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Wrist Injuries
Just a wrist sprain? After reading this issue, you may want to look at that X-ray 

again.
— J. Stephan Stapczynski, MD, Editor

Introduction
The diverse and complicated functioning of the human wrist provides a 

unique and complex challenge for the emergency physician. Evaluation of wrist 
injuries requires a knowledge of structural as well as functional anatomy. The 
high incidence and potential for significant morbidity seen with even mini-
mal wrist injuries attests to their the importance for the emergency physician. 
Wrist injuries often require appropriate hand surgery referral. Referral patterns 
for definitive management of these injuries will vary by type of practice and 
geographic locations. Emergency physicians should be aware of the referral 
practices in their respective institutions, whether it be to orthopedic surgery or 
plastic surgery.  

The purpose of this article is to address conditions of the wrist that require 
immediate intervention. Possible pitfalls and performance of the physical 
examination and utilization of imaging modalities at the disposal of emergency 
physicians will be covered. Injuries to the wrist vary, from fractures, fracture-
dislocations, and ligamentous injury, to injuries associated with neurovascular 
compromise. This article will discuss the significance, early evaluation and man-
agement of carpal fractures, carpal instability, distal radial fractures, and distal 
radio-ulnar joint disruptions. (See Figure 1.)

Carpal Fractures
Scaphoid Fractures. The scaphoid is the most commonly fractured of the 

carpal bones, accounting for approximately 62-87% of all carpal fractures.1,2 
These types of fractures typically occur in young adults, from 15 to 30 years of 
age, frequently secondary to athletic participation. Typically, fractures through 
the waist of the scaphoid bone account for 70-80% of all scaphoid fractures.1

Injuries to the scaphoid most commonly occur with the wrist in some degree 
of hyperextension, often from a fall on an outstretched hand or FOOSH injury. 
In injuries such as this, there is an axial load on the hand that often is followed 
by rotation forces with some degree of ulnar deviation.3 These transmitted 
forces can cause failure at the scaphoid waist, the point of greatest stress. Only 
approximately 3% of scaphoid fractures occur with a flexion mechanism.4 Other 
possible mechanisms include compression or avulsion of the tuberosity and 
avulsion of the proximal pole of the scapholunate ligament.5 

The typical presentation consists of swelling and pain over the wrist follow-
ing the traumatic event. Patients often complain of pain over the wrist just 
distal to the radial styloid.1 This pain often is associated with limitation in range 
of motion of the affected thumb and/or wrist and often with reduced grip 
strength. 

The physical examination and diagnosis of scaphoid fractures are impor-
tant, as many of these injuries are missed on initial radiograph imaging. The 
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physician should palpate the wrist to 
determine the exact location of ten-
derness. The waist of the scaphoid 
is the most commonly injured por-
tion of the bone, and the anatomical 
snuffbox is the area in which the 
scaphoid waist can be most directly 
palpated. 

The anatomical snuffbox is 
bounded by the palmar border, 
which is created by the tendons of 
the abductor pollicis longus (APL), 
the extensor pollicis brevis (EPB), 
and the dorsal border, which is com-
prised of the tendons of the extensor 
carpi radialis longus (ECRL), exten-
sor carpi radialis brevis (ECRB), 
and extensor pollicis longus (EPL). 
Between these tendons, the snuffbox 
extends between the distal radius and 
the base of the first and second meta-
carpals.6 Tenderness on palpation in 
the anatomical snuffbox has been 
reported to have a high sensitivity 
for scaphoid fracture (90%), but low 
specificity (40%).7 Other portions of 
the scaphoid, which are statistically 
less likely to be fractured, should 
be examined as well. Palpation of 
the distal pole of the scaphoid can 
be achieved by radial deviation of 
the wrist with pressure applied at 
the scaphoid tubercle. It has been 
reported that tenderness elicited in 
this position has a sensitivity of 87%, 
with a specificity of 57% for scaphoid 
fracture.7 

Following palpation, range of 
motion of the injured wrist should 
as assessed. Patients with scaphoid 
fractures often have pain elicited with 
extremes of wrist range of motion.8 
Patients with scaphoid fractures often 
exhibit range-of-motion deficits in 
nearly all directions of movement; 
however, pain is most often elicited 

with flexion and radial deviation of 
the wrist. Other physical examina-
tion methods used for detection of 
scaphoid fractures include the scaph-
oid compression test. This maneuver 
is achieved by holding the patient’s 
injured wrist, then applying an axial 
load along the first metacarpal. The 
physical examination should include 
an assessment of radial pulses and 
examination for sensory nerve injury.

Plain radiographic imaging should 
be the initial diagnostic study in 
patients with wrist injuries. The 
views obtained may include postero-
anterior (see Figure 2) and lateral 
views, along with radial and ulnar 
oblique views. A scaphoid view is 
often obtained in cases with clini-
cal suspicion for scaphoid fracture, 
which is a postero-anterior view with 

the wrist in ulnar deviation. (See 
Figure 3.) Despite multiple plain 
radiographic images, up to 14% of 
scaphoid fractures are not detected 
on radiographs taken soon after the 
injury.1,4,5 Retrospective studies sug-
gest that 10-33% of patients with a 
proven fractured scaphoid had nega-
tive initial radiographs.9 

Individuals who present with 
suspected scaphoid fractures with 
negative plain radiographs should be 
placed in a thumb spica splint and 
referred to an appropriate special-
ist for follow-up and possible repeat 
radiographic imaging. While this 
approach is acceptable, a large por-
tion of these patients do not have 
scaphoid fractures and are placed in 
thumb immobilization unnecessar-
ily.2,5 Unnecessary immobilization 

 z Scaphoid fractures may be a clinical diagnosis; initial 
radiographs often do not show a fracture.

 z Carefully assess the space between the scaphoid and 
lunate on the PA radiograph to avoid missing scapho-
lunate dislocations.

 z Perilunate dislocations are often missed, as other injuries 
distract the physician from what may appear as a “nor-
mal” wrist.

 z Carefully assess the position of the distal ulna on the lat-
eral radiograph to avoid missing distal radio-ulnar joint 
disruption.

