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Pitfalls in Treating  
Hand Emergencies

Traumatic and nontraumatic conditions involving the hand are among the 
more common clinical events seen in emergency departments (EDs) and 
urgent care centers. The hand’s anatomy is extremely complex, and there are 
several situations in which the proper diagnosis may be obscure, or when treat-
ment interventions can go awry. Because of the hand’s crucial role in human 
function — from activities of daily living to communication and artistic expres-
sion — the stakes are very high. This article reviews the pitfalls that clinicians 
who encounter acute hand conditions must navigate successfully. 

Introduction
About one to two of every 20 patients presenting to EDs will have com-

plaints related to the hand, and approximately 6% of ED hand cases will have 
the potential for significant complications.1 About one in 10 hand injury 
patients will require hand surgery referral. Approximately 9% of worker’s com-
pensation cases involve hand trauma.1 The functional outcome of traumatic or 
infectious conditions involving the hand depends on the nature of the condi-
tion, but the skill of the first physician or provider rendering care also plays a 
significant role in outcome. Providing ill-advised treatment or missing a poten-
tially serious condition can lead to grave disability. Emergency clinicians need 
to be well-grounded in the initial evaluation and care of hand conditions and 
mindful of the pitfalls that can lead to serious downstream debility. 

Review of Hand Anatomy1,2

Nomenclature

Although the digits can be named numerically (1-5, with the thumb being 
1), the most generally preferred nomenclature refers to the fingers by name: 
thumb, index, middle, ring, and little (or small or pinky) finger. The back of the 
hand (extensor surface) is referred to as the dorsal aspect. The flexor aspect is 
the volar or palmar aspect (this article primarily will use palmar). The sides of 
the hand are referred to as either radial or ulnar. 

Vascular Supply 

The blood supply to the hand is supplied through the radial and ulnar arter-
ies, with the former distributed into the deep palmar arch, and the latter form-
ing the superficial palmar arch. These arches supply blood to the fingers and 
thumb through branching arteries that travel along either side of the digit. 
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EXECUTIVE SUMMARY
 z Hand injuries are common, and there are a number of pitfalls 

for emergency physicians and providers who treat them. 
When in doubt, consult a hand surgeon for advice, and pro-
vide follow-up for patients. 

 z A common injury is a "bite" to the metacarpals with tendon 
involvement. The injury is sustained when an individual 
punches another in the mouth, and the skin is lacerated by 
the teeth. Patients often are intoxicated or deny the mecha-
nism of the injury.

 z High-pressure spray devices for paint or grease, or even pres-
sure washers, can penetrate the skin with little to no external 
injury. Pain nearly always is present. Many of these will require 
surgical treatment. 

 z A herpetic whitlow is an infection with the herpes virus. It can 
look like a paronychia on the finger. Be suspicious of this if 
there are vesicles present, particularly in healthcare workers, 
although the use of gloves has decreased this injury. 

Nerve Supply 
The radial nerve does not control any 

intrinsic hand muscles, but it has a large 
impact in hand movement by innervat-
ing the forearm muscles that control 
extension of the thumb, fingers, and 
wrist, along with supination of the hand. 
The radial nerve provides sensation to 
the dorsal-radial aspect of the hand. 

The median nerve provides sensa-
tion to the thumb, index, middle, and 
the radial half of the ring finger on the 
palmar aspect. Motor-wise, it innervates 
the thenar muscles, thumb opposition 
muscles, and the two lumbricals radi-
ally. The recurrent motor branch of the 
median nerve innervates the thumb 
opponens, abductors, and flexors, and 
the thenar muscles in general — the 
“OAFT” muscles. 

The ulnar nerve gives sensation to the 
little finger and the ulnar aspect of the 
volar half of the ring finger, and it pro-
vides motor function to the hypothenar 
muscles, along with the two ulnar lum-
bricals and all of the interossei. 

Musculature 

The thenar muscles consist of the 
abductor pollicis brevis, opponens pol-
licis, and flexor pollicis brevis, and they 
are innervated by the recurrent median 
nerve, as described earlier. However, the 
deep head of the flexor pollicis brevis 
is innervated by the ulnar nerve, and 
the adductor pollicis is activated by the 
ulnar nerve. The hypothenar muscles 
(abductor digiti minimi, flexor digiti 
minimi, and opponens digiti minimi) 
all are innervated by the ulnar nerve. 
There are three palmar interosseous 
muscles, innervated by the ulnar nerve, 
which adduct the index, ring, and 
little finger toward the middle finger. 
There are four dorsal interossei, also 

innervated by the ulnar nerve, which 
abduct the same digits away from 
the middle finger. The four lumbri-
cal muscles (half innervated by the 
median nerve and half by the ulnar 
nerve) are unique in that they have no 
attachment to bone. Arising from the 
palmar portions of the flexor digitorum 
profundus (FDP) tendons, they attach 
near the lateral bands of the extensor 
mechanisms on the radial side of the 
fingers, flexing the metacarpophalan-
geal (MCP) joints and extending the 
interphalangeal (IP) joints of the index, 
middle, ring, and little fingers. They 
generally help coordinate flexion and 
extension of these digits. 

Tendons 
Running across the base of the dorsal 

aspect of the hand is a wide band of 
connective tissue known as the exten-
sor retinaculum. Beneath this structure 
course nine extensor tendons, the mid-
dle four of which (extensors digitorum 
communis) provide extension to the 
index, middle, and ring fingers and are 
physically linked by juncturae in the 
distal dorsal hand. This means proximal 
lacerations to one or more of these ten-
dons can be masked by the intact per-
formance of another linked tendon. The 
extensor divides along the dorsum of 
the digit into a central mechanism that 
extends the proximal interphalangeal 
(PIP) joint and two lateral bands that 
extend the distal phalanx. The wrist is 
flexed by the flexor carpi radialis, flexor 
carpi ulnaris, and palmaris longus, and 
the thumb is flexed by the flexor pol-
licis longus. The index, middle, ring, and 
little fingers are flexed by two tendons 
each: the FDP and the flexor digitalis 
superficialis (FDS). The FDP courses 
deep to the FDS and flexes the distal 

phalanx, while the FDS flexes the fin-
gers at the MCP and PIP joints. 

Of note, flexor tendons are more at 
risk for the insidious spread of deep 
space infections because — unlike the 
extensor tendons — the flexors are 
encased in synovial sheaths.

