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Questions and Answers

1.What is the initial management in
the ED?
The ABCDE’s govern the initial approach to
emergency care of any trauma case. Any less
apparent, but more serious, life-compromising
injuries require initial management before switch-
ing focus to the wound. An assessment of ability
to maintain ventilation should be made, and sys-
temic hemodynamics should be monitored with
any signs of distress taking priority in manage-
ment. Any level of disability (GCS) should be

noted, and the patient
should be examined
for other sources of
injury. The circum-
stances surrounding
the in-jury and past
medical history should
be elicited as soon as
possible. 

A directed histo-

ry and physical

exam are essential in guiding further manage-

ment. In more subtle injuries, the mechanism may

be helpful in determining a diagnosis, while more

serious injuries, such as this, may have implica-

tions for further work-up, complications and long-

term recovery, and outcome. Patient symptoms,

the type of force that causes the fracture, elements

of contamination (including time of occurrence),

effect on function, allergies, medications, and

chronic medical conditions are all relevant com-

ponents of this focused history.  

The components of the physical exam in ortho-

pedic trauma include inspection for swelling, dis-

colouration, or deformity; evaluation of the active

and passive range of motion of the joints proximal

and distal to the injury site; palpation for tender-

ness and bony deformities; and rapid assessment

of neurovascular status.

2.How should this injury be
assessed clinically?
A more focused application of the “B” and “C” of
the ABCDE’s can be applied locally to the wound
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Figure 1: ED presentation of 
compound left tibiotalar dislocation

Mrs. D’s Case
Mrs. D, a 68-year-old female, presents to the ED with an
acute left ankle injury after falling down eight stairs in her
home. She is delivered to the ED by EHS in stable 
condition, but she has a gross compound dislocation of
the tibiotalar joint in her left ankle. No other injuries are
identified, and Mrs. D expresses no secondary complaints.
She states that she did not impact her head in the fall.
There is no amnesia, nausea, or vomiting, and she is 
oriented to person, place, and time with a Glasgow Coma
Scale (GCS) score of 15. She is hemodynamically stable. 

Past medical history is significant for ischemic heart 
disease, hypertension, type 2 diabetes, and sleep apnea.
Current medications included pantoprazole, atorvastatin,
and hydrochlorothiazide/losartan.

On examination there is a large open ankle wound, curving
from the medial aspect of her left foot in a posterior and
superior direction to the mid-calf region (see Figure 1). A
tibiotalar dislocation is clearly present, and, upon further
inspection of the wound, a distal transverse fibular fracture
is also identified. 

Read on for more on Mrs. D.



site and is in keeping with a complete neurovas-
cular assessment. With the patient in a supine
position on the stretcher the vascular structures in
the wound region can be examined for active
blood loss. Elevation and direct pressure over an
actively bleeding site is often sufficient for con-
trol, and skin flaps should be repositioned into
their original positions before external pressure is
applied to prevent exacerbating vascular compro-
mise. Tourniquet application proximal to the
wound is rarely necessary. Palpation of the pedal
pulses at the dorsalis pedis and posterior tibial
arteries should be performed in assessing distal
circulation. Assessing capillary refill, skin colour,
and temperature is also informative in assessing
circulation. It is imperative that assessment hap-
pens early so that, if compromise is identified,
ischemia and necrosis can be avoided.

A focused neurologic exam must be performed

to complete the neurovascular assessment. When

an extremity is the site of injury, neurologic testing

should be based on peripheral nerve distribution

and not dermatomal root distributions. The saphe-

nous, peroneal, and tibial nerves should be exam-

ined in the lower extremity. Loss of dorsiflexion of

the toes suggests tibial nerve damage, while

inability to plantarflex the great toe suggests per-

oneal nerve injury. Findings of sensory loss,

numbness, or weakness suggest impaired neuro-

logic status and, like compromised vascular sup-

ply, they require emergency reduction in the ED. 

3.How should we manage the
patient’s pain?
Effective analgesia is important to achieve, and it
not only increases patient comfort, but also facili-
tates further examination and management.
Patients may be in great distress depending on the
mechanism of injury and individual pain toler-
ance. Analgesics should be administered as neces-
sary, and there is no absolute rule governing their
usage. Intravenous opiates are commonly used, as
they provide fast and effective analgesia. 

