
Injuries of the hand and wrist present significant clinical chal-
lenges to the trauma practitioner because of the complex structures
involved and the possibility of occult disruptions. The initially
benign appearance of many
hand/wrist injuries should not
diminish the physician’s caution-
ary attendance: if mismanaged,
some injuries may progress to
permanent disability or amputa-
tion. The authors discuss com-
mon hand and wrist injuries that
can lead to significant disability
if missed or not stabilized, and
how complications can be pre-
vented through a systematic
examination and a heightened
suspicion for hidden injuries.

— The Editor

Initial Evaluation
In the patient presenting with hand and/or wrist trauma, a

thorough history, including the mechanism of injury, concomitant
injuries, pre- and post-injury functional capacity of the hand and
wrist, hand dominance, and effect of the injury on activities of

daily living and on the patient’s work status should be obtained.
A thorough physical examination of the hand and wrist is neces-
sary to elicit points of maximal tenderness, assess strength in the

hand and wrist, and identify
limitations in range of motion.
The injured hand should be
compared with the opposite
hand to ascertain the patient’s
normal baseline function; deter-
mining functional status will
ultimately guide disposition.
Patients who have injured their
dominant hand require more
prompt follow-up to optimize
functional outcome. A thorough
initial evaluation will assist in
avoiding repeat visits to the

radiology department, delays in diagnosis, misdiagnosis, and
other concomitant injuries.

Anatomy of the Hand and Wrist
An understanding of the functional anatomy of the hand is

useful in guiding the physical examination. The skeletal relation-
ships and function of specific areas of the hand and wrist allow
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toleration of some degree of angulation or displacement after
certain fractures but not after others. The ability to accurately and
concisely describe the bones of the hand and wrist and the injury
sustained will facilitate communication with orthopedic/hand
consultants.

Fractures should be described in reference to the patient’s
anatomic position, i.e., with the arms of the patient at his or her
side with the palms facing anteriorly and the thumb lateral to the
other digits. Volar angulation refers to angulation of the distal
fragment anteriorly, and dorsal angulation refers to angulation of
the distal fragment posteriorly.

The functional center of the hand is the base of the second
and third metacarpals. This area acts as the immobile center
around which all other movement of the hand is centered. Any
misalignment or inadequate reduction in this area can have pro-
found effects on hand movement. Moving away from this func-
tional center, to sites where the bones are more mobile, more tol-
erance is allowed for imperfect reduction. For example, 30° to
40° of volar angulation is allowed with Boxer’ fractures (fifth
metacarpal neck fractures), but less than 10° is permitted for
fractures of the second metacarpal neck. 

Any degree of rotation of a fractured metacarpal or phalanx
will result in overlap of fingers and thus functional impairment,
and therefore requires a hand surgeon’s evaluation. Three meth-
ods have been described to check for malrotation:

1. Look at the fingertips when the fingers are completely
flexed. All of them should point to the medial proximal
scaphoid.

2. Compare the planes of the fingernails on the injured hand
with those on the uninjured hand. The corresponding finger
on the opposite hand should have a similar fingernail plane. 

3. Using the radiographs, measure the width of the bone on
both sides of the fracture. They should be the same. A dis-
crepancy suggests that the distal portion of the bone is
rotated, displaced, or impacted. 

Malrotation is difficult to reduce in spiral and oblique frac-
tures of the phalanx and metacarpals. Usually, operative reduc-
tion and stabilization are required.

A thorough neurologic and tendon examination of the hand
must be completed before anesthesia is administered. A normal
individual should be able to distinguish two blunt points (formed
with the end of a paper clip) that are 2 mm to 5 mm apart at the
fingertips and 7 mm to 10 mm apart at the base of the palm.1 The
opposite hand can be used for comparison in individuals with
suspected baseline neuropathies related to diabetes or other sys-
temic diseases. A patient with a partial tendon laceration may
retain full function and may experience pain only when resist-
ance is applied. If a tendon injury is suspected, inspect and visu-
alize the tendon through its full range of motion. It is common
for a lacerated tendon to be missed if the hand is examined only
in full extension (i.e., with the hand outstretched on a table),
since most injuries occur with the fist clenched and the tendon
will retract into the hand when the fingers are outstretched. 

Adequate anesthesia allows a thorough examination for for-
eign bodies and occult tendon or vascular injuries without caus-
ing undue discomfort for the patient. Digital nerve blocks or
wrist blocks provide excellent anesthesia and prevent distortion
of local wound edges. Contrary to common teachings, lidocaine
with epinephrine has been shown to be safe for digital and wrist
nerve blocks.2-8 It appears that highly acidic procaine (document-
ed pH of 1) was the cause of the digital necrosis that was seen in
the 1940s. The U.S. Food and Drug Administration (FDA) pub-
lished a recall of procaine of several lots of procaine due to a
documented pH of 1.9 Epinephrine was an innocent bystander in
less than half of the documented case reports.7 Lidocaine with
epinephrine is preferred over plain lidocaine or bupivicaine, as it
prolongs the effect of the lidocaine, allows a higher dose of lido-
caine to be given without toxic side effects, and helps to reduce
bleeding that can obscure the field of view and make repair and
evaluation of the patient more difficult. 