Hand Examination1,2

General

The hand examination begins with a 
visual assessment for obvious mechani-
cal damage to the integument (includ-
ing lacerations, punctures, abrasions, 
and signs of thermal injury). Examine 
for changes in coloration suggesting 
ecchymosis, erythema, or the pallor 
of ischemia. Take note of any bony 
deformity indicating potential fractures 
or dislocations. Assess for soft tissue 
swelling. Next, palpate for specific areas 
of tenderness or crepitus, including 
over the collateral ligaments of affected 
digits, and always check the anatomi-
cal snuffbox for tenderness indicating a 
possible scaphoid fracture. 

Range of Motion

After visual assessment, check the 
overall range of motion of the wrist 
and digits, paying special attention to 
possible rotational deformity of the fin-
gers. In flexion, all fingers should point 
toward the scaphoid.

Vascular Assessment 

Check the radial and ulnar artery 
pulses. The capillary refill should be 
less than three seconds. (The modified 
Allen’s test also may be done to assess 
the ability of the ulnar artery collaterals 
to supply blood to the hand if the radial 
artery becomes occluded. Have the 
patient make a fist for 30 seconds, then 
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occlude the radial and ulnar arteries 
via firm pressure, and have the patient 
open the hand. The hand should appear 
blanched. Then release pressure over 
the ulnar artery. A normal test is when 
color returns to the hand within seven 
seconds).

Nerve Assessment 

Emergency clinicians should adopt 
a straightforward and well-practiced 
technique for rapidly assessing nerve 
function in the hand. (See Table 1.) Here 
is a common paradigm: 

1. For the radial nerve, check motor 
function by having the patient extend 
the wrist against resistance. For sensa-
tion, check light touch or two-point 
discrimination over the dorsal base of 
the thumb, comparing it with the con-
tralateral side, if needed. 

2. For the median nerve motor func-
tion, have the patient touch the tip of 
the thumb against the tip of the index 
finger (the “OK” sign), which tests the 
anterior interosseous branch of the 
median nerve. Have the patient oppose 
the thumb tip against the little finger 
against resistance. Median nerve sensory 
function is checked at the tip of the 
index finger. 

3. For the ulnar nerve motor func-
tion, have the patient pronate the 
hand and spread the fingers against 
resistance. Because the deep branch 
of the ulnar nerve also innervates the 
adductor pollicis, you can test that by 
looking for Froment’s sign. With the 
hand extended, have the patient grip a 
piece of paper between the thumb and 
the base of the index finger. In a normal 

exam, the thumb will remain extended 
at the IP joint. If the ulnar nerve is 
damaged, the median nerve will take 
over and cause the thumb IP joint to 
flex instead of adduct, which represents 
a positive Froment’s sign. Ulnar nerve 
sensation is tested at the tip of the little 
finger. 

4. If a digital nerve injury is suspected, 
two-point discrimination on either 
side of the affected digit is a useful test. 
Normal discrimination is 5-6 mm at 
the distal digit.2 Assessment should be 
repeated several times to eliminate the 
probability of a patient randomly guess-
ing the correct answer. Remember that 
trauma to a digital nerve carries with 
it a likelihood of concomitant digital 
artery injury. 

Tendon Evaluation 

Tendons are tested by assessing 
movement against resistance, but cave-
ats apply. Up to 90% of a tendon can 
be lacerated and yield movement that 
may appear normal and relatively pain-
less without resistance applied against 
the movement. Pain with movement 
against resistance suggests tendon dam-
age.2 If the laceration is on the hand’s 
dorsal surface and involves the extensor 
digitorum communis, extensor func-
tion may appear reasonably normal. 
Maintain a high index of suspicion for 
tendon injury when movement causes 
pain. Keep in mind that the position of 
the hand at the time of the laceration 
often differs from the position during 
examination; the injured portion of 
the tendon may have retracted beneath 
intact skin. When lacerations involve 

the palmar surface of the hand or fin-
gers, care must be taken to assess the 
function of both the FDS and FDP. 
FDS function is assessed by the ability 
of the patient to flex at the MCP joint 
with the PIP and distal interphalangeal 
(DIP) in extension. FDP function is 
assessed by the patient’s ability to flex 
the DIP with the MCP and PIP joints 
immobilized by the examiner.

Other Examination Techniques 

Digital blocks may assist tendon eval-
uation if pain limits the necessary steps. 
When exploring a wound to assess ten-
don damage in a digit, a Penrose drain 
held in place around the base of the 
digit by a hemostat for no more than 20 
minutes (and with the drain extended 
no more than 150% of its resting 
length) can provide a bloodless field.2  

Water Bath Ultrasound. Ultrason-
ography can be extremely useful in 
assessing for tendon damage. The tradi-
tional method of using ultrasound gel 
can be painful because of the need to 
apply moderate pressure. However, the 
need for gel and pressure can be elimi-
nated by using a water bath technique. 
Patients have reported minimal or no 
pain, with excellent technical results.3 

Hand Infections

Deep Space Infections

Infections can develop and propagate 
subcutaneously within these spaces, 
forming localized abscesses that can be 
very destructive. All deep hand infec-
tions demand timely initiation of broad-
spectrum intravenous (IV) antibiotics 

Table 1. Nerve Examination of the Hand

Radial Median Ulnar
Sensation Test sensation at the 

dorsal base of the thumb 
or the dorsal first web 
space

Test sensation at the tip of the index 
finger

Test sensation at the tip of the little 
finger

Motor function Test patient’s ability to 
extend the wrist or to 
extend the thumb

• Test patient’s ability to make the 
“OK” sign (assesses the anterior 
interosseous branch)

• Test patient’s ability to oppose 
the tip of the thumb against the 
tip of the little finger (assesses 
the recurrent motor branch)

• Test patient’s ability to spread the 
fingers against resistance

• Test ability to grip paper between 
the thumb and index finger without 
flexing the thumb interphalangeal 
joint (Froment’s sign; assesses 
function of adductor pollicis)
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and urgent hand surgery consultation 
for operative exploration and drainage. 
These deep infections usually begin 
after penetrating trauma, but they can 
arise from contiguous spread.4 Cases 
have been reported of hand infections 
developing secondarily to septic wrist 
arthritis caused by Neisseria gonor-
rhoeae.5 Hematogenous seeding also 
may give rise to deep hand infections.1 
Immunocompromised individuals are at 
greatest risk for deep hand infections. 
S. aureus, streptococci, and coliforms are 
the most common organisms.1 Suspect 
a deep space infection anytime there is 
dorsal hand swelling (with or without 
fluctuance), thenar and first web space 
swelling, loss of palmar concavity with 
swelling and tenderness, and other web 
space swelling and tenderness, especially 
in the presence of a puncture wound.4 
Finger movement invariably will be 
painful. 

