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Playing by the Rules

Using Decision Rules Wisely

Part 1, Trauma

Biren A. Bhatt, MD; Emmagene Worley, MD

In part 1 of this 2-part review, the authors discuss validated
trauma-related clinical decision rules most commonly used
in the ED, and provide useful pearls and pitfalls pertaining

to their use.

mergency physicians (EPs) rely on

rapid diagnostic testing to help screen

patients for illnesses. While the deci-

sion to order a test for a patient should
be driven by an objective assessment of pre-
test probability, other factors such as fear of
litigation, clinical inexperience, or desire for
increased patient satisfaction can prompt
testing even when the likelihood of disease is
low. This in turn leads to practice variability,
increased cost, and decreased ED throughput,
as well as other risks attendant to overtesting
and overtreatment. Conversely, practitioners
may fail to order necessary tests despite the
presence of high-risk clinical features, which
in turn may lead to misdiagnoses and delay
in initiating life-saving treatments.

Development of Decision Rules
Clinical decision rules seek to decrease re-
source utilization in instances of low prob-

ability of disease and to identify high-risk

features that should prompt further inves-

tigation. The formation of clinical decision
rules entails at least three steps, which Ian

Stiell, MD, emergency medicine’s (EM’s)

most prolific author of these instruments,

describes as follows:

B Creation of the rule or derivation;

B Prospective assessment of the reliabil-
ity, accuracy, and impact of the rule in a
validation study; and

B Gauging the effect of the rule on patient
care through an implementation study.’
In addition to these three steps, many

clinicians argue that there should also be
an important fourth step included in this
process: the external validation or assess-
ment of the rule outside of the original
study site(s), to assure reliability of the rule
across a variety of populations for which
its use was intended.?
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Critiques and Caveats

A common critique of clinical decision
rules is that they may not necessarily out-
perform subjective physician judgment,
and that those who create these rules of-
ten do not explicitly compare their instru-
ments against independent unassisted
decision-making by clinicians.*?

Another drawback is that the misappli-
cation of these rules can lead to increased
testing, something particularly problematic
for one-way rules, which only guide the
provider in a single clinical direction. An
example of a one-way rule is the Pulmo-
nary Embolism Rule-Out Criteria (PERC),
which advises that a low-risk patient who
does not have any of the PERC factors will
not require any further testing. This, how-
ever, does not necessarily mean that further
testing is indicated in patients who have
one of the PERC factors present.? Thus, ap-
plying PERC and other one-way decision-
making rules in a two-way fashion can
prompt testing that would not be ordered
based on clinician gestalt. Rules that are
designed to help determine when testing is
necessary and when it is unnecessary are
referred to as two-way rules, an example of
which is the Ottawa Ankle Rule.

Controversies aside, the incorporation
of clinical decision rules in the electronic
medical record of many institutions and
the proliferation of smartphone applica-
tions utilizing these instruments have
further cemented their place in EM. This
article describes the more commonly used
ED clinical decision rules, as well as pearls
and pitfalls pertaining to their use. Part 1
that follows covers important validated
rules related to trauma patients in the ED.
Part 2, which will appear in an upcoming
2018 issue, will cover nontrauma medical-
diagnosis decision rules, including pulmo-
nary embolism, and pneumonia.

Head Trauma

The increased utilization of computed to-
mography (CT) studies to assess for minor
blunt head trauma spurred the develop-
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ment of clinical decision rules. In adult
patients, the most popular and well-stud-
ied instruments are the New Orleans Cri-
teria (NOC), the Canadian CT Head Rule
(CCHR), and the National Emergency X-
Radiography Utilization Study (NEXUS)
CT Head Rule.

New Orleans Criteria

The NOC validation cohort examined over
900 cases at a single trauma center, enroll-
ing all patients 3 years of age and older who
had suffered minor head trauma (defined
as loss of consciousness (LOC) in a patient
with grossly normal neurological examina-
tion and a Glasgow Coma Scale [GCS] score
of 15), in the preceding 24 hours.* Patients
who experienced no LOC, had focal neu-
rological deficit (except isolated short-term
memory deficits), or who did not have any
CT study performed, were excluded.