Executive Summary

Figure 1: Bones of the Wrist

Source: www.daviddarling.info.
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can lead to absenteeism at work and 
lost wages. 

With advancements in imaging 
modalities, there is some debate 
about whether advanced imaging 
should be obtained in cases in which 
a scaphoid fracture is suspected 
clinically but there is no plain radio-
graphic evidence of fracture. Studies 
have shown that the specificity and 
sensitivity of computed tomogra-
phy (CT) scans are approximately 
89-97%, with a high negative predic-
tive value of 96.8-99%, which makes 
CT extremely useful for ruling out 
fracture.3,9,10 Other imaging modali-
ties include MRI, which has shown 
sensitivity of 95-100% and specificity 
approaching 100%;11 however, its 
limited availability, longer exami-
nation time compared to CT, and 
higher patient charges are an issue 
for many providers and patients alike. 
Many would advocate for increasing 
the use of the MRI in wrist injuries 
as a way of identifying alternative 
pathology as a cause of the patient’s 
wrist pain. Also of consideration is 
a bone scan, which has shown high 
sensitivity but low specificity for 
scaphoid fractures and is currently 
of limited value to the emergency 
physician.  

The initial treatment of an uncom-
plicated nondisplaced scaphoid frac-
ture is immobilization in a short-arm 
thumb spica splint with referral to 
a hand specialist.12 There is some 
debate regarding short-arm vs. long-
arm immobilization, which can pre-
vent supination and pronation of the 
arm, so one should query the referral 
specialists regarding their preference 
for immobilization. 

It is very important when initially 
talking to patients in the emergency 
department (ED) about these inju-
ries to be clear that there is a poten-
tial for a long healing time. This 
variation is due to the blood flow 
pattern to the scaphoid. The scaph-
oid receives its blood supply from 
branches of the radial artery, where 
80% of the blood supply enters at the 
scaphoid waist, the most commonly 
fractured portion of the scaphoid. 
The proximal portion of the scaph-
oid receives its blood supply in 

retrograde fashion via a single intra-
osseous vessel.5 This pattern of blood 
flow explains why the less common 
fractures to the proximal pole of the 
scaphoid account for the high rates 
of avascular necrosis seen in 13-40% 
of cases.11,13 Nonunion of scaphoid 
fractures is generally seen with proxi-
mal scaphoid fractures, reported in 
5-12% of individuals with scaphoid 
fractures.1  

Prompt referral should be obtained 
in cases of displaced or comminuted 
scaphoid fractures with greater than 
1 mm of displacement, or if the frac-
ture of the scaphoid is oblique, sug-
gesting carpal instability.6,12 Patients 
presenting with these types of scaph-
oid fractures should be given appro-
priate analgesic medications and be 
placed in a long-arm thumb spica 
splint with prompt referral for pos-
sible definitive surgical intervention.  

Hamate Fractures. While hamate 
fractures only account for approxi-
mately 2% of all carpal bone frac-
tures, if missed they can result in 
serious disability and complications 
such as tendon rupture, nonunion, 
and ulnar nerve injury.1,13 Fractures 
involving the hook of the hamate are 
more common than fractures of the 
body of the hamate and can have a 
significantly higher rate of compli-
cations. These injuries commonly 
result from a fall on an outstretched 
hand as well as from sports that 
involve the use of a racket, bat, or 
club. The base of the racket, club, 
or bat can impact the body of the 
hamate, causing the fracture. Other 
mechanisms of injury include the use 

of heavy handheld machinery that 
may place constant pressure on the 
ulnar aspect of the hand.3 Typically 
these patients present with pain on 
the ulnar side of the wrist as well as 
paresthesias in the ulnar nerve distri-
bution. Pain can be elicited in these 
patients by asking them to grasp an 
object with the affected hand.14 This 
maneuver often produces pain tra-
versing the ulnar aspect of the hand.  

Standard PA and lateral radio-
graphs of the wrist should be 
obtained. Particular views that can be 
helpful in evaluation of the hamate 
include a carpal tunnel view and/or 
a reverse oblique view.1,3 Sensitivity 
of plain radiographs in detection of 
hamate fractures has been reported 
to be as low as 40% and as high as 
70%.1,3 Additional diagnostic imag-
ing such as CT scan of the wrist, 
which has been found to have nearly 
a 100% sensitivity for hamate frac-
tures,1 should be considered when 
conventional radiographs are equivo-
cal. Careful examination of the flexor 
and extensor tendons should be con-
ducted, as tendon rupture may occur 
with a hook of the hamate fracture.15

The initial treatment of hamate 
fractures includes appropriate analge-
sic medications and immobilization 
with a well-padded short-arm splint. 
Patients who display no evidence of 
neurovascular compromise can be 
evaluated by the referral specialist on 
an outpatient basis.  

Figure 2: Normal Wrist PA 
Radiograph

Figure 3: Scaphoid 
Fracture
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Lunate Fractures. Lunate injuries, 
while rare, account for approxi-
mately 1.4-3% of all carpal fractures 
and present particular diagnostic 
challenges for the emergency physi-
cian.1,3 Injuries to the lunate have the 
potential to cause significant mor-
bidity because of the possibility for 
development of avascular necrosis, 
nonunion, and associated injuries of 
other wrist structures in more than 
half of all cases. A condition that may 
mimic lunate fractures is Keinbock 
disease, which is avascular necrosis of 
the lunate.5 Risk factors for Keinbock 
disease include trauma, acute or 
occult fracture, stress or repetitive 
injury, and variations in the blood 
supply to the lunate or geometric 
relations between the lunate and 
distal radius.13 This condition occurs 
generally in the young adult popula-
tion and may be seen in the setting 
of an acute lunate fracture.  

