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Avulsion Injuries of the Hand and 
Wrist

Injuries of the hand and wrist are frequently encountered in radiol-
ogy. Avulsions of the hand and wrist are a heterogeneous group of 
injuries, but they often have a characteristic imaging appearance 
that relates to the intricate bone and soft-tissue anatomy and the 
mechanism of injury. The imaging appearance and this intricate 
form and function dictate treatment of hand and wrist avulsions. 
This article reviews frequently and infrequently encountered avul-
sion injuries and describes abnormalities that may mimic the imag-
ing appearance of avulsions. Specifically discussed entities include 
the Bennett and reverse Bennett fracture, ulnar collateral liga-
ment avulsion, radial and ulnar styloid process avulsion, triquetral 
avulsion, mallet and jersey finger, central slip avulsion, and acute 
and chronic volar plate avulsion injuries. Uncommon avulsion 
injuries are also described and include avulsions of the scapholu-
nate ligament, extensor carpi radialis longus and brevis tendons, 
trapeziometacarpal ligament, radial collateral ligament, and flexor 
digitorum profundus tendon. Emphasis is placed on the relevant 
anatomy and typical imaging findings for each diagnosis, with per-
tinent clinical history, pathophysiologic evaluation, and treatment 
discussed briefly. Understanding the anatomy and expected imag-
ing findings can aid the radiologist in recognizing and characteriz-
ing these injuries.
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After completing this journal-based SA-CME 
activity, participants will be able to:

 ! Identify common and uncommon 
avulsion injuries of the hand and wrist 
and understand the relevant imaging 
anatomy.

 ! Describe features of avulsion injuries 
that support surgical management.

 ! Discuss the imaging characteristics of 
potential mimics of hand and wrist avul-
sion injuries.

See rsna.org/learning-center-rg.

SA-CME LEARNING OBJECTIVES

Introduction
Injuries of the hand and wrist are frequently encountered by the 
general radiologist and the subspecialist alike. Approximately 20% of 
patient visits to the emergency department are for the evaluation of 
hand and wrist injuries (1). Mechanisms of injury include a fall onto 
an outstretched hand, high-energy trauma, chronic repetitive stress, 
and blunt and penetrating injury.

Avulsions are a diverse but common subgroup of hand and wrist 
injuries due to the large number of supporting osseous, tendinous, 
and capsuloligamentous structures in a relatively small anatomic 
space. This article reviews common and uncommon avulsions of the 
hand and wrist, with a specific focus on the underlying anatomy and 
expected radiologic appearance (Fig 1). Descriptions of pertinent 
clinical history, optimal imaging techniques, potential treatment op-
tions, and related complications are also provided.

Understanding the relevant hand and wrist anatomy is crucial 
to recognizing avulsion injuries. The wrist comprises multifaceted 
osseous structures including the distal radius and ulna, proximal 
and distal carpal row bones, and proximal metacarpal bones. There 
are four distinct joint spaces: the distal radioulnar, radiocarpal, 
midcarpal, and carpometacarpal spaces, which are responsible for 
the complex range of motion of the wrist (2). Extrinsic ligaments 
connect the distal forearm and the carpal and metacarpal bones. 

This copy is for personal use only. To order printed copies, contact reprints@rsna.org
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ligaments, volar plates, and opposing flexor and 
extensor tendinous structures (2). The intricate 
interconnections between osseous and soft-tis-
sue structures that provide stability and facilitate 
a wide dynamic range of motion also predispose 
the hand and wrist to avulsion injuries.

Imaging is vital to initial diagnosis, assessment 
of healing, and evaluation for complications of 
hand and wrist injuries. Radiography is often ad-
equate for definitive diagnosis at initial evaluation 
and is the primary imaging modality for evalu-
ating healing. Suspected hand, wrist, or finger 
injuries are imaged at our institution with at least 
anteroposterior, oblique, and lateral radiographic 
views. CT and MRI are useful adjuncts when 
more detailed characterization of osseous or soft-
tissue injury is required.

Treatment of avulsion injuries can range from 
external splinting by a primary care provider to 

Intrinsic or interosseous ligaments connect the 
carpal bones and support the osseous scaf-
folding of the carpus. The myriad muscles and 
tendons aid not only in simple flexion and 
extension, but also in motion in oblique planes, 
ranging from radial extension to ulnar flexion 
(the dart thrower motion) (2). The hand and 
fingers are just as anatomically complex. The 
hand comprises the osseous metacarpal bones 
and phalanges with intervening metacarpo-
phalangeal (MCP) and interphalangeal joints. 
Each joint has an individual capsule, with a 
complement of supporting structures including 

TEACHING POINTS
 ! Bennett fractures are associated with thumb collateral liga-

ment injuries and fractures of the trapezium bone. Because of 
proximally and radially directed forces from multiple muscles, 
the larger radial-sided metacarpal fracture fragment is prone 
to proximal migration, while the ulnar-sided fracture frag-
ment is anchored in place by the anterior oblique ligament 
attachment to the trapezium.

 ! Avulsion of the UCL of the thumb MCP joint is an injury that 
potentially requires surgical repair. The UCL is composed of 
a proper ligament and an accessory ligament. The proper 
ligament is taut in flexion and attaches to the ulnar aspect of 
the thumb metacarpal condyle and proximal phalanx base, 
whereas the accessory ligament is taut in extension and at-
taches to the volar aspect of the metacarpal and to the sesa-
moid. The adductor aponeurosis arises from the adductor 
pollicis muscle and tendon and covers the UCL, extending 
dorsally to blend with the thumb MCP extensor hood. Acute 
UCL injury is typically caused by forceful abduction and hyper-
extension of the thumb at the MCP joint and results in both 
proper and accessory ligament tears.

 ! The terminal extensor tendons, primarily the extensor digi-
torum communis muscle, with the addition of the extensor 
indicis proprius and the extensor digiti minimi tendons at 
the index and small fingers, respectively, insert on the dorsal 
bases of the distal phalanges. Forced flexion of an extended 
DIP joint can result in traumatic avulsion of the tendon or the 
bone itself, resulting in the inability to actively extend the DIP. 
This injury derives its common names, mallet finger and base-
ball finger, from the classic clinical scenario in which an ex-
tended fingertip is forced into sudden flexion by impact from 
a hammer or a thrown baseball.

 ! The tendons of the flexor digitorum profundus muscle (FDP) 
insert onto the volar bases of the distal phalanges. The FDP 
is the primary flexor of the fingers at the MCP and PIP joints 
and is the sole flexor at the DIP joints. Forced hyperextension 
of a flexed DIP joint can result in either a soft-tissue or os-
seous avulsion injury of the FDP insertion. The names jersey 
finger and rugby finger refer to a typical mechanism of injury in 
which an athlete has a grip on another player’s jersey, and the 
player suddenly pulls away, resulting in sudden hyperexten-
sion at the DIP joint. 

 ! Several entities can mimic or manifest as the sequelae of 
hand and wrist trauma, including hydroxyapatite deposition 
disease (HADD), accessory ossicles, posttraumatic or reactive 
bone lesions, and chronic tendon abnormalities. Familiarity 
with these entities, including their typical associations and 
manifestations, allows the radiologist to avoid common pit-
falls and confidently arrive at the most accurate diagnosis.

Figure 1. Summary diagram of the hand and wrist 
with labeled sites of the most common avulsion inju-
ries: A, Bennett fracture (at the base of the thumb);  
B, reverse Bennett fracture (at the base of the fifth meta-
carpal bone); C, ulnar collateral ligament avulsion (at 
the metacarpophalangeal [MCP] joint of the thumb); 
D, radial styloid avulsion (at the radial styloid process); 
E, ulnar styloid avulsion (at the ulnar styloid process); 
F, triquetral avulsion (at the dorsal ulnar aspect of the 
triquetral bone); G, mallet finger (at the dorsal base and 
distal phalanx at the level of the distal interphalangeal 
[DIP] joint); H, central slip avulsion (at the dorsal base 
and middle phalanx at the level of the proximal inter-
phalangeal [PIP] joint); I, jersey finger (at the volar base 
and the distal phalanx at the level of the DIP joint); and 
J, volar plate injury (at the volar base and the middle 
phalanx at the level of the PIP joint).
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(dorsal radial ligament and posterior oblique liga-
ment) on the dorsal side, the ulnar collateral liga-
ment (UCL) and anterior oblique ligament on 
the volar side, and the intermetacarpal ligament 
on the ulnar side (6). Historically, the anterior 
oblique ligament was considered the most impor-
tant stabilizer (7). However, studies (8–11) have 
found the dorsal ligament complex to be an equal 
or greater contributor to stabilization.

