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Wrist and Hand
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Learning Objectives

» A basic approach to radiologic interpretation of
wrist and hand imaging.

» Review of common fractures affecting the wrist and
hand.

» Review of common injuries to ligamentous, tendi-
nous, and capsular structures of the hand and wrist.

4.1 Introduction

In this chapter, we will review some of the common
traumatic injuries affecting the wrist and hand. The wrist is
complex, with small bones and supporting soft tissue
structures, which limits the diagnostic yield for radiologic
assessment [1]. A practical ABCs (alignment, bones,
chondral surfaces, and soft tissues) checklist for reviewing
wrist and hand exams includes assessment of alignment,
bones including cortical margins, bone trabecular pattern and
bone marrow signal, chondral surfaces and joints, and the
soft tissuesand supporting structures. Wrist alignment can be
assessed by radiographs: on the frontal view (Fig. 4.1),
proximal anddistal carpal rows form smooth and congruent
arcs, and there is mild ulnar inclination of distal radius, while
on the lateral view, there is mild volar tilt of the distal radius
articular surface, and the lunate bone is aligned within 10
degreesof the capitate. Evaluation of the bones is achieved
through radiography, CT, and MRI, as described for
different injuries
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Fig. 4.1 Three arcs drawn on the frontal radiograph of the wrist dem-
onstrate normal alignment of the proximal and distal carpal rows

below, with the bones providing boundaries to the five
different compartments of the wrist (distal radioulnar joint
compartment, radiocarpal compartment, midcarpal com-
partment, common carpometacarpal compartment, and
thumb carpometacarpal compartment). When performing a
wrist arthrogram (Fig. 4.2), communication of the
administered contrast between any of these compartments is
usually suggestive of internal derangement due to
ligamentous disruption. Arthrography techniques, including
MRI, are also used for assessment of the chondral surfaces.

In the following sections, common traumatic injuries
affecting the wrist and hand are reviewed.
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Fig. 4.2 Wrist arthrogram images demonstrate injection of radiopaque contrast material within the midcarpal (left), radiocarpal (center), and

distal radioulnar (left) compartments of wrist

4.2 Metacarpal and Phalangeal Fractures
Distal phalanx fractures are the most common fractures of
the hand and are frequently seen in sports injuries, such as
with the mallet finger and the jersey finger. Middle phalanx
fractures are the least common fractures. Proximal phalanx
fractures are the most common pediatric hand fractures and
can be epiphyseal or shaft fractures.

Metacarpal fractures are common, with metacarpal shaft
and neck fractures typically occurring as a result of axial
loading, direct trauma, or torsional force. Specific names are
given to fractures of the base of the thumb metacarpal (epi-
basal fractures of the thumb, Bennett fracture dislocation of
the thumb, and Rolando fracture of the thumb) and little
finger metacarpal (reverse Bennett fracture dislocation
fractureand boxer fracture) [2].

Mallet finger: The mallet finger results from disruption
of the terminal tendon contribution to the extensor
mechanism of the finger at its attachment to the dorsal aspect
of proximal phalangeal base, with or without bony avulsion
[3]. These are the most common tendon injuries in sports,
resulting from a combination of pulling force at the terminal
tendon combined with extension of distal interphalangeal
joint. Radiographs may show a tiny avulsed bone fragment,
and ultrasound may show loss of real-time movement of the
tendon.

Seymour fracture: This is a pediatric subtype of the
mallet finger with distal phalanx physeal fracture and
associatednail bed injury, most commonly occurring with
ungual subluxation.

