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Radiography of the
Ankle and Foot (Ottawa Ankle Rules)

Thisguideline has been adapted by an Alberta Clinical Practice RECOMMENDATIONS

Guidelines Program working group from the Ottawa Ankle Rules
developed by Dr. lan Stiell et al. Stiell received financial support

fromthe Institue of Clinical and evaluative Sudiesin Ontario. AnAnkle X-ray Seriesisrequired only if thereis
paininthemalleolar zoneand any oneof the
following;

EXCLUSIONS

. Bonetendernessalong thedistal 6 cm of the

posterior edge of thefibulaor tip of thelatera
. Lessthan 18 years malleolus.

¢ Intoxication ¢  Bonetendernessalongthedistal 6 cmof the

. e posterior edge of thetibiaor tip of themedia
. Multiplepainful injuries malleolus

¢ Pregnant . Inability to bear weight for 4 stepsboth
. Headinjury immediately and in the emergency department.
A Foot X-ray Seriesisrequired only if thereispain

¢ Diminished sensation duetoneurologica inthemidfoot zone and any oneof thefollowing:

deficit
'3 Bonetenderness at the base of the 5th

metatarsal.
¢ Bonetendernessat the navicular bone.

. Inability to bear weight for 4 stepsboth
immedaitely and in the emergency department.

The above recommedations are systematically developed statements to assist practitioner and patient
decisions about appropriate health care for specific clinical circumstances.
They should be used as an adjunct to sound clinical judgement.




BACKGROUND

Blunt ankletraumaisacommon presenting complaint
by patients at health care facilities. Physicians have
traditionally relied on the use of radiography to
excludefractures. It is estimated of the six million
ankle X-raysdone annually in North America, only 15
per cent are positive for significant fractures. Ankle
radiographs aretypically the second most commonly
performed muscul oskel etal examination inthe
emergency department, after the cervical spine
series. This conservative approach leads to many
unnecessary radiographic studies. With a modest
reduction in radiographic procedures asignificant cost
savings may be had.

RESEARCH FINDINGS

Dr. Sti€ell’s Research

Dr. lan Stiell developed a series of studiesto look at
therole of radiographic imaging of the ankle and
midfoot, and produced five papersreporting the
results of his studies. Dr. Stiell’sresearch led to a
final set of decision rulesfor the use of radiography in
ankle injury. These rules, found on the front page of
this document, have been named the “Ottawa Ankle
Rules.” Dr. Stiell’s papers are summarized bel ow.

Agreement in the Examination of Acute Ankle
Injury Patients

In hisfirst paper, Dr. Stiell described a method for
measuring interobserver agreement and determined
thereliability of physical findings used by emergency
physiciansin ng ankleinjury patients.

The study was performed in the two adult emergency
departmentsin Ottawa. Patients were eligibleif they
had suffered acute blunt traumato the ankle,
regardless the cause of injury. Patients were excluded
if they were under 18 years of age, pregnant, had
isolated superficial skininjury, had beeninjured more
than ten days previously or had returned for
reassessment of the same injury.

The research team looked at 10 areas of point
tenderness and four areas of soft tissue tenderness.
Aswell they noted ecchymaosis, range of motion,
degree of swelling in four locations, anterior drawer
sign and ability to bear weight for at |east four steps
in the emergency department.

The team found that the best agreement in judging
ability to bear weight, and good agreement in judging
bone tenderness. Findings related to ecchymosis, range
of motion, soft tissue tenderness and anterior drawer
signwereunreliable.

The interobserver agreement was most reliable for the
ability to bear weight for four stepsin the emergency
department, swelling of thelateral malleolus, and
localized bone tenderness of the base of the fifth
metatarsal, the anterior and posterior edges of the
lateral malleolusand theinferior tip of the medial
malleolus.

A study to Develop Clinical Decision Rules for the
Use of Radiography in Acute Ankle Injuries

A second study was undertaken to develop decisions
rulesthat would predict fracturesin patients with ankle
and midfoot injuries.