The mechanism of injury of lunate 
fractures is generally a FOOSH or 
some injury with a component of 
dorsiflexion at the wrist with an axial 
compression from the head of the 
capitate driven into the lunate.4,5 
Patients present with wrist pain and 
swelling, generally over the dorsum 
of the wrist, as well as reduced grip 
strength.  

The physical examination shows 
pain elicited with axial loading of the 
long finger of the involved hand, as 
well as pain on palpation over the 
dorsum of the wrist just distal to 
Lister’s tubercle. A careful examina-
tion of the entire wrist should be 
performed, as lunate injuries are 
often found in conjunction with 
other injuries to the carpals, metacar-
pals, and radius. Plain radiographic 
examination can be difficult, given 
the anatomic position of the lunate 
and multiple overlying structures. 
Radiographic findings of lunate 
fractures include fragmentation or 
collapse of the lunate.13 If the plain 
radiographs are normal, patients in 
whom there is a clinical suspicion for 
lunate fracture should be immobi-
lized in a short-arm splint until fur-
ther imaging modalities, such as CT 
or MRI of the wrist, can be done. 
These patients should follow-up with 

a hand specialist in 1-2 weeks.1 
Trapezium Fractures. Trapezium 

fractures are uncommon, account-
ing for 1-5% of carpal bone fractures.  
There are two main types of trape-
zium fractures. More commonly, the 
body of the trapezium is fractured, 
which usually is a result of a direct 
force to an adducted thumb. The less 
common type is a fracture of the tra-
pezial ridge, which occurs from rota-
tion of the wrist with a large amount 
of force with a component of radial 
deviation.  

Patients with these injuries com-
plain of pain with repetitive move-
ment of the thumb as well as on 
direct palpation of the trapezium, 
which lies distal to the scaph-
oid in the anatomical snuffbox.1 
Radiographic imaging with postero-
anterior, lateral, and carpal tunnel 
views should be obtained.16-18 Often 
this injury is best evaluated with a 
20-degree pronated oblique view.12 

Initial treatment of a nondisplaced 
trapezial fracture should be analge-
sic medications and placement in a 
short-arm thumb spica splint with 
follow-up. Displaced fractures with 
greater than 1-2 mm of diastasis 
require surgical intervention.12 

Trapezoid Fractures. Fractures 
of the trapezoid are the rarest of car-
pal fractures, representing less than 
1.3% of all carpal bone fractures.1 
The trapezoid is rarely fractured, as 
it sits in a well-protected area. When 
fractures do occur, they are often a 
result of high-energy injuries due 
to an axial load injury on a flexed 
second metacarpal.1,3 Injuries to the 
trapezoid can be an isolated fracture 
or a fracture-dislocation as a result of 
the high-energy trauma.1 

Patients present with swelling and 
pain at the base of the second meta-
carpal. On palpation, tenderness is 
appreciated over the dorsum at the 
base of the second metacarpal, along 
with pain on passive movement of 
the second metacarpal.

Radiographic examination is with 
standard PA and lateral views. The 
lateral view is often where visual-
ization of trapezoid fractures or 
fracture-dislocation is easiest. There 
is loss of the normal joint space 

between the distal scaphoid, trape-
zium, and trapezoid.3 Complications 
of untreated trapezoid fractures 
include avascular necrosis; thus, care-
ful examination of plain radiographs 
and possible CT scan of the wrist to 
diagnose this fracture may be neces-
sary. Nondisplaced trapezoid frac-
tures should be placed in a thumb 
spica splint with referral for follow-
up. If a fracture-dislocation of the 
trapezoid is observed, then prompt 
referral to the appropriate hand spe-
cialist is necessary for reduction and 
possible surgical fixation.1 

Triquetral Fractures. The triqu-
etral bone is the second most com-
monly fractured carpal bone after 
the scaphoid bone, accounting for 
approximately 18% of carpal bone 
fractures.3,5 Two types of fracture are 
predominantly seen: the chip fracture 
of the dorsal ridge and the triquetral 
body fracture.5 Injuries to the tri-
quetrum usually involve a twisting 
or rotation of the wrist, a fall onto a 
wrist in extension with ulnar devia-
tion, some type of direct impact to 
the ulnar styloid, or a direct strike to 
the dorsum of the wrist.19 Injuries 
to the triquetrum are often seen in 
skaters.1 

Patients with injury to the trique-
trum report pain with wrist flexion 
and extension, along with swelling 
of the dorsum of the wrist.20 Patients 
may have localization of the pain 
over the dorsum of the wrist distal to 
the ulnar styloid. Triquetral fractures 
are best visualized on oblique and 
lateral wrist radiographs. (See Figure 
4.) Patients with dorsal ridge chip 
fractures should be placed in a short-
arm, well-padded ulnar gutter splint. 
Patients with triquetral body frac-
tures that have greater than 1 mm 
of displacement are associated with 
perilunate and or lunate dislocations. 
Injuries of this nature should have 
immediate referral because they may 
require operative intervention.12 

Pisiform Fractures. The pisiform 
is unique among the carpal bones in 
that it is a sesamoid bone that lies 
within the flexor carpi ulnaris ten-
don. Isolated pisiform fractures are 
rare and account for only about 1% 
of all carpal bone fractures.5,19,20 Most 
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injuries to the pisiform are associ-
ated with other carpal bone injuries. 
Fractures to the pisiform can occur 
from a fall on an outstretched hand, 
the recoil of a handgun while it fires, 
racquet sports, or a direct blow to 
the hypothenar eminence.1,21,22 

Patients often complain of ulnar-
sided wrist pain that is exacerbated 
with flexion of the wrist. On clinical 
examination, palpation of the ulnar 
portion of the volar wrist crease will 
often produce tenderness. Careful 
examinations of the ulnar nerve and 
ulnar artery are necessary in sus-
pected injuries to the pisiform, as the 
pisiform is the ulnar wall of Guyon’s 
canal. Fractures of the pisiform are 
often difficult to visualize on stan-
dard PA and lateral radiographs of 
the wrist.

