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Introduction
A significant proportion of workload in emergency departments and minor injury units is 
spent assessing patients with acute joint injuries. These vary from children with twisted 
ankles to elderly patients with falls onto their knees. One of the hardest parts of assessing 
these patients is deciding between those who need further assessment with radiography to 
rule out fractures, and those who could be given analgesia and referred to the physiotherapy 
services. Fortunately, several well-validated decision aids exist, the most well documented 
being the Ottawa foot and ankle rules.

This article summarises the best evidence-based clinical decision tools available to help 
decide whether or not to refer acute lower limb joint injuries for plain film radiography.

Foot and ankle
The most well-documented clinical decision tools for acute foot and ankle injuries are the 
Ottawa rules. Devised in 1992 by a group of emergency medicine doctors, the Ottawa rules 
were designed to assess which patients needed imaging to rule out acute fractures following 
an injury to their foot or ankle. Their small study (Stiell et al, 1992) found this to be highly 
sensitive and the rules were subsequently trialled in multiple emergency departments and 
community settings, showing strong results (Stiell et al, 1995a).

The Ottawa foot and ankle rules form part of the National Institute for Health and Care 
Excellence (2016a) Guideline 38: Fractures (non-complex): assessment and management, 
which states ‘Use the Ottawa ankle and foot rules to determine whether an X-ray is needed 
in people over 5 years with suspected ankle fractures’. The rules also feature in the National 
Institute for Health and Care Excellence (2016b) clinical knowledge summary: Sprains 
and strains. The rules are outlined below (Figure 1):

Ankle X-ray should only be requested if following an ankle injury there is malleolar 
pain and one of the following criteria (Table 1):

■■ Inability to bear weight (walk four steps) immediately after the injury and 
when examined

■■ Bone tenderness along the distal 6 cm of the posterior edge of the fibula or tip of the 
lateral malleolus
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Abstract
This article summarises the clinical decision tools available to help decide when acute 
lower limb joint injuries should be referred for plain film radiography. The Ottawa foot 
and ankle rules are a tool for deciding whether to refer a patient for X-ray or not. The 
rules are highly sensitive, gaining National Institute for Health and Care Excellence 
recommendation in the UK, although they have limited benefit in some patient groups, 
such as those with peripheral neuropathy. The Ottawa knee rules are highly sensitive 
but less specific than the Pittsburgh decision rules. Although the Pittsburgh rules are 
more specific, they have been less extensively investigated and, unlike the Ottawa rules, 
are not National Institute for Health and Care Excellence recommended. A major barrier 
to use of these rules in clinical practice is the concern of litigation, although National 
Institute for Health and Care Excellence recommendation should reassure clinicians and 
thus reduce the amount of unnecessary radiation exposure.
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■■ Bone tenderness along the distal 6 cm of the posterior edge of the tibia or tip of the 
medial malleolus.
Foot X-ray should only be requested if following a foot injury there is midfoot pain and 

one of the following criteria:
■■ Inability to bear weight (walk four steps) immediately after the injury and when examined
■■ Bone tenderness at the base of the fifth metatarsal
■■ Bone tenderness of the navicular bone.

The rules have been well validated with one meta-analysis (Bachmann et al, 2003) of 27 
studies (n=15 581) of all age groups showing a sensitivity of identifying a midfoot or ankle 
fracture of 97.6% (95% confidence interval=96.4–98.9%) and a negative likelihood ratio of 
0.10 (95% confidence interval=0.06–0.16). It is also a reliable tool in children over the age 
of 5 years, with a meta-analysis (Dowling et al, 2009) of 12 studies (n=3130) suggesting 
a sensitivity of 98.5% (95% confidence interval=97.3–99.2%). This same study estimates 
that the use of the Ottawa rules in children could reduce X-ray exposure by 24.8% (95% 
confidence interval=23.3–26.3%).

Like all clinical decision tools, the Ottawa rules do have limitations. Stiell et al (1995a), 
who first published the rules, accepted that they may not be effective in those with altered 
cognition, intoxication, other distracting injuries, peripheral neuropathy, language barriers, 
or significant swelling around the injury site, making palpation of the landmarks inaccurate.