Jersey finger: The Jersey finger (Fig. 4.3) results from
disruption of the flexor digitorum profundus at the volar base
of distal phalanx, with or without a bony avulsion [4]. The
avulsed tendon or bone fragment may be retracted
proximally, most commonly up to the edge of the A2 pulley
along

Fig. 4.3 Jersey finger with avulsion fracture of the volar base of distal
phalanx and proximal retraction to the edge of A4 pulley

the proximal phalanx. It usually occurs in sports secondary
to forceful hyperextension of a flexed finger during activity.
Bennett fracture dislocation: This is a two-piece fracture
of the base of the thumb metacarpal with intra-articular
extension and dorsolateral displacement. A small ulnar
fragment of the thumb metacarpal, attached to the anterior
oblique ligament of the thumb carpometacarpal bone,
remains in place articulating with the trapezium.
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Fig. 4.4 Fracture of fifth metacarpal neck compatible with boxer
fracture

Rolando fracture dislocation: This can be categorized
as a comminuted form of the Bennett fracture. This is a three-
part, intra-articular fracture dislocation of the base of the
thumb. The fracture line is typically a Y or T shape, and a
volar fragment remains in articulation.

Epibasal fractures of the thumb: This is a two-piece
fracture of the base of the thumb. These fractures are usually
stable and often do not require surgery, in contrast to the
above Bennett and Rolando fractures.

Boxer fracture: This is a fracture of fifth metacarpal neck
(Fig. 4.4), commonly secondary to direct longitudinal
trauma, such as boxing injury.

Reverse Bennett fracture dislocation: This is a fracture
dislocation of the base of the fifth metacarpal.

Key Point

» Phalanx and metacarpal fractures are common and
are usually seen with sports injuries. Intra-articular
extension and injury to joint capsular ligaments,
tendons, or physeal plates are commonly seen with
these fractures.

4.3 Carpal Fractures

Carpal bone fractures can involve one or a combination of
carpal bones, usually seen as part of carpal fracture
dislocations [5]. Individual fractures include the following
fractures:

Scaphoid fracture: This is the most common carpal bone
fracture (Fig. 4.5) and may be occult on radiographs.
Fractures are usually secondary to a fall on an outstretched
hand and may involve the waist of the scaphoid (70-80%),
distal pole of scaphoid tubercle (20%), or proximal pole
(10%). Arterial supply to the scaphoid is from distal to
proximal pole. Therefore, the more proximal the site of
fracture, the higher likelihood of malunion/non-union,
avascular necrosis of the proximal fragment, and long-term
complications such as SNAC wrist (scaphoid nonunion
advanced collapse) and SLAC wrist (scapholunate advanced
collapse) (Fig. 4.6).

Triquetral fracture: This is the second most common
carpal fracture after the scaphoid. The most common fracture
of the triquetral bone is a dorsal avulsion fracture at the
attachment of radiocarpal ligament, secondary to fall on an
outstretched hand, best seen on lateral view. Triquetral body
or volar avulsion fractures are less commonly seen fractures.

Lunate fracture: This fracture is usually secondary to
axial loading and could involve the volar pole, dorsal pole, or
body. Non-displaced transverse fractures through the body
of the lunate have been known as a predisposing factor to
avascular necrosis of lunate, particularly in patients with
negative ulnar variance who receive more axial loading on
the lunate through contact with the distal radius.

Hook of hamate fracture: This type of fracture (Fig. 4.7)
may occur due to a direct trauma during sports or a fall and
may result in Guyon’s canal syndrome. A hook of hamate
fracture is best identified on axial cross-sectional imaging,
with MRI or CT, through the wrist.

Tubercle of trapezium fracture: The most common site
of fracture is the tubercle of trapezium (Fig. 4.8) at its volar
surface.

Trapezoid, pisiform, and capitate fractures: These
fractures are less commonly seen in isolation.

Combination fractures: These fractures involve more
than one carpal bone and may be associated with a
dislocation [6].