High-Pressure Injection Injuries 
High-pressure injection injuries of the hand often have an ini-

tially benign appearance but have the potential for devastating
consequences, including amputation of the finger/hand or the
need for multiple surgical debridements.10 These injuries often
occur when individuals attempt to clear the nozzle of a paint gun
or power injector while the trigger is depressed. Unfortunately,
the treatment of these injuries is often delayed because the
patient does not consider the wound serious and thus does not
seek immediate medical attention, or because the initial treating
physician is fooled by the benign appearance of the wound. After
several hours, the finger or hand swells, leading to a compart-
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ment syndrome associated with numbness and significant pain.
The swelling can be secondary to tissue disruption by the high-
pressure agent or to chemical irritation and an inflammatory
response caused by the injected material. Even with optimal ther-
apy, these injuries often result in amputation or permanent weak-
ness, numbness, and loss of function.

Most high-pressure injection injuries occur in middle-age men
and most commonly affect the non-dominant index finger. Hogan
and colleagues11 reviewed the published case reports of high-pres-
sure injuries and found that injuries involving organic solvents
(oil-based products) had a higher rate of amputation if the initial
debridement took place more than six hours after the time of
injury (58% versus 38%) or if debridement was not done (88%).
The authors did not find a difference in amputation rates with
non-organic solvents if there was a delay in debridement. Injec-
tion injuries to the fingers had a higher rate of amputation than
injection injuries involving the thumb or palm. Due to the high
pressure, the injected material can be forced along fascia planes,
within tendon sheaths, or along neurovascular bundles, which can
cause damage a fair distance from the initial injection site.

The initial management of a high-pressure injury should
include radiographs and broad-spectrum antibiotics. Radiographs
facilitate the assessment of the proximal spread of the injected
agent. Radio-opaque compounds can be seen on the radiograph,
and radiolucent compounds can be seen in the soft tissue as a
lucency or as air that is concomitantly injected. Most hand sur-
geons recommend corticosteroids to decrease the inflammatory
response, though no studies have proven their efficacy.11 Obtain a
prompt evaluation by a hand surgeon; to determine whether the
patient needs operative debridement. The hand surgeon will want
to know the type of liquid/ material that was injected, the time of
injection, the pressure of the injection device, the location of the
entrance wound, and the extent of radio-lucency or radio-opaque
material on radiographs.The patient’s tetanus immunization
should be updated if warranted. Elevate the affected hand to
reduce inflammation. 

Fight Bites
Fight bites, or clenched-fist wounds, are high-risk injuries that

often have delayed presentations and are associated with frac-
tures, tendon lacerations, retained foreign bodies, joint involve-
ment, and polymicrobial infections. The associated injuries can
be easily overlooked by the unsuspecting emergency medicine
physician. Caring for patients with these injuries is complicated
by the fact that the patients often are intoxicated or give mislead-
ing stories about how the injury was sustained. Approach
clenched-fist wounds methodically to prevent complications that
could lead to permanent disability.12

Patients presenting soon after sustaining a fight bite may have
a benign-appearing abrasion or laceration overlying the fourth or
fifth metacarpal head. The skin overlying the metacarpal head
provides little protection to underlying structures, so it is not
uncommon for a tooth to penetrate into the extensor tendon, ten-
don sheath, or the metacarpophalangeal joint space. This can
result in deep-seated infections that can be rapidly destructive

and lead to permanent disability. Infections in this area are diffi-
cult to treat because of the relatively avascular nature of the
extensor tendon and cartilage of the metacarpal head.13

All patients who present with injuries consistent with a fight
bite should have a radiograph of their hand. This will identify
fractures of the metacarpal and retained foreign bodies. The
wound needs to be explored adequately to exclude tendon or
joint space injuries. Examine the tendon through its full range of
motion, in particular with the fingers fully flexed. The area of
tendon that was injured at the time of impact would likely be
pulled more proximally when the fingers are extended. 

Place the patient on broad-spectrum antibiotics that cover the
multiple aerobic and anaerobic bacteria in a human’s mouth.
Amoxicillin-clavulanic acid or clindamycin is recommended. Any
fight bite with an associated fracture needs to be treated as an
open fracture. Update the patient’s tetanus immunization as nec-
essary. Patients who do not have associated injuries should have
close follow-up (in one or two days) to reevaluate for infection. 

Patients with fight bites may also present several days after
injury with a well-established infection that requires admission
for intravenous antibiotics and a hand surgeon’s evaluation. 

Closed Tendon Injuries
Closed tendon injury—injury to a tendon without any lacera-

tion—is a high-risk injury that can be missed on the initial pres-
entation. These injuries can initially appear benign and yield nor-
mal radiographs. If left untreated, these injuries can lead to loss
of motion; many require surgical correction. All patients with
closed tendon injuries should have timely follow-up with a hand
surgeon to ensure proper healing and determine if surgical repair
will be necessary.

Mallet Finger. Mallet finger usually results from a direct blow
to the fingertip that forcefully extends the finger, causing disrup-
tion of the lateral bands of the extensor tendon as they insert into
the base of the distal phalanx. Occasionally, an avulsion fracture
of the base of the distal phalanx can be seen on radiographs, but it
is not uncommon for the tendon to be pulled completely off with-
out any bony deformity. Patients may complain of pain at the base
of the distal phalanx and may have a lag in their ability to extend
the finger or be unable to completely extend their fingertip. (How-
ever, lag may not develop for several days.14) This injury can
result in permanent flexion of the fingertip and lead to a swan-
neck deformity if not treated appropriately.15

Mallet fingers can usually be treated conservatively, with the
distal interphalangeal (DIP) joint splinted in full extension for
6–8 weeks. Inform the patient that any flexion of the DIP joint
restarts the six- to eight-week splinting period. Patients may need
to adjust their splint at times and should be instructed to rest their
finger on a countertop in full extension when they make adjust-
ments. Apply the splint to the dorsal surface of the finger, with
the proximal interphalangeal (PIP) and metacarpophalangeal
(MCP) joints free.