Trapeziometacarpal joint avulsion can un-
commonly manifest as an isolated soft-tissue 
injury but is more frequently associated with a 
fracture (12). Two-part intra-articular Bennett 
fracture dislocations are the most common (Fig 
2) (5). Bennett fractures result from opposing 
traction forces by the anterior oblique ligament 
(6) in combination with either axial loading 
onto a flexed thumb (eg, during a punch) (13) 
or shearing force against the first web space 
(motorcyclist thumb) (14). Bennett fractures 
are associated with thumb collateral ligament 
injuries and fractures of the trapezium bone 
(5). Because of proximally and radially directed 
forces from multiple muscles, the larger radial-
sided metacarpal fracture fragment is prone 
to proximal migration, while the ulnar-sided 
fracture fragment is anchored in place by the 
anterior oblique ligament attachment to the 
trapezium (5).

Rolando fracture, which commonly refers to any 
comminuted intra-articular fracture of the base 
of the thumb but classically refers to a three-part 
“Y” or “T” pattern fracture that includes the 

open surgical fixation with complex soft-tissue 
reconstruction performed by a specialist hand 
surgeon. Associated injuries, injury acuity, hand 
dominance, and individual patient occupation or 
function all factor into selecting the most appro-
priate treatment (3). Regardless of the complexity 
of management, the goals of treatment are the 
same: anatomic reduction and immobilization of 
fractures until healing occurs (4). Accurate radio-
logic diagnosis of injuries can aid in appropriate 
triage and can help prevent irreversible sequelae 
of injury such as avascular necrosis, fracture non-
union, or posttraumatic osteoarthritis. We have 
created two structured report templates that can 
assist radiologists in recognizing and character-
izing avulsion injuries of the wrist and hand. The 
template used in diagnosis of avulsion fractures at 
CT is available at https://radreport.org/home/50797. 
The template used in diagnosis of avulsion frac-
ture at radiography is available at https://radreport 
.org/home/50798.

4RAPEZIOMETACARPAL�*OINT�!VULSION�
and Bennett Fracture

Fractures of the base of the thumb are common 
injuries. Because the thumb provides nearly 40% 
of hand function (5), accurate identification 
and description of these injuries is important to 
ensure optimal treatment. The trapeziometacar-
pal joint is a saddle-type joint with a wide range 
of motion and limited intrinsic osseous stability. 
Supporting structures include the abductor pol-
licis longus tendon and dorsal ligament complex 

Figure 2. Bennett fracture in a 45-year-old woman with thumb pain after a fall.  
(a) Posteroanterior radiograph shows an intra-articular fracture at the first metacarpal 
base, with a small osseous avulsion fragment (arrowhead) that is anchored to the tra-
pezium bone. (b) Coronal T1-weighted MR image through the first carpometacarpal 
joint shows the avulsed bone fragment from the volar-ulnar aspect of the first metacar-
pal base (arrowhead) attached to the markedly attenuating anterior oblique ligament 
(arrow). This case was complicated by septic arthritis and osteomyelitis after surgical 
pin fixation was attempted, which appear as abnormal signal hypointensity or marrow 
infiltration (*).

https://radreport.org/home/50798
https://radreport.org/home/50798
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Bennett fracture and an additional dorsal- and 
radial-sided fracture fragment at the base (5).

Because the thumb axis relates to the tra-
peziometacarpal joint, which is pronated and 
flexed compared with other carpometacarpal 
joints, dedicated radiographic views of the thumb 
should be obtained (5). Specifically, the Robert 
and Bett views provide anatomic orthogonal 
projections of the thumb metacarpal. The Robert 
view is an anteroposterior view of the thumb 
obtained by imaging the thumb with the wrist 
hyperpronated and the dorsum of the thumb on 
the image receptor (5). The Bett view is a true 
lateral view of the thumb obtained with the hand 
15°–35° pronated, the radial aspect of the thumb 
on the image receptor, and the beam directed 
15° distal to proximal (5). At MRI, the normal 
trapeziometacarpal ligaments have a variable ap-
pearance, which includes low or increased signal 
intensity and striation (6,15). Evaluation of align-
ment is also difficult due to the incongruence of 
the joint in asymptomatic volunteers at rest (16). 
Ligament discontinuity is most specific for injury 
(Fig 3) and is best seen at MR arthrography (17).

Although Bennett fractures were initially 
treated with closed reduction and casting (5), 
current practice is to treat these with closed 
reduction and percutaneous pinning, with open 
reduction reserved for cases in which greater 
than 1 mm of joint incongruity is persistent after 
closed reduction. Rolando fractures are treated 
with either open reduction and internal fixation 
or external fixation. When fracture fragments are 

small and restoration of articular surfaces is dif-
ficult, external fixation may be more appropriate 
(5,18). Dorsal capsulorrhaphy and ligamentous 
reconstruction are typically reserved for athletes 
with high upper extremity demand (19).

Fifth Metacarpal Bone Fracture: 
Reverse or Mirrored Bennett Fracture
Fractures of the intra-articular base of the fifth 
metacarpal bone are similar to the Bennett frac-
ture. This type of fracture occurs with an axial 
load to the fifth metacarpal in combination with 
traction forces from tendon attachments and typi-
cally results in a two-part intra-articular fracture 
at the metacarpal base (20). A smaller radial-
sided fragment is kept in anatomic position by 
the intermetacarpal ligament, whereas the larger 
ulnar-sided fragment is pulled proximally by the 
muscular contraction of the extensor carpi ulnaris, 
whose tendon attaches to the dorsoulnar aspect of 
the base of the fifth metacarpal (20) (Fig 4).

Because the proximally directed force in-
creases the propensity toward persistent disloca-
tion, this fracture is typically treated with closed 
reduction and percutaneous pinning to maintain 
anatomic alignment with articular congruity (20).

UCL Avulsion
Avulsion of the UCL of the thumb MCP joint is 
an injury that potentially requires surgical repair. 
The UCL is composed of a proper ligament and 
an accessory ligament (5). The proper ligament is 
taut in flexion and attaches to the ulnar aspect of 

Figure 3. Trapeziometacarpal ligament injury in a 32-year-old woman with thumb pain after a motor vehicle collision. 
Coronal proton-density–weighted fat-suppressed (a), sagittal T2-weighted fat-suppressed (b), and axial proton-den-
sity–weighted fat-suppressed (c) MR images through the thumb base show increased amorphous high signal intensity 
and attenuating fiber of the volar-ulnar attachment of the anterior oblique ligament (arrows), which is consistent with a 
partial ligament tear. Bone marrow edema is present (white arrowhead in a and c) at the base of the thumb metacarpal, 
which is concerning for a small underlying avulsion fracture. An intact dorsal central ligament (black arrowhead in a and 
b) attaches to the first metacarpal base.
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the thumb metacarpal condyle and proximal pha-
lanx base, whereas the accessory ligament is taut 
in extension and attaches to the volar aspect of the 
metacarpal and to the sesamoid (5). The adduc-
tor aponeurosis arises from the adductor pollicis 
muscle and tendon and covers the UCL, extending 
dorsally to blend with the thumb MCP exten-
sor hood. Acute UCL injury is typically caused 
by forceful abduction and hyperextension of the 
thumb at the MCP joint and results in both proper 
and accessory ligament tears (Fig 5a, 5b) (5).