The Ottawa foot and ankle rules provide a well-validated, sensitive clinical decision tool 
that can be used both in emergency departments by doctors and triaging nurses, but also 
by GPs to decide whether to refer to hospital for imaging, or to give ankle sprain advice 
and/or refer to community physiotherapy services. However, despite being called the foot 
and ankle rules, they are limited to ruling out only fractures of the distal tibia, distal fibula, 
base of 5th metatarsal and navicular. Pain more proximally in the leg or pain elsewhere 
in the foot should be investigated without the use of the Ottawa rules and X-ray imaging 
arranged based on clinical findings.

Knee
Much as with the foot and ankle, the most commonly used and known clinical decision 
tools for acute knee injuries are the Ottawa knee rules (Stiell et al, 1995b). The Ottawa 
knee rules were designed to be a highly sensitive tool to decide which patients would need 
imaging to rule out acute fractures following a blunt injury to their knee. Their initial small 
study (n=1047) suggested a sensitivity of 100% (95% confidence interval=95–100%) and 
specificity of 54% (95% confidence interval=51–57%).

Figure 1. The Ottawa foot and ankle rules. X-ray should only be requested following an ankle or foot injury if there is pain on 
palpation over these bony landmarks with inability to bear weight.
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The Ottawa knee rules also feature in the National Institute for Health and Care Excellence 
(2016a) guideline 38 and the National Institute for Health and Care Excellence (2016b) 
clinical knowledge summary: Sprains and strains. The rules are outlined below:

Knee X-rays should only be requested following acute knee injury if at least one of the 
following criteria is met (Table 1):

■■ Inability to bear weight (walk four steps) at the time of injury and when examined
■■ The person is aged 55 years or more
■■ Tenderness at the head of the fibula
■■ Isolated tenderness of the patella
■■ Inability to flex the knee to 90°.

Since the initial study, other studies have looked into the rules giving similar results for 
sensitivity and specificity. A systematic review (Bachmann et al, 2004) found six studies 
(n=4249) giving pooled sensitivity of 98.5% (95% confidence interval=93.2–100%) and 
specificity of 48.6% (95% confidence interval=43.4–51.0%) in adults. It is a sensitive 
decision tool for use in children, with one multicentre study (Bulloch et al, 2003) of 750 
children (2–16 years) with acute knee injuries giving a sensitivity of 100% (95% confidence 
interval=94.9–100%) and specificity of 42.8% (95% confidence interval=39.1–46.5%). 
It suggested that use of the rules in these children would result in a 31.2% reduction in 
X-ray referrals.

The Pittsburgh decision rules are an alternative well-validated decision tool. Although 
not formally recommended by the National Institute for Health and Care Excellence, the 
evidence suggests that they may be more specific, thus reducing unnecessary imaging. 
The Pittsburgh rules (Seaberg and Jackson, 1994) state that knee X-rays should only be 
requested following a blunt knee trauma or fall and at least one of the following:

■■ Age younger than 12 years or older than 50 years
■■ Inability to walk four weight-bearing steps when examined.

The key difference between the two tests is that the Pittsburgh rules classify weight-
bearing as the ability to transfer weight from heel to toe, as seen in normal gait; 
whereas the Ottawa rules classify any weight transfer, even if antalgic, as acceptable 
weight-bearing.

A multicentre study (Seaberg et al, 1998) (n=934) which compared both sets of rules 
showed both had very similar sensitivities, but the Pittsburgh decision rules had a specificity 
of 60% (95% confidence interval=56–64%) whereas the Ottawa knee rules had a specificity 

Table 1. Summary of the clinical decision tools used in management of lower limb acute 
joint injuries

Gait assessment Palpation Other

Ottawa ankle 
rules

Inability to bear weight* for 4 steps 
immediately after injury and when 
examined

Bone tenderness along the distal 6 cm 
of the posterior edge of the fibula or 
tip of the lateral malleolus

Bone tenderness along the distal 6 cm 
of the posterior edge of the tibia or tip 
of the medial malleolus

Ottawa foot 
rules

Inability to bear weight* for 4 steps 
immediately after injury and when 
examined

Bone tenderness at the base of the 
fifth metatarsal

Bone tenderness of the navicular bone

Ottawa knee 
rules

Inability to bear weight* for 4 steps 
immediately after injury and when 
examined

Tenderness at the head of the fibula

Isolated tenderness of the patella

The person is aged 
55 years or more

Inability to flex the 
knee to 90°

Pittsburgh 
decision rules

Inability to bear weight† for 4 steps 
immediately after injury and when 
examined

Age younger than 
12 years or older 
than 50 years

*Ottawa rules describe ability to bear weight as any weight transfer. †Pittsburgh rules describe ability to bear weight as the ability to transfer weight from 
heel to toe as seen in normal gait.



