among the accessory
hypothenar muscles, the accessory abductor digiti minimi
(Figure 8) is the most common and occurs in 24% of indi-
viduals. It arises from the antebrachial fascia or, alternatively,
from the palmaris longus tendon in the distal forearm
before coursing through the Guyon canal in a superficial
positior?®0On the dorsum of the wrist, an extensor digito-
rum brevis manus muscle is described in 1.6% of the pop-
ulation, most frequently originating from the dorsal capsule
deeper than the extensor retinaé(Mitirer raranatomic
Figure 6.Guyon canal and flexor carpi ulnaris tendon. During a volar varlan'gs_ aJF the \!V!’IS'[ are the ac,ces_sory flexor (_jlgltorum
examination of the wrist, a transverse scan shows the ulnar artery (UAﬁuperfICIaIIS indicis muscle, which is characterized by a
and ulnar nerve (UN) within the Guyon canal. The ulnar nerve appears asnuscle belly replacing the tendon directed to the index fin-
a fascicular structure, and it has already divided into its superficial andger, and the flexor carpi radialis brevis vel profundus mus-
deep branches. The ulnar artery is anechoic. On the ulnar side, theCle, which arises from the distal radius and runs deeper than

Guyon canal is delimited by the pisiform bone and flexor carpi ulnaris . .01
(FCU) tendon. the flexor carpi radialis.

Nerves

The sensory branch of the radial nerve, the ulnar nerve, and
the median nerve cross the wrist. The sensory branch
of the radial nerve (Figure 9) is superficial and divides into
its terminal cutaneous branches after passing over the
myotendinous junctions of the abductor pollicis longus
and the extensor pollicis bfevis.

Pisiform
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The median nerve (Figure 5) runs through the cdmzaiches after emerging from the tttiinel small pal-
tunnel immediately beneath the flexor retinaculum, alnevecutaneous branch of the median nerve (Figure 10)
the flexor pollicis longus tendon and the laminae drtbes just proximal to the carpal tunnel and pierces the
flexor digitorum superficialis, and gives rise to its teramteldrachial fascia before innervating the cutaneous and
subcutaneous tissues of the palm. In some individuals, its
course is extremely superficial, so this configuration should

Figure 7. Reversed palmaris longus. On the volar surface of the forearm,be examined cIoser if a surgical incision of the flexor reti-
transverse scans show the distal belly of the reversed palmaris longus

(RPL) lying in a superficial position, adjacent to the flexor carpi radialis
(FCR) tendon. The median nerve (arrow) is deeper than the RPL and

FCR_ £). The muscular belly crosses the carpal tunnel right above the Figure 9. Superficial branch of the radial nerve. On the dorsal side of the
median nerve B, arrow). distal forearm, transverse scans show the superficial branch of the radial
nerve (arrow), appearing as a fascicular structure that passes radial to
the extensor carpi radialis longus (ECRL) and brevis (ECRB) tendons in
a superficial position A). At the level of the proximal intersection, it
crosses over the myotendinous junction of the abductor pollicis longus
(APL) and extensor pollicis brevis (EPB) and then becomes ulnaiG).

Figure 8. Accessory abductor digiti minimi muscle. On the ulnar side of
the wrist, a transverse scan may depict an accessory abductor digiti min-
imi (AADM) muscle within the Guyon canal. The ulnar artery (UA) and [l
the superficial and deep branches (arrows) of the ulnar nerve are also
visualized.
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naculum is plann&#One important anatomic variation ~ The ulnar nerve (Figure 6) usually enters the Guyon

is a bifid median nerve (Figure 11), which occurs in rocahdl after dividing into its superficial sensory and deep
20% of individuals and is often associated with a persistiemtbranches, but in around 10% of individuals, this
median artery (Figure 12). The median artery arisestdffoncation takes place inside the tunnel. The ulnar artery
the ulnar artery and passes along the ulnar side of thepasdias along the radial side of the ulnar nerve but is also
nerve or, if the median nerve is bifid, generally betweeritide, as its deep palmar branch may pass over, between,
2 median nervés. or beneath the nerve terminal brafi¢hes.

Figure 10. Small cutaneous branch of the median nerve. The small cutaneous branch (arrows) of the median nerve (MN) is depictedvandeans
scans at the level of the wrist, where it arises from the median néryvar(d pierces the flexor retinaculunBy.