Because this injury often occurs in downhill 
skiers, whose ski poles keep the thumb in an 
abducted position, it has been termed skier thumb 
(5). It also is called gamekeeper thumb, but this 
term is typically reserved for chronic injuries (5). 
The most frequent site of injury is at the attach-
ment of the ligament to the proximal phalanx 
bone, and a bony avulsion occurs in approximately 
50% of injuries (5). A potential complication of 
this injury occurs when the torn UCL is retracted 
or displaced, with resultant interposition of the 

Figure 4. Reverse Bennett fracture in a 37-year-
old man with ulnar-sided hand pain. Three-dimen-
sionally rendered CT image of the ulnar and volar 
aspect of the hand shows a mildly displaced intra-
articular fracture at the radial base of the fifth meta-
carpal bone (arrowheads) with proximal and ulnar 
displacement of the fifth metacarpal (chevrons) 
secondary to unopposed traction from the extensor 
carpi ulnaris tendon.

&IGURE���� UCL avulsion injury in three patients. (a) Robert view radiograph in a 45-year-old man after 
a ski injury shows a displaced UCL avulsion fracture (arrowhead) from the ulnar side of the proximal 
phalanx. The degree of fragment displacement increases the risk of a Stener lesion. (b) Coronal proton- 
density–weighted fat-suppressed MR image in a 42-year-old woman after an acute thumb injury shows 
full-thickness disruption of the UCL (white arrowhead), with fluid signal intensity undermining its proxi-
mal phalangeal attachment. This case shows the normal anatomic relationship of the UCL located deep 
to the adductor pollicis aponeurosis (black arrowheads). (c) Coronal T2-weighted fat-suppressed MR 
image in a 64-year-old man after a bicycle crash shows a Stener lesion with a UCL injury and retraction of 
an avulsed bone fragment (white arrowheads), which is separated from the donor site on the proximal 
phalanx (*) by the interposed adductor pollicis (black arrowheads).
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typically superficial adductor pollicis aponeuro-
sis, which results in a mechanical block to UCL 
healing at the base of the thumb proximal phalanx. 
This pattern of injury is called a Stener lesion and 
necessitates surgical intervention (Fig 5c) (5). In-
stability of the MCP joint accompanies complete 
ligament tears with or without a Stener lesion.

Definitive diagnosis of instability can be diffi-
cult due to swelling and contraction of the adduc-
tor pollicis muscle (5). Radiographic findings of 
joint angulation or translation of the phalanx on 
the metacarpal head suggest ligamentous instabil-
ity. Although it is controversial, in cases where 
no angulation or translation is present, stress 
radiography may be used to evaluate for instabil-
ity. Some authors argue that controlled stress 
is unlikely to cause further injury, while others 
assert that there is at least some risk of complet-
ing a previously nondisplaced ligament tear (21). 
Stress examinations are not routinely performed 
at our institution, not only because of the risk of 
increasing the severity of the injury, but also be-
cause stress radiography can have a false-negative 
result rate of up to 25%, which limits the utility 
of this examination (22). A UCL tear, including 
assessment for a Stener lesion, can be diagnosed 
with US or MRI with high accuracy (5,23).

Surgery is recommended in patients with an 
avulsion fragment involving greater than 20% of 
the articular surface, substantial displacement of a 
bony fragment, and substantial joint instability, and 
in cases that are complicated by a Stener lesion (5).

2ADIAL�#OLLATERAL�,IGAMENT�!VULSION
The radial collateral ligament (RCL) of the thumb 
comprises the proper and the more volarly located 
accessory ligament (24). The thumb RCL arises 
dorsally from the condyle of the metacarpal head, 
courses obliquely, and inserts distally and volarly 
at the proximal phalanx tubercle (24). The acces-
sory collateral ligaments are contiguous with the 

volar aspect of the proper collateral ligaments and 
the volar plate (24). The RCL provides stability for 
pinching- and depression-type movements such as 
pushing a button (25). In comparison with a UCL 
avulsion injury, the abductor pollicis brevis is lo-
cated dorsal to the MCP joint axis and completely 
overlies the RCL, thus precluding the formation of 
a Stener lesion homolog (24).

RCL injuries of the thumb comprise 10%–42% 
of thumb collateral ligament injuries and are 
substantially less common than UCL injuries (24). 
Injury frequently occurs as a result of forced ad-
duction of the thumb, and the result is increased 
ulnar translation of the proximal phalanx, lead-
ing to accelerated articular deterioration. There 
is tremendous site variability for RCL tears. The 
ligament may tear at the midsubstance or at the 
metacarpal or proximal phalanx attachment, with 
the proximal tear being most common (26–28). 
Osseous avulsion injuries accompanying RCL tears 
are common and occur in up to two-thirds of cases, 
according to results of one study (29) (Fig 6).

There is a high correlation between the results 
of the stress physical examination and surgical 
findings, and because the examination results 
are highly reliable, arthrography, US, and MRI 
are often not necessary for accurate diagnosis. 
Partial-thickness tears are generally treated con-
servatively with immobilization (30). Manage-
ment of full-thickness tears is controversial, but 
the results in the literature (28,31,32) favor surgi-
cal fixation. Although there is no true analogous 
Stener lesion, traction from the extensor pollicis 
longus tendon may cause ulnar translation and 
lead to the ligament healing in an elongated 
position (32). Indications for surgical repair 
include instability greater than 30° or 15° greater 
than that of the contralateral MCP joint, palmar 
subluxation greater than 3 mm, or persistent 
pain after nonsurgical treatment (26,28,31–33). 
Most nondisplaced osseous avulsion injuries can 

Figure 6. RCL avulsion in two patients. (a) Posteroanterior 
oblique radiograph at the thumb MCP joint in a 19-year-old 
man with thumb pain after hyperflexion shows a mildly dis-
placed avulsion fracture fragment (white arrowhead) involving 
the radial base of the thumb proximal phalangeal attachment 
of the RCL. Subtle lucency (black arrowhead) at the proximal 
phalanx donor site is present. (b) Coronal proton-density–
weighted fat-suppressed MR image through the thumb MCP 
joint in a 41-year-old woman with a history of thumb injury 
and pain shows a partial-thickness tear of the RCL (arrowhead) 
from its phalangeal attachment, without an associated avulsion 
fracture. A UCL injury is also present (arrow).
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be treated with immobilization. More than 30° 
of fracture fragment rotation or greater than 2 
mm of fragment displacement are indications for 
surgical treatment with fragment excision or open 
reduction and internal fixation (29).

Radial Styloid Process Avulsion
The radial styloid process is an osseous promi-
nence at the dorsal and radial aspect of the distal 
radius (34) that serves as the proximal attach-
ment site of extrinsic radiocarpal ligaments. The 
radioscaphocapitate and the volar radiolunate 
ligaments provide stability to the scaphoid bone, 
while the radiotriquetral ligament provides stabil-
ity to the proximal carpal row (35). Radial styloid 
avulsion fractures occur because of increased 
tension forces by the radiocarpal ligaments with 
the wrist in ulnar deviation and supination (Fig 
7) (36). Radial styloid fractures may also occur 
because of direct impact on the dorsal aspect of 
the wrist, termed the chauffeur fracture, and may 
have a similar imaging appearance.

Radiographically, it is important to describe 
fracture orientation (transverse, oblique, or 
longitudinal), fracture displacement, fragment 
rotation, and the presence or lack of articu-
lar “step-off.” Associated osseous injuries can 
include other distal radius fractures, scaphoid 
bone fracture, radiocarpal dislocation, and 
lunate fracture (34). Radial styloid avulsions are 
typically unstable and require surgical fixation 
with the use of open reduction and internal 
fixation or closed reduction and percutaneous 
pinning techniques (34).