Rapidly progressive symptoms with 
pain out of proportion to findings sug-
gest the development of necrotizing 
fasciitis, a genuine medical emergency. 
Initial management is the same — IV 
broad-spectrum antibiotics and surgical 
intervention — but timeliness is of even 
greater urgency. Magnetic resonance 
imaging (MRI) can be extremely useful 
in delineating the nature and extent of 
the infection.6 The risk of necrotizing 
fasciitis is greater in immunocompro-
mised patients, as well as in patients 
with diabetes mellitus, peripheral vas-
cular disease, IV drug use, and chronic 
liver disease. The presence of crepitus, 
widespread tenderness, severe pain out 
of proportion to findings, fever, and 
signs of shock are red flags for necrotiz-
ing fasciitis.

Pitfall Alert. Early deep space hand 
infections, including necrotizing fas-
ciitis, may be difficult to distinguish 
from cellulitis. Keep a low threshold 
for beginning parenteral antibiotics and 
consulting a hand surgeon when such 
conditions are suspected. (See Table 2.)

Pyogenic Flexor Tenosynovitis 
Most commonly associated with 

a penetrating injury, pyogenic flexor 
tenosynovitis (PFT) is suspected when 
Kanavel’s four cardinal signs are present: 
fusiform digital swelling; pain with pas-
sive finger extension; semi-flexed digital 

position; and tenderness to palpation 
along the flexor sheath, often extend-
ing into the palm itself.4 Staphylococcus 
aureus and Streptococcus species are the 
most common pathogens, and treat-
ment is the same as for other deep space 
hand infections: parenteral antibiotics 
and surgical irrigation and debridement. 
Delayed treatment increases the poten-
tial for a poor functional outcome.7 The 
presence of abnormal laboratory values, 
including elevations in white blood cells, 
erythrocyte sedimentation rate, and 
C-reactive protein, are useful to confirm 
the diagnosis when clinical signs are 
suspicious but are not highly sensitive or 
specific. In general, laboratory markers 
have a poor negative predictive value.8 

Pitfall Alert. In one study, even 
the presence of all four Kanavel signs 
was only 54% sensitive in predicting 
the presence of PFT.4 Given the poor 
outcomes associated with delayed treat-
ment, keep a low threshold for obtain-
ing hand surgery consultation when this 
condition is suspected. 

Septic Arthritis
Any joint in the hand, including the 

radiocarpal joints, is potentially suscep-
tible to septic arthritis, which can be 
caused either by penetrating wounds 
or the contiguous spread of infec-
tion, for example a tenosynovitis or a 
felon.1 S. aureus and streptococci are 
the most common pathogens, although 

N. gonorrhoeae must be considered in 
sexually active patients. The joint will 
appear red and swollen, and any move-
ment is painful. Definitive diagnosis is 
made with joint aspiration, where cell 
counts greater than 50,000 typically are 
seen. Hand surgery referral is necessary 
because open irrigation and drainage 
will be needed.4 

Pitfall Alert. For this relatively 
uncommon condition, definitive diag-
nosis requires joint aspiration. Definitive 
treatment involves systemic antibiotics 
and irrigation of the joint, although 
close joint catheter irrigation also may 
be an option.1,4

Human Bites — Fight Bite

This injury occurs when a person’s fist 
makes violent contact with the teeth of 
another individual. The contact leads to 
a laceration over the dorsal aspect of one 
or more of the finger MCP joints where 
the extensor mechanism and the joint 
capsule are very close to the surface and 
prone to invasion and innoculation.4 
Such a wound should be considered 
a fight bite until proven otherwise. 
Initially the injury may appear minimal 
and benign, but it must be taken seri-
ously and treated with broad-spectrum 
antibiotics and urgent consultation for 
operative debridement and irrigation.

Pitfall Alert. Definitive treatment of 
these injuries often is delayed because 
many of these patients are intoxicated 

Table 2. Need for Referral to a Hand Surgeon

Timeliness Condition

Consultation needed 
emergently

• High pressure injection injury
• Deep space infections
• Markedly contaminated wounds
• Open fractures (except distal tuft)
• Flexor tenosynovitis
• Crush injury 
• Compartment syndrome
• Reimplantation candidates, post-amputation
• Clenched-fist human bite injuries
• Digital necrosis 
• Unreducible dislocations
• Unstable fractures

Appropriate for delayed 
follow-up

• Retained foreign bodies
• Tendon injuries
• Ligament injuries
• Stable fractures splinted in the ED



ReliasMedia.com Emergency Medicine Reports / February 1, 2020     29

at the time of the injury or deny the 
real mechanism. Keep a high index of 
suspicion and a low threshold for begin-
ning aggressive antibiotic treatment and 
urgent referral to a hand surgeon. In one 
series, 18% of patients for whom treat-
ment was delayed by more than eight 
days required amputation.9

Animal Bites
As much as 80% of animal bites 

are from dogs, with cat bites mak-
ing up most of the remainder. Most 
dog bites do not result in infections,10 
but approximately 50% of cat bites 
become infected, and some require 
inpatient treatment.4,11 The bacteriology 
of infected dog and cat bites overlaps, 
with the predominant organisms in 
both being Pasteurella, Streptococcus, and 
Staphylococcus. Most will be polymicro-
bial, with mixed anaerobes and aerobes. 
Cats also are the primary zoologic res-
ervoir of Bartonella henselae, the main 
organism deemed responsible for cat 
scratch disease.12 

Pitfall Alert. Cat bites are more 
prone to infection because of the 
needle-like feline teeth that cause deep 
penetrating wounds, as opposed to 
the crushing and tearing-like action 
involved in canine bites. Clean and irri-
gate the wound as well as possible and 
provide prophylaxis with amoxicillin-
clavulanate (IV, ampicillin-sulbactam), 
or if the patient is penicillin allergic, 
with doxycycline, sulfamethoxazole-
trimethoprim, or a fluoroquinolone plus 
clindamycin.4 Cat-bite infections with 
Pasteurella are notoriously fast-moving, 
warranting close follow-up. 

Paronychia

Paronychial infections occur most 
often secondary to trauma, possibly 
minor, to the tissue of a lateral nail fold. 
They are characterized by redness, swell-
ing, and pain in this region. These cel-
lulitis changes can progress to abscesses 
that sometimes extend beneath the nail 
itself and require partial debridement of 
the nail. The most common isolates are 
Staphylococcus and Streptococcus species. 
Early stages can be treated adequately 
with warm soaks and antibiotics. If fluc-
tuance is present, a simple incision and 
drainage can be performed at the lateral 
nail fold. If there is pus subungually, 

the lateral one-fourth of the nail can be 
excised under digital block anesthesia 
after it is dissected away from the nail 
matrix. 