Rupture of the Central Slip. Rupture of the central slip at
the PIP joint typically results from forced flexion of the PIP joint
when it is held in extension or from volar dislocation of the PIP
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joint, rupturing the volar plate. The result can be a boutonniere
deformity.16 This injury is common in sports; in many cases, the
injured person or someone else, typically a coach or trainer, ini-
tially treats the injury by reducing the dislocation. Patients com-
plain of swelling of the PIP joint and have maximal tenderness
over its dorsal surface. There may be limited extension at the PIP
joint, but full extension can be seen through the action of the lat-
eral bands. Full extension at the PIP joint does not indicate that
the central slip is undamaged.16

Obtain radiographs to rule out fractures and dislocations. Since
a definitive diagnosis of central slip injury may not be made in the
emergency department (ED), it is prudent to treat patients in
which this diagnosis is suspected by splinting the PIP joint in full
extension and facilitating close, timely follow-up with a hand sur-
geon. The MCP and PIP joints should be allowed to move freely
to prevent contractures.10

Extensor Hood Rupture. An extensor hood rupture occurs at
the MCP joint and allows subluxation of the central tendon, pre-
venting full extension. This occurs from forced flexion or exten-
sion at the MCP joint or from blunt trauma. It is often called the
“flea flicker” injury when it is a result of forcibly trying to flick
something away,14 and it has been called “boxer’s knuckle” when
associated with boxing or blunt trauma.17,18 The injury is disrup-
tion of the peripherally located sagittal bands that hold the cen-
tral tendon in place.10 The central tendon can subluxate in either
direction but typically subluxates ulnarly. The middle (long,
third) finger is most commonly affected, followed by the index
(second) finger.14 Patients complain of pain overlying the MCP
joint and may have loss of full extension at that joint, or they

may notice popping and instability of the MCP joint when it is
actively flexed and extended. Passive range of motion (ROM) is
normal. The physician may notice the central tendon relocate
centrally when the finger is fully extended. Though patients with
this injury cannot fully extend the MCP joint actively, they are
able to hold it in full extension once it is placed there passively.

Extensor hood injuries can be treated with surgical repair or
extension splinting. Extension splinting can result in an extension
contracture, so it is imperative that only the affected finger be
splinted. Several case series summarized by Arai and colleagues19

demonstrated that operative repair is associated with a more
favorable functional outcome and decreased pain. When placing a
patient in an extension splint, passively move the MCP joint until
you see the central tendon relocate.14 Splint the MCP joint in that
position and arrange for urgent hand surgery evaluation.

If a closed tendon injury is suspected, the patient should be
treated as such and instructed to follow up with a hand surgeon.
As an adjunct and if readily available in your ED, consider
obtaining magnetic resonance imaging (MRI) or ultrasound (US)
imaging of the hand to help make the diagnosis. High-resolution
(12- MHz to 15- MHz) ultrasound has been shown in several
studies to be more sensitive than MRI in diagnosing complete and
partial extensor tendon tears and is usually quickly and easily per-
formed.20-23 Since MRI and US are unlikely to change the emer-
gent treatment, and, in the case of MRI in particular, can prolong
length of stay, they are typically done on an outpatient basis.

Ulnar Collateral Ligament Rupture. Rupture of the ulnar
collateral ligament (UCL) results from forced radial deviation
and hyperextension of the thumb. Such an injury results in
“gamekeeper’s thumb.” Gamekeeper’s thumb was originally
associated with hunters and farmers who snapped the necks of
game animals. It is now more commonly associated with skiing,
basketball, wrestling, and martial arts. It is common for the volar
plate of the proximal phalanx to be pulled off with the ligament.
(See Figure 1.)

The patient presents with a painful swollen thumb that is ten-
der over the ulnar side of the MCP joint. The finger may be devi-
ated radially. Radiographs should be obtained prior to stressing
the joint (stressing the joint can displace a volar plate fracture
[Stener lesion]).24 If no fracture is seen on radiographs, the joint
can be stressed to make the diagnosis of a partial or complete
tear. Radial deviation of the thumb more than 35° as it is stressed
indicates a complete tear. Use the uninjured thumb for compari-
son to ascertain the patient’s normal degree of laxity.

UCL injuries can be treated with a thumb spica splint that
allows movement at the interphalangeal (IP) joint. Referral to a
hand surgeon is also recommended, and mandatory for suspected
complete tear, since even if the patient does not require surgery,
casting and custom splinting will be required to maximize func-
tional outcomes and prevent long-term disability.14

Tendon Lacerations/Tears. Missed tendon lacerations can
lead to permanent disability and increase the physician’s risk of
litigation. Though the emergency medicine physician is not
expected to do a primary repair of tendon lacerations, the injury
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Figure 1. Ulnar Collateral Ligament Rupture 

Ulnar collateral ligament
rupture with fracture of
the volar plate of the
proximal phalanx.



needs to be diagnosed so that proper consultation and follow-up
can be arranged. Explore all lacerations of the hand carefully,
with adequate light and anesthesia to ensure that the entire depth
is visualized. The exploration should note any foreign bodies as
well as joint, bone, nerve, tendon, or vascular injury. Because ten-
dons move and retract, examine them through the fingers’ entire
range of motion.

Flexor tendon injuries are divided into five zones (see Figure
2), and require careful exploration by a hand surgeon because of
the risk of associated injuries and the difficulty of repair. They
are often associated with joint, nerve, or vascular injury. 