4.3.1 Perilunate Injuries

Due to dynamic alignment and ligament support of the wrist,
transmission of force through the carpus (usually via axial
loading, dorsiflexion, ulnar deviation, and supination) can
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Fig. 4.5 Scaphoid fractures could be occult on radiographs. Coronal MR images through the wrist demonstrate a chronic appearing minimally

displaced fracture of scaphoid wrist

Fig. 4.6 Severe case of scapholunate advanced collapse (SLAC), com-
monly known as SLAC wrist. Coronal fluid-sensitive MR image
through the wrist demonstrates widening of the scapholunate interval
compatible with scapholunate ligament tear, with associated proximal
migration of capitate and advanced secondary degenerative changes of
radioscaphoid articulation

cause a sequence of injuries through a perilunate zone of vul-
nerability in the wrist, as described by Mayfield et al. [7].
Two different sets of injuries can occur in the wrist “zone of
vulnerability” (Fig. 4.9):

1. Lesser arc injuries: These are usually related to rapid
transmission of force and are purely ligamentous.

2. Greater arc injuries: These are usually related to slower
transmission of force and include fractures as well as
ligament injuries.

Perilunate injuries can result in volar dislocation of the
capitate with respect to the lunate which could progress from
stage | scapholunate dissociation to stage I1, dorsal perilu-
nate dislocation; stage Ill, midcarpal dislocation; and
finally stage IV, volar lunate dislocation (Fig. 4.10).

Lesser arc perilunate injuries occur in a sequence which is
called progressive perilunate failure. These injuries start at
the scapholunate joint, then proceed to the lunocapitate and
lunotriquetral joints, and finally culminate in complete
dislocation of the lunate.

Perilunate injury with associated fracture of one or more
bones around the lunate (scaphoid, trapezium, capitate, hamate,
or triquetrum) is called a greater arc injury. Greater arc injuries
could have trans-radial, trans-scaphoid, trans-capitate, trans-
triquetrum, or trans-ulnar styloid components in association.
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Fig. 4.7 Axial MR images demonstrate a mildly displaced fracture of hook of hamate. Lack of edema like signal and corticated margins are sug-
gestive of a chronic fracture

Fig. 4.9 Wrist is vulnerable to injuries through a perilunate “zone of vul-
nerability” (red zone). Two different sets of injuries can occur along this
zone, as depicted by dash lines: lesser arc injuries and greater arc injuries

Fig.4.8 Sagittal T1-weighted MR image demonstrates a non-displaced
fracture of tubercle of trapezium

. 4.3.2 Carpal Instability
Key Point

 Carpal fractures may involve one individual bone or
more than one carpal bone, as part of the commonly
seen perilunate injuries through the zone of vulner-
ability. Perilunate injuries may be associated with
dislocation.

By terminology, instability is a dynamic process and requires
dynamic assessment of carpal bones in motion, often
evaluated by dynamic fluoroscopy. What is commonly
evaluated on static radiologic images is malalignment which
is a manifestation of dynamic instability. Therefore,
radiology
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Fig. 4.10 Four stages of progressive perilunate injury: stage I, “scaph-
olunate dissociation”; stage Il, dorsal “perilunate dislocation”; stage 111,
“midcarpal dislocation”; and finally stage 1V, volar “lunate dislocation”

reports describe the findings as “malalignment which is seen
with a certain clinical pattern of carpal instability.”

Different classifications have been suggested for carpal
instability [8], as below:

The Mayfield classification of carpal instability: This
classification system is also known as perilunate instability,
which is focused on perilunate patterns of carpal instability
[7]. Other forms of carpal instability such as adaptive
instability secondary to an extracarpal factor are not included
in this classification.

Under this classification, instability is divided into four
stages:

— Stage I: scapholunate dissociation.

— Stage Il: perilunate dislocation, with the lunate remaining
normally aligned with the distal radius and the remaining
carpal bones dislocated dorsally.

— Stage Ill: midcarpal dislocation, where neither the capi-
tate nor the lunate is aligned with the distal radius.

— Stage IV: lunate dislocation, which is usually volar (Fig.
4.11).

The Mayo classification of carpal instability: This
scheme offers a more comprehensive classification, divided
into four categories [9].