Pitfall Alert. Chronic or recurrent 
paronychial infections may be caused 
by unusual organisms, including acti-
nomycoses, atypical mycobacteria, and 
fungi, and they seldom respond to ED 
treatment.1,13 A known complication of 
paronychial infections is the develop-
ment of distal phalanx osteomyelitis, of 
which osteolysis and soft tissue swell-
ing are the most common radiographic 
findings.4 In addition, squamous cell 
carcinoma of the nail bed can pres-
ent similar to a chronic paronychia.14 
Chronic-appearing or recurrent paro-
nychia should be referred for further 
evaluation. 

Felon

Usually caused by S. aureus introduced 
by penetrating trauma, a felon is an 
abscess of the distal pulp, a space that is 
divided into multiple compartments by 
a series of vertical septa. A felon is an 
acute condition that tends to progress 
rapidly and usually is exquisitely pain-
ful and throbbing on presentation to 
the ED.1 Treatment requires an incision 
that adequately drains the septal spaces.  

Pitfall Alert. An untreated felon can 
progress to septic arthritis, tenosynovi-
tis, or osteomyelitis. Incision and drain-
age is performed with a longitudinal 
lateral incision that begins 5 mm distal 
to the DIP flexor crease on the ulnar 
aspect of the index, middle, or ring fin-
gers, and the radial aspect of the thumb 
or little finger, and that passes through 
all the septa. Such an incision offers the 
least likelihood of complications involv-
ing scar formation on the “pincher” 
surfaces. The incision should be irrigated 
and packed for up to three days and 
should be accompanied empirically by 
an anti-methicillin-resistant S. aureus 
(MRSA) antibiotic.1,4

Herpetic Whitlow

A whitlow is the most common 
viral infection of the hand and can be 
caused by herpes simplex virus (HSVI 
or HSVII). Typical patients include 
adults with genital herpes, children 
with HSV gingivostomatitis,15 and 
health workers (especially those in the 

dental profession, although this is less 
common now in an era of increased 
awareness).1,15 The usual presentation 
involves an area of painful redness and 
vesicles on a distal digit. Occasionally, 
the presence of redness spreading 
proximally can confuse the picture with 
tenosynovitis.16 

Pitfall Alert. A herpetic whitlow is 
a self-limited condition, usually resolv-
ing in three weeks or less, with the 
vesicles being contagious for the first 
two weeks. Antiviral treatment often 
is given, although no definitive data 
are available regarding efficacy. When 
considering if the patient’s painful, red 
fingertip condition may be a felon or a 
whitlow, the whitlow tends to be more 
indolent and less painful. Carefully 
search for vesicles. Incision and drain-
age is contraindicated in the case of a 
whitlow.4 

Hand Trauma

High-Pressure Injection Injuries

High-pressure injection injuries are 
a genuine surgical emergency. Most of 
these injuries (more than 80%) hap-
pen at work, affecting manual laborers, 
painters, mechanics, farmers, water 
blasters, and others, most commonly 
when a hose ruptures or the individual 
inadvertently discharges a spray device 
transporting paint, paint thinner, diesel 
fuel, solvents, grease, or water under 
very high pressure.17 The injury most 
commonly occurs to the nondominant 
index finger. Although the patient usu-
ally is in severe pain, the injection site 
may appear minor initially.18 However, 
an intense inflammatory reaction devel-
ops, leading to extensive tissue destruc-
tion. One literature review found a 30% 
amputation rate after these injuries, 
with a lesser rate of amputation when 
wide surgical debridement occurred 
within six hours of the injury.18 Plain 
X-rays may be useful when a radi-
opaque substance like paint is involved. 
High-pressure water injection injuries 
generally do not have the same degree 
of inflammatory reaction, but cases 
of flexor tendon rupture have been 
reported.17

Pitfall Alert. High-pressure injection 
injuries may present initially with only 
a small puncture wound and minimal or 
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no swelling of the affected digit,19 but 
rapid progression will occur, and surgi-
cal debridement is needed acutely.1,2,20-22 
Start antibiotics, provide analgesia, and 
contact hand surgery emergently.

Crush Injuries
Although relatively uncommon, 

crush injuries of the hand are fraught 
with the likelihood of complications 
and poor long-term outcomes.23,24 
These are related to the direct multi-
structure trauma along with inflam-
matory damage accompanied by the 
potential development of compartment 
syndromes. The evaluation and man-
agement of patients presenting with 
a crushed or mangled hand involves 
analgesia, radiographs, tetanus pro-
phylaxis, antibiotics, an assessment 
of function as good as the situation 
allows, along with urgent hand special-
ist involvement. A crush injury may 
present with intact skin and, in early 
stages, relatively moderate swelling. Be 
alert for the possibility of developing 
compartment syndrome. The hand has 

10 individual muscular compartments, 
and compartment syndromes in the 
hand can begin insidiously and can be 
difficult to identify. 

Because of nerve damage, the patient 
may not display the classic early sign 
of paresthesia.2,25 Worsening pain is 
the most consistent finding, along 
with tense edema. A patient with an 
escalating requirement for analgesia 
should raise concern for compartment 
syndrome. Measuring individual hand 
compartment pressures is difficult, even 
for hand specialists, and the diagnosis 
generally is made clinically.2 Fasciotomy 
is required urgently.

Pitfall Alert. Worsening pain is the 
best early indicator of hand compart-
ment syndromes. Emergent hand sur-
gery referral for fasciotomy may spare 
the patient severe complications, includ-
ing amputation. 

Tendon Injuries
Tendon injuries can be open (lacera-

tions) or closed (ruptures or avulsions). 
(See Table 3.)

Lacerations 
By virtue of their more superficial 

location, extensor tendons are involved 
in lacerations more commonly than 
flexor tendons. Although some emer-
gency clinicians have expertise in the 
repair of extensor tendon lacerations, 
the trend is toward referral of extensor 
tendon lacerations for delayed operative 
repair by a hand surgeon.2 An exten-
sor tendon laceration of less than 25% 
can be treated without tendon repair. 
The repair of flexor tendon lacerations 
is inherently more complex and should 
not be attempted in the ED. The func-
tion of both FDP and FDS must be 
tested and documented, as described 
earlier. It is possible to have a laceration 
involving up to 90% of the tendon with 
the preservation of function, although 
pain and often some degree of weakness 
will be present. Water bath ultrasound 
is a useful technique to assess tendon 
integrity.3 If a tendon laceration that 
will need referral to a hand special-
ist for delayed repair is found or sus-
pected, thoroughly irrigate the wound 

Table 3. Common Tendon Injuries of the Hand

Mallet Finger
“Baseball Finger”

Boutonnière Deformity
“Buttonhole Deformity”