Flexor zone III injuries extend from the distal edge of the
carpal bones to the proximal edge of the flexor sheath near the
MCP joint. This is the only zone that does well with primary
repair, though it is usually recommended that all flexor tendon
injuries be repaired by a hand surgeon, owing to the high rate of
complications that can occur even after an optimal repair. 

Extensor tendon injuries are divided into eight zones over the
proximal phalanx and distal hand. (See Figure 3.) They can be
repaired primarily by an ED physician who has the experience to

do so. These are repaired with a figure-of-eight or the complex
Bunnell stitch using non-absorbable 4.0 or 5.0 suture material.10

The tendon fibers in the hand are thin and flat, with longitudinal
fibers that do not hold sutures well; a successful repair can be
accomplished after a delay of up to seven days.25,26 Therefore, it is
recommended that a hand surgeon make the repairs, being better
equipped to handle any associated complications that might occur.

Because of the complexity of tendon injuries, it is acceptable
to loosely reapproximate the wound edges and splint the hand
until follow-up can be obtained. The proper position should be
confirmed through consultation with a hand specialist while the
patient is still in the ED. General recommendations are presented
here:

For flexor tendon injuries, place the patient in a dorsal splint
to prevent extension of the wrist and fingers. Typically, place the
wrist in 30° of flexion and the MCP joints in 50° to 70° of flex-
ion. For zone IV lacerations, splint the wrist in neutral position
and the MCP joints in 75° to 90° of flexion. When the flexor pol-
licis longus is injured, flex the wrist at 50° and the MCP and DIP
at 15° to 20°.27
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Figure 2. Zone Classifications – Flexor Tendon
injuries of the Hand

Figure 3. Zone Classifications – Extensor 
Tendon Injuries of the Hand

Zone classifications for flexor tendon injuries of the hand.
Reproduced with permission from The McGraw-Hill Compa-
nies. Simon RR. Emergency Orthopedics : The Extremities (5th
ed.) New York: McGraw-Hill; 2007:1162.

Zone classifications for extensor tendon injuries of the hand.
Reproduced with permission from The McGraw-Hill Compa-
nies. Simon RR. Emergency Orthopedics : The Extremities (5th
ed.) New York: McGraw-Hill; 2007:1163.



Splint the PIP and DIP joints in partial flexion at 10° and 5°,
respectively. This is different from the typical position of func-
tion (the “wine glass” position) that has the wrist extended at
25° and the MCP, PIP, DIP joints flexed at 60°, 10°, and 5°,
respectively. 

Immobilize extensor tendon injuries with a volar splint to pre-
vent flexion. Injuries in zones I and II are treated with the DIP
joint held in extension with a dorsal splint; the PIP and MCP
joints are allowed to move freely. Open zone III and IV injuries
are splinted with the PIP joint in neutral position, the MCP joint
at 15° to 30° of flexion, and the wrist in 30° of extension. Zone V
injuries, over the MCP joint, should be splinted with the MCP
joint in neutral position and the wrist in 45° of extension. Zone
VI, VII, and VII injuries are typically treated with the MCP joint
in neutral position and the wrist in 20° of extension.10,26,28

Hand Fractures
Boxer’s Fracture. The boxer’s fracture is one of the most

common fractures seen in the ED. (See Figure 4.) This is the
common name for a fracture through the neck of the fifth
metacarpal, which typically results from striking a closed fist
against a hard immovable object. This fracture is associated with
volar angulation. On physical examination, patients complain of
tenderness over the distal metacarpal and may have a palpable
depression or loss of the normal “knuckle.”

After radiographs are obtained to confirm the diagnosis, the
fracture should be reduced. Anesthesia can be provided with pro-
cedural sedation, local anesthetic, or hematoma block, though a
wrist block is an easier and safer option. Place the hand in finger

traps and hang a weight from the arm to disimpact the bone ends
and reduce the fracture. If finger traps are not available, use rolled
gauze to wrap around the fifth finger and then hang the hand from
an IV pole. One can also attempt to reduce these fractures manu-
ally. When doing so, first attempt to disimpact the bone ends by
applying some longitudinal traction on the finger, and then move
the distal fragment dorsally to obtain proper alignment. The volar
angulation often cannot be reduced completely; however, because
of the large amount of moment in this finger, a volar angulation of
less than 40° will usually have no appreciable loss of function.
Place the hand in an ulnar gutter splint, with the MCP joints
flexed to 90° and the wrist at 20° of extension. 

Fourth metacarpal neck fractures can be treated the same as
boxer fractures. Fractures of the second and third metacarpal
necks can be treated with a radial gutter splint. The amount of
volar angulation that is acceptable is less than 10°.

Bennett’s Fracture. Bennett’s fracture, also associated with
fights, is an intra-articular fracture dislocation of the first
metacarpal at the carpometacarpal joint. (See Figure 5.) The
usual mechanism is a direct blow that results in an axial load on
the thumb with a partially flexed metacarpal. A Bennett’s frac-
ture is a two-part fracture: the main body of the first metacarpal
is typically displaced radially and dorsally due to the pull of
thumb extensors. A palmar-ulnar piece of the base of the first
metacarpal remains in its correct anatomic location because of an
intact palmar oblique ligament. This fracture can be treated con-
servatively with a thumb spica splint if adequate reduction can be
achieved with both fragments in contact and in good alignment.29

However, this fracture typically requires operative repair to
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Figure 4. Boxer’s Fracture Figure 5. Bennett’s Fracture



ensure good alignment and reduce the risk of osteoarthritis and
permanent disability. 