Ulnar Styloid Process Avulsion
The ulnar styloid process is an osseous prominence 
of the ulnar or medial aspect of the distal ulna. It is 
the attachment site for multiple structures, includ-
ing the distal lamina of the triangular fibrocartilage 
complex, dorsal and volar radioulnar ligaments, 
meniscal homolog, extensor carpi ulnaris tendon 
subsheath, and the UCL of the wrist (35,37). The 
extrinsic ulnolunate and ulnotriquetral ligaments 

attach proximally to the volar radioulnar liga-
ment and serve as carpal stabilizers (35). Avulsion 
of the ulnar styloid is caused by traction from 
ligamentous structures, often from a fall onto an 
outstretched hand, and typically results in a stable 
styloid tip fracture (38). Ulnar styloid fractures are 
commonly associated with distal radius fractures 
but can be seen in isolation. Isolated ulnar styloid 
fractures are most frequently due to direct trauma 
to the dorsal or ulnar wrist (39).

Fractures of the base of the ulnar styloid have 
been associated with distal radioulnar joint (DRUJ) 
instability. The dorsal and volar radioulnar liga-
ments, which are major stabilizers of the DRUJ, 
attach to the base of the ulnar styloid and the fovea. 
It is postulated that fractures of the base of the 
ulnar styloid can involve the radioulnar ligaments 
and increase the risk of DRUJ instability (37,38). 
Other soft-tissue injuries that are associated with 
ulnar styloid avulsions include injuries of the trian-
gular fibrocartilage complex and tendon tears.

In the evaluation of radiographs of ulnar 
styloid fractures, it is important to determine 
if the fracture involves the styloid base or the 
styloid tip. In addition, a styloid fracture with 
greater than 2 mm of displacement is associ-
ated with an increased risk of DRUJ instability, 
particularly if the fracture is at the ulnar styloid 
base (37,38).

Isolated ulnar styloid tip fractures and non-
displaced styloid base fractures without DRUJ 
instability are typically treated with immobili-
zation. Patients with DRUJ instability, severe 
ligamentous injury, or concomitant triangular 
fibrocartilage complex injury may be treated 
surgically (37,38).

Mallet Finger
The terminal extensor tendons, primarily the 
extensor digitorum communis muscle, with the 
addition of the extensor indicis proprius and the 
extensor digiti minimi tendons at the index and 
small fingers, respectively, insert on the dorsal 
bases of the distal phalanges (40). Forced flexion 

&IGURE���� Radial styloid avulsion fracture in 
a 53-year-old man after a fall onto an out-
stretched hand. (a) Oblique radiograph of 
the wrist shows a mildly displaced avulsion 
fracture through the radial styloid process 
(arrowhead). (b) Coronal T2-weighted fat-
suppressed MR image acquired 2 weeks af-
ter the injury shows the radial styloid process 
avulsion fracture (white arrowhead). A con-
comitant sprain of the radial collateral liga-
ment (arrow) and injury to the scapholunate 
ligament (SLL) (black arrowhead) are present.
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of an extended DIP joint can result in traumatic 
avulsion of the tendon or the bone itself (Fig 8), 
resulting in the inability to actively extend the DIP. 
This injury derives its common names, mallet finger 
and baseball finger, from the classic clinical scenario 
in which an extended fingertip is forced into sud-
den flexion by impact from a hammer or a thrown 
baseball. Mallet finger injury is the most common 
closed tendon injury seen in athletes (41). Soft-
tissue lacerations of the extensor tendons can also 
result in mallet finger injuries. The long finger, ring 
finger, and small fingers of the dominant hand are 
most commonly involved (42).

Radiographic evaluation should include de-
termining whether the injury involves an isolated 
tendon avulsion (ie, flexion of the DIP without 
an associated fracture) or an avulsed bony frag-
ment. For mallet finger with a bony fragment, it 
is important to describe the size of the fragment, 
the percentage of articular surface involvement, 
the degree of fragment displacement, and the 
presence or absence of volar subluxation of the 
distal phalanx. Radiographs are typically suffi-
cient for characterization of mallet finger injuries, 
although US or MRI can be useful in determin-
ing the extent of tendon retraction and the state 
of the avulsed tendon (43).

Long-term complications of mallet injuries 
include limited extension of the DIP (known 
as extensor lag), weakness or stiffness with DIP 
extension, secondary osteoarthritis, and swan neck 
deformities (ie, hyperextension of the PIP joint 
and flexion of the DIP joint) (42,44). Manage-
ment depends on the extent of articular surface 
involvement and the presence or absence of distal 
phalanx subluxation. For soft-tissue injuries 
and bone injuries with small osseous fragments, 
splinting of the DIP in full extension for approxi-
mately 6 weeks is standard treatment (44). For 
chronic injuries that are unresponsive to splint-
ing, fracture fragments comprising more than 
one-third of the joint surface, or fragment dis-
placement of greater than 3 mm, surgical fixation 
is often considered, although some data suggest 
that surgical treatment does not result in better 
functional outcomes (44).

Central Slip Avulsion
Distal to the MCP joint, the extensor tendons 
trifurcate into two lateral slips and a single cen-
tral slip. The central slip inserts at the dorsal base 
of the middle phalanx, while the two lateral slips 
diverge and travel alongside the PIP joint. The 
lateral slips are supplemented by fibers from the 
adjacent lumbrical and interosseous muscles to 
form the conjoint tendons. The conjoint tendons 
converge dorsal to the middle phalanx, where 
they are interconnected by the triangular liga-

ment and form a single terminal tendon. The 
terminal tendon ultimately inserts on the dorsal 
base of the distal phalanx (40).

Traumatic avulsion of the central slip typically 
occurs because of sudden forced flexion of the 
PIP joint (Fig 9). In such injuries, the triangular 
ligament is often also torn, allowing the lumbri-
cal and interosseous muscles to volarly displace 
the lateral slips, resulting in extension at the DIP 
joint (45). Patients present with pain, swelling, 
and a posttraumatic boutonnière deformity (ie, 
hyperflexion of the PIP joint and hyperexten-
sion of the DIP joint). Although many central 
slip avulsion injuries are pure tendon avulsions 
without associated fractures, radiographs may 
demonstrate an avulsion fracture involving the 
dorsal base of the middle phalanx.

Isolated soft-tissue avulsions are treated con-
servatively with extension splinting of the PIP for 
4–5 weeks, whereas patients with avulsion frac-
tures are often treated surgically (46). Long-term 
complications of central slip avulsion injuries 
include chronic boutonnière deformities, flexion 
contractures, and ongoing pain that may require 
extensor tenotomy, tendon reconstruction, or 
even PIP arthrodesis (46).

Jersey Finger
The tendons of the flexor digitorum profundus 
muscle (FDP) insert onto the volar bases of 

Figure 8. Mallet finger in a 45-year-old man with 
finger pain after a basketball injury. (a) Lateral radio-
graph of the ring finger shows a small avulsion fracture 
fragment at the terminal extensor tendon insertion on 
the dorsal base of the distal phalanx (arrowhead) with 
slight DIP joint flexion. (b) Sagittal T2-weighted fat-
suppressed MR image of the ring finger in a 55-year-old 
man with an unspecified finger injury shows findings of 
a soft-tissue mallet finger with avulsion of the terminal 
tendon of the extensor digitorum communis (arrow-
head). There is no associated osseous avulsion.
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the distal phalanges. The FDP is the primary 
flexor of the fingers at the MCP and PIP joints 
and is the sole flexor at the DIP joints. Forced 
hyperextension of a flexed DIP joint can result 
in either a soft-tissue or osseous avulsion injury 
of the FDP insertion (Fig 10). The names jersey 
finger and rugby finger refer to a typical mecha-
nism of injury in which an athlete has a grip on 
another player’s jersey, and the player suddenly 
pulls away, resulting in sudden hyperextension 
at the DIP joint. Patients present with an in-
ability to flex actively at the DIP joint. Contact 
sports and recreational activities are the primary 
causes of this injury, although soft-tissue lacera-
tions are also seen. The ring finger is involved in 
the majority of cases (43,47).

Radiographic findings of jersey finger include 
mild hyperextension of the DIP and soft-tissue 
swelling, because most injuries are tendon avul-
sions without an associated fracture. If a fracture 
fragment is present, it is important to describe the 
extent of articular surface involvement and the 
presence of phalangeal subluxation. For soft-tissue 
jersey fingers, US or MRI can be useful for assess-
ment of the extent of tendon retraction (43).