 Dissociative (CID): dissociation of bones of the same
carpal row, in the mediolateral direction.

— Scapholunate dissociation, which is the most common
cause of dorsal intercalated segment instability (DISI)
(Fig. 4.12).

— Lunotriquetral dissociation, which is the most common
cause of volar intercalated segment instability (VISI).

— Distal dissociative carpal instability.

* Non-dissociative  (CIND): structural —derangement
between the proximal carpal row and the radius or the
distal carpal row with a normal relationship of the carpal
bones within that row. Typically, with CIND, there is dis-
sociation in a direction other than mediolateral.

— Radiocarpal instability, including ulnar or radial trans-
location, or radiocarpal dislocation.

— Midcarpal instability, including volar or dorsal mid-
carpal instability.

e Complex (CIC): CID and CIND combined, including
dorsal or volar perilunate dislocation or fracture
dislocation, i.e., greater or lesser arc injury.

— Axial dislocations (high energy trauma, e.g., peritrape-
zium or perihamate).

« Adaptive (CIA): Dissociation occurs secondary to extrin-
sic causes including proximal or distal causes such as
distal radius fracture malunion or madelung deformity.

The articulations between the lunate and the surrounding
four bones play the most important role in carpal stability.
When evaluating carpal instability, attention should be
focused on lunate articulations, including radiolunate, luno-
capitate, lunotriquetral, and scapholunate. Each articulation
should be assessed for signs of displacement or malrotation.
Measurement of carpal angles between the lunate and other
bones including radiolunate, scapholunate, and lunocapitate
could be used as a hint to carpal malalignment. For example,
malalignment at the radiolunate is seen with radiocarpal
instability. Malalignment at the lunocapitate articulation is
seen with midcarpal instability.

Please note that perilunate instability is not
interchangeable with midcarpal instability. The former may
include dis- sociation within the proximal carpal row.
However, the latteris a non-dissociative instability. The key
feature in midcarpalinstability is lunocapitate malalignment
which may or may not be seen in perilunate instability.

4.4 Tendon Injuries

Flexor tendon and extensor mechanism anatomy of the hand
is demonstrated in Fig. 4.13. Common conditions involving
the tendons of the hand and wrist include a trigger finger,
tenosynovitis of the first through sixth dorsal extensor
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Fig. 4.11 Frontal and lateral radiographs demonstrate volar dislocation of lunate. Notice disruption of carpal arcs on the frontal view. Additional

fracture of distal radius is visible on the lateral radiograph

compartments, and flexor carpi radialis tendonitis. Tendinosis is
chronic degeneration of a tendon due to mechanical stress
and repetitive trauma. Laceration followed by avulsion
injuries is the main cause of traumatic injuries to tendons.
Tenosynovitis is fluid expansion and synovitis of a tendon
sheath, which could be due to degenerative, infectious, or
inflammatory etiologies [10, 11].

4.4.1 Extensor Carpi Ulnaris Tendon

(ECU) Injury

It is important to differentiate between ECU subluxation and
normal dynamic variations in positioning. ECU position
within the ulnar groove is dependent on wrist position. ECU
is in ulnar position on pronation and in radial position in
supination. ECU dislocation is secondary to ECU subsheath
injury, including tears of the radial or ulnar roots of the ECU
subsheath. ECU tendinosis and tear (Fig. 4.14) are the most
common tendon pathologies of the hand and wrist.

Stenosis tenosynovitis: Stenosing tenosynovitis develops
secondary to chronic repetitive microtrauma from frequent

movements of the tendons, through osseofibrous tunnels,
such as with the overlying retinaculum or pulley [10].

De Quervain’s tenosynovitis: This is a common form of
stenosing tenosynovitis involving the first extensor tendon
compartment (abductor pollicis longus (APL) and extensor
pollicis brevis (EPB) tendons) of the wrist, typically at the
radial styloid (Fig. 4.15). The most common etiology is
thickening of the overlying extensor retinaculum at the radial
styloid.

