
Implementation of the Ottawa ankle rules by general
practitioners in the emergency department of 
a Turkish district hospital
Murat Daş, M.D.,1 Aytun Temiz, M.D.,2 Yunsur Çevik, M.D.3

1Department of Emergency Medicine, Balıkesir Edremit State Hospital, Balıkesir-Turkey
2Department of Orthopaedics and Traumatology, Edremit State Hospital, Balıkesir-Turkey
3Department of Emergency Medicine, Ankara Keçiören Training Hospital, Ankara-Turkey

ABSTRACT

BACKGROUND: The present objective was to assess implementation of the Ottawa ankle rules (OAR) as a method of fracture 
prediction in the emergency department (ED) of a Turkish state hospital.

METHODS: Patients who presented to the ED of our hospital with acute ankle injury were evaluated. All were examined by a general 
practitioner, after which a series of ankle and foot x-rays (anteroposterior and lateral) were performed. Radiography was examined by 
a radiologist and an orthopedic surgeon, both of whom were blinded to OAR results. Radiographic results were compared to results 
of OAR implementation. Sensitivity and specificity of the OAR in the diagnosis of fracture was calculated.

RESULTS: A total of 251 (61.97%) patients were diagnosed as positive (+) for fracture after OAR implementation, 154 (38.02%) as 
negative (–). Clinically significant fracture was detected in 62 (15.3%) patients. A total of 61 (98.4%) patients with significant fracture 
were OAR (+); 1 (1.6%) was OAR (–). However, 190 (55.4%) patients without fracture were OAR (+); 153 (44.6%) were OAR (–) 
(p<0.001). Sensitivity, specificity, and positive and negative predictive values of OAR implementation in the prediction of fracture were 
98.39%, 44.61%, 24.30%, and 99.35%, respectively. Area under the curve (AUC) was 0.71. According to these results, it was deter-
mined that use of radiography could be reduced by 38.02% if the OAR were implemented.

CONCLUSION: The OAR are a highly sensitive means of screening of patients with acute ankle and mid-foot injuries. Application 
of the OAR by well-trained general practitioners can lead to significant reduction in the number of x-rays performed, thereby reducing 
cost of treatment and radiation exposure, in addition to saving time for patients and staff.

Keywords: General practitioners; Ottawa ankle rules.

a significant number of patients are unnecessarily subjected 
to x-ray exposure.[4] In an effort to reduce ED wait time and 
unnecessary radiography, Stiell et al.[5] from the University of 
Ottawa and the Ontario Ministry of Health developed a set 
of clinical guidelines known as the Ottawa ankle rules (OAR). 
The aim of OAR implementation is to exclude diagnosis of 
ankle and mid-foot fracture on the basis of a thorough physi-
cal examination. 

The OAR have been widely applied in many countries,[6–11] 
and are regarded as a highly sensitive and modestly specific 
method of detecting fracture in clinical setting.[12] However, 
the introduction of any new diagnostic method in a specific 
clinical setting and culture requires considerable caution, as 
sensitivity and specificity may be significantly affected.[1] In 
Turkey, a patient with musculoskeletal injury is typically first 
examined by a general practitioner at a local state hospital. 
For this reason, the present aim was to assess the efficacy 
of the OAR as a method of fracture prediction in the ED 
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INTRODUCTION

Ankle and foot injuries are common clinical conditions, ac-
counting for 6–12% of emergency department (ED) cases.
[1,2] The majority of these patients undergo plain radiography 
to rule out fracture, while clinically significant fractures ac-
count for only 15% of the injuries.[3] This figure suggests that 
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of a Turkish state hospital. It was hypothesized that the im-
plementation of the OAR by general practitioners in an ED 
would significantly reduce the number of unnecessary x-rays, 
without increasing the number of missed fractures.

MATERIALS AND METHODS

The present study was approved by the ethics committee of 
the Balikesir University Faculty of Medicine. It was a retro-
spective case-control analysis of prospectively planned and 
collected data. Consecutive patients who presented to the 
ED of our hospital with acute ankle injury between October 
2014 and February 2015 were evaluated. Exclusion criteria 
were injuries that had occurred longer than 10 days prior, pa-
tient age younger than 18 years, those who were intoxicated 
or unconscious, as well as those with previously symptomatic 
ankle, insensate leg, open fractures, evidence of neurovas-
cular compromise, or obvious ankle or foot deformities. All 
included patients were examined by a general practitioner 
in the ED. Examining practitioners attended a presentation 
regarding the use and implementation of the OAR, and re-
ceived a printed card with a description (Fig. 1). In addition, 
descriptive posters of the OAR were hung in the ED. Ac-
cording to the OAR, clinically significant fracture should be 
suspected when bone tenderness is present along the distal 
6 centimeters of the posterior, medial, or lateral malleolus, 
at the base of the 5th metatarsal and navicular bone, or when 
the patient is unable to bear weight, both in the immediate 
aftermath of the event and in the ED. Following OAR as-
sessment, participants underwent a series of ankle and foot 
x-rays (anteroposterior and lateral). 