Rolando Fracture. A close relative to Bennett’s fracture is the
Rolando fracture. (See Figure 6.) This is a three-part intra-articu-
lar fracture at the base of the first metacarpal. This fracture has the
same ulnar fragment as Bennett’s fracture but typically has a large
dorsal fragment that gives the fracture lines a “Y” or “T” shape.
The Rolando fracture fares worse than the Bennett’s fracture and
almost always requires operative repair to obtain good anatomic
alignment. Initial treatment can consist of a thumb spica splint,
with a hand surgeon’s evaluation as soon as possible. 

Metacarpal Shaft Fracture. The significance of these frac-
tures often is not fully appreciated, nor is the fact that less angu-
lation is permitted with shaft fractures than with metacarpal neck
fractures. These fractures can lead to significant long-term dis-
ability if not reduced properly. Reduction can be done with lon-
gitudinal traction and then gentle movement of the distal finger
into the correct position. Another technique is to flex the MCP
joint to 90° and then push the proximal phalanx dorsally to
reduce the fracture. Ensure that there is no rotational deformity
and that any significant angulation is reduced. Anesthesia can be
provided with a wrist block. 

Non-displaced transverse fracture can be treated by placing
the patient in a radial or ulnar gutter splint, similar to treatment
of a boxer’s fracture. The wrist should be extended 30°, with the
MCP joints at 90° and the DIP and PIP joints extended. 

Patients with displaced, angulated, comminuted, spiral, or
oblique fractures of the metacarpal shafts should be referred to a
hand surgeon for definitive treatment. If the hand needs to be

splinted temporarily, remember that no angulation is permitted in
the second and third metacarpals (the index and middle fingers,
respectively). Ten degrees of angulation is permitted in the fourth
metacarpal (the ring finger) and up to 20° in the fifth metacarpal.
These patients are typically placed in a dorsal and volar “sand-
wich” splint that encompasses the entire metacarpal but not the
MCP joint. Oblique, spiral, and comminuted fractures are diffi-
cult to treat in a closed manner and are often associated with sig-
nificant angulation or rotation. Place the patient in a bulky com-
pressive dressing until he or she can be seen by a hand surgeon.10

Phalanx Fracture. Proximal and middle phalanx fractures
are often not treated with the respect they deserve. Many of these
fractures are unstable and can result in significant angulation or
rotational deformities that may ultimately result in diminished
function. Scar tissue formation in the extensor and flexor mecha-
nisms, which are closely approximated to the bone, may also be
associated with the injury, resulting in additional complications
and functional decline.

For treatment purposes, proximal and middle phalanx fractures
are typically divided into categories such as intra-articular, extra-
articular, non-displaced, displaced, angulated, spiral, and com-
minuted. However, the two options that are typically recommend-
ed are a dynamic splint for stable fractures and a gutter splint for
unstable fractures. For the sake of simplicity, it is recommended
that all of these fractures be placed into a radial or ulnar gutter
splint, with the MCP flexed at 90° and the PIP joint extended.
This will provide the greatest stability until the patient can follow
up with a hand surgeon within a few days. Finger splints do not
provide adequate stabilization and should be avoided.
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Distal phalanx fractures can be treated with a dorsal splint,
except when there is an intra-articular fracture along the volar
surface. Volar intra-articular fractures should be treated with a
volar splint. Any patient with a fracture that is intra-articular
needs to be referred to a hand surgeon to determine if surgical
correction is warranted.

The Wrist
Scaphoid Fracture. The scaphoid bone is the most commonly

fractured bone in the wrist. (See Figure 7.) This injury typically
occurs in young adult males and is associated with gymnastics and
contact sports.30-33 It accounts for 10% of all hand fractures and
60% to 70% of all carpal fractures. Unfortunately, it is also one of
the most frequently misdiagnosed fractures. Missing this diagnosis
predisposes the patient to significant complications, including
chronic arthritis, diminished strength, and loss of function. 

The scaphoid acts as the connecting bone between the proxi-
mal carpal row, the radius, and the distal carpal row. It is the pri-
mary bone for the radiocarpal joint and assists in both flexion
and extension of the wrist. With any instability in the connection
provided by the scaphoid, the wrist joint will become unstable
and prone to collapse. Due to a large articular surface with the
other bones in the radiocarpal joint, there is only a small area for
the entry of its vascular supply. This supply arises mainly from
the radial artery and enters near the most distal portion of the
scaphoid bone, predisposing the scaphoid to a higher incidence
of avascular necrosis and nonunion when injured. 

The mechanism of injury typically involves either direct axial
compression of the first metacarpal against the scaphoid or, more
commonly, hyperextension of the radially deviated wrist, as in a
fall on an outstretched hand (FOOSH) injury, which forces the
waist of the bone against the distal radius. Sixty-five percent of
these fractures occur at the waist of the scaphoid.30

Clinically, patients complain of pain on the radial portion of
the wrist. They may also experience loss of function in the hand,
such as decreased grip strength. They may exhibit signs of
swelling, specifically in the anatomic snuffbox, which may be a
sign of joint effusion. Anatomic snuffbox tenderness does not
guarantee a fracture, but its absence makes a fracture significant-
ly less likely. Maneuvers that have more specificity include ten-
derness to palpation of the scaphoid tubercle and axial compres-
sion of the first metacarpal against the scaphoid. The tubercle can
be palpated along the volar-radial surface of the distal wrist
crease while holding the wrist in extension.33 All three signs sep-
arately have low specificity, but their specificities double when
combinations of the signs are present.34

Obtain radiographs; standard posteroanterior (PA) and lateral
radiographs are often insufficient and miss 10% to 20% of these
fractures.30 Therefore, obtain a dedicated scaphoid view, which is
a partial oblique view of the wrist. This displays the scaphoid in
its longitudinal axis and often reveals a fracture that was missed
on the PA and lateral views. 