Jersey Finger
“Football Finger”

Mechanism Sudden forced flexion of the 
DIP joint

Sudden forced flexion of the PIP joint Sudden forced extension 
of a flexed DIP joint

Injured 
Tendon

Rupture of the extensor 
tendon at or near its insertion 
on the dorsal base of the distal 
phalanx, with or without an 
avulsion fracture

Rupture of the central slip of the extensor 
mechanism at or near its insertion on the 
dorsal base of the middle phalanx

Rupture of the flexor 
tendon at or near its 
insertion on the palmar 
(volar) base of the distal 
phalanx

Exam 
Findings

• Inability to extend the DIP 
joint 

• Tenderness over the dorsal 
base of the distal phalanx

• Eventual contraction of the 
DIP joint into a permanently 
flexed position

• Inability to extend the PIP joint, 
accompanied by pain

• Tenderness over the dorsal PIP joint region
• PIP joint may be in position of flexion as it 

slips up between the lateral bands (like a 
button through a buttonhole); eventually 
this will contract into a permanent 
deformity with PIP joint flexed and DIP joint 
extended

• Painful inability to flex 
the DIP joint

• Tenderness over the 
palmar (volar) aspect of 
the DIP region

Treatment • Splint DIP in full extension 
or slightly extended for 
several weeks

• Specialist follow-up needed 
sooner if there is an avulsion 
fracture, for which operative 
repair likely is needed

• Splint finger with PIP straight or in slight 
extension and DIP in slight flexion

• Refer for specialist follow-up

• Splint finger in mild 
flexion and refer to 
hand surgery for 
operative repair

DIP = distal interphalangeal; PIP = proximal interphalangeal
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and loosely close the skin. Administer 
antibiotics and update tetanus status as 
needed. 

Tendon Ruptures (or Avulsions) 

The three major types of closed ten-
don injuries are mallet finger, bouton-
nière deformity, and jersey finger. 

The very common mallet finger injury 
(also called baseball finger) is a rupture 
of the extensor tendon at its insertion 
on the dorsal base of the distal phalanx, 
where it sometimes avulses a tiny frag-
ment of the bone. The injury is caused 
by the sudden jamming of an extended 
finger that hyperflexes the DIP joint. 
The patient will have point tenderness 
over the dorsal base of the distal phalanx, 
and pain and difficulty extending the 
DIP joint against resistance, although 
pain often makes this aspect of the exam 
difficult to interpret. The treatment of 
mallet finger injuries without bony avul-
sion involves splinting the DIP in a mild 
degree of continuous hyperextension 
for up to two to three months.26 Mallet 
finger injuries that involve an avulsion 
should be splinted and referred to a 
hand surgeon. If the tendon does not 
heal properly, the patient is left with a 
permanent inability to extend the DIP.

The boutonnière deformity also is an 
extensor tendon injury. In this case, the 
PIP is suddenly flexed, which causes a 
rupture of the central slip of the exten-
sor mechanism that inserts at the base 
of the dorsal middle phalanx just distal 
to the PIP.1 This allows the PIP joint 
to flex and pop up between the lateral 
bands of the extensor mechanism like a 
button going into a button hole (bou-
tonnière), resulting in the PIP being 
held in flexion while the lateral bands 
exert traction distally and extend the 
DIP joint. The full-blown deformity 
may evolve over time, and initially the 
main clinical sign may be painful and/
or futile attempts to extend the PIP, 
accompanied by point tenderness over 
the proximal base of the dorsal middle 
phalanx just past the PIP joint where 
the central slip ruptured. If the condi-
tion is suspected, apply a splint that 
provides for slight PIP extension and 
slight DIP flexion and refer the patient 
to hand surgery.2 

Jersey finger (or football finger) is 
a flexor tendon injury, specifically a 

rupture of the FDP at or near its inser-
tion on the palmar base of the distal 
phalanx. The classic mechanism is that 
of a sudden forced extension of a flexed 
DIP, as when a player is grabbing tightly 
onto the jersey of another player when 
that player breaks free, causing the fin-
ger to straighten.1 On examination, the 
patient will have pain and the inability 
to flex the DIP, which can be seen eas-
ily when the patient tries to make a 
fist. There will be tenderness over the 
region of the dorsal base of the distal 
phalanx. The ring finger is involved 
most commonly, and ultrasound may 
assist in localizing the tendon rupture.26 
Ultimate treatment of a jersey finger is 
operative repair. Splint the finger in a 
neutral or flexed position and refer to 
hand surgery. 

Pitfall Alert. Any pain with motion 
or difficulty with function during resis-
tance testing of the extensor or flexor 
tendons should be taken as potential 
evidence of at least a partial tendon lac-
eration or rupture, which would warrant 
splinting and a specialist referral.  

Lacerations 

Deeper Injuries 

Hand laceration repair is complicated 
dramatically by the multiplicity of struc-
tures deep to the skin that can be dam-
aged. Furthermore, the identification of 
nerve or tendon injuries secondary to 
hand lacerations by clinical exam alone 
can be difficult. One study compared 
the success rate of emergency clinicians 
to that of hand surgeons in identifying 
these injuries in patients who subse-
quently underwent surgical exploration 
and repair. Emergency physicians and 
hand surgeons both correctly identified 
only 68.2% of flexor tendon injuries. 
However, the ED providers diagnosed 
fewer extensor tendon injuries than the 
hand surgeons did (ED providers 65.6% 
vs. hand surgeons 75%), with similar 
results for nerve injuries (ED provid-
ers 54.5% vs. hand surgeons 78.8%).27 
The take-home point is that even hand 
surgeons missed a substantial number 
of tendon and nerve injuries caused by 
lacerations. 

For lacerations over or near the thenar 
eminence, emergency clinicians should 
be especially concerned about the 

recurrent motor branch of the median 
nerve. It arises at the proximal base of 
the thenar eminence and runs across 
the eminence toward the first MCP 
joint, innervating the thenar muscles of 
opposition. An unrecognized injury to 
this nerve will result in thenar wasting 
and an inability to oppose the thumb 
— a functional deficit that explains the 
nerve’s nickname: “the million-dollar 
nerve.” 

Prophylactic Antibiotics. There are 
no studies that show a benefit to routine 
antibiotic prophylaxis for hand lacera-
tions.28 Clinicians must make a decision 
based upon mechanism, depth, and 
degree of contamination. 

Pitfall Alert. Deep lacerations to the 
thenar region necessitate careful test-
ing of thumb opposition and specialist 
referral if there is any suspicion of injury 
to the recurrent motor branch of the 
median nerve. 