Trigger finger: This is a type of stenosing tenosynovitis
involving the flexor digitorum superficialis at the level of the
Al pulley. Ultrasound can show real-time impingement of
the tendon while gliding through its tunnel, and there is
thickening of the overlying flexor pulley measuring
>1-1.5 mm.

Intersection syndrome: At the crossing point of the first
dorsal compartment (APL and EPB) and second dorsal
compartment (ECRL, ECRB), tenosynovitis occurs and is
knownas proximal intersection syndrome. Tenosynovitis at
thethird compartment (extensor pollicis longus, EPL) and
sec- ond dorsal compartment (ECRL, ECRB) crossing point
is known as distal intersection syndrome.
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Fig. 4.12 Lateral radiographs demonstrate volar tilt of lunate with widening of capitolunate angle >30° and scapholunate angle >60° (a and b,
respectively) compatible with malalignment seen with dorsal intercalated segment instability (DISI)

Pulley injuries: Pulleys are fibrous structures which wrap
around the flexor tendon sheaths of the digits to form a
supporting fibro-osseous tunnel (Fig. 4.16). Five such
annular pulleys (A1-Ab5), together with three cruciate
pulleys (C1- C3), form a fibro-osseous tunnel. Cruciate pulleys
are difficult to find on imaging due to their thin size, and
injuries are lesscommonly discussed. However, the A2 pulley
is the most loadbearing and most commonly injured pulley
and can be identified by imaging, particularly axial non-fat-
suppressed T1- orintermediate-weighted imaging. A1, A3, and
A5 pulleys attach to volar plates at the level of
metacarpophalangeal (MCP), proximal interphalangeal
(PIP), and distal interphalangeal (DIP) joints and are less
commonly torn. A2 and A4 pulleysattach to the periosteum
at the proximal and middle phalanx.Pulley sprain or rupture
can be associated with bowstringingof the flexor digitorum
tendons, and increased bone-tendon distance is best detected
on sagittal images.

Boutonniere deformity: “Boutonniére” is French for
buttonhole. Increasing PIP joint flexion causes further
extensor retinaculum damage resulting in “buttonholing”of
the proximal phalanx between the lateral bands of the
extensor tendon. Secondary DIP joint extension thenoccurs.
Findings result from rupture of the central slip ofthe
extensor mechanism from its attachment at the dorsal base of
the middle phalanx or failure of the triangular ligament.

Key Point

« Common conditions involving the tendons of the
hand and wrist include trigger finger, tenosynovitis
of the first through sixth dorsal extensor compart-
ments, and flexor carpi radialis tendonitis.
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Fig. 4.13 Flexor (a) and extensor tendon (b) anatomy of the hand.
Flexor digitorum superficialis (FDS) divides into two medial and lateral
slips (yellow) and attaches to the base of the middle phalanx. Flexor
digitorum profundus (FDP) attaches to the base of the distal phalanx.

4.5 Lligaments and Capsular Injuries

Volar and dorsal plate injuries: The most commonly
injured site is the volar plate of the PIP joints. A
hyperextension injury may result in a ligament tear or an
intra-articularavulsion fracture.

Collateral ligament injuries: Collateral ligaments have
two components: main (proper) and accessory. Forced ulnar
or radial deviation at any of the interphalangeal joints can
cause collateral ligament tears, best detected by MRI.

Sagittal band injuries: Sagittal band rupture can be
evaluated on axial slice T1l-weighted or intermediate-
weighted non-fat-suppressed images. Rupture of the sagittal
band leads to medial or lateral dislocation of the extensor
tendon at the level of the MCP joint.