Patients with no evidence of 
neurovascular compromise may be 
placed in a short-arm splint with 30 
degrees of flexion and ulnar devia-
tion, with follow-up. Flexion and 
ulnar deviation of the wrist when 
splinting will aid in relaxation of the 
flexor carpi ulnaris.12 If evidence of 
ulnar nerve palsy or vascular com-
promise is present, these patients 
require immediate consultation with 
a hand specialist for possible surgical 
decompression.1  

Capitate Fractures. Fractures of 
the capitate account for 1-2% of all 

carpal bone fractures.20 The capitate 
is the largest of the carpal bones and 
lies within the middle of the distal 
carpal row. Its size, coupled with 
its protected location, make an iso-
lated fracture of the capitate rare; if 
an isolated fracture does occur, it is 
generally nondisplaced.19 Fractures 
of the capitate are seen commonly 
in conjunction with a perilunate dis-
location; capitate fractures occurred 
four times more frequently as a part 
of a perilunate fracture dislocation 
than as an isolated fracture.23 Waist 
fractures of the capitate may result in 
avascular necrosis (AVN) because the 
blood supply to the capitate enters 
via its distal pole. Given the risk of 
AVN and a more than 50% associa-
tion with concomitant ligamentous 
and other bony injuries, capitate frac-
tures are potentially disabling.19 

Injury of the capitate often occurs 
from a FOOSH or a direct forceful 
blow to the dorsum of the hand.3 
Patients complain of pain and swell-
ing over the dorsal aspect of the 
wrist. Palpation of the medial aspect 
of the wrist often elicits tenderness. 

Standard PA and lateral radio-
graphs should be obtained.1,3 Careful 
evaluation of the radiographs is nec-
essary, as these injuries frequently are 
associated with fracture dislocation 
and, if missed, may result in avascular 
necrosis, malunion, and nonunion. 
Patients with nondisplaced capitate 
fractures and no evidence of fracture 
dislocation can be placed in a short-
arm splint with close follow-up by a 
hand specialist. If there is evidence 
of a capitate fracture with associated 
displacement or in conjunction with 
a fracture dislocation, immediate 
hand surgery consultation should 
occur in the ED, as these injuries 
require surgical fixation.  

Carpal Instability
Scapholunate Dissociation. The 

scapholunate ligament is the most 
commonly injured ligament of the 
wrist.12 Instability at the scapholu-
nate joint is the most commonly seen 
form of carpal instability.20 Injuries to 
the scapholunate ligament are often a 
result of a FOOSH or direct impact 
of force to the thenar eminence. The 

pattern of injury is dependent on 
the three-dimensional loading, the 
magnitude and duration of the forces 
involved, the position of the hand 
at the time of impact, and the bio-
mechanical properties of the bones 
and ligaments.24 Disruption of the 
scapholunate ligament is often seen 
in conjunction with scaphoid waist 
fractures.  

Patients initially complain of pain 
and swelling over the radial aspect 
of the wrist. A portion of patients 
may report a clicking type sensa-
tion of the wrist with repeated wrist 
movements.  

The physical examination may 
reveal tenderness elicited on palpa-
tion of the dorsum of the wrist distal 
to Lister’s tubercle. Also, pressure 
applied to the scaphoid may produce 
pain.  

In scapholunate dissociation, PA 
radiographs demonstrate a greater 
than 3 mm widening of the scaphol-
unate space. This particular finding is 
sometimes referred to by the eponym 
the “Terry Thomas sign.”25,26 Often 
this can be seen more clearly if a 
clenched fist or grip compression 
view is obtained, in which an ante-
rior-posterior view is obtained with 
a clenched fist in ulnar deviation. A 
cortical ring sign may also be present 
on the PA radiographic in the case 
of scapholunate dissociation. This 
occurs because of the increasing pal-
mar tilt of the scaphoid that results 
from the ligamentous disruption, 
which makes the scaphoid appear 
shorter.12  

These patients require immediate 
hand specialist referral if the injury 
accompanies a perilunate dislocation. 
These injuries may result in median 
nerve injury and chronic instabil-
ity of the carpal bones, which has 
been associated with degenerative 
arthritis and may produce significant 
morbidity. Isolated scapholunate 
dissociations should be placed in a 
well-padded radial gutter splint with 
arrangement for close follow-up by a 
hand specialist. 

Perilunate Dislocations
Out of all wrist injuries, few carry 

the possibility for morbidity as much 

Figure 4: Triquetral 
Fracture
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as perilunate dislocations. While rare 
in occurrence, this injury demands 
immediate attention. Perilunate dis-
locations can be missed at initial pre-
sentation up to 25% of the time. If 
these injuries have a significant delay 
in treatment or are never treated, 
they have the potential for severe 
impact on the livelihood of patients.1 
Perilunate dislocations tend to hap-
pen in a younger population and may 
lead to development of radio-carpal 
arthritis, carpal instability, or median 
nerve damage.27 The exact incidence 
of perilunate injuries is unknown, 
but it is estimated that they account 
for 10% of all carpal injuries.12 Up to 
10% of these injuries are open and 
require operative repair.28 