The NOC describes seven factors for

consideration:

B Short-term memory deficits;

B Intoxication with drugs or alcohol;

B Physical evidence of trauma above the
clavicles;

B Patients older than age 60 years;

B Seizure;

B Headache; and

B Vomiting.

The presence of at least one of these
factors was found to be 100% sensitive
and 25% specific for the presence of any
traumatic intracranial abnormality on CT,
though only 6.5% of patients in the deri-
vation and validation cohorts had positive
CT scans, and ultimately less than 1% had
lesions that required surgery.*

Canadian CT Head Rule

The CCHR validation study assessed over
2,700 patients at nine Canadian EDs, enroll-
ing all patients aged 16 years and older who
sustained a blunt head trauma less than 24
hours prior to presentation and who had a
GCS score of 13 or higher. The investigators
of the CCHR study specified that included
patients should have suffered a witnessed
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LOC, definite amnesia, or a witnessed dis-
orientation.® Patients who did not have any
of these factors were deemed to have mini-
mal head trauma and were excluded from
the study. Also excluded from this study
were patients who had seizure prior to ED
arrival, had a coagulopathy or used oral an-
ticoagulants, had acute focal neurological
deficit or obvious depressed skull fracture,
had unstable vitals associated with a major
trauma, or were pregnant.® The CCHR was
not designed to be applied to these exclud-
ed populations. Of note, patients with drug
and alcohol intoxication were included in
their validation.®

The CCHR describes five high-risk fac-
tors that increase the likelihood of requir-
ing acute neurosurgical intervention:

B A GCS score of less than 15 at 2 hours
after injury;

B Suspected open or depressed skull frac-
ture;

B Any sign of basal skull fracture (eg, hemo-
tympanum, raccoon eyes, cerebrospinal
fluid otorrhea/rhinorrhea, Battle’s sign;

B Two or more episodes of vomiting; or

B Patients aged 65 years or older.

In addition to these five high-risk factors,
the CCHR also describes two medium risk
criteria for finding any traumatic lesion on
CT that would not necessitate acute neu-
rosurgical intervention: amnesia of greater
than 30 minutes before impact; and injury
resulting from a dangerous mechanism
such as a pedestrian struck by motor vehi-
cle, occupant ejected from a motor vehicle,
or a fall from a height greater than 3 feet or
from over 5 stair-steps.

The presence of any one or more of the
five high-risk factors was 100% sensitive
for predicting the need for neurosurgical
intervention, and taken together, having
one or more of the seven factors was 100%
sensitive for predicting clinically impor-
tant brain injury.®

NEXUS CT Head Rule

The NEXUS CT Head Rule validation co-
hort included over 11,000 pediatric and
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adult blunt head trauma patients undergo-
ing CT imaging at four hospital EDs, and
excluded patients with penetrating inju-
ries or presentation greater than 24 hours
after injury.” Patients were considered to
be low risk if none of the following criteria
were present:

B Age 65 years or older;

B Evidence of significant skull fracture;

B Scalp hematoma;

B Neurological deficit;

B Altered level of alertness;

B Abnormal behavior;

B Coagulopathy; and

B Recurrent vomiting.

Patients who have one or more of these
factors were considered as high risk. The
presence of one of these factors was 100%
sensitive for detecting patients with le-
sions requiring neurosurgery and 99%
sensitive for detecting any significant in-
tracranial injury, with specificity for either
condition at 25%.”