The extensor hood forms a central slip, which attaches to the base of the
middle phalanx, and two lateral bands join together to form a terminal
tendon, which attaches to the base of distal phalanx

Gamekeeper’s thumb and Stener lesion: This is an
avulsion or rupture of the ulnar collateral ligament of the
thumb MCP joint. MRI plays a key role in differentiating a
simple collateral ligament injury from a Stener lesion, which
requires surgical treatment. In simple injury, the adductor
pollicis aponeurosis remains superficial to the torn collateral
ligament. In a Stener lesion (Fig. 4.17), the adductor pollicis
aponeurosis is interposed between the torn end of the ulnar
collateral ligament and the base of the proximal phalanx,
interfering with the healing process and warranting a surgical
intervention [12].

Injury to extrinsic and intrinsic carpal ligaments:
Carpal ligaments (Fig. 4.18) play a vital role in stability of
the wrist [13]. Carpal ligaments are classified as intrinsic
(when only attached to carpal bones) and extrinsic (when
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Fig. 4.14 Fluid-sensitive MRI images through the wrist demonstrate
tendinosis and mild tenosynovitis of extensor carpi ulnaris with a super-
imposed partial thickness longitudinal tear

Fig. 4.15 Axial fluid-sensitive MR images demonstrate tenosynovitis
of the first extensor compartment at the level of radial styloid process
compatible with De Quervain’s tenosynovitis

attached to structures outside the carpus). Of the proximal
interosseous ligaments, the scapholunate and lunotriquetral
ligaments are the most important intrinsic carpal ligaments
and are best assessed by MRI.

Scapholunate ligament injury: The scapholunate
ligament is a U-shaped ligamentous complex with three
compo-

/

Fig. 4.16 Pulleys are fibrous structures which wrap around the flexor
tendon sheaths of the digits to form a supporting fibro-osseous tunnel.
Five such annular pulleys (A1-A5), together with three cruciate pulleys
(C1-C3), form a fibro-osseous tunnel along each finger

nents: dorsal, volar, and interosseous components. The dorsal
component is the thickest component and is more commonly
injured. Failure of this ligament results in rotary subluxation
of the scaphoid, with volar rotation of the scaphoid and
dorsal rotation of the lunate (DISI instability as discussed
above).

Lunotriquetral ligament injury: Lunotriquetral
ligament is a U-shaped ligamentous complex with three
components: dorsal, volar, and interosseous components.
Volarly itblends with the ulnocarpal ligaments as part of the
triangular fibrocartilage complex (TFCC). The volar
component is thethickest component and is more commonly
injured. Failure of this ligament results in volar rotation of
the lunate (VISI instability as discussed above).
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Fig. 4.17 Stener lesion.
Coronal fluid-sensitive MRI
images through the thumb
demonstrate full-thickness
tear of ulnar collateral
ligament (white arrow) with
the adductor pollicis
aponeurosis interposed
between the torn end of the
ulnar collateral ligament and
the base of the proximal
phalanx (black arrow)

4.6 Miscellaneous Topics

Ulnar variance: Ulnar variance is measured in neutral wrist
position on radiographs and refers to a relative distal
projection of the distal ulnar articular surface with respect to
the radius [14]. In a neutral variance wrist, approximately
80% of axial loading passes through the radius, and 20%
passes through the ulna. A positive ulnar variance is
associated withmore axial loading through the ulha which
results in ulnocarpal impaction and TFC wear and tear. A
negative ulnar variance results in more axial loading through
the radius to the lunate and scaphoid and may be associated
with avascular necrosis of lunate.