These injuries are a result of dis-
location of the capitate from the 
lunate. With perilunate dislocation, 
the radiolunate ligaments remain 
intact, stabilizing the lunate to the 
radius.3,29 The lunate is anchored 
within the lunate fossa of the distal 
radius by strong volar and dor-
sal interosseous (intrinsic) and 
extraosseous (extrinsic) ligaments.1 
Dissociated carpal instability, or dis-
ruption of the interosseous ligaments 
between the carpal rows (see Figure 
5), may cause abnormal motion 
between the distal and proximal 
carpal rows. Typically these injuries 
begin on the radial side and result 
from a tear of the scapholunate 
ligament. As the dislocation process 
proceeds, the scaphoid must either 
break or rotate on its longitudinal 
axis.12,30 The distal row of carpal 
bones, along with the radial portion 

of the proximal carpal bones, often 
displaces dorsally with respect to the 
lunate.3 

Perilunate dislocations are com-
monly a result of high-energy trauma 
such as motor vehicle collisions and 
often are caused by hyperextension 
of the wrist with a component of 
ulnar deviation. Herzberg and col-
leagues found that up to 26% of all 
perilunate dislocations and fracture 
dislocations can be associated with 
polytrauma, and up to 11% can 
have concomitant upper-extremity 
injuries.31 Uncommonly, perilunate 
dislocations may arise following a 
FOOSH type injury.  

These patients may present with 
multiple injuries if involved in sub-
stantial trauma, such as a motor 
vehicle collision or a fall from a 
height. As previously noted, up 
to 25% of these injuries have been 
reported to be missed on initial 
presentation, presumably because 
other injuries sustained distract the 
patient and physician from injury to 

the wrist. Pain and swelling of the 
wrist are commonly seen in conjunc-
tion with perilunate dislocations; 
however, the emergency physician 
should be wary of the patient with 
a “normal” appearing wrist. The 
deformity may be very subtle, while 
the underlying injury may be severe. 
Patients should be evaluated for 
signs and questioned for symptoms 
of median nerve injury, including 
dysesthesia and disruption of motor 
function. Two-point discrimination 
in the distribution of the median 
nerve should be assessed, along with 
an Allen test to assess for possible 
injury to the radial and ulnar arteries. 
Careful attention should be paid to 
the abductor pollicis brevis, which 
receives its innervation mostly via the 
median nerve. The principal func-
tion of the abductor pollicis brevis is 
medial rotation and abduction of the 
metacarpal of the thumb. Median 
nerve deficit immediately following 
injury is often a sequela of an acute 
contusion of the median nerve and 
generally does not require immedi-
ate nerve decompression.32 Other 
possible mechanisms for injury to 
the median nerve include nerve com-
pression as a result of the dislocation 
or hematoma formation that causes 
gradual compression of the nerve 
and progression of symptoms.32

The diagnostic imaging includes 
standard PA and lateral radio-
graphs. When reviewing these plain 
radiographs, one should pay close 
attention to the space between the 
individual carpal bones on the PA 
view. The space between the bones 
should be uniform. The presence of 
a gap greater than 2 mm is indicative 
of ligamentous injury and possible 
carpal instability.32 Gilula described 
radiographic lines for discovering 
carpal bone injuries due to liga-
mentous and bony injuries of the 
wrist.33 In an uninjured wrist, the 
articular surfaces of the proximal 
and distal carpal rows form smooth 
arcs at the radiocarpal and midcar-
pal articulations.32 (See Figure 6.) 
A disruption of any of these lines 
is indicative of carpal instability or 
possible injury.32 The lateral view of 
the wrist is often the best view to 

Figure 5: Scapholunate 
Dislocation

Figure 6: Radiographic 
Lines on the Carpal Bones 
Described by Gilula

PA radiograph with radiographic 
lines described by Gilula for carpal 
bone alignment. Disruption of 
any of these lines may represent 
carpal bone instability or other 
possible injury.32
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appreciate a perilunate dislocation. 
Remember the “3 Cs” sign when 
examining a lateral radiograph of 
the wrist. The “3 Cs” are formed by 
the articulations of the distal radius, 
lunate, capitate, and base of the third 
metacarpal, respectively. (See Figures 
7 and 8.) The arrangement of the 
3 Cs in a perilunate dislocation is 
disrupted at the level of the capitate, 
which represents the third C. It is 
displaced dorsally toward the lunate, 
which remains in contact with the 
radius.12 (See Figure 9.) 

On initial presentation, closed 
reduction should be attempted in 
patients with closed perilunate dis-
locations who present within a few 
days of the injury.1 

These injuries usually require 
procedural sedation to aid in relax-
ation of the muscles of the upper 
extremity. One method of reduc-
tion includes extending the injured 
wrist to recreate the deformity and 
applying dorsal pressure to reduce 
the capitate into the lunate fossa.32 
A second possible method involves 
the use of continuous longitudinal 
traction with utilization of finger 
traps. These finger traps typically use 
10-15 pounds of weight. This proce-
dure requires the elbow to be flexed 
at 90 degrees with application of 

continuous longitudinal traction to 
the tips of the fingers for a period of 
typically 10 minutes to aid in reduc-
tion. Acceptable closed reduction 
implies restoration of the carpal bone 
and fracture fragment alignment.32 
Following the reduction procedure, 
post-reduction plain radiographs 
should be obtained, and a repeat 
neurovascular examination should be 
done. If satisfactory closed reduction 
is achieved, a well-padded anterior-
posterior long-arm splint should be 
applied. 

The definitive treatment of peri-
lunate dislocations is operative.2,34,35 
These injuries may require consul-
tation in the ED, often to aid in 
reduction, and possible immediate 
surgical fixation based on the severity 
of injury.  