Traditionally, clinicians treat patients with anatomic snuffbox
tenderness, in whom they have a high clinical suspicion for a
scaphoid fracture, despite negative radiographs, as having an

occult fracture. The approach consists of placing the injured
wrist in a thumb spica splint and repeating the radiographs in one
to two weeks, at which time the fracture should be more evident.
This subjects the patient to immobilization and loss of work and
often is unnecessary, as most injuries with these characteristics
prove to involve the soft tissue. For patients who are not
amenable to immobilization, computed tomography (CT) scans
can be used to confirm the diagnosis. CT scans are nearly 90%
sensitive and highly specific for scaphoid fractures and should be
used to make a definitive diagnosis when appropriate.35-37 If
patients can be immobilized for short periods of time, referring
them for outpatient MRI or bone scintigraphy in 3–5 days is
another option that has shown to be highly specific for an occult
fracture.37-41

Splint nondisplaced distal fractures in a long-arm thumb spica
splint for 6–10 weeks and refer the patient for outpatient follow-
up. Fractures that are displaced >1 mm, involve disruption of the
scapholunate ligament, or are located in the proximal third of the
bone are unstable until proven otherwise. Splint patients with
these fractures in a long-arm thumb spica and refer them for
urgent orthopedic evaluation, as they may require operative
repair. 

Triquetrum Fracture. The triquetrum is the second most
commonly fractured carpal bone. This injury is commonly misdi-
agnosed and, fortunately, is not classically associated with signif-
icant complications like an undiagnosed scaphoid fracture.
Unlike the scaphoid, the triquetrum has a vast blood supply with
multiple anastomoses that make nonunion almost nonexistent.
However, triquetral fractures, especially midbody fractures, com-
monly occur with a concomitant injury of another carpal bone or
ligament, such as a perilunate dislocation. 

There are two types of triquetral fractures: the chip or flake
fracture, which is on the dorsal side of the triquetrum, and the
midbody fracture, which is through the body of the bone and five
times less frequent than the chip fracture. The mechanism of
injury frequently involves a FOOSH injury with the wrist in
ulnar deviation. This usually causes the ulnar styloid to “chisel”
into the triquetrum.42,43

Patients complain of pain on the ulnar side of the wrist.
Examination reveals point tenderness over the ulnar aspect of the
wrist dorsally, which can be much easier to elicit by deviating the
wrist radially. Chip fractures are commonly easy to diagnose on
the lateral wrist film but are frequently misdiagnosed as ossicles.
Midbody fractures can be difficult to see on standard PA and lat-
eral films and often require an oblique film to view the bone on
its longitudinal axis. Take extra care to identify concomitant
injuries to other carpal bones.

Immobilize triquetrum fractures with a volar splint or an ulnar
gutter splint. Isolated nondisplaced triquetral fractures often do
not require emergent orthopedic referral since they usually do not
require operative fixation or have significant complications.44 If
displacement is greater than 1 mm or if the fracture is associated
with coexistent injuries, refer the patient to a hand surgeon
urgently for operative management.

Hamate Fracture. The hamate is the most frequently injured
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bone in the distal carpal row, but fortunately is fairly rare,
accounting for only 2% of all carpal bone fractures. Significant
complications may result with delays in diagnosis. The difficulty
is that most patients delay presentation because they believe the
injury is minor. The population mostly affected by hamate frac-
tures is athletes who play sports associated with swinging equip-
ment, such as a baseball bat or golf club. 

The hamate lies beneath the hypothenar eminence. There are
two main types of fracture: a midbody fracture and a fracture
through the hook of the hamate. Midbody fractures occur either
as a fall directly onto the hypothenar eminence or as axial load-
ing of the fourth or fifth metacarpal, such as by punching a wall.
The hook fracture is usually the result of a gripped object strik-
ing a hard surface and transmitting force into the hamate hook.45

Patients describe pain on the ulnar side of the palmar surface,
which is worsened by gripping an object. Hamate fractures often
displace into Guyon’s canal, which houses the ulnar artery and
ulnar nerve, so patients can exhibit signs and symptoms of neu-
rovascular compromise. 

Standard radiographs often miss the diagnosis; therefore, sup-
plementary views are needed. The most useful is the “carpal tun-
nel view,” in which the hand is dorsiflexed and the beam is shot
directly into the cup of the palm. This view shows the hamate in
its longitudinal axis. Complications involve avascular necrosis
and nonunion of the hook, which often leads to operative exci-
sion of the hook.46 Splint nondisplaced fractures in an ulnar gut-
ter splint and refer the patient for outpatient management. Dis-
placed fractures greater than 1 mm and fractures with neurovas-
cular compromise warrant urgent referral to a hand specialist. 

Carpal Ligamentous Injury. Numerous ligaments surround

the carpal bones, providing the majority of the stabilization of the
wrist. Ligamentous injuries are fairly common and often second-
ary to a FOOSH mechanism of injury. These injuries are often
difficult to diagnose correctly; patients are often misdiagnosed as
having a simple sprain and treated conservatively. Misdiagnosis
leads to significant morbidity due to chronic arthritis and loss of
function. Patients often require multiple surgical corrections if
the injury is not repaired in a timely fashion. 