Figure 11. Bifid median nerve. On the volar surface of the middle forearm, transverse scans show a single median nerve (arrows) lying between the flexor
digitorum superficialis and profundus muscleg\J. When proceeding distally, the main nerve trunk bifurcates into 2 brancBgswhich are close to

each other at the level of the pronator quadratus (PQ) mus€ (Vithin the carpal tunnel, 2 median nerves can be seen in the usual position, right
beneath the flexor retinaculuni).

J Ultrasound Med 2016; 35:1081...1094 1087
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Extracapsular Ligaments The extrinsic ligaments connect the carpus with the
forearm bones or the radioulnar ligaments and are further
The extensor and flexor retinacula, previously refergetpetvided into dorsal, palmar, and collateral liarents.
as the dorsal and transverse carpal ligaments, ard bgtextrinsic palmar ligaments (Figure 13) form 2 arcuate
capsular, ey lie superficial to the wrist fibrous capssfieictures, respectively attaching to the capitate on the
The pisotriquetral ligament belongs to the same grougistadicarpal row (greater arc) and outlining the lunate on
connects the triquetrum and pisiférm. the proximal row (lesser &f¢)e triangular area between
these arcs is called the space of Poirier and is vulnerable to
Intracapsular Extrinsic Ligaments and Tri- injury and dislocation, as it is not covered by any figaments.
angular Fibrocartilage Complex The radioscaphocapitate ligament (Figure 14) originates
at the distal radius, from the radial styloid to approximately
The intracapsular ligaments are located between thiheymiddle of the scaphoid fossa, and inserts into the
ovial and fibrous layers of the wrist joint and interdigig&ghoid and capitate. The long radiolunate ligament
with each another, leading to an unclear demarcatidigore 15)lso known as the palmar radiolunotriquetral
their fiberd2They are named for the origin and inserti@rradiotriquetral ligament, connects the remaining part
bones, proximal to distal and radial to ulnar, and clas$ifieel scaphoid fossa with the lunate and triquetrum.
into extrinsic and intrinsic ligam@nts. Theshort radiolunate ligament (Figure 16) extends from
the lunate fossa of the radius to theutfatee radio-

Figure 12. Persistent median artery and bifid median nerve. In the dis-

tal forearm, transverse scans show the median artery (MA) running ulnarFigure 13. Schematic diagram of the palmar extrinsic ligaments of the
to 2 median nervesA, arrows). At the level of the wrist, it becomes more wrist, superimposed on a wrist radiograph. 1 indicates radioscapho-
superficial and crosses the carpal tunnel between the 2 nerve trunks, capitate ligament; 2, long radiolunate ligament; 3, short radiolunate
right below the flexor retinaculunB. ligament; 4, ulnolunate ligament; 5, ulnotriquetral ligament; and 6, ulno-
capitate ligament.
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scapholunate ligament (Figure 17), also known as th&digmi6. Short radiolunate ligament. The transducer is placed in the
mentof Testutand Kuenz s between the long andiSHEYEe ore 1 s e 5 e o s o e
radlo!unate ligaments. Itis not a true ligament in th am_ s) is visﬁalized al?angyits long axis as a fibrillar structure egtending
tologic sense but, rather, a heurovascular structureiih: distal radius to the lunate.

vascular origins from the anterior interosseous and [gdia

arteries and a neural origin from the anterior interos
nerve’®The palmar ulnolunate and palmar ulnotrique
ligaments (Figures 18 and 19) originate from the
radioulnar ligament, with no clear proximal demarcg
and attach to the lunate and triquetrum, respecti
The palmar ulnocapitate ligament (Figure 20) origin
from the ulnar fovea and extends distally superficial Radius
palmar ulnolunate and ulnotriquetral ligaments. It te
nates on the capitate, where it interdigitates with the
scaphocapitate ligament, forming the arcuate liga
The arcuate ligament corresponds to the greater arc
ously describé&g34

Lunate

Figure 14. Radioscaphocapitate ligament. The transducer is placed in Figure 17. Radioscapholunate ligament. The radioscapholunate liga-
the longitudinal plane at the palmar aspect of the distal radius and then ment is not a true ligament in the histologic sense but, rather, a neu-
moved distally and slightly rotated toward the capitate. The ligament rovascular structure. Its neural component arises from the anterior
(arrows) is visualized along its long axis as a fibrillar structure that origi-interosseus nerve (arrow), which is visualized on transverse scans at the
nates from the distal radius and attaches to the scaphoid and capitate. level of pronator quadratus (PQ) muscle, where it originates from the
median nerve right beneath the flexor carpi radialis (FCR) tendah (
The transducer is then moved distally and slightly rotated toward the
lunate. The ligament (arrows) shows a heterogeneous appearance and
passes over the scapholunate joint. Its identification is also facilitated by
color Doppler imaging B).