Peripheral nerve blocks used alone, or as an

adjunct to IV analgesia, can also be used for pain

control. The femoral nerve block is the most com-

monly used block in the lower extremity.1

Neurovascular status must be assessed before this

procedure due to the sensory deficits produced

along the femoral nerve dermatome. Even the

most powerful narcotics have little effect on pain

control when moving or manipulating the affected

bone. They must be combined with another cen-

tral nervous system acting agent.

Procedural sedation (e.g., with IV propofol, by

people trained in the use of this drug) is used in the

ED as a first line treatment to achieve anesthesia

for reduction or manipulation. If reduction can not

be achieved in a timely manner in the ED, then

general anesthesia may be required. 

4.How should we manage the risk
of infection?
Open fractures carry a high-risk of infection and
require prompt and thorough attention. Tetanus
toxoid (0.5 mL i.m.) and IV antibiotics should be
administered as soon as possible in the ED.
Prophylaxis should cover gram positive and gram
negative spectrum bacteria and usually consists of
a first generation cephalosporin with the addition
of an aminoglycoside for a contaminated wound
or a grade III open fracture (e.g., high energy,
extensive soft-tissue injury, barnyard). 

A 2009 Cochrane review of eight randomized

or quasi-randomized controlled trials (n = 1,106)

confirmed that antibiotics, compared with no

antibiotics or placebo, reduce the incidence of

early infections in open fractures.2

IV antibiotic therapy is essential for infection

control, but it can not be trusted to prevent infec-

tion on its own. Early irrigation and debridement

of gross contamination should be performed using

sterile saline-immersed gauze, and the wound cov-

ered with sterile gauze. Early irrigation of the
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wound site is an essential part of the acute man-

agement of open fractures. Saline washes should

be performed vigorously to reduce the likelihood

of osteomylitis, and reliance should not be

placed solely on intraoperative irrigation. 

5.What diagnostic imaging should
be ordered?
When significant trauma has occurred, as with a
compound fracture dislocation, plain radi-
ographs should be obtained prereduction, if pos-
sible. Dislocations and fracture-dislocations may
have similar clinical presentations, but their
respective treatments may differ considerably,
and, thus, prereduction films are recommended
if possible. If neurovascular status is compro-
mised, or if time is restricted, treatment should be
initiated without delay. Postreduction radi-
ographs should be attained to ensure a successful
reduction has been achieved. 

A minimum of two views, most commonly

anteroposterior and lateral, are obtained for any

fracture or dislocation. Radiographs for ankle

trauma usually consist of three views: anteropos-

terior, lateral, and internal oblique. 

6.What is the immediate 
disposition in the ED?
A dislocation occurs when bone surfaces that
normally articulate in a joint are no longer in
contact. Their urgency for reduction is based
upon both neurovascular status and the amount
of time the joint has been dislocated. The joint
becomes more difficult to reduce the longer it
remains dislocated, and, the more time goes by,
the less stable it will remain postreduction. In a
situation where a fracture or dislocation estab-
lishes communication between the fracture site
and skin, it is termed an open or compound frac-
ture. These are considered an orthopedic emer-
gency and require reduction as soon as possible
to reduce the risk of osteomylitis. 

Open fractures warrant early orthopaedic

consultation, as operative intervention should be

performed as early as possible, and intervention

less than eight hours after injury has shown

lower rates of infection. Reduction can be per-

formed by the emergency physician in the ED

and should not be delayed for orthopaedic con-

sultation. Reduction can be achieved by applying

gentle traction to the foot with one hand and

holding the heel and the dorsal surface of the

foot, while a second person applies countertrac-

tion from above the dislocation. 
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Dx

Back to Mrs. D
Mrs. D remains hemodynamically stable with no signs of
respiratory distress. No neurological deficits are noted.
Neurovascular status in her lower left extremity remains
intact. Mrs. D’s history of type 2 diabetes and her age
increase her risk of infection, and IV ceftriaxone is 
administered along with an i.m. tetanus toxoid injection.  

Under procedural sedation the wound is irrigated 
thoroughly with saline and successfully reduced and
splinted. Orthopaedics is consulted for definitive 
surgical management, and Mrs. D is admitted and 
treated surgically with open reduction and internal 
fixation. 

Four months after Mrs. D sustained her left ankle injury,
she is doing extremely well. 
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