Decision-Rule Sensitivity Comparison
Though the CCHR, NOC, and NEXUS rules
differ in their inclusion/exclusion criteria,
they have been compared to each other in
different populations in the medical lit-
erature. A subgroup of the CCHR valida-
tion cohort and an accompanying external
validation study of over 3,000 patients both
found that the CCHR and the NOC were at
least as sensitive (100%) in detecting le-
sions requiring neurosurgical intervention,
but the CCHR was more specific and had
greater potential to reduce imaging rates.>*
Another study examined the performance
of NEXUS, CCHR, NOG, and other decision
instruments in a database of nearly 8,000
adolescent and adult head trauma patients.
The authors of this study found the three
rules to have similarly high sensitivities
(97% to 99%) for detecting clinically im-
portant findings, but felt NEXUS to have
the best combination of sensitivity and
specificity compared to CCHR and NOC.*
Comment: A decision rule to decrease
CT utilization in intoxicated head trauma
Continued on page 544
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Continued from page 541

patients is particularly useful, but only the
CCHR can help potentially avoid imaging
a drug or alcohol-intoxicated patient with
abnormal behavior or altered level of alert-
ness. Similarly, distinguishing superficial
scalp trauma from more worrisome signs
of intracranial injury is important, but the
NOC and NEXUS rules recommend imag-
ing for any trauma above the clavicles and
for scalp hematomas.

Though the rules have similar sensitivi-
ties, the CCHR appears to have the greatest
potential for aiding clinical decision-mak-
ing. Of note, all of the adult decision rules
consider patients older than age 60 or 65
years to be a high-risk feature. An instru-
ment with better specificity for geriatric pa-
tients would be immensely helpful as our
population continues to age.

The Pediatric Population: The PECARN Rule
The CCHR, NEXUS, and NOC have been
variously applied to pediatric populations,
and the NEXUS and NOC included chil-
dren (patients aged 3 years and older in the
NOC) in their validation cohorts. Perhaps
the most widely utilized validated rule for
pediatric head trauma in the United States
is the Pediatric Emergency Care Applied
Research Network (PECARN) rule.

The PECARN rule is an age-specific in-
strument for assessing pediatric blunt head
trauma patients for clinically important
traumatic brain injury (TBI)—ie, brain in-
juries resulting in death, neurosurgery, in-
tubation longer than 24 hours, or hospital
admission length of more than two nights.*
The PECARN algorithm as described in its
validation study is reproduced in Figure 1.

Patients with trivial injury mechanisms
such as ground level falls or running into
stationary objects and no signs or symp-
toms of head trauma other than scalp abra-
sions or lacerations were excluded from
the PECARN analysis, as were patients
with pre-existing neurological disorders,
including ventricular shunts and brain
tumors, patients with penetrating trauma,
and those with bleeding disorders. The
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validation study of over 8,000 children
found the presence of any of the criteria to
be 100% and 96.8% sensitive in detecting
clinically important TBI in children aged
less than 2 years and children aged 2 years
or older, respectively.

The PECARN rule was recently assessed
in a large prospective cohort against two
less extensively studied clinical decision
rules: the Children’s Head Injury Algo-
rithm for the Prediction of Important Clini-
cal Events (CHALICE) and the Canadian
Assessment of Tomography for Childhood
Head Injury (CATCH). Though the sample
size was over 20,000 patients, only less
than 1% required neurosurgery or died.
The PECARN rule was determined to have
the highest validation sensitivities (100%
for <2 years, 99% for >2 years) of all of the
rules; however, it has been noted by some
clinicians that the strict application of
the PECARN rule to the study population
would have increased the rate of CT scan-
ning 5-fold without providing any clear
benefit over clinical judgment in detecting
injury.***2

Comment: The PECARN tool is by far the
most robust instrument for pediatric head
trauma, but striking a balance between
finding otherwise clinically occult injury
and reducing unnecessary testing/irradia-
tion remains difficult in this vulnerable
population.

Cervical Spine Trauma

Though the incidence of serious cervical
spine injury in blunt trauma is low, the
potentially devastating consequences of a
missed lesion is a potent driver of radio-
graphic testing.”® The Nexus Criteria and
Canadian C-Spine Rule were developed to
assist the clinician in determining when
radiographic imaging is indicated in pa-
tients presenting with a blunt-trauma-
related injury. The NEXUS criteria were
developed to decrease cervical spine X-ray
use based on five low-risk factors:

B No posterior midline tenderness;

B No focal neurological deficit;
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Patients Aged <2 Years

GCS = 14 or other signs of altered mental status,
or palpable skull fracture.