Lunate Dislocations
Lunate dislocations are a result of 

a high-energy forceful dorsiflexion of 
the wrist often seen in motor vehicle 
accidents or falls from a height. On 
initial examination, there may be dif-
fuse swelling of the wrist, but a gross 
deformity of the wrist may be absent. 
Absence of a gross deformity should 
not provide a false sense of security, 
as lunate dislocations often lack the 
gross deformities seen with other 
joint dislocations.  

A careful and thorough 

neurovascular examination should be 
performed, as there is potential for 
serious injury to the median nerve 
given the dislocation of the lunate 
into the carpal tunnel.

Radiographic imaging, includ-
ing PA and lateral views, should be 
obtained. On the PA view, careful 
attention should be paid to the ori-
entation of the lunate. With lunate 
dislocations, a pathognomonic sign 
on PA radiograph is the overlap of 
the lunate over the capitate, which 
resembles a wedge shape, referred 
to as the “piece-of-pie” sign. 
Examination of the lateral view dem-
onstrates the “spilled teacup” sign in 
which the lunate is no longer associ-
ated with the radius and is tilting in 
a volar direction, with the capitate 
located posterior to the lunate. 

As with perilunate dislocations, 
patients with lunate dislocations 
should have an immediate hand 
surgery consultation for immediate 
reduction and immobilization.3 A 
closed reduction could be attempted 
to reduce compression on the 
median nerve; however, the best 
results for long-term recovery have 
been seen with open reduction and 
internal fixation.35,36

Distal Radius Fractures
Fracture of the distal radius is 

the most common upper-extremity 
fracture in individuals aged 65 years 
and older.37 The annual incidence 
in this age group is reported to be 
8 to 10 per 1,000 person-years.37 

Figure 7: Normal Wrist 
Lateral Radiograph

Figure 9: Perilunate 
Dislocation with Dorsal 
Displacement of the 
Capitate

Figure 8: Relationship 
Between the Distal Radius 
Surface, Lunate, and 
Capitate on the Lateral 
View
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Distal radius fractures occurring in 
patients older than 60 years of age 
are often a result from low-energy 
trauma.37,38 First described in 1814, 
the Colles’ fracture is a transverse 
fracture of the distal radial metaphy-
sis generally located within 2 cm 
of the radial articular surface, with 
dorsal displacement and angulation 
often associated with an ulnar styloid 
fracture.1,3,12 (See Figure 10.) Colles’ 
fractures may involve comminution, 
as well as extension of the fracture 
line into the radio-ulnar or radiocar-
pal joint.

Patients with this type of injury 
often present with a characteristic 
“dinner fork” deformity, where the 
wrist is held is dorsiflexion.1,3 (See 
Figure 10.) These fractures may 
be open or closed, with patients 
complaining of swelling and pain 
over the dorsum of the wrist. Often 
patients complain of paresthesias 
in the median nerve distribution 
secondary to compression of the 
nerve by the fracture fragments or an 
expanding hematoma. 

The physical examination should 
include a cutaneous inspection for 
the possibility of open fracture. A 

careful neurovascular examination 
should be performed. Following the 
physical examination, appropriate 
analgesic therapy, application of ice, 
and elevation, if possible, should be 
performed. Plain radiographic imag-
ing, including PA and lateral radio-
graphs, should be obtained. With 
radiographic imaging, it is important 
to recognize that the orientation of 
the beam and position of the arm 
can affect the accuracy of measure-
ments such as angulation.39 Lateral 
radiographic views provide important 
information to evaluate the degree 
of dorsal angulation of these injuries. 
Closed reduction of all distal radial 
fractures with more than 10 degrees 
of dorsal angulation has been pro-
posed to achieve optimal results.40 
Unstable fractures often display more 
than 20 degrees of dorsal angulation, 
commonly with shortening of the 
radius and extensive comminution 
along with intra-articular extension 
of the fracture line. In cases such 
as these, early orthopedic consulta-
tion is recommended, as these frac-
tures are likely to suffer from loss of 
reduction following closed reduction 
with splinting and may require early 
operative fixation. 

Emergency orthopedic consulta-
tion should occur in cases of neu-
rovascular compromise, when open 
fracture is present, or if attempts at 
closed reduction are unsuccessful.1,3 

Closed reduction can be achieved 
with the utilization of procedural 
sedation, as well as use of a hema-
toma block for analgesia. The use 
of finger traps aid in providing trac-
tion, while the fracture fragment is 
pushed distal and palmar while the 
patient’s forearm is held firmly. The 
goal of the closed reduction should 
be to restore the volar tilt and proper 
length of the radius.1,3 If successful 
reduction occurs in the ED, a repeat 
neurovascular examination and post-
reduction radiographs should be 
obtained. If the patient remains neu-
rovascularly intact, a long-arm splint 
in neutral position should be applied. 
Of note, median nerve injury may 
occur from the original fracture frag-
ment or from traction placed on the 
nerve during closed reduction. The 
patient should be informed about 
signs and symptoms of compartment 
syndrome and given appropriate 
analgesic medications and instruc-
tions to follow up with orthopedic 
surgery or a hand specialist in 7 to 
10 days.1 

The Smith fracture, also often 
referred to as the reverse Colles’ 
fracture, is a result of a fall onto the 
dorsum of the hand while the wrist 
is in a flexed position. It often occurs 
when an individual falls backward on 
a flexed hand with the arm in some 
degree of supination.1 In contrast to 
the “dinner fork” deformity of the 

Figure 10: Colles’ Fracture Table 1: Types of Immobilization for Wrist Fractures

Type of Fracture Type of Immobilization
Scaphoid fracture Thumb spica splint
Hamate fracture Short-arm splint
Trapezial fracture Thumb spica splint
Triquetral fracture Ulnar gutter splint

Pisiform fracture Short-arm splint with 30 degrees 
of flexion and ulnar deviation