Figure 15. Long radiolunate ligament. The transducer is placed in the
longitudinal plane at the palmar aspect of the distal radius; thereafter, it
is moved distally and rotated toward the second and third bones of the
first carpal row. The ligament (arrows) is visualized along its long axis as
a fibrillar structure that originates from the distal radius and inserts into
the lunate and triquetrum.

Lunate

o

Triquetrum
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The extrinsic dorsal and collateral ligaments (Figure 24pare fibers to the lunate, and terminates guiétrein.
biomechanically less important than the palm# onése radial collateral ligament (F@f)é deeper than the

The dorsal radiocarpal ligament (Figure 22), also krisstrextensor compartment and connecslitiiestyloid

as the dorsal radiotriquetral or dorsal radiolunotriqueithlthe scaphoid. The ulnar collateral ligament (Figure 24)
ligament, originates distally to the Lister tubercle, attachésaeéttper than the sixth extensor compartment and extends

Figure 18. Ulnolunate ligament. The transducer is placed in the longi- Figure 21. Schematic diagram of the dorsal and collateral extrinsic lig-

tudinal plane at the palmar aspect of the distal ulna and then moved dis-aments of the wrist, superimposed on a wrist radiograph. 7 indicates
tally and slightly rotated toward the lunate. The ligament (arrows) is dorsal radiocarpal ligament; 8, radial collateral ligament; and 9, ulnar col-
visualized along its long axis as a fibrillar structure arising from the distalateral ligament.

ulna (properly from the volar radioulnar ligament) to the lunate.

Figure 19. Ulnotriquetral ligament. The transducer is placed in the lon-
gitudinal plane at the palmar aspect of the distal ulna and then moved
distally. The ligament (arrows) is visualized along its long axis as a fibrily
lar structure extending from the distal ulna (properly from the volar
radioulnar ligament) to the triquetrum.

Figure 20. Ulnocapitate ligament. The transducer is placed in the lon-

gitudinal plane at the palmar aspect of the distal ulna, and then moved Figure 22. Dorsal radiocarpal ligament. The transducer is placed in the

distally and slightly rotated toward the capitate. The ligament (arrows) transverse plane at the dorsal radius, over the Lister tubercle, and then

IS visu alized along its long axis as a f'.b rillar st_ru_cture that or_|g|nates frommoved distally and slightly rotated toward the second and third bones of
the distal ulna, courses over the lunotriquetral joint, and terminates on the

capitate the fir_st _carpal row. The Iigam(_ent (arrows) is visualized a_\Iong ‘its long axis

) as a fibrillar structure that originates from the dorsal radius, distally to the
Lister tubercle, and inserts into the lunate and triquetrum. It is deeper
than the fourth extensor compartment.
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from the ulnar styloid to the triquefftifT.ogether with The triangular fibrocartilage is a biconcave disk between the

the triangular fibrocartilage, mertiggus logue, palmar radius (base) and ulnar styloid (apex). The meniscus homo-

and dorsal radioulnar ligaments, and extensor carpi ldgaesis an embryologic remnant of the ulnar wrist that is

tendon sheath, it forms the triangular fibrocartilage commmperccasionally present. The palmar and dorsal radioulnar

(Figures 25...27), which confers stability to the ulnarligaisients extend on the anterior and posterior surfaces of
the distal radioulnar joint, respectf/&ly.

Figure 23. Radial collateral ligament. The transducer is placed in the Figure 26. Volar radioulnar ligament. The transducer is placed in the
longitudinal plane at the distal radius, over the styloid process, and then transverse plane at the volar aspect of the distal forearm. The ligament
moved distally. The ligament (arrows) is visualized along its long axis as darrows) is visualized along its long axis as a fibrillar structure extending

fibrillar structure extending from the radial styloid process to the scaphoid. between the distal radius and the distal ulna. The triangular fibrocarti-
lage (TFC) is also depicted.

Figure 24. Ulnar collateral ligament. The transducer is placed in the lon-
gitudinal plane at the distal ulna, over the styloid process, and then
moved distally. What is considered the ulnar collateral ligament (arrows)
does not show a fibrillar pattern but is an echogenic joint capsule thick- Figure 27. Dorsal radioulnar ligament. The transducer is placed in the
ening that extends from the ulnar styloid process to the triquetrum. It is yransverse plane at the dorsal aspect of the distal forearm. The ligament
deeper than the extensor carpi ulnaris tendon (ECU). (arrows) is visualized along its long axis as a fibrillar structure extending
between the distal radius and the distal ulna.