4� British Journal of Hospital Medicine  | 2020  |  https://doi.org/10.12968/hmed.2020.0055

Review

©
 2

02
0 

M
A

 H
ea

lth
ca

re
 L

td

of 27% (95% confidence interval=23–30%). A more recent British study (Konan et al, 
2013) of 106 patients showed that by using the Pittsburgh rules, 30% of patients could 
avoid X-ray imaging compared to 25% if the Ottawa rules were used.

Both sets of rules are well validated and highly sensitive. Although the National Institute 
for Health and Care Excellence guidance recommends using the Ottawa knee rules when 
assessing whether to refer for radiography or not, the Pittsburgh decision tool appears to 
be an acceptable, more specific alternative. As both provide good reduction in the rate of 
unnecessary radiography with very few false negatives, the choice of which tool to use 
may be left to the clinician’s discretion.

In practice
Decision tools provide a very useful and often well-validated method of helping the 
clinician decide who to investigate further, but are they actually used in the clinical 
setting? A two-part study in the USA (Beutel et al, 2012) investigated this question. 
The first part consisted of a short survey of 47 emergency physicians at three hospitals 
to test their knowledge of the Ottawa knee rules. The average score was 73.2% (95% 
confidence interval=66.6–79.8%) with only one physician answering all the questions 
correctly; 36.2% of physicians questioned admitted to never using the decision tool. The 
second part was a retrospective review of case notes which identified that out of 260 
patients with acute knee pain, the rate of compliance was 63.1%. The most commonly 
cited reasons for not following the decision rule were patient expectation and patient 
satisfaction. Approximately 15% of physicians surveyed cited legal concerns as a barrier 
to rule implementation.

With an increasingly litigious society, clinicians are finding themselves having to 
make decisions that cover themselves. With decision tools, this provides a grey area. On 
one hand the evidence shows that these tools are highly sensitive, but on the other hand, 
imaging may provide a more definitive answer and lessen the risk of a missed fracture. Is 
it legally acceptable to use a well-validated clinical tool when a definitive investigation 
such as radiography is readily available? In the UK, use of the Ottawa rules in acute knee 
and ankle pain assessments is recommended by the National Institute for Health and Care 
Excellence, which should certainly provide clinicians with confidence should they find a 
patient with a missed fracture looking to pursue legal action.

Conclusions
As there is a small but possible chance of missed fracture, if patients who do not fit these 
rules are failing to respond after a period of rehabilitation it may be prudent to investigate 
with imaging or refer for orthopaedic input. With acute ankle, foot and knee injuries, it 
is important to note that in addition to use of the above clinical decision tools, clinical 
examination of ligamentous laxity and menisci is vital to rule out other serious, non-bony 
injuries that may also require orthopaedic input. In an era of increased litigation for missed 
diagnoses, it would certainly be understandable if a clinician still opted for imaging instead 
of applying these rules. However, as National Institute for Health and Care Excellence 
guidance recommends their use, UK clinicians should feel more comfortable to make 
decisions based on clinical findings rather than practicing defensive medicine with its risk 
of radiation exposure.
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Key points
■■ Several well-validated clinical decision tools may be used to choose whether or not to 

refer a patient with an acute knee, ankle or foot injury for plain film radiography.

■■ The National Institute for Health and Care Excellence recommends the Ottawa 
rules, although the Pittsburgh rules for the knee appear to be just as sensitive and 
more specific.

■■ The Ottawa foot and ankle rules only apply to patients with pain in the distal tibia, 
distal fibula, base of 5th metatarsal and navicular. Pain elsewhere in the foot may 
indicate a fracture of a different bone.

■■ Missed diagnoses carry legal implications, but the Ottawa rules are National Institute 
for Health and Care Excellence recommended, providing reassurance for clinicians.