Scapholunate Ligament Injury. The scapholunate ligament
(SCL) is the most commonly injured ligament in the wrist. This
ligament connects the scaphoid and the lunate. There are four
types of SCL injuries. Scapholunate dissociation is the most
benign. This is usually caused by a FOOSH injury and forces the
scaphoid radially. SCL injuries are a common complication of
scaphoid and distal radius fractures.47 Patients with this injury
clinically present similar to someone with a scaphoid fracture.
PA radiographs reveal subtle signs that are indeed pathologic but
often missed. The space between the scaphoid and the lunate is
widened more than 3 mm (the “Terry Thomas sign”) (see Figure
8), and pathologic rotation of the scaphoid reveals a ring repre-
senting the distal pole of the scaphoid bone (the “signet ring
sign”). A better view can be obtained by having the patient make
a fist and ulnar deviate the wrist while shooting the film to accen-
tuate the space (the “clenched fist PA” view).48,49

Perilunate dislocation is the next category of SCL injury. (See
Figure 9.) The mechanism is commonly a FOOSH injury, but
usually requires a more significant force. Patients with this injury
have severe wrist pain and significantly diminished flexion and
extension of the wrist. Lateral radiographs are usually the best
view for these injuries, revealing the capitate displaced dorsally
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Figure 8. Scapholunate Dissociation Figure 9. Perilunate Dislocation

Scapholunate dissociation, evident by "Terry Thomas" sign.



with respect to the lunate, which remains articulated with the
radius in its normal position. PA views show an overlap of the
distal carpal row over the proximal carpal row. These injuries are
usually associated with another carpal bone fracture.50

The third category of SCL injury involves a perilunate dislo-
cation associated with a triquetral dislocation. The fourth, and
most severe form, is a lunate dislocation, which is associated
with the most complications. The lunate is the most commonly
dislocated carpal bone, and this injury usually requires a signifi-
cant force such as a fall from distance or a motor vehicle colli-
sion. Patients with this injury describe severe wrist pain and
occasionally paresthesias to the thumb and forefinger. They
exhibit marked restrictions of flexion and extension. The lateral
view reveals the lunate displaced in the volar direction (the
“spilled-teacup sign”) and sometimes the capitate articulates with
the distal radius. The PA view shows the lunate, which normally
has a quadrangular configuration, in a more triangular configura-
tion (the “piece-of-pie sign”). The lunate often encroaches on the
carpal tunnel, causing median nerve compression. Lunate frac-
tures are often associated with other fractures.

Many of these injuries are not amenable to closed reduction,
with a failure rate of up to 60%. Success is more plausible with
perilunate dislocations than with lunate dislocations.49 Open
reduction/internal fixation is the most successful treatment
modality for these injuries. Apply a volar splint and refer the
patient to a hand specialist for urgent management. If the median
nerve is involved, emergent hand specialist consultation is neces-
sary for operative management to decompress the nerve space
and repair the injury.49

Conclusion
Though hand and wrist injuries can be fraught with hidden

dangers, a systematic examination and approach can avoid miss-
ing most injuries. Look for additional injuries if one injury is
found. When in doubt, treat the patient conservatively and refer
the patient to a hand surgeon.

(The authors extend their appreciation to Linda J. Kesselring,
MS, ELS, technical editor/writer, Department of Emergency
Medicine at the University of Maryland School of Medicine, for
editorial assistance with the manuscript.)
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CME/CNE Questions

1. High-pressure injection injuries require prompt referral to a hand spe-

cialist for definitive treatment; which of the following actions is not

recommended?

A. Administering broad-spectrum antibiotics

B. Elevating the hand/arm

C. Irrigating with an organic solvent

D. Obtaining radiographs of the affected area 

E. Administering tetanus prophylaxis

2. Fight bites are associated with polymicrobial infections; a broad-spec-

trum antibiotic recommended for outpatient use is:

A. Amoxicillin

B. Amoxicillin-clavulanic acid

C. Cephalexin

D. Doxycycline

E. Sulfamethoxazole and trimethoprim

3. Which of the following is NOT acceptable when reducing a phalanx

fracture?

A. Displacement

B. Dorsal angulation

C. Rotation

D. Subluxation

E. Volar angulation

4. A mallet finger should be treated with the distal interphalangeal joint

splinted in full extension with a dorsal splint for:

A. 1–2 weeks.

B. 3–4 weeks.

C. 5–6 weeks.

D. 6–8 weeks.

E. 10 weeks.
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d.) identify possible complications that may occur with 

traumatic injuries.
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5. Bennett’s or Rolando’s fractures can be stabilized using a:

A. Radial gutter splint

B. Short arm splint

C. Thumb spica splint

D. Ulnar gutter splint

E. Volar splint

6. A professional football player sustains a FOOSH (fall on an out-

stretched hand) injury to his right (dominant) hand. He is complaining

of pain on the radial side of his wrist, and a scaphoid fracture is sus-

pected. Plain radiographs are negative, but suspicion remains high.

What is the next step in definitively making the diagnosis?

A. Diagnosis him with a sprain and allow him to return to active

play.

B. Discharge him from the ED in a thumb spica splint with a 

prescription for an outpatient bone scan.

C. Discharge him from the ED in a thumb spica splint and have

him follow up with the team physician in a week for repeat 

radiographs.

D. Obtain a CT scan of his wrist while he is in the ED.

E. Place him in a thumb spica splint and advise him not to play for

six weeks.

7. A patient presents to the ED complaining of right wrist pain after a

fall on an outstretched hand. He also complains of paresthesia in his

thumb and forefinger. The neurovascular exam is unremarkable.

Radiographs are obtained, and he is diagnosed with a lunate disloca-

tion. What is the next step in the management of this patient?

A. Splint in a thumb spica and advise the patient to see a hand 

specialist in one week.