Figure 28. Scapholunate ligament (volar band). The transducer is

! . . . laced in the transverse plane at the palmar aspect of the distal radius
Figure 25. Triangular fibrocartilage complex (dorsal aspect). The trans- P

9 g 9 plex ( pect and then moved distally. The volar band of the scapholunate ligament

ducer is placed in the longitudinal plane at the distal ulna and then is visualized al its | - fibrill
moved distally. The triangular fibrocartilage (arrows) is visualized as an(arrows) Is visualized along its long axis as a fibrillar structure connect-

echogenic structure attached to the distal aspect of the ulna. The menis- ing the scaphoid and the lunate. It is deeper than the fiexor pollicis
cus homologue (MH) also appears echogenic and is adjacent to the tri- longus (FPL) tendon.

angular fibrocartilage disk. The extensor carpi ulnaris tendon (ECU) lies
superficial to these structures.
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Intracapsular Intrinsic Ligaments Among the midcarpal ligaments, the dorsal intercarpal
and palmar scaphotriquetral ligaments are commonly eval-
The intracapsular intrinsic ligaments originate and inséetl by sonograptishe palmar scaphotriquetral liga-
within the carpus and are stronger than the extrinsicogs(Figure 33) arises from the scaphoid, runs over the
They are subdivided into interosseus ligaments, whieitate without any attachment to it, and inserts into
connect adjacent bones within the proximal or distal ¢aggiquetrum. The dorsal intercarpal ligament (Figure
row, and midcarpal or intercarpal ligaments, which coBfipalso known as the dorsal scaphotriquetral ligament,
the carpal bones by crossing over the midcafgaP join@riginates from the triquetrum and attaches with a proxi-
The proximal interosseus ligaments are the scapgheluband to the scaphoid and with a distal band to the
nate and lunotriquetral ligaments (Figures 28...30) arfteggzoid. It may have additional insertions into the lunate
aratehe radiocarpal and midcarpal joint spaces. The @istalpeziurh®
interosseus ligaments include the trapeziotrapezoid, trapezo-
capitate, and capitohamate ligaments (Figures 31 a lusions

and divide the midcarpal and carpometacasg et
The soft tissue structures of the wrist are ideally suited for

sonographic assessment. Thanks to the high resolution of
latest-generation equipment, tendons, nerves, and liga-

Figure 29. Lunotriquetral ligament (volar band). The tran§ducer i.s ments can be fuIIy examined in exquisite detail. Despite the
placed in the transverse plane at the palmar aspect of the distal radius

and then moved distally and translated toward the triquetrum. The volar
band of the scapholunate ligament (arrows) is visualized along its long
axis as a fibrillar structure connecting the lunate and the triquetrum. The
median nerve (MN) within the carpal tunnel and the ulnar nerve (UN)
and ulnar artery (UA) within the Guyon canal are also depicted.

Figure 31. Distal interosseus ligaments (volar bands). The transducer
is placed in the transverse plane at the volar radius and moved distally
toward the volar aspect of the first and then the second carpal rows. The
ligaments (arrows) are visualized along their long axis as fibrillar struc-
tures extending from the trapezium to the trapezoid (trapeziotrapezoid
ligament), from the trapezoid to the capitate (trapezocapitate ligament),
and from the capitate to the hamate (capitohamate ligament).

Figure 30. Proximal interosseus ligaments (dorsal bands). The trans-
ducer is placed in the transverse plane at the dorsal radius, over the _. L .

Listertubercle, and then moved distally toward the dorsal aspect of F|gure 32.‘D|stal interosseus ligaments (dorsal band_s) - The transdu_cer
the first carpal row. The ligaments (arrows) are visualized along their IongIS placed in the traqsyerse plang at the dorsal radius, over the Lister
axis as fibrillar structures extending from the scaphoid to the lunate tubercle; thereafter, it is moved distally toward the dorsal aspect of the

(scapholunate ligament) and from the lunate and the triquetrum (lunotri- f|r_st and then th_e second_carpa_l TOWS. The ligaments (;rrows) are visu-
quetral ligament). alized along their long axis as fibrillar structures extending from the tra-

pezium to the trapezoid (trapeziotrapezoid ligament), from the trapezoid
to the capitate (trapezocapitate ligament), and from the capitate to the
hamate (capitohamate ligament).
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complexity of the wrist joint, a clear understanding dRéferences

normal sonographic appearance of the wrist, as well as
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