Radiography was interpreted by a radiologist and an orthope-
dic surgeon blinded to the OAR status of each patient. Any 
avulsed fracture fragment longer than 3 mm was considered 
clinically significant. If fracture fragment was shorter than 3 
mm, the radiograph was interpreted as a clinically insignifi-
cant, and a result of “no fracture” was reported in analysis. 
Radiographic results were compared to the findings of OAR 
implementation in order to calculate OAR sensitivity and 
specificity in the diagnosis of fracture. Negative and positive 
predictive values, as well as area under the curve (AUC) were 
calculated. 

Statistical analysis was performed using SPSS software (ver-
sion 22.0; SPSS Inc., Chicago, IL, USA). Patients with ankle 
sprain account for approximately 6% of all those presenting 

to the ED,[1,2] a piece of information used for the present 
power analysis. With significance level of α=0.05 and margin 
of error of d=0.02, sample size was determined as n=405. 
Normalcy of distribution was checked using Shapiro-Wilk 
test. Descriptive statistics were expressed as median (mini-
mum—maximum) for continuous variables with abnormal 
distribution, and as frequency, percentage for categorical vari-
ables. McNemar’s test was used to analyze categorical data of 
dependent variables.

RESULTS

A total of 405 patients were presently included. Mean age 
was 37.46 (18–85) years, 248 (61.2%) patients were men, and 
157 (38.8%) were women. The OAR positive (+) population 
included 251 (61.97%) patients, while the negative (–) popu-
lation included 154 (38.02%) patients. Clinically significant 
fracture was detected in 62 (15.3%) patients. Lateral malleo-
lus fracture was diagnosed in 23 (5.67%) patients, metatarsal 
fracture in 23 (5.67%), medial malleolus fracture in 4 (0.98%), 
navicular bone fracture in 4 (0.98%), first metatarsal fracture 
in 3 (0.74%), calcaneal fracture in 2 (0.49%), talus lateral pro-
cess fracture in 2 (0.49%), and both medial and posterior 
malleolar fracture was diagnosed in 1 (0.24%) patient. No 
fracture was found in 343 (84.69%) patients.

A total of 61 (98.4%) patients with significant fracture were 
OAR (+), and 1 (1.6%) was OAR (–). However, 190 (55.4%) 
patients without fracture were OAR (+), and 153 (44.6%) 
were OAR (–) (p<0.001; Fig. 2). Sensitivity, specificity, and 
positive and negative predictive values of OAR implemen-
tation in the prediction of fracture were 98.39%, 44.61%, 
24.30%, and 99.35%, respectively (Table 1). AUC was 0.71. 

According to the present findings, a possible reduction in 
incidence of unnecessary radiography of 38.02% was deter-
mined. One case of first metatarsal fracture (1.6%) would 
have been missed if the decision to perform x-ray had been 
based solely on OAR result.

DISCUSSION
The present results regarding implementation of the OAR in a 
Turkish ED were similar to those produced in other settings. 
Bachmann et al.[13] demonstrated that OAR sensitivity ranged 
from 96.4–99.6%, and specificity from 26.3–47.9%. Sensitivity 
represents the number of patients with the condition and 
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Table 1. Performance of the OAR in evaluation of ankle and foot injuries

 Fracture (+) n (%) Fracture (–) n (%) 

Ottawa (+) 61 (98.4) 190 (55.4) Positive predictive value 24.30%

Ottawa (–) 1 (1.6) 153 (44.6) Negative predictive value 99.35%

 Sensitivity 98.39% Specificity 44.61%
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with a positive test.[14] For this reason, an OAR (–) finding is 
a reasonable indication that no fracture is present. Specificity 
represents the number of patients without the condition and 
with a negative test.[15] Specificity can be a useful indicator of 
the number of unnecessary events (eg. radiographs). 