Capitate fracture Short-arm splint
Scapholunate dissociation Radial gutter splint
Perilunate dislocation Anterior-posterior long-arm splint
Colles’ fracture Long-arm splint in neutral position
Smith fracture Long-arm splint in supination
DRUJ with dorsal displacement Long-arm splint in supination
DRUJ with volar displacement Long-arm splint in pronation

Lateral radiograph of a Colles’ 
fracture. Note the “dinner fork” 
deformity.
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Colles’ fracture, a “garden spade” 
deformity is seen in a Smith fracture. 
Lateral radiographs show volar angu-
lated and displaced fracture. These 
injuries often initially may be treated 
with closed reduction and immobi-
lization for a period of 6 to 8 weeks. 
Much the same method is used for 
reduction of Smith fractures, with 
utilization of finger traps and applica-
tion of downward traction. However, 
in this case, the fracture fragment 
should be pushed in a distal and 
volar direction to achieve successful 
reduction. The goal of reduction, as 
with the Colles’ fracture, is restora-
tion of the volar tilt of the wrist as 
well as restoration of radial length. 
If successful, the patient should be 
placed in a long-arm splint in supina-
tion following a repeat neurovascular 
examination. Emergency orthopedic 
consultation has been recommended 
in these patients, as these injuries are 
more likely to be unstable, requiring 
urgent surgical intervention.1,3 

Barton’s fracture is a disruption 
of the distal rim of the radius. The 
fracture may involve more commonly 
the volar margin than the dorsal 
margin. Barton’s fractures are rare, 
accounting for a small portion of all 
distal radius fractures. These injuries 
are caused by a high-energy mecha-
nism in which the zone of impact is 
the articular surface of the radiocar-
pal joint, generally with the wrist in 
volar flexion.1,3 Lateral radiographs 
allow for estimation of the amount 
of articular surface involvement and 
any displacement. Fractures of this 
nature require emergency orthopedic 
consultation, and most specialists 
advocate for early operative manage-
ment. Early surgical intervention 
has been proposed due to the inci-
dence of post-traumatic arthritis and 
delayed carpal instability because 
closed reduction fails to maintain 
anatomic alignment of the radiocar-
pal joint surface.1,41

Distal radius fractures, no matter 
the mechanism or presentation, all 
warrant a detailed cutaneous and 
neurovascular examination initially 
and following any closed reduction. 
Proper positioning for plain radio-
graphs is essential to obtain optimum 

views for assessment of angulation 
and the need for possible surgical 
intervention. Consultation with 
orthopedic surgery should be made 
emergently in all cases of open frac-
ture, neurovascular compromise, or 
if initial attempts at closed reduction 
are unsuccessful.3 

Distal Radioulnar Joint 
Disruption

Dislocations of the distal radio-
ulnar joint (DRUJ) are more com-
monly seen in association with 
distal radial fractures and Galeazzi 
fractures; however, they may occur 
less commonly as an isolated injury. 
Isolated radioulnar joint dislocations 
are unrecognized acutely in as many 
as 50% of cases.12 The function of the 
distal radioulnar joint is complex and 
involves primarily rotational move-
ments, with components of axial and 
translational motion that occur dur-
ing loading and rotation.42 Stability 
of the distal radioulnar joint is pro-
vided via a combination of bone and 
soft tissue, including the ligaments 
found in the triangular fibrocartilage 
complex, the pronator quadratus, 
and the interosseous membrane.42 

The mechanism of injury differs 
for dorsal and volar dislocation of the 
ulna, respectively. In cases of dorsal 
dislocation of the ulna, the more 
common of the two, there is often a 
fall or force transmitted through the 
wrist while in hyperpronation.3,12 The 
more rare volar dislocation of the 
ulna arises from forced hypersupina-
tion of the wrist. These injuries have 
also been reported when patients 
have their hand caught in a piece of 

rotating machinery.1 This produces a 
forcible hyperpronation or hypersu-
pination, which may cause an ulnar 
styloid fracture or a tear of the trian-
gular fibrocartilage complex, which 
functions as the major stabilizer of 
the distal radioulnar joint.1,43 

Patients who suffer a disruption 
of the distal radioulnar joint may 
initially report a decrease and/or 
restriction in range of motion of the 
wrist, most noticeably with supina-
tion and pronation, as well as weak 
grip strength.  

The physical examination of 
patients with dorsal dislocations may 
show prominence of the ulnar head; 
however, this can be very subtle in 
some patients.12 Tenderness to palpa-
tion is generally seen over the ulnar 
aspect of the wrist, with crepitus 
often noted with repeated supination 
and pronation.  

Following a complete neurovas-
cular examination, PA and lateral 
radiographs should be obtained. 
The PA view may reveal a narrow-
ing and possible overlap of the distal 
radioulnar joint. Examination of 
the lateral radiograph may show 
dorsal or volar displacement of the 
ulna. A true lateral view is essen-
tial for evaluation of the position 
of the ulna, as even the slightest 
degree of oblique positioning may 
produce a misleading appearance of 
the ulna.12 If there is a significant 
clinical suspicion for DRUJ injury, 
and a true lateral radiograph cannot 
be obtained, a CT scan of the wrist 
is recommended to investigate for 
injury to the DRUJ.1 

The type of splinting and 

Table 2: Suspected Injury and Radiographic View

Suspected Injury Radiographic Views
Scaphoid fracture Radial and ulnar oblique views

Hamate fracture Carpal tunnel view, reverse 
oblique view

Trapezial fracture 20 degree pronated oblique view
Triquetral fracture Oblique view

Pisiform fracture Carpal tunnel view, partial 
supination oblique view

Scapholunate dissociation AP with clenched fist in ulnar 
deviation
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immobilization differs depending 
on the direction of dislocation of 
the ulna. A dorsal displacement of 
the ulna should be immobilized in 
a well-padded splint in supination, 
while a volar dislocation should 
be splinted in pronation. These 
injuries require immediate hand 
specialist referral in the ED due to 
high recurrence rates and the need 
for surgical repair of the triangular 
fibrocartilage complex. 