Unlike mallet finger injuries, jersey fingers 
are typically treated surgically. The timing of the 
surgical repair depends on the extent of ten-
don retraction. The more extensive the tendon 
retraction, the greater the urgency for surgical 
treatment, given the tenuous blood supply of the 
flexor tendon (43,47,48). A delay in patient pre-
sentation or surgery may necessitate grafting of 
the flexor tendon to regain normal tendon length, 
because flexion contractures may prevent reap-
proximation of the tendon to its insertion site. 
Chronic complications of jersey finger injuries 
include limited DIP joint flexion, weakness, and 
chronic DIP joint stiffness (49).

Ring Avulsion
The weakest points of the finger flexor tendons 
are at their insertions, followed by the myoten-
dinous junctions (50). Insertional FDP tendon 
avulsions (ie, jersey finger) are common. How-
ever, compression at the flexor tendon bony 
attachment increases the likelihood of myoten-
dinous avulsion in the forearm in response to a 
longitudinally directed force (50). This mecha-
nism of injury was originally called a ring avul-
sion because of its occurrence in patients who 
catch their wedding band on moving machinery 
or a protruding object (51). Other described 
mechanisms include pressure erosion (52), 
thermal injury caused by an electrical charge to 
a ring (52), blast injury (53), and traction from 
a horse bite (54). The spectrum of injury ranges 
from circumferential soft-tissue laceration to 
complete amputation (Fig 11). Injury severity 
may be underestimated because of underlying 
long-segment neurovascular injury from crush-
ing, shearing, and avulsion.

&IGURE���� Central slip avulsion 
in a 53-year-old man after fin-
ger dislocation and/or reloca-
tion in a mountain bicycle in-
jury. Lateral radiograph of the 
ring finger shows a mildly dis-
placed osseous avulsion of the 
central slip of the extensor digi-
torum communis (arrowhead). 
There is mild hyperflexion of 
the PIP joint and hyperexten-
sion of the DIP joint, which are 
consistent with a boutonnière 
deformity.

Figure 10. Jersey finger in a 
25-year-old woman after acute ring 
finger injury. Lateral radiograph of 
the ring finger shows a proximally 
displaced fracture fragment (white 
arrowhead) from the volar base 
of the distal phalanx with volar 
soft-tissue swelling. The dominant 
distal phalangeal fragment is dis-
placed dorsally (black arrowhead). 
There is an additional transverse 
fracture through the metaphysis of 
the distal phalanx. The findings are 
consistent with osseous avulsion of 
the FDP tendon.
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In cases of digital salvage, one of the main treat-
ment considerations is ensuring adequate tissue 
perfusion (55). Revision amputation historically 
has been performed in cases of complete amputa-
tion; however, advances in microsurgical inter-
vention have enabled replantation, even in severe 
cases (56). Replantation is frequently reserved for 
injuries occurring distal to the flexor digitorum su-
perficialis insertion, and the avulsed FDP tendon 
is often resected before replantation (55,56).

Acute Volar Plate Avulsion
The volar plate is a fibrocartilage layer deep to 
the flexor tendons and superficial to the PIP joint 
capsule (57). The volar plate attaches to the peri-
osteum of the head of the proximal phalanx and 
the periosteum of the base of the middle phalanx 
and is held in place laterally by the accessory 
collateral ligaments (58). The distal attachment 
is the weaker of the two attachments and is more 
prone to injury (57). The volar plate maintains the 
anterior and posterior stability of the PIP joint and 
prevents hyperextension.

Volar plate injuries are common and are typi-
cally the result of hyperextension, excessive rotary 
force, or dislocation of the PIP joint (43,58). 
Injuries are often seen in ball-handling sports such 
as basketball or football, where sudden forced 
hyperextension of the PIP joint can lead to volar 
plate detachment with or without osseous avulsion 

of the base of the middle phalanx (59). Patients 
typically present with tenderness on palpation 
along the volar PIP joint, pain with passive hyper-
extension, and the loss of pinch power (57).

Radiographs may demonstrate a fracture of the 
volar base of the middle phalanx, with or without 
subluxation or dislocation of the PIP joint (Fig 
12a). The degree of fracture fragment displace-
ment and rotation are important factors in manag-
ing volar plate injury. Injuries of the volar plate 
can be isolated to the soft-tissue components and 
may result in soft-tissue swelling around the joint, 
without additional radiographic abnormality. MRI 
is useful in characterizing the extent of injury to 
the fibrocartilaginous volar plate, associated injury 
of the collateral ligaments, or injuries to other 
capsular structures (Fig 12b) (43).

Volar plate avulsions are treated conservatively, 
with extension-block splinting when the fracture 
involves less than 40% of the articular surface and 
is easily reducible (43). The remainder of patients 
are treated surgically, including patients with 
marked joint subluxation and intra-articular volar 
plate interposition (43).

Chronic Volar Plate Avulsion
Inadequately healed or untreated volar plate 
injuries can lead to chronic swelling, stiffness, 
pain, flexion contracture, swan-neck deformity, 
and posttraumatic arthritis (58,60,61). Scar tis-

Figure 11. Traumatic finger amputation with FDP tendon avulsion in a 40-year-old man after injury to the 
index and long fingers by a hydraulic door. Lateral (a) and posteroanterior (b) radiographs of the hand show 
traumatic amputation of the index and long fingers, with the entirety of the index finger FDP tendon (white 
arrowheads) attached to the palmar base of the distal phalanx (black arrowheads). (Case courtesy of Don D. 
Williams, MD, University of Pittsburgh Medical Center.) 
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sue forms at the volar plate attachment, which 
impairs flexion of the PIP joint (61). Patients 
can also present with pain due to the dorsal and 
volar lateral bands snapping around the proximal 
phalangeal condyles (60).

Radiographs in patients with chronic injury 
may show a swan-neck deformity with extension 
at the PIP joint and flexion at the DIP joint, 
isolated hyperextension at the PIP joint without 
swan-neck deformity, or pseudoboutonnière 
deformity due to contraction at the PIP joint. 
MRI may show scarring of the volar plate with 
or without residual injury or increased signal 
intensity at the volar plate attachments (Fig 13). 
Surgical treatment may be pursued in patients 
with chronic injuries, with the goal of improving 
range of motion and decreasing pain (60,61).

3CAPHOLUNATE�,IGAMENT�!VULSION
The scapholunate ligament (SLL) is a U-shaped 
ligament connecting the proximal scaphoid and 
lunate bones. The SLL is composed of three 
parts: the dorsal, interosseous, and volar compo-
nents (62). The dorsal component is the thickest 
and most important component for preservation 
of normal scapholunate alignment (63).

SLL injuries are common in active individuals 
and typically occur after impaction with the wrist 
in extension, ulnar deviation, and supination. One 
study (64) reported acute SLL injury in greater 
than 40% of patients with intra-articular distal 
radius fractures. SLL avulsion injuries are often 
purely ligamentous. When they are associated with 
an avulsed fracture fragment, either the scaphoid 
or the lunate bones may be involved (Fig 14), 
although the scaphoid avulsion is the more com-
mon (65). Functional incompetence of the SLL 
results in unopposed scaphoid volar flexion and 
lunate dorsiflexion. However, progression to dorsal 
intercalated segmental instability and, ultimately, 
scapholunate advanced collapse requires concomi-
tant extrinsic ligament injury (66–68).

SLL injuries are best detected with MR ar-
thrography because of its superior contrast resolu-
tion (35). Radiographs may reveal alterations in 
alignment such as widening of the scapholunate 
interval to greater than 3–4 mm or a scapholunate 
angle greater than 60°. Serial imaging can depict 
the natural progression of secondary osteoarthritis, 
starting at the radial styloid process, spreading to 
the radioscaphoid joint, and ultimately resulting in 
proximal capitate bone migration and capitolunate 
joint degeneration (69).