Yes

No

Occipital or parietal or temporal scalp hematoma,
or history of LOC >5 seconds, or severe mechanism
of injury, or not acting normally per parent

13.9% of population
4.4% risk of ciTBI

Yes

Y

53.5% of population
<0.02% risk of ciTBI

CT not recommended

Patients Aged >2 Years

GCS = 14 or other signs of altered mental status,
or signs of basilar skull fracture

32.6% of population
0.9% risk of ciTBI

Yes

No

History of LOGC, or history of vomiting,
or severe mechanism of injury, or severe headache

14.0% of population
4.3% risk of ciTBI

Yes

Y

58.3% of population
<0.05% risk of ciTBI

CT not recommended

27.7% of population
0.9% risk of ciTBI

Y

CT recommended

Observation vs CT on the basis

of other clinical factors including:

® Physician experience
eMultiple vs isolated findings

* Worsening symptoms or signs
after ED observation

* Age <8 mo
e Parental preference

CT recommended

Observation vs CT on the basis

of other clinical factors including:

e Physician experience
* Multiple vs isolated findings

¢ Worsening symptoms or signs
after ED observation

e Parental preference

Figure 1. Algorithm illustrating application of the Pediatric Emergency Care Applied Research Network Rule.
Abbreviations: ciTBI, clinically important traumatic brain injury; CT, computed tomography; GCS, Glasgow Coma Scale; LOC, loss of consciousness.

B Normal level of alertness;
B No evidence of intoxication; and
B No clinically apparent pain that could

distract the patient from the pain of a

cervical spine injury.”

Patients meeting these low-risk criteria
were considered to not have a clinically
significant cervical spine injury. Of note,
the NEXUS investigators deemed several
isolated radiographic lesions to be clinical-
ly insignificant in their analysis, including
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spinous process fractures, simple wedge-
compression fractures without loss of 25%
or more of vertebral body height, isolated
avulsion fractures without ligamentous in-
jury, type 1 odontoid fractures, transverse
process fractures, end-plate fractures, tra-
becular bony injuries, and osteophyte frac-
tures, except corner or teardrop fractures.*?

The NEXUS validation study included
34,000 blunt trauma patients, includ-
ing 3,000 patients aged 1 to 17 years and
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nearly 3,000 elderly patients, all of whom
received at least 3-view X-rays (cross-table
lateral, anteroposterior view, and open-
mouth odontoid view) unless CT or mag-
netic resonance imaging was performed
because X-rays were deemed impractical
or impossible.'31

The five low-risk features of NEXUS had
a sensitivity of 99% in excluding clinically
significant cervical spine trauma, and the
authors determined that X-rays could have
been avoided in more than 12% of the
study population.

The NEXUS criteria have been criticized
as being less reliable at the extremes of age,
and the study authors have specifically
urged caution in the use of this rule for in-
fants and toddlers given the small number
of these patients in the validation cohort.™

There have been multiple case reports
and studies suggesting that the NEXUS
rule does not perform well in elderly pa-
tients.’®'® Recent research has suggested
that substituting “deviation from baseline
mental status” for “normal level of alert-
ness” and signs of head and neck trauma
for distracting injury may improve speci-
ficity for detecting clinically significant in-
juries in geriatric fall patients, though the
sample size does not approach the num-
bers from the original validation cohort.**"