Conclusion
The dynamic, complex structures 

and functionality of the human wrist 
allow for a wide variety of motion. 
With this wide range also comes 
the potential for devastating injury 
with significant morbidity. On ini-
tial evaluation, careful attention 
should be paid to the mechanism of 
injury, as these details may provide 
key clues regarding the potential 
for injury. The physical examination 
should include passive and active 
range of motion, cutaneous exami-
nation, and neurovascular examina-
tion. Standard radiographic imaging 
should be obtained; however, use 
of other modalities, such as CT and 
MRI, should be utilized if clini-
cal suspicion for injury is high and 
no abnormality is appreciated with 
plain radiographs. Immediate hand 
specialist consultation is appropriate 
in cases of neurovascular compro-
mise and with all open or nonreduc-
ible fractures.  
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Physician CME Questions

1. Where are fractures of the scaphoid most 
commonly seen?
A. at the base
B. at the neck
C. at the proximal pole
D. at the waist

2. Palpation of the scaphoid in the anatomi-
cal snuffbox is achieved by:
A. extending the wrist
B. flexing the wrist
C. placing the wrist in radial deviation
D. placing the wrist in ulnar deviation

3. What is the most commonly fractured  
carpal bone?
A. lunate
B. scaphoid
C. trapezoid
D. trapezium

4. What is the appropriate ED management 
of nondisplaced scaphoid fractures?
A. short-arm volar splint
B. long-arm volar splint
C. short-arm thumb spica splint
D. no immobilization 

5. Which of the following correctly describes 
a lunate dislocation?
A. loss of articulation of the lunate on 

the radius with overlap of the lunate 
on the capitate

B. distal radius fracture with fracture of 
the distal lunate

C. disruption of the scapholunate joint
D. fracture of the scaphoid waist and 

proximal lunate

6. Pain on palpation of Lister’s tubercle, as 
well as pain with axial loading of the long 
finger, is indicative of what injury?
A. pisiform fracture
B. lunate fracture
C. distal radius fracture
D. scapholunate dissociation

7. Why should careful examination of the 
ulnar nerve and artery be conducted in 
cases of fracture to the pisiform?
A. because the ulnar nerve and artery 

traverse over the pisiform
B. because the pisiform is the ulnar  

border of Guyon’s canal
C. because there is a high risk for avascu-

lar necrosis of the pisiform
D. because the pisiform is the largest of 

the carpal bones and requires a sig-
nificant amount of force to produce a 
fracture

8. Which of the following is true about peri-
lunate dislocations?
A. They require immediate closed  

reduction.
B. They can be placed in a short-arm 

thumb spica splint with outpatient 
hand specialist referral in 5-7 days.

C. They result from low impact forces.

D. They are commonly seen from sports 
such as tennis and racquetball.

9. Scapholunate dissociation is defined as:
A. loss of articulation of the lunate with 

the radius
B. compression of the scaphoid on the 

lunate
C. widening of the scapholunate space 

less than 2 mm
D. widening of the scapholunate space 

greater than 3 mm

10. Which of the following correctly describes 
a perilunate dislocation?
A. dorsal displacement of the carpal 

bones with the respect to the lunate, 
which is disarticulated from the radius

B. complete dislocation of the carpal 
bones from the radius and ulna

C. dorsal displacement of the carpal 
bones with the respect to the lunate, 
which remains in contact with the 
radius

D. complete dislocation of the carpal 
bones from the radius and ulna with 
associated radial fracture
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Correction
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Exclusive to our subscribers Rapid Access Management Guidelines

Wrist Injuries

Types of Immobilization for Wrist Fractures

Bones of the Wrist

Suspected Injury and Radiographic Views

Normal Wrist PA Radiograph

Triquetral Fracture

Scaphoid Fracture

Scapholunate Dislocation

Type of Fracture Type of Immobilization
Scaphoid fracture Thumb spica splint
Hamate fracture Short-arm splint
Trapezial fracture Thumb spica splint
Triquetral fracture Ulnar gutter splint

Pisiform fracture Short-arm splint with 30 degrees 
of fl exion and ulnar deviation

Capitate fracture Short-arm splint
Scapholunate dissociation Radial gutter splint
Perilunate dislocation Anterior-posterior long-arm splint
Colles’ fracture Long-arm splint in neutral position
Smith fracture Long-arm splint in supination
DRUJ with dorsal displacement Long-arm splint in supination
DRUJ with volar displacement Long-arm splint in pronation

Source: www.daviddarling.info.

Suspected Injury Radiographic Views
Scaphoid fracture Radial and ulnar oblique views

Hamate fracture Carpal tunnel view, reverse 
oblique view

Trapezial fracture 20 degree pronated oblique view
Triquetral fracture Oblique view

Pisiform fracture Carpal tunnel view, partial 
supination oblique view

Scapholunate dissociation AP with clenched fi st in ulnar 
deviation
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Radiographic Lines on the 
Carpal Bones Described by 
Gilula

Normal Wrist Lateral  
Radiograph

Relationship Between the 
Distal Radius Surface, Lunate, 
and Capitate on the Lateral 
View

Perilunate Dislocation  
with Dorsal Displacement  
of the Capitate

Colles’ Fracture

PA radiograph with radiographic 
lines described by Gilula for carpal 
bone alignment. Disruption of 
any of these lines may represent 
carpal bone instability or other 
possible injury.

Lateral radiograph of a Colles’ 
fracture. Note the “dinner fork” 
deformity.