Foreign Bodies

Missed foreign bodies can lead to 
significant complications29 and are a 
potential source of litigation in emer-
gency medicine.30 It is good practice to 
evaluate all lacerations and penetrating 
wounds to the hands as if they might 
contain an occult foreign body, especially 
when the mechanism of injury (i.e., lac-
eration due to shattered glass) increases 
the likelihood.1 Retained foreign bod-
ies are most commonly of wood, glass, 
metal, or pieces of gravel. Plain X-rays 
are very good at detecting metal, gravel, 
and many types of glass and plastic, but 
they are poor at detecting wood, which 
is better (although not perfectly) visual-
ized by ultrasound.31,32 Clinical signs of 
retained foreign bodies include unusual 
pain with palpation of puncture wounds, 
delayed infections, and persistent pain. 
Foreign bodies that can be visualized are 
generally appropriate to remove in the 
ED. However, cases of deep foreign bod-
ies, especially involving a complex struc-
ture like the hand, are best referred to 
a specialist for further decision-making 
and removal if necessary.1 

Pitfall Alert. Carefully assess all 
wounds for potential foreign bodies. If 
one cannot be visualized directly or by 
radiograph or ultrasound but suspicion 
remains high, further imaging, such as 
computed tomography (CT) or MRI, 
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should be considered, along with refer-
ral to a hand surgeon.

Fractures

General

Approximately 90% of hand frac-
tures can be managed nonoperatively 
with splinting. The challenge for emer-
gency clinicians is to recognize when 
specialty referral is needed.33

Distal phalangeal fractures may 
involve the articular surface, the shaft, 
or the tuft, with the latter being the 
most common and often associated with 
nail bed injuries (see the discussion of 
nail bed injuries later). In general, distal 
phalanx fractures are treated with simple 
protective splinting. With open distal 
tuft fractures, there is no evidence that 
coverage with antibiotics is protective.2

Middle and proximal phalangeal 
fractures are less common. They usually 
are nondisplaced and stable, and if so, 
they can be treated with buddy taping. 
However, angulated and potentially 
unstable midshaft fractures, along with 
spiral fractures or intra-articular frac-
tures, should be splinted and referred 
to hand surgery for possible internal 
fixation.2 

Metacarpal fractures may be of the 
head, neck, shaft, or base. Nearly 90% of 
all metacarpal fractures are of the non-
thumb metacarpals:34 

1. All metacarpal head fractures 
require hand surgeon referral — emer-
gently, if associated with a laceration 
suggesting a fight bite injury.

2. A fractured neck of the fifth meta-
carpal with palmar (volar) angulation is 
known as a boxer’s fracture and is the 
most common metacarpal fracture. (See 
Figure 1.) Some authors recommend 
anatomic reduction if the angulation 
exceeds 40 degrees, but a recent sys-
tematic review published in Orthopedics 
reported good functional results with 
soft splinting and buddy taping33 (little 
to ring finger) alone when angulation 
was less than 70 degrees.35 Patients 
should be checked in the ED for rota-
tional deformity (as described in the 
examination section earlier), and if this 
is present or suspected, consult with 
hand surgery. 

3. Fourth metacarpal (ring finger) 
neck fractures can tolerate up to 30 

degrees of angulation before reduction 
is needed.34

4. Second and third metacarpal neck 
fractures can tolerate 10 to 20 degrees of 
angulation.34 

5. Metacarpal shaft fractures are more 
likely to develop rotational deformi-
ties than metacarpal neck fractures. 
These fractures can be splinted if there 
is no angulation or rotation. An accept-
able degree of angulation for a fourth 
metacarpal shaft fracture is 20 degrees, 
and 30 degrees for a fifth metacarpal 
shaft fracture. If angulation exceeds this, 
internal fixation usually will be needed. 
No angulation is acceptable for second 
and third metacarpal shaft fractures.

6. Metacarpal base fractures are less 
common and fraught with potential 
nerve damage and carpal-metacarpal 
dislocations and are at high risk for 
complications. Involve hand surgery 
early in the evaluation and management 
of these injuries.  

7. Most fractures of the thumb 
metacarpal involve the base and may 
be intra-articular or extra-articular. 
Bennett’s fracture is an intra-articular 
fracture that involves subluxation at 
the carpometacarpal (CMC) joint. 
Rolando’s fracture involves commi-
nution of the metacarpal base. ED 
treatment for either intra-articular or 
extra-articular thumb metacarpal frac-
tures requires a thumb spica splint and 
specialty referral.2

Pitfall Alert. CMC joint dislocations 
may accompany metacarpal fractures 
and can be missed unless the clinician 
carefully assesses for their presence. No 
rotational deformity is acceptable for 
any type of metacarpal fracture.

Dislocations 
Dislocations of the PIP are far more 

common than dislocations of the DIP 
or MCP joints. They usually arise from 
a sudden hyperextension force that 
causes dorsal angulation, disrupting the 
volar plate. Because the radial collat-
eral ligament is weaker than the ulnar 
collateral, it often will be disrupted 
and lead to a dislocation with some 
degree of ulnar deviation.2 Reduction 
is accomplished by performing a digital 
block, then applying traction and slight 
hyperextension, followed by palm-ward 
(volarly directed) pressure against the 

base of the middle phalanx to bring 
it back into position. The inability 
to reduce a dislocation may indicate 
entrapment of an avulsion fragment or 
of the volar plate, and operative reduc-
tion may be needed. Always perform 
a post-reduction X-ray to check for 
alignment and fractures. 

Dislocations associated with fractures 
have significant sequelae.36 After reduc-
tion, check for mobility and strength, 
and splint in about 30 degrees of flexion 
for several weeks. Palmar (volar) dislo-
cations are much less common and may 
be associated with central slip ruptures. 
After reduction of a palmar-angulated 
dislocation, splint the PIP joint in slight 
hyperextension and arrange hand sur-
gery follow-up.

Dislocations of the DIP are less com-
mon than PIP dislocations and usually 
are dorsally angulated. They are reduced 
in a similar fashion. 

MCP joint dislocations are uncom-
mon, usually are dorsally angulated, 
and involve rupture of the volar plate. 
Subluxation (with the articular sur-
faces still in contact) actually is more 
likely to occur than a frank dislocation. 
Reduction is accomplished by flexing 
the wrist and pressing over the dorsal 
proximal phalanx in a distal and palmar 

Figure 1. Boxer's Fracture

Image courtesy of Robert Wicelinski, DO
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(volar) direction. Operative reduction 
may be needed.2

CMC joint dislocations are high-
energy injuries and often are associated 
with fractures. (See Figure 2.) They will 
require orthopedic consultation. 