Canadian C-Spine Rule

The Canadian C-spine Rule (CCR), de-
scribed in Figure 2, is more complex than
the NEXUS criteria, but there are data to
suggest it performs better in head-to-head
evaluations.” The validation cohort of
CCR enrolled over 8,000 alert stable pa-
tients aged 16 years and older who had
acute trauma to the head or neck present-
ing with either neck pain or no neck pain
but visible injury above the clavicles,
were nonambulatory, and had a danger-
ous mechanism of injury. Patients with
a GCS of less than 15, unstable vitals,
known vertebral disease, pregnancy, pa-
ralysis, or penetrating mechanism of in-
jury were excluded.
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Patients were assessed primarily on the
basis of the three-view X-rays used in the
NEXUS validation, however, only 71.7%
of patients received radiographs and the
remainder of patients were assessed using
a telephone survey the authors had created
during the derivation phase.’ Some lesions
were deemed to be clinically unimportant,
including isolated osteophyte avulsion, iso-
lated fracture of a transverse process not in-
volving a facet joint, isolated fracture of a
spinous process not involving the lamina,
or simple compression fracture involving
less than 25% of the vertebral body height.*®

Unfortunately, the CCR validation study
was limited by incomplete evaluation in
10% of cases, though multiple subgroup
analyses consistently demonstrated the
CCR was 95% sensitive or higher for detect-
ing clinically important cervical spine inju-
ry, outperforming NEXUS. Subsequently, a
large systematic review of 15 studies shows
sensitivity of the CCR to be 90% to 100%
and NEXUS to be 83% to 100%."

Comment: The NEXUS criteria were vali-
dated in a larger and more heterogeneous
cohort than CCR, and also have the advan-
tage of being easier to remember. Using either
rule, clinicians must consider that “clinically
unimportant” cervical spine fractures are not
excluded. Ultimately, the landscape of cervi-
cal spine assessment has shifted to perform-
ing CT over plain radiographs, and these
rules should be re-evaluated in this context.?’

Blunt Chest Trauma

NEXUS Chest Guidelines

The NEXUS chest guidelines are more re-

cent developments to help assess the need

for chest imaging in the patient presenting

with a blunt trauma. The first rule derived

and validated by the investigators exam-

ined the utility of seven clinical criteria

in predicting the need for chest imaging—

either X-ray or CT:

B Patients older than age 60 years;

B Rapid deceleration mechanism defined
as fall greater than 20 feet or motor ve-
hicle crash greater than 40 mph;
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Age =65 y or dangerous mechanism
or paresthesias in extremities

Any high-risk factor that mandates radiography?

No

of range of motion?
Simple rear-end motor vehicle collision
or sitting position in the ED
or ambulatory at any time

Any low-risk factor that allows safe assessment

or delayed (not immediate) onset of neck pain
or absence of midline cervical-spine tenderness

Radiography

Y

Yes

Y

Unable

Able to rotate neck actively?
45° left and right

Yes
\}

No radiography

Figure 2. Algorithm illustrating application of the Canadian C-spine Rule.

B Chest pain;

B Intoxication;

B Abnormal alertness/mental status;

B Painful distracting injury; and

B Chest wall tenderness to palpation, with
the exception of isolated clavicular ten-
derness to palpation.?!

Of note, pericardial tamponade and car-
diac contusion were not studied as they
“are not primarily diagnosed by chest X-
ray (CXR) or chest CT.”?! The NEXUS chest
validation cohort included over 9,000 blunt
trauma patients older than age 14 years re-
ceiving a variety of imaging modalities, but
43% received only a single CXR. The pres-
ence of one or more of the criteria had a
sensitivity of 98.8% for detecting any trau-
matic injury on chest imaging, as well as a
sensitivity of 99.7% for any major injury.
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CT-All Rule and CT-Major Rule
Subsequently, the investigators of the
NEXUS chest rule focused on creating
a decision rule to decrease chest CT uti-
lization in blunt trauma, as they found
chest CT after a normal CXR to be low-
yield.?? After classifying injuries as major
or minor based on the necessity of proce-
dural intervention, the authors derived
two rules: CT-All, designed to not miss
any injuries; and CT-Major, to identify
major injuries requiring procedural inter-
vention.