Triangular fibrocartilage complex (TFCC) tear: TFCC
is a complex structure (Fig. 4.19) with several components
supporting a central triangular-shaped fibrocartilage, known
as the TFC, or disk proper portion of TFCC. The TFC is
attached dorsally and volarly to radioulnar ligaments
supporting it on the sides like a hammock between the
sigmoid notch and the ulnar styloid. The dorsal and volar
radioulnar ligaments extend from the dorsal and volar edges
of the ulnarstyloid process to the dorsal and volar edges of
the sigmoid notch of the distal radius, respectively. Dorsally,
the dorsal radioulnar ligament blends with the ulnomeniscal
homologue which extends ulnarly to form a meniscus-
shaped sty-loid component. The styloid component extends
distally andforms a collateral component which joins with
the ulnar col- lateral ligament and ECU subsheath and
attaches to trique- trum distally [15]. Dorsally, the dorsal
radioulnar ligament, ulnomeniscal homologue, and ulnar
collateral ligaments blend with the ECU subsheath. VVolarly,
the radiocarpal ligaments

blends with the ulnocarpal ligaments. The TFC isattached to
the ulna via two laminar attachment points whichare in
continuity with radioulnar ligaments: the proximallamina,
which connects to the fovea, and distal lamina which
connects to the ulnar styloid. The fibers interposed between
the proximal and distal lamina are referred to as the ligamen-
tum subcruentum. Injuries to the TFCC have been described
in the Palmer classification as traumatic or degenerative [16].
The blood supply for the TFC is from periphery to its
central aspect. Therefore, its central aspect is most prone
todegeneration and degenerative central perforation. The
peripheral portion is more vascular and may repair following
injury.

An acute TFCC injury may involve the TFC and any of the
complex supporting components detailed above. Common
patterns of acute TFCC injury include central perforation,
peripheral or ulnar sided tear, distal tear or tear of ulnocarpal
ligaments, and a radial disruption at sigmoid notch. TFCC
tear is usually evaluated on coronal and sagittal fluid-sensitive
pulse sequences of MRI.

A common pattern of chronic TFCC tear associated with
degeneration is seen with ulnar impaction syndrome, as
detailed below.

Ulnar impaction syndrome: Known as ulnar abutment
or ulnocarpal impaction (Fig. 4.20), this syndrome results
from impaction of the ulna on the proximal articular aspect
of the lunate [17]. Etiologies include a positive ulnar
variance associated with excessive axial loading. The
spectrum of findings includes TFC complex wear and tear,
lunotriqu- etral tear, ulnolunate cartilage disease, and
ultimately secondary ulnocarpal degenerative joint disease.
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Fig. 4.18 Carpal ligaments. Major dorsal carpal ligaments (a) include
dorsal intercarpal (DIC) ligament and dorsal radiocarpal ligament
(DRC). Major volar carpal ligaments (b) include radioscaphocapitate
(RSC), long radiolunate ligament (LRL) or radiolunotriquetral liga-
ment, radioscapholunate (RSL), short radiolunate (SRL), and ulnocar-
pal (UC) ligaments. Triquetrohamocapitate (THC), radial collateral
ligament (RC), ulnar collateral ligament (UCL), lunotriquetral (LT),
palmar scaphotriquetral ligament (PST), and pisohamate (PH) are also
demonstrated

Ulnar impingement syndrome: This syndrome results
from a shortened distal ulna impinging on the distal radius
proximal to the sigmoid notch, causing secondary
degenerative

changes including surface remodeling, marginal osteophyte
formation, and bone marrow edema [18]. Etiologies ofthis
syndrome include negative ulnar variance, a madelung
deformity, or surgical resection of the distal ulna.

Hamatolunate impaction: Secondary degenerative
changes with chondral loss and subchondral bone marrow
edema at the hamatolunate articulation occur in patients with
type Il lunate [19]. A type Il lunate is the existence of a
medial facet on the distal lunate for articulation with the
hamate.

Avascular necrosis: Kienbock disease (Fig. 4.21) is the
eponymous name given to avascular necrosis of the lunate.
Post-traumatic avascular necrosis of the scaphoid is
discussed above as well.

Key Point

* Ulnar variance should be assessed with wrist in
neutral position. Positive and negative ulnar vari-
ance is associated with variation in the axial loading
balance of the distal radius and ulna and may result
in different conditions, including ulnar impinge-
ment, ulnar impaction, and TFCC wear.