The goal of treatment is to restore anatomic 
alignment and normal carpal biomechanics and 
to prevent secondary osteoarthritis. Conservative 
treatment with wrist immobilization is appropriate 
for patients with preserved scapholunate align-
ment. Progressive instability may be treated with 

Figure 12. Acute volar plate avulsion in two patients. (a) Oblique 
radiograph at the level of the second through fourth PIP joints 
in a 21-year-old man with a hyperextension injury of the fingers 
shows several displaced fracture fragments (black arrowheads) 
with corresponding osseous donor sites (white arrowheads) at the 
volar base of the middle phalanges of the index and long fingers. 
(b) Sagittal T2-weighted fat-suppressed image through the long 
finger in a 63-year-old man with finger pain after injury shows in-
creased T2 signal intensity at the volar base of the middle phalanx 
(white arrowhead) and disruption of the volar plate at its phalan-
geal attachment (white arrowhead).

Figure 13. Chronic volar plate 
avulsion in a 44-year-old man with 
chronic pain and finger deformity. 
Sagittal T2-weighted fat-sup-
pressed MR image shows chronic 
scarring, thickening, and hypertro-
phy of the volar plate (white arrow-
head) with increased amorphous 
signal intensity at the proximal and 
distal attachment sites (black ar-
rowheads), which are findings con-
sistent with chronic avulsion injury.
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either closed or open reduction and pinning or 
ligament reconstruction (70,71).

Triquetral Avulsion Fractures
The triquetrum is the second most commonly 
fractured bone in the wrist, comprising approxi-
mately 3% of all wrist injuries (72). It is an impor-
tant attachment site for the carpal ligaments, with 
two extrinsic ligaments (dorsal radiocarpal and 
dorsal ulnotriquetral ligaments) and one intrinsic 
ligament (dorsal intercarpal ligament) inserting on 
the dorsal osseous surface (73).

The most common mechanism of triquetral 
injury is a fall onto an outstretched hand, al-
though it remains uncertain if the fracture results 
from ligamentous avulsion or impaction of the 
distal ulna against the dorsal carpus (74). Lateral 
projection radiographs demonstrate triquetral 
fractures as small crescentic or linear bone frag-
ments projecting dorsal to the carpus, although 
triquetral fractures are radiographically occult in 
up to 80% of cases (75). Triquetral fractures are 
highly associated with dorsal ligament injuries, 
with some studies citing an incidence as high as 
95% (76). The most commonly injured ligament is 
the dorsal ulnotriquetral ligament, followed by the 
dorsal intercarpal ligament (Fig 15) and the dorsal 
radiocarpal ligament (76). Concomitant traumatic 
injuries to the triangular fibrocartilage are possible 
and can be a cause of ongoing ulnar-sided wrist 
pain in patients with triquetral fractures (77).

Management of triquetral fractures is most 
often conservative, although surgical intervention 
can be performed in cases of protracted pain or 
instability (77).

Avulsions of the Extensor  
Carpi Radialis Longus and Brevis

The extensor carpi radialis longus (ECRL) and ex-
tensor carpi radialis brevis (ECRB) originate from 
the lateral supracondylar ridge of the humerus and 
function as extensors and abductors of the hand 
relative to the wrist. At the level of the wrist, the 

ECRB courses ulnar to the ECRL in the second 
extensor compartment. The ECRL inserts onto the 
dorsal radial aspect of the second metacarpal base. 
The ECRB inserts onto the dorsal radial base of the 
third metacarpal, with a few fibers inserting on the 
ulnar dorsal base of the second metacarpal.

Avulsion fractures at the base of the index and 
long metacarpal bones are rare because of stability 
provided by the adjacent carpometacarpal joints. 
The uncommon ECRL or ECRB tendon avul-
sion occurs during forced hyperflexion injury to 
the wrist with a clenched fist. The osseous and 
ligamentous constraints often prevent dorsal 
dislocation of the second carpometacarpal joint in 
response to tendon contraction, resulting instead 
in an avulsion fracture.

Radiographic findings may reveal a fracture 
fragment at the dorsal base of the second metacar-
pal, but CT or MRI may aid in definitive diagnosis 
(Figs 16, 17). A high clinical index of suspicion 
aids in making this diagnosis, with point tender-
ness, a weak grip, or a palpable bony prominence 
at the fracture site on physical examination 
(78–80). Because of the relatively stable nature of 
these fractures, conservative management may be 
acceptable. However, some authors have advo-
cated surgical fixation, given the essential role that 
these muscles have in grip strength (80,81).

Related Disorders
Several entities can mimic or manifest as the 
sequelae of hand and wrist trauma, including 
hydroxyapatite deposition disease (HADD), ac-
cessory ossicles, posttraumatic or reactive bone 
lesions, and chronic tendon abnormalities. Famil-
iarity with these entities, including their typical 
associations and manifestations, allows the radi-
ologist to avoid common pitfalls and confidently 
arrive at the most accurate diagnosis.

Hydroxyapatite Deposition Disease
HADD is a common condition that typically 
causes periarticular pain due to bursitis or 

Figure 14. SLL avulsion in a 53-year-old 
man after a fall onto an outstretched hand. 
(a) Coronal proton-density–weighted fat-
suppressed MR image at the level of the 
dorsal SLL interval shows an avulsion 
fracture fragment (arrowhead) from the 
lunate with a hyperintense fracture line 
(arrow). The SLL is intact and is attached 
to the lunate fracture fragment (*) and 
the scaphoid bone (S). Reactive marrow edema is seen throughout the radial half of the lunate bone (L). (b) Axial proton-density–
weighted fat-suppressed MR image at the same level shows the lunate fracture fragment (arrowhead) attached to an intact SLL (*).
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&IGURE����� Dorsal triquetral fracture in a 48-year-
old man with persistent wrist pain after a fall.  
(a) Lateral radiograph of the wrist shows a small 
osseous avulsion fragment (arrow) in the dorsal 
midcarpal soft tissues at the level of the triquetrum.  
(b) Axial proton-density–weighted fat-suppressed 
MR image through the proximal wrist shows an 
avulsion fracture (arrow) of the dorsal intercarpal lig-
ament (white arrowheads) from its dorsal triquetral 
(Tq) attachment (black arrowhead).

Figure 16. ECRL avulsion in a 
37-year-old man with radial-sided 
hand pain after a motor vehicle 
collision. (a) Lateral radiograph 
shows a dorsal avulsion fracture 
fragment (arrowhead) with an un-
certain donor site. (b, c) Sagittal 
CT images (bone [b] and soft-tis-
sue [c] windows) show the fracture 
fragment (white arrowhead in b 
and c) attaching to the ECRL ten-
don (black arrowheads in c), with 
resultant proximal fracture frag-
ment displacement. The findings 
helped confirm avulsion fracture 
from the second metacarpal base.

&IGURE����� ECRB avulsion fracture in a 37-year-old man with radial-sided hand pain after a 
motor vehicle collision (same patient as in Fig 16). (a, b) Coronal (a) and sagittal (b) CT im-
ages (bone window) through the third carpometacarpal joint show a mildly displaced fracture 
at the base of the third metacarpal (arrowheads). (c) Sagittal CT image (soft-tissue window) 
shows the distal-most segment of the ECRB tendon (arrowhead) inserting on the third meta-
carpal base fracture fragment.
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tendinosis. Calcium hydroxyapatite may de-
posit in joint capsules, bursae, tendon sheaths, 
and muscles. Rarely, HADD can occur intra-
articularly where it can be seen on radiographs as 
osteoarthritis. A destructive arthropathy has been 
described at the hand and shoulder (82). While 
there is an association with systemic conditions 
including renal osteodystrophy and collagen 
vascular disease, HADD is most often idiopathic 
and may be a result of local trauma, with subse-
quent ischemia and necrosis (83). This associa-
tion with trauma usually raises clinical suspicion 
for bone or soft-tissue injury at initial injury, and 
the radiologist is often the first care provider to 
consider HADD as the culprit (Fig 18a). Clini-
cally, HADD usually manifests as a monoarticu-
lar process in patients 40–70 years old. Up to 
50% of patients report limited range of motion, 
pain, erythema, swelling, and even fever. The 
manifestation can be similar to that of an infec-
tious process such as a septic joint, but normal 
laboratory values including leukocyte count and 
erythrocyte sedimentation rate allow differentia-
tion (84).