Hemothorax, pneumothorax, pneumo-
mediastinum, or pulmonary contusion
that were found on CT but did not require
inpatient observation, intervention, or me-
chanical ventilation were considered clini-
cally insignificant.
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USING DECISION RULES WISELY

Posterior
6 cm of
medial
malleolus

Figure 3. Photos outlining the anatomic landmarks for the Ottawa Ankle and Foot Rule.

The CT-Major includes six factors:

B Abnormal CXR showing any thoracic in-
jury including clavicle fracture or wid-
ened mediastinum;

B Distracting injury;

B Any chest wall tenderness;

B Sternum tenderness;

B Thoracic spine tenderness; or

B Scapular tenderness.

The CT-All includes all of the CT-Major
criteria and the additional criteria of rapid
deceleration mechanism as defined previ-
ously. The validation cohort included over
5,000 patients aged 14 years and older.
Having one or more of the major criteria
was found to be 99.2% sensitive for major
injury, and meeting one or more of the CT-
All criteria were found to be 95.4% sen-
sitive for any clinically significant injury.
Both CT-Major and CT-All rules identified
all 21 aortic/great vessel injuries in their
study; the authors assert that vigilance for
these types of injuries is often the primary
justification for ordering CT imaging.*

Comment: Given the ubiquity and util-
ity of the CXR, it seems unlikely that one
would forgo a simple film on the basis of
these rules. The presence of an abnormal
CXR was by far the best screening crite-
rion for major injury seen on subsequent
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chest CT, with sensitivity and specificity of
74.7% and 83.9%, respectively.** Of note,
focused assessment with sonography for
trauma (FAST) or eFAST (extended FAST)
examinations were reported in only 63%
or fewer patients in the derivation phase,
so the rules did not incorporate point of
care ultrasound findings as a criterion de-
spite the growing influence of this modal-
ity on trauma decision-making.??

Knee Trauma

Ottawa Knee Rules

The Ottawa Knee Rules state that X-rays

are only indicated if patients present with

the following:

B Age older than 55 years;

B Isolated tenderness of the patella or fibu-
lar head;

B Inability to flex the knee to 90°; or

B Inability to bear weight (limping is al-
lowed) for four steps both immediately
following injury and at the ED.

In a prospective validation cohort of
1,096 adult patients, the rule was found to
be 100% sensitive for detecting clinically
important fractures—defined as any bone
fragment at least 5 mm or avulsion if asso-
ciated with complete disruption as tendons
or ligaments—with a potential reduction

Continued on page 550
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in radiography use by 28%.* Though the
rule was designed for adult patients, it was
validated in 750 children aged 2 to 16 years
and found to be 100% sensitive with a 31%
potential reduction in radiographs.

Pittsburgh Knee Rules

The Pittsburgh Knee Rules only apply to
patients with blunt trauma or fall to the
knee—not twisting injury—and state X-
rays are indicated if patients are younger
than age 12 years or older than age 50
years, and are unable to bear weight fully
on toe pads and heels for four steps (limp-
ing is not allowed).

An initial validation of 133 patients dem-
onstrating 100% sensitivity was followed
by a larger external validation study.?” That
study prospectively applied the Pittsburgh
and the Ottawa rules in over 700 patients
and found the sensitivity and specificity of
the rules to be 99% and 60% for Pittsburgh
and 97% and 27% for Ottawa.?

Comment: The ability to apply a rule to
“all-comers” is important to EPs. The Otta-
wa instrument is more broadly applicable
and has even been assessed in pediatric
populations.