4.6.1 Systemic Diseases

Many systemic diseases including rheumatologic conditions,
inflammatory arthropathy, crystal arthropathy, and metabolic
diseases demonstrate manifestations in the hands and wrists.
Discussion of these entities is beyond the scope of this
chapter. These disorders are associated with synovitis (Fig.
4.22)in the various compartments of the wrist as well as
tenosynovitis (well depicted by MRI) and periarticular
erosions, which lead to ligamentous injuries and various
patterns of deformity, such as a SLAC wrist.

4.7 Concluding Remarks

This chapter reviews traumatic injuries of the hand and wrist,
highlighting that chronic rheumatologic conditions can be
associated with similar manifestations. Knowledge of
anatomy is key to the diagnosis in wrist and hand imaging,
and usually, a combination of different imaging modalities
may be needed to effectively diagnose osseous and soft tissue
injuries. Radiographs can show the overall alignment,
margins at the matrix of osseous lesions, presence or absence
ofmineralization, and differentiation of ossific from calcific
opacities, including avulsion fractures. Computed
tomography can better assess radiographically occult
fractures and
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Fig. 4.19 Schematic (a) and coronal MR (b) images demonstrate some
of the major components of the triangular fibrocartilage complex
(TFCC), including articular disk (AD), volar radioulnar ligament
(VRU), and ulnocarpal ligaments (UT, ulnotriquetral; UL, ulnolunate;
and UC, ulnocapitate). Extensor carpi ulnaris subsheath (ECUS) and

Fig. 4.20 Coronal fluid-sensitive MR image demonstrates positive
ulnar variance with associated degenerative central perforation of trian-
gular fibrocartilage and subchondral cystic changes/bone marrow
edema of the proximal articular aspect of lunate, compatible with ulnar
abutment syndrome

ulnar collateral ligament are also demonstrated. The numbers corre-
spond to the following: (1) articular disc portion of TFCC; (2) proximal
lamina; (3) ligamentum subcruentum; (4) distal lamina; (5) ulnomenis-
cal homologue; and [6] ulnar collateral ligament

show more details regarding bony alignment and the status
of posttraumatic healing, osseous bridging, or complications
related to fixation hardware. Magnetic resonance imaging
best depicts the bone marrow signal and complex anatomy of
the supporting soft tissue structures. And finally, ultrasound
can add value as a method for real-time functional evaluation
of the tendons and ligaments.

Take Home Messages

» Knowledge of wrist and hand anatomy is key to diag-
nosis. Some of the essential anatomic and clinical top-
ics include topographic tendon anatomy of the wrist
and hand, intrinsic and extrinsic carpal ligaments, col-
lateral ligaments, triangular fibrocartilage complex,
extensor mechanism, flexor tendon, and pulleys.

» Many systemic diseases including rheumatologic
conditions, inflammatory arthropathy, crystal arthrop-
athy, and metabolic diseases demonstrate manifesta-
tions in the hands and wrists. Differentiating an acute
injury on a background of underlying disease may
sometimes be challenging.


https://radiopaedia.org/articles/triangular-fibrocartilage-complex?lang=us

4 Wrist and Hand 54

Fig.4.21 Coronal MR images through the wrist demonstrate bone marrow edema-like signal and low signal sclerotic change involving the lunate
compatible with avascular necrosis, Kienbock disease

+ Diagnosis is best made by a combination of imag-
ing modalities, with radiography suited to defining
alignment and osseous abnormalities. CT better
depicts radiographically occult fractures, MRIbest
depicts the soft tissue support structures as well as
abnormalities of the bone marrow, andultrasound is
suitable for a dynamic assessment of the tendons
and ligaments.
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Fig. 4.22 Axial and coronal fluid-sensitive MR images demonstrate joint effusion and evidence of synovitis (arrows) involving the
distal radioulnar joints and midcarpal joints compatible with inflammatory arthropathy
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