Conducted as a prospective study in the two adult
emergency departmentsin Ottawa, aninitial pilot study
looked at 155 patients, followed by the main study of
750 patients. They assessed 32 standardized clinical
variables which were assessed for reliability by the
kappa coefficient, for the association with significant
fracture of the ankle or midfoot. They wanted the
decision rules to 100% sensitive for detecting fractures
of the ankle and midfoot. Applying therulesto the
group of 750 patients, they found 70 (9.3%) significant
malleolar fractures and 32 (4.3%) significant midfoot)

The research team concludes that an ankle X-ray was
necessary only if the patient had pain near the malleoli
and one or more of the following: over age 55, unable to
bear weight for four stepsin the emergency department,
bone tenderness at the posterior edge or tip of the
malleolus.

A foot X-ray was necessary if the patient had painin
the midfoot and the bone tenderness at the navicular,
cuboid, or base of the fifth metatarsal.

Cliniciansfound the rulesto be practical and maintained
100% sensitivity. Unfortunately, 77% of their X-rays
were still negative. When they excluded bone
tenderness of theinferior tip of the lateral malleolus as
part of the examination, the research team found they
could raise the specificity to 55.7 % from 40 %, and
pontential cost savingsto 49.8%.



However, thiswould drop the sensitivity to 95.7%,
which they though would be unacceptabl e to physicians
in North America.

Decision Rules for the Use of Radiography in
Acute Ankle Injuries

Thethird paper reported on Dr. Stiell’s study to
validate and refine the clinical decision rulesfor acute
ankle injuries. The study was set up as a convenience
survey and was prospectively administered in two
stages: validation and refinement of the original rules,
followed by validation of therefined rules.

The research team concluded that an ankle X-ray was
necessary only if the patient had pain near the malleoli
and one of: inability to bear weight for four stepsin the
emergency department or bone tenderness at the
posterior edge or tip of either malleolus.

They determined that foot X-ray was necessary only
if the patient had painin the midfoot and on of: inability
to bear weight for four steps or bone tenderness at the
navicular or base of the fifth metatarsal.

I mplementation of the Ottawa Ankle Rules

The fourth paper addressed the implementation of
the Ottawa Ankle Rules and the impact of their
implementation on clinical practice.

Applying therulesresultedin arelativereductionin
ankle radiographs of 28% and in foot radiographs of
14%. The rules were found to be 100% sensitive.
Patients waited less, were not dissatisfied with

their treatment, and significant fractures did not go
undetected.

The above research led to afinal set of decision rules,
named the “ Ottawa Ankle Rules,” for the use of
radiography in ankle injury. The rules appear on the
front page of this document.

Multi Trial to Introduce the Ottawa Ankle rule for
the Use of Radiography in Acute Ankle Injuries

The fifth study assessed the feasibility and impact of
introducing the Ottawa Ankle Rulesin awide variety
of teaching and community hospital settings.

The research team concluded that applying the Ottawa
Ankle Ruleswas feasiblein awide variety of hospital
and community settings. When avariety of physicians
applied therules, ankle radiography, waiting timesand
costs decreased, but the rate of undetected fractures
did not increase.

Validation Sudies

In addition to Stiell’swork, subsequent validation studies
were reviewed. One was found to be methodologically
flawed. One replicated the 100% sensitivity of Stiell’s
work, and another concluded that the rules were more
sensitive than clinical suspicion alone but could not
replicate the 100% sensitivity. The few undetected
fracturesin the latter study resulted mainly from
diagnosis by physicians' assistants or emergency
medicineresidents.

SUMMARY

Physiciansclearly havetheclinical ability to identify
patients at low risk of fracture. However, they are
fearful of the medicolegal consequences of not
detecting afracture. Thisguideline helps physicians
with thisdetermination. Applying therulesoffers
several benefits: avoidance of unnecessary radiation
exposure to patients, an overall reduction in treatment
time, and areduction in health care costs. However, the
rules are not meant to beinflexible or dogmatic: they do
not replace a physician’s judgement and common sense.

ADVICE TO PATIENTS

Anintegral part of managing patients without
radiographsiscommunication. It isimportant to explain
the nature of a sprained ankle, why radiographs may be
unnecessary, and what the patient should expect in the
week following the examination. Givewritten
instructions regarding recommended treatment and
encourage follow-up in five to seven daysif pain and
ability towalk does not improve.



NOTE ON THE APPLICABILITY OF THIS
GUIDELINE

The Ottawa Ankle Rules approach 100 per cent
sensitivity in emergency departmentswith trained
physicians. To date, no implementation research has
been conducted outside emergency departments.
Validation studies continue and may affect the
recommendationsin the future.
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