Foot and Ankle Trauma
Ottawa Foot and Ankle Rule
The most well-studied clinical decision
rule in this category is the Ottawa Foot and
Ankle Rule.? This rule states that an ankle
X-ray is only required if there is pain in
the malleolar zone and bony tenderness to
palpation at the posterior edge or tip of ei-
ther the lateral or medial malleolus, or the
inability to bear weight both immediately
after injury and in the ED. The anatomic
landmarks are shown in Figure 3. When
assessing a patient for a midfoot fracture, a
foot X-ray is required if any of the following
is present:
B Pain in the midfoot zone and either ten-
derness at the base of the fifth metatarsal;
B Tenderness over the navicular; or
B Inability to bear weight both immediate-
ly after the injury and at the ED.
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The prospective validation study includ-
ed over 1,400 adult patients with blunt
trauma or twisting injury within 10 days
of presentation. Clinically significant frac-
tures were defined as malleolar or midfoot
fractures with bone fragments greater than
3 mm. The rule was found to be 100% sen-
sitive for detecting both ankle and midfoot
fractures, and would lead to a reduction of
radiographs by 34% for the ankle and 30%
for the foot.? These results have borne
out in multiple studies including a recent
meta-analysis comparing six different de-
cision instruments where the Ottawa rule
was found to be superior.*

Though the initial validation cohort of
the Ottawa rule did not include pediatric
patients, it has subsequently been applied
to this population. The initial validation
study in the pediatric population included
670 patients aged 2 to 16 years. In addition
to the criteria for clinically significant inju-
ries in the original validation study, Salter
Harris type I fractures, though treated with
immobilization, were not deemed to be
clinically significant injuries in this cohort.

Although the Ottawa rules were deter-
mined to be 100% sensitive for detecting
significant ankle and midfoot fractures in
the pediatric cohort, one of the study sites
experienced an increase rather than a de-
crease in X-rays when this rule was ap-
plied.®

Low Risk Ankle Rule
Investigators for the pediatric specific Low
Risk Ankle Rule posited that many pediat-
ric patients with mild ankle injury refuse to
bear weight on the extremity. Also, the most
common fracture among preadolescent pa-
tients is a Salter-Harris type I fracture of the
distal fibular epiphysis, which the investi-
gators felt was commonly a clinical diag-
nosis with little to be gained from X-ray.*
These factors would prompt clinicians us-
ing the Ottawa rule to order imaging that
may not be necessary in pediatric patients.
The Low Risk Ankle Rule states that if a
patient has a low-risk examination, which
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is defined as tenderness and swelling iso-
lated to the distal fibula and/or adjacent
lateral ligaments distal to the tibial anterior
joint line, then X-rays may not be necessary
to exclude a high-risk ankle injury. The ana-
tomic landmarks are shown in Figure 4.

High-risk injuries were defined as any
injury leading to an unstable ankle, and do
not include avulsion, buckle, and nondis-
placed Salter-Harris types I and II fractures
of the distal fibula. In the validation study
of nearly 600 children, the sensitivity for
detecting a high risk fracture was 100% and
X-rays could have been reduced in 62.8%
of children with low-risk examinations
compared to only 12% with the Ottawa
Ankle Rule.

Comment: Although the Low Risk Ankle
Rule was shown to reduce radiographic
imaging by almost 63%, it omits many pa-
tients who would require splinting or sub-
specialty follow-up. Even the Salter-Harris
type I fractures in the pediatric validation
of the Ottawa rule were treated with splint-
ing, though they were not regarded as
“significant” injuries. Clinicians applying
these rules, especially to a pediatric popu-
lation, should have a good sense of what
type of injuries these rules are designed
to detect.

Conclusion

In the midst of a busy shift, clinical deci-
sion rules can help save time and expense.
However, few of the rules described are
meant to be applied to “all-comers,” and
practitioners should be careful to not apply
these rules to populations that were exclud-
ed in the validation cohorts. While clinical
decision rules can help identify high-risk
features, they are not a substitute for per-
forming a thorough history and physical
examination. Further studies should focus
on whether these rules truly outperform
unaided clinical decision-making.

Part 2 of “Playing by the Rules” will exam-

ine the use of clinician decision rules for
nontraumatic conditions.
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Distal fibula
(including
growth plate)
and lateral
ligaments

Figure 4. Photo outlining anatomic landmarks for the Low Risk Ankle Rule.
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