Radiographically, the calcium deposits may be 
ill-defined in the early stages but become more 
homogeneously attenuating over time. Soft-tissue 
swelling is often present, with the occasional reac-
tive joint effusion. While the subjacent bones are 
usually normal, HADD can cause local osteopenia 
or reactive sclerosis and can extend intraosse-
ously, with resultant erosions or extrinsic osseous 
scalloping that may mimic infection, posttrau-
matic changes, or even surface neoplasms (85). 
This appearance may be even more confusing at 
MRI, which shows marked inflammatory changes 
in the subjacent soft tissues and bone marrow, 
all of which avidly enhance with administration 
of contrast material. Although mature HADD 
appears as low signal intensity at both T1- and 
T2-weighted MRI, small deposits, early disease, 
and surrounding inflammatory changes may make 
it difficult to appreciate the calcium at MRI (Fig 
18b) (82,83,85). This underscores the importance 
of comparison with radiographs to arrive at the 
correct diagnosis. HADD is typically self-resolving 
and treated conservatively, but some studies have 
shown slightly improved outcomes with US-
guided barbotage (86,87).

Accessory Ossicles of the Wrist
At least 20 variant ossicles have been described 
at the wrist, with the most common including 
the os styloideum or carpal boss (dorsal aspect 
of the metacarpal bases of the long and index 
fingers) (Fig 19), os lunula (subjacent to the tip 
of the ulnar styloid process), os triangulare (just 
distal to the ulnar fovea), os trapezium second-

Figure 18. HADD in the UCL complex of the thumb MCP joint 
in a 52-year-old woman with thumb pain and a soft-tissue mass 
after vigorous mopping. (a) Oblique radiograph of the thumb 
shows an ovoid amorphous calcification (arrowhead) along the 
ulnar aspect of the thumb MCP joint, near the expected location 
of the UCL. (b) Coronal T2-weighted fat-suppressed image of the 
thumb obtained 3 weeks after the radiograph was acquired shows 
marked signal hyperintensity in the soft tissues, with thickening of 
the UCL (arrows). Marrow edema (arrowhead) in the ulnar base of 
the thumb proximal phalanx is noted.

&IGURE����� Incidental os styloideum 
in a 46-year-old woman with chronic 
ulnar-sided wrist pain. Lateral radio-
graph through the hand shows a 
well-corticated ossific body interposed 
between the dorsal aspect of the long 
and index finger metacarpal bases (ar-
row), which is a finding that is in keep-
ing with an os styloideum.
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arium (along the palmar medial aspect of the 
trapezium tubercle), os hamuli proprium (the 
tip of the hook of the hamate bone) (Fig 20), 
and os epilunate (the dorsal aspect of the lu-
nate) (Table) (88). Accessory ossicles represent 
secondary ossification centers that are distinct 
from the adjacent bones. These ossicles are con-
sidered congenital in nature, although the se-
quelae of remote trauma or degenerative disease 
may appear similar. While rarely symptomatic 
and often incidentally discovered at imaging, 
these accessory ossicles may pose a diagnostic 
dilemma when they are encountered in a patient 
with a history of trauma. The most helpful fea-
ture for differentiating an accessory ossicle from 
an acute fracture is familiarity with the common 
location. Imaging findings favoring an ossicle 
over an acute fracture include rounded well-
corticated margins of the ossicle and adjacent 
bones, a lack of associated point tenderness at 
the location of the ossicle, and identification 
of similar findings at the contralateral wrist 
(89). Variant ossicles are rarely fractured. While 
ossicles are usually asymptomatic, accessory os-
sicles may manifest with nontraumatic pain. The 
most common symptomatic ossicle of the wrist 
is the os styloideum (88,90,91).

0OSTTRAUMATIC�OR�2EACTIVE�"ONE�,ESIONS
A subset of rare, reactive posttraumatic surface 
lesions of the hand may be encountered at vari-
ous time periods after the initial injury. Florid 

reactive periostitis is the earliest finding in this 
spectrum of conditions, whereas bizarre par-
osteal osteochondromatous proliferation (also 
called a Nora lesion) (Fig 21) is of intermediate 
chronicity, and turret exostosis (Fig 22) is more 
chronic. Bizarre parosteal osteochondromatous 
proliferation preferentially affects the metacar-
pal and metatarsal bones and is located more 
frequently in the hand than in the foot (92–94). 
The typical clinical manifestation consists of a 
firm palpable mass that may be painful. These 
lesions are thought to represent subperiosteal 
hematoma formation initially and to evolve 
pathologically into florid reactive periostitis that 
consists primarily of spindle cells. Over time, 
metaplastic cartilage and new bone predomi-
nate, representing the bizarre parosteal osteo-
chondromatous proliferation stage (93,95). If it 
is allowed to proceed without biopsy or resec-
tion, the ossification matures into a bone base 
with a cartilaginous cap that represents the end-
stage turret exostosis.

The radiographic appearance varies over 
time, and soft-tissue swelling may be the initial 
imaging manifestation. With healing, immature 
periostitis develops and eventually transforms 
into a broad-based osseous excrescence, with a 
well-defined mass of heterotopic mineralization 
contiguous with the periosteum of the parent 
bone (93,95,96). Throughout this evolution, the 
underlying parent bone cortex remains intact, 
and there is no medullary continuity, which 
allows for definitive differentiation from the cor-
ticomedullary continuity that is pathognomonic 
for osteochondromas. The MRI appearance of 
these reactive lesions is nonspecific and variable, 
depending on the timing. Treatment of these 
benign lesions is local resection, with high rates 
of recurrence of 20%–55% (93,95,96).

Conclusion
Avulsion injuries of the hand and wrist and 
the conditions that mimic them are commonly 
encountered in radiology practice. It is important 

Locations of Accessory Ossicles of the Wrist

Ossicle Location

Os styloideum or 
carpal boss

Dorsal aspect of the long and index finger meta-
carpal bases

Os lunula Subjacent to the tip of the ulnar styloid process
Os triangulare Just distal to the ulnar fovea
Os trapezium sec-

ondarium
Along the palmar medial aspect of the trapezium 

tubercle
Os hamuli proprium Tip of hook of the hamate
Os epilunate Dorsal aspect of the lunate bone

Figure 20. Incidental os hamuli 
proprium in a 27-year-old man 
with atraumatic radial-sided wrist 
pain. Lateral radiograph of the 
wrist shows a well-corticated os-
sific body (arrowheads) adjacent 
to a normal-appearing hook of 
the hamate (black outline), which 
is in keeping with an os hamuli 
proprium. There were no referable 
symptoms at this location.
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for the radiologist to be familiar with these inju-
ries, including the relevant anatomy and imaging 
findings that may dictate the choice between con-
servative and surgical treatment. It is also help-
ful to be able to recognize or have a high level of 
suspicion for infrequently encountered injuries 
such as radial collateral ligament, trapeziometa-
carpal ligament, or carpal extensor tendon avul-
sions. Finally, radiologists should be aware of the 
common conditions that mimic hand and wrist 
trauma, including posttraumatic or reactive os-
seous lesions and delayed tendon complications. 
While radiography is often sufficient for identi-
fication of hand and wrist injuries, CT or MRI 
may be necessary for complete characterization 
or to confirm a suspected injury. Familiarity with 
frequently encountered and uncommon hand 
and wrist avulsions also serves as a solid founda-
tion for identifying other causes of traumatic and 
nontraumatic hand and wrist pain.
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QUESTIONNAIRE 
A18(22) Part 1 

Avulsion Injuries of the Hand and Wrist 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Question 1: Which one of the following does not form part 
of the four distinct joint spaces responsible for the complex 
range of motion of the wrist? 
 