Pitfall Alert. Always perform a post-
reduction X-ray. Dislocations associ-
ated with fractures have significant 
sequelae.36

Ligamentous Injuries
As mentioned earlier, dislocations of 

PIP, DIP, or MCP joints are associated 
commonly with partial or complete volar 
plate and collateral ligament ruptures. 
Always assess for joint motion and sta-
bility after performing a reduction. The 
most common ligamentous injury of 
the hand not involving a dislocation is a 
rupture of the ulnar collateral ligament 
of the thumb MCP joint. This injury 
is known commonly as gamekeeper’s 
thumb or skier’s thumb, and it is the 
result of hyper-abduction of the affected 
joint. It may be the result of chronic 
overuse or an acute injury, and it may be 
partial or complete. The injury is charac-
terized by pain over the ulnar aspect of 
the MCP joint, accompanied by laxity 
of the joint when abducted. Acute rup-
tures may produce ecchymosis. Testing 
for laxity should be conducted with 
the thumb extended and with the joint 
flexed to 30 degrees. Compare laxity 

to the contralateral thumb. Treatment 
involves a thumb spica splint and referral 
for operative repair.37

Pitfall Alert. Acute complete thumb 
ulnar collateral ligament ruptures should 
be repaired within a week.2

Nail Bed Injuries
Subungual hematomas large enough 

to cause the patient significant discom-
fort should be drained by trephina-
tion.1 The most common trephination 
technique uses a microcautery unit. 
Although subungual hematomas arise 
from nail bed lacerations, most authori-
ties now do not recommend the routine 
removal of intact nails to repair nail bed 
lacerations. This recommendation is 
based on studies that have demonstrated 
no significant difference in outcomes. 
However, if the nail is partially avulsed 
or disrupted, its remaining attachment 
to the nail bed should be carefully dis-
sected away, and the nail bed laceration 
should be repaired meticulously with 
fine, dissolving sutures.38,39 The nail itself 
then can be cleaned, debrided, slipped 
back under the proximal nail fold, and 
sutured in place for one to two weeks to 
prevent synechia from forming under 
the nail fold that may create subsequent 
nail deformity. 

Fifty percent of significant nail bed 
injuries are accompanied by distal pha-
langeal fractures.38 Technically open 
fractures, these injuries have not been 
shown to be associated with osteomy-
elitis, but the risk of tissue infection is 
considered enough to warrant antibiotic 
coverage and close follow-up.

Pitfall Alert. Significant subungual 
hematomas frequently lead to loss of 
the nail followed by regrowth. Patients 
should be alerted to this likelihood. If 
the nail is substantially disrupted, it 
should be removed, and the nail bed lac-
eration should be repaired.

Amputations
Fingertip amputations are very com-

mon injuries. When the amputation 
involves only soft tissue at the tip and 
there is no bony involvement, healing 
by granulation and re-epithelialization 
yields good results. A general rule of 
“thumb” is that if less than 1 cm of tis-
sue is lost, it will heal well by secondary 
intention. If a small portion of the distal 

phalanx is visible, it can be trimmed 
back with a bone rongeur. Apply a 
nonadherent dressing, give tetanus pro-
phylaxis as needed, apply a protective 
splint, and consider antibiotic cover-
age. However, fingertip amputations 
that involve significant soft tissue or 
bone loss have the potential for adverse 
sequelae. They may need grafting and 
should be referred to a hand surgeon for 
management.1  

Regarding traumatic amputations 
of major portions of the digits or of 
the hand itself, the criteria that hand 
surgeons use for decisions about reim-
plantation vary in different nations.40 In 
the United States, reimplantation gen-
erally is not performed for single finger 
amputations proximal to the FDS inser-
tion; in circumstances involving crush-
ing or avulsing injuries; or in which 
there has been an extended period of 
time since the injury.40 Isolated thumb 
amputations remain an indication for 
reimplantation with generally good 
results.41,42 Additionally, all amputations 
in children are considered potential 
cases for reimplantation.41 The hand 
surgeon should be contacted imme-
diately because time is of the essence. 
Contraindications to reimplantation 
include self-inflicted amputations and 
multilevel amputations.

Pitfall Alert. Amputated parts can 
be rinsed gently with saline, wrapped 
in saline-soaked gauze, and placed in a 
plastic bag, which then can be placed in 
cool water. Avoid direct contact with ice.

Miscellaneous

Ring Removal

Regardless of whether the hand 
problem is infectious or traumatic, rings 
must be removed to prevent tissue isch-
emia in the event of worsening edema. 
Gold and silver rings can removed eas-
ily with a ring cutter, but some rings 
are made of hardened metal than can 
be problematic. Two well-described 
techniques that every emergency clini-
cian should be aware of will allow the 
removal of most difficult-to-remove 
rings without the need to cut them off.

One method described by Kates43 
in a population of older adults (whose 
rings had been in place without removal 
for decades) involves circumferentially 

Figure 2. Carpometacarpal 
Dislocation

Image courtesy of Robert Wicelinski, DO
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wrapping an elastic blood-drawing 
tourniquet around the finger from the 
fingertip proximally, then holding the 
tourniquet in place for 10 minutes with 
a hemostat. Then the finger is lubri-
cated, and the ring is removed with 
manual traction.

A second technique, described by 
Kingston et al,44 involves inserting two 
rubber bands on either side of the ring 
and applying a lubricating liquid to 
the finger. The operator then takes one 
rubber band in each hand and rotates 
(oscillates) the ring 180 degrees back 
and forth in one direction and then the 
other while exerting distal traction on 
the rubber bands. Titanium rings can 
be “cracked” using a channel lock. There 
are several videos of this technique on 
YouTube. 

Bandaging

Be aware that two commonly used 
types of dressing materials for finger 
and hand injuries have been associ-
ated with necrosis and digital ampu-
tations.45-48 One is the tubular gauze 
material available from different 
manufacturers. There are two varieties of 
tubular dressing, one made of elasticized 
material, and one that is nonelastic. 
Both are designed to be pushed down 
over the affected digit, then twisted, 
with another layer applied as the mate-
rial is drawn back toward the tip, and so 
forth, up and down, providing a dressing 
of multiple layers. However, sufficient 
constriction to cause vascular compro-
mise can arise when too many layers of 
either are applied or when the twist at 
the base of the finger is overly aggres-
sive. Problems can be avoided by never 
using more than two layers, by minimiz-
ing the twist at the base, and by giving 
the patient close follow-up instructions 
and a warning to return immediately if 
pain worsens. Be especially careful with 
children too young to accurately com-
municate the source of a discomfort. 