B. Sedate the patient and attempt closed reduction of the 

dislocation.

C. Consult a hand specialist urgently while the patient is in the ED.

D. Splint in a volar splint and advise the patient to see a hand 

specialist in one week.

8. Radiographs of a patient you are treating with wrist pain demonstrate

a nondisplaced triquetrum fracture. What is the appropriate manage-

ment of this patient?

A. Splint him in a thumb spica and discharge home, with follow-up

with a hand specialist in a week. 

B. Discharge him home with a wrist cock-up splint and advise 

follow-up with his primary care physician.

C. Consult a hand specialist for immediate intervention.

D. Apply an ulnar gutter splint and advise follow-up with his pri-

mary care physician. 

9. The “clenched-fist PA” radiograph is an optimal view for viewing

what type of injury?

A. Lunate dislocation

B. Perilunate dislocation

C. Scaphoid fracture

D. Scapholunate dissociation

E. Triquetral fracture

10. A patient comes to the ED complaining of wrist pain after a motor

vehicle collision. After a set of radiographs is obtained, the radiologist

calls and says the patient has a lunate dislocation. What finding did

the radiologist see to make the diagnosis?

A. “Chip sign” on lateral view

B. “Piece-of-pie sign” on lateral view

C. “Signet-ring sign” on PA view

D. “Spilled-tea-cup sign” on lateral view

E. “Terry Thomas sign” on PA view
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this activity is emergency medicine physicians and nurses, trauma surgeons and nurses.

If you have any questions about the process, please call us at (800) 688-2421, or outside the
U.S. at (404) 262-5476. You can also fax us at (800) 284-3291, or outside the U.S. at (404)
262-5560. You can also email us at: customerservice@ahcmedia.com.

On behalf of AHC Media, we thank you for your trust and look forward to a continuing
education partnership.

Sincerely,

Cynthia Molnar 
Director of Continuing Education
AHC Media, LLC



CNE/CME Evaluation — Hand and Wrist Trauma
Please take a moment to answer the following questions to let us know your thoughts on the CNE/CME program. Fill in the appropriate
space and return this page in the envelope provided. You must return this evaluation to receive your letter of credit. ACEP mem-
bers — Please see reverse side for option to mail in answers. Thank you.

1. In which program do you participate? CNE CME

2. If you are claiming physician credits, please indicate the appropriate credential: MD DO Other _____________

3. If you are claiming nursing contact hours, please indicate your highest credential: RN NP Other _____________

Strongly Slightly Slightly Strongly
Disagree Disagree Disagree Agree Agree Agree

After participating in this program, I am able to:
4. Discuss conditions that should increase suspicion for 

traumatic injuries.
5. Describe the various modalities used to identify different 

traumatic conditions.
6. Cite methods of quickly stabilizing and managing patients.
7. Identify possible complications that may occur with  

traumatic injuries.
8. The test questions were clear and appropriate.
9. I detected no commercial bias in this activity.
10. This activity reaffirmed my clinical practice.
11. This activity has changed my clinical practice.

If so, how?_______________________________________________________________________________________________

12. How many minutes do you estimate it took you to complete this activity? Please include time for reading, reviewing, answering
the questions, and comparing your answers with the correct ones listed. _______ minutes.

13. Do you have any general comments about the effectiveness of this CNE/CME program?
_________________________________________________________________________________________________________

I have completed the requirements for this activity.
Name (printed) ________________________________________ Signature_____________________________________________

Nursing license number (required for nurses licensed by the state of California)_______________________________________

®

Account #_________________________________

Name: ___________________________________

Company: ________________________________

Address:__________________________________

City: _____________________________________

State:______________ Zip __________

Fax: _____________________________________

Phone: ___________________________________

E-mail: ___________________________________

Please make label address corrections here or 
PRINT address information to receive a certificate.

PLEASE NOTE: If your correct name and address do not appear
below, please complete the section at right.

TR010110TM

CORRECT INCORRECT ✓ ✘



Optional for ACEP members: In accordance with ACEP requirements, below we provide the option for ACEP members to submit
their answers for this CME activity. If you wish to submit answers for this activity, please refer to this issue (Vol. 11, No. 1) and circle
the correct responses.

1. A

B

C

D

E

2. A

B

C

D

E

3. A

B

C

D

E

4. A

B

C

D

E

5. A

B

C

D

E

6. A

B

C

D

E

7. A

B

C

D

8. A

B

C

D

9. A

B

C

D

E

10. A

B

C

D

E



AHC Media’s Message to Subscribers  
about Copyright Law 

Your newsletter is a copyrighted publication.  It is protected under federal copyright 
law.

It is against the law to reproduce your newsletter in any form without the written 
consent of AHC Media’s publisher. Prohibited under copyright law is: 

making “extra” copies of our publication for distribution in your office; 
posting newsletter articles on your facility or practice web site; 
downloading material to an electronic network; 
photocopying, e-mailing, or faxing newsletter articles. 

Site licenses, which allow you to e-mail, fax, photocopy, or post electronic versions of 
your newsletter and allow additional users to access the newsletter online, are available 
for facilities or companies seeking wider distribution of your newsletter. 

High-quality reprints of articles also are available at reasonable prices. 

To get information about site license or multiple copy arrangements, contact Tria 
Kreutzer at (800) 688-2421, ext. 5482 (tria.kreutzer@ahcmedia.com); or for reprints, 
contact Steve Vance at (800) 688-2421, ext. 5511 (stephen.vance@ahcmedia.com). 

Thank you for your cooperation, 

Donald R. Johnston    
Senior Vice President/Group Publisher   
AHC Media LLC 
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