A: Distal radioulnar 
B: Radiocarpal 
C: Distal forearm  
D: Carpometacarpal 

 
Question 2: Which of the following factors should be 
considered when deciding on the appropriate treatment of 
avulsion injuries? 
 

A: Associated injuries  
B: Hand dominance  
C: Patient finances 
D: The patient’s occupation  

 
Question 3: Is it TRUE that the goals of treatment are always 
anatomic reduction and immobilization of fractures until 
healing occurs, regardless of the complexity of treatment? 
 

A: YES  
B: NO 

 
Trapeziometacarpal Joint Avulsion and Bennett Fracture 

 

Question 4: Which one of the following is CORRECT 
regarding Bennet fractures? 
 

A: They are associated with thumb collateral ligament 
injuries and fractures of the trapezium bone  

B: They refer to a three-part “Y” or “T” pattern 
fracture that includes the Rolando fracture 

C: Current practice is to treat these fractures with 
closed reduction and casting 

D: These are treated with either open reduction and 
internal or external fixation 

 
UCL Avulsion 

 

Question 5: Which of the following are CORRECT regarding 
ulnar collateral ligament (UCL) avulsion? 
 

A: The UCL is composed of a proper ligament and an 
accessory ligament  

B: Acute UCL injury is typically caused by forceful 
abduction and hyperextension of the thumb at the 
MCP joint  

C: This is an injury often experienced by snowboarders 
D: Another name for this type of injury is ‘skier thumb’  

 
 
 
 
 
 

Radial Collateral Ligament Avulsion 
 

Question 6: Which of the following are CORRECT regarding 
the radial collateral ligament (RCL) of the thumb? 
 

A: It arises dorsally from the condyle of the 
metacarpal head, courses obliquely, and inserts 
distally and volarly at the proximal phalanx tubercle  

B: It comprises the proper and the more volarly 
located accessory ligament  

C: It provides stability for pinching- and depression-
type movements such as pushing a button  

D: UCL injuries are substantially less common than RCL 
injuries 

 
Radial Styloid Process Avulsion 

 

Question 7: What is important to describe radiographically 
regarding a radial styloid fracture? 
 

A: Fracture orientation  
B: Injury acuity 
C: Fracture displacement  
D: Fracture rotation  

 
Ulnar Styloid Process Avulsion 

 

Question 8: The ulnar styloid process is the attachment site 
for multiple structures, including which of the following? 
 

A: Distal lamina of the triangular fibrocartilage 
complex  

B: RCL of the thumb 
C: Dorsal and volar radioulnar ligaments  
D: Meniscal homolog  

 
Question 9: Is it TRUE or FALSE that a styloid fracture with 
greater than 2 mm of displacement is associated with an 
increased risk of distal radioulnar joint (DRUJ) instability? 
 

A: TRUE  
B: FALSE 

 
Mallet Finger 

 

Question 10: Mallet finger injury is the most common closed 
tendon injury that usually results due to which one of the 
following? 
 

A: Keeping the thumb in an abducted position 
B: Throwing a baseball  
C: Traction from horse bite 
D: Catching wedding band on moving machinery 

 
 
 

END 
 



QUESTIONNAIRE 
A18(22) Part 2 

Avulsion Injuries of the Hand and Wrist 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Mallet Finger (continued) 
 

Question 1: What are some of the long-term complications 
of mallet injuries?  
 

A: Extensor lag, limited extension of the distal 
interphalangeal (DIP)  

B: Chronic boutonnière deformities 
C: Secondary osteoarthritis  
D: Swan neck deformities, hyperextension of the 

proximal interphalangeal (PIP) joint and flexion of 
the DIP joint  

 
Central Slip Avulsion 

 

Question 2: Which one of the following best describes a 
boutonnière deformity? 
 

A: Hyperextension of the PIP joint and flexion of the 
DIP joint 

B: Limited extension of the DIP 
C: Hyperflexion of the PIP joint and hyperextension of 

the DIP joint  
D: None of the above 

 
Jersey Finger 

 

Question 3: What is a typical mechanism of injury for jersey 
finger or rugby finger? 
 

A: When an object, such as a ball, strikes a player’s 
finger 

B: When a player grips another player’s shirt, and the 
player suddenly pulls away  

C: When a player steps on another player’s finger in a 
rugby scrum 

D: None of the above 
 

Acute Volar Plate Avulsion 
 

Question 4: Volar plate injuries are typically a result of which 
of the following? 
 

A: Hyperextension  
B: Pressure erosion 
C: Excessive rotary force  
D: Blast injury 

 
Question 5: Which one of the following screening modalities 
are useful in characterising the extent of injury to the 
fibrocartilaginous volar plate, associated injury of the 
collateral ligaments or injuries to other capsular structures? 
 

A: US 
B: CT 
C: X-ray 
D: MRI  

 

Chronic Volar Plate Avulsion 
 

Question 6: Which of the following may appear on 
radiographs of patients with chronic volar plate avulsion? 
 

A: Swan-neck deformity with extension at the PIP joint 
and flexion at the DIP joint  

B: Isolated hyperextension at the PIP joint, with swan-
neck deformity 

C: Pseudoboutonnière deformity due to contraction 
at the PIP joint  

D: None of the above 
 

Scapholunate Ligament Avulsion 
 

Question 7: Is it TRUE or FALSE that the volar component of 
the scapholunate ligament (SLL) is the thickest and most 
important component for preservation of normal 
scapholunate alignment? 
 

A: TRUE 
B: FALSE  

 
Question 8: Which one of the following is the best method 
to detect SLL injuries? 
 

A: US 
B: MR arthrography  
C: CT 
D: X-ray 

 
Triquetral Avulsion Fractures 

 

Question 9: Is it TRUE that the triquetrum is the most 
commonly fractured bone in the wrist?  
 

A: YES 
B: NO  

 
Question 10: Which one of the following is most likely to be 
the injury mechanism of triquetral injury? 
 

A: The patient has recently been on a ski vacation, and 
they are experiencing pain in the hand after the trip 

B: A hockey player was hit with a ball during a game 
C: A patient has fallen off a small wall and they 

stretched out their arms to soften the fall  
D: While in the gym, your patient’s wedding ring got 

snagged by a piece of gym equipment 
 



Avulsions of the Extensor Carpi Dadialis Longus and Brevis 
 

Question 11: Which of the following statements are correct 
regarding the extensor carpi radialis longus (ECRL) and 
extensor carpi radialis brevis (ECRB)? 
 

A: Both the ECRL and the ECRB function as extensors 
and abductors of the hand relative to the wrist  

B: The ECRB inserts onto the dorsal radial aspect of 
the second metacarpal base 

C: The ECRB inserts onto the dorsal radial base of the 
third meracarpal  

D: None of the above 
 

Related Disorders: Hydroxyapatite Deposition Disease 
 

Question 12: What are some of the symptoms reported by 
almost half of the patients with Hydroxyapatite Deposition 
Disease (HADD)? 
 

A: Limited range of motion  
B: Pain  
C: Erythema  
D: Weak grip 

 
Accessory Ossicles of the Wrist 

 

Question 13: Which one of the following is not a location of 
accessory ossicles in the wrist?  
 

A: Subjacent to the tip of the ulnar styloid process 
B: Just distal to the ulnar fovea 
C: Just distal to the MCP joint  
D: Phalangeal fractures 

 

Posttraumatic or Reactive Bone Lesions 
 

Question 14: Is it TRUE that the radiographic appearance of 
posttraumatic or reactive bone lesions varies over time, but 
that soft-tissue swelling may be the initial imaging 
manifestation? 
 

A: YES  
B: NO 

 
Conclusion 

 

Question 15: Which of the following is important for you to 
know or be aware about avulsion injuries of the hand and 
wrist? 
 

A: The relevant anatomy of the hand and wrist  
B: A recognition or relevant suspicion for infrequently 

encountered injuries  
C: Common conditions that mimic hand and wrist 

trauma  
D: None of the above 

 
 
 

END 
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