The second type of dressing is a self-
adhering elastic wrap (brand names 
Coban, CoFlex, and others) that is 
highly convenient for securing dress-
ings to fingers and hands, but that has 
been associated with well-documented 
cases of digital necrosis leading to 
amputation, especially in children.47 
One potential mechanism that allows 

these dressings to cause constriction and 
ischemia may be the accidental rolling 
of the dressing’s proximal edge. Proper 
dressing technique is to avoid applying 
the dressing material as the roll is being 
unrolled, which can allow too much 
elastic pressure to be exerted. Unroll 
the amount of dressing needed, cut it to 
length, and allow it to relax before the 
wrapping begins. Overlap the wrap-
ping gently, minimizing pressure, and 
use the fewest layers possible. Avoid 
the possibility of a rolled up proximal 
edge occurring at the base of a finger by 
extending the dressing down onto the 
hand.  

Pitfall Alert. Avoid causing digital 
necrosis disasters when using tubular 
gauze dressings or self-adhering elastic 
wraps through careful application and 
conscientious plans for follow-up and 
monitoring. 

Summary
The hand is a very complex structure 

with a high potential for adverse out-
comes. A careful history and physical 
examination along with consultation 
with a specialist and good follow-up are 
essential to a positive outcome.
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CME/CE Questions
1. Injury to the median nerve may 

result in which deficit?
a. Inability to abduct the ring  

finger
b. Loss of sensation in the  

anatomic snuff box 
c. Diminished ability to oppose the 

thumb and little finger
d. Weakness of wrist extension 

2. Which of the following is not one of 
Kanavel’s cardinal signs?
a. Pain with passive finger  

extension
b. Ecchymosis at the FDP insertion 

site
c. Fusiform digital swelling 
d. Tenderness over the flexor sheath

3. What is the most appropriate course 
of action for a patient with a high 
pressure hydraulic fluid injury to the 
hand?
a. Analgesia, soft splinting in the 

position of function, antibiotics, 
and follow-up with hand surgeon 
tomorrow 

b. The same as answer a, but pro-
vide digital block anesthesia and 
return precautions if swelling 
worsens 

c. Same as answer a, but antibiotics 
are not needed

d. Analgesia and refer to hand sur-
geon for open debridement as 
soon as possible 

4. Improperly applied tube gauze or 
self-adhering wrap dressings have 
been associated with:
a. finger necrosis and need for 

amputation. 
b. wound dehiscence.
c. necrotizing fasciitis. 
d. enhanced healing of open 

wounds.
5. Which of the following statements 

is true regarding hand compartment 
syndromes?
a. The earliest clue is the presence 

of paresthesias. 
b. Hand compartment pressures 

can be measured easily. 
c. There may be dorsal as well as 

palmar edema accompanied by 
severe pain. 

d. Compartment syndromes do not 
arise in the hand because of the 
small size and low number of 
compartments.

6. A 2-year-old child is brought to the 
ED by his parents after suffering a 
laceration to his left palm after fall-
ing on glass at a playground. He has 
a 3 cm laceration over the thenar 
eminence that appears clear but is 
obviously deep. He appears to move 
the fingers and thumb well, but he is 
difficult to evaluate secondary to his 
age. He is at risk for injury to what 
structure?
a. Flexor pollicis brevis
b. Recurrent motor branch of the 

median nerve
c. Anterior interosseous branch of 

the median nerve 
d. Adductor pollicis 
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Pitfalls in Treating Hand Emergencies

Nerve Examination of the Hand

Radial Median Ulnar
Sensation Test sensation at the 

dorsal base of the thumb 
or the dorsal � rst web 
space

Test sensation at the tip of the index 
� nger

Test sensation at the tip of the little 
� nger

Motor function Test patient’s ability to 
extend the wrist or to 
extend the thumb

• Test patient’s ability to make the 
“OK” sign (assesses the anterior 
interosseous branch)

• Test patient’s ability to oppose 
the tip of the thumb against the 
tip of the little � nger (assesses 
the recurrent motor branch)

• Test patient’s ability to spread the 
� ngers against resistance

• Test ability to grip paper between 
the thumb and index � nger without 
� exing the thumb interphalangeal 
joint (Froment’s sign; assesses 
function of adductor pollicis)

Common Tendon Injuries of the Hand

Mallet Finger
“Baseball Finger”

Boutonnière Deformity
“Buttonhole Deformity”

Jersey Finger
“Football Finger”

Mechanism Sudden forced � exion of the 
DIP joint

Sudden forced � exion of the PIP joint Sudden forced extension 
of a � exed DIP joint

Injured 
Tendon

Rupture of the extensor 
tendon at or near its insertion 
on the dorsal base of the distal 
phalanx, with or without an 
avulsion fracture

Rupture of the central slip of the extensor 
mechanism at or near its insertion on the 
dorsal base of the middle phalanx

Rupture of the � exor 
tendon at or near its 
insertion on the palmar 
(volar) base of the distal 
phalanx

Exam 
Findings

• Inability to extend the DIP 
joint 

• Tenderness over the dorsal 
base of the distal phalanx

• Eventual contraction of the 
DIP joint into a permanently 
� exed position

• Inability to extend the PIP joint, 
accompanied by pain

• Tenderness over the dorsal PIP joint region
• PIP joint may be in position of � exion as it 

slips up between the lateral bands (like a 
button through a buttonhole); eventually 
this will contract into a permanent 
deformity with PIP joint � exed and DIP joint 
extended

• Painful inability to � ex 
the DIP joint

• Tenderness over the 
palmar (volar) aspect of 
the DIP region

Treatment • Splint DIP in full extension 
or slightly extended for 
several weeks

• Specialist follow-up needed 
sooner if there is an avulsion 
fracture, for which operative 
repair likely is needed

• Splint � nger with PIP straight or in slight 
extension and DIP in slight � exion

• Refer for specialist follow-up

• Splint � nger in mild 
� exion and refer to 
hand surgery for 
operative repair

DIP = distal interphalangeal; PIP = proximal interphalangeal

Need for Referral to a Hand Surgeon

Timeliness Condition

Consultation needed 
emergently

• High pressure injection injury
• Deep space infections
• Markedly contaminated wounds
• Open fractures (except distal tuft)
• Flexor tenosynovitis
• Crush injury 
• Compartment syndrome
• Reimplantation candidates, post-amputation
• Clenched-� st human bite injuries
• Digital necrosis 
• Unreducible dislocations
• Unstable fractures

Appropriate for delayed 
follow-up

• Retained foreign bodies
• Tendon injuries
• Ligament injuries
• Stable fractures splinted in the ED
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Boxer's Fracture

Image courtesy of Robert Wicelinski, DO

Carpometacarpal 
Dislocation

Image courtesy of Robert Wicelinski, DO
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