Dwivedi et al.[4] reported 100% sensitivity and 36.76% speci-
ficity of OAR implementation, signifying that all clinically 
significant fractures were detected using OAR, and none 
were missed. Spanos et al.[16] reported 94.12% sensitivity and 
37.65% specificity when OAR was implemented by a resident 
orthopedic surgeon. In a study conducted by Yavuz et al.,[17] 
patients were examined by an orthopedic surgeon or ortho-
pedic resident in the ED, and sensitivity and specificity were 
reported as 94.7% and 69.6%, respectively. 

Regarding OAR implementation by general physicians, Can 
et al.[18] reported 100% sensitivity and 17% specificity. In the 
present study, OAR was also implemented by general practi-
tioners, and 98.39% sensitivity, 44.61% specificity was found. 
Though 1 case of non-displaced first metatarsal fracture was 
missed, we believe that OAR is a useful diagnostic tool for 
the detection of any clinically significant ankle or mid-foot 
fracture in the ED of a Turkish district hospital. A 30–40% 
reduction in the number of unnecessary radiographs follow-
ing OAR implementation has been reported. It was presently 
determined that a reduction of 38.02% was possible, indicat-
ing that an approximate third of x-rays could be avoided with 
OAR application in the present ED setting. Reduction in x-
rays by even a third can cause significant impact on healthcare 
cost, in addition to the reduction in radiation hazards. 

Certain limitations may have affected the present study. Pa-
tients were recruited from the ED of a single hospital. In ad-
dition, while all examiners were trained in the application of 
the OAR, there are unavoidable differences among individuals 
in palpation technique and assessment of bone tenderness, 
which may have impacted the present results. Sample size was 
determined based on previously reported data, and may not 
have been sufficient for our general population.

In conclusion, the OAR is a highly sensitive method of screen-
ing patients with acute ankle and mid-foot injuries. Applica-
tion of the OAR by well-trained general practitioners may 
significantly reduce the number of x-rays performed, thereby 
reducing cost of treatment and radiation exposure, in addi-
tion to saving time for patients and hospital staff. It is well 
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Figure 1. Description of Ottawa ankle rules.

Figure 2. Comparison of patients with and without fracture, in 
terms of the OAR (p=0.001).
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known that physical examination is very important in the de-
tection of occult fracture. Patients with sharp bone tender-
ness and severe soft tissue swelling but negative radiographic 
results are considered to have a high likelihood of fracture, 
based on the OAR. We suggest that in these cases, ankles 
should be immobilized in casts to prevent potential fracture 
displacement.
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Ottawa ayak bileği kurallarının ülkemizde devlet hastanesi acil servisinde görevli
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AMAÇ: Ottawa ayak bileği kurallarının ülkemizde devlet hastanesinde görevli pratisyen hekimler tarafınca kullanılmasının etkinliğini araştırmak.
GEREÇ VE YÖNTEM: İki yüz yataklı devlet hastanesi ikinci basamak acil servise, ayak-ayakbileği travması ile müracaat eden 405 hasta çalışmaya dahil 
edildi. Tüm hastalar pratisyen hekim tarafınca muayene edilerek Ottawa pozitif  veya negatif  olarak sınıflandırıldı. Tüm hastalara ön-arka ve yan, ayak 
ve ayak bileği grafisi çekildi. Grafiler, hastanın Ottawa grubunu bilmeyen ortopedi ve radyoloji uzmanlarınca değerlendirilerek klinik olarak anlamlı 
kırık olup olmadığı saptandı. Takiben sonuca göre Ottawa ayakbileği kuralı için duyarlılık, özgüllük, pozitif  ve negatif  kestirim değerleri hesaplandı.
BULGULAR: İki yüz elli bir (%61.97) hasta Ottawa (+), 154 hasta (%38.02) Ottawa (–) olarak saptandı. Altmış iki (%15.3) hastada klinik olarak an-
lamlı kırık tespit edildi. Kırık olan 62 hastanın 61’inde (%98.4) Ottawa (+) idi. Deplase olmamış birinci metatars kırığı tespit edilen bir (%1.6) hastada 
Ottawa (–) idi. Bununla birlikte kırık saptanmayan 190 (%55.4) hasta Ottawa (+), 153 (%44.6) hasta Ottawa (–) idi (p<0.001). Duyarlılık, özgüllük, 
pozitif  ve negatif  kestirim değerleri sırasıyla %98.39, %44.61, %24.30 ve %99.35 idi. Eğri altında kalan alan 0.71 olarak hesaplandı. Bu sonuçlara göre 
Ottawa ayakbileği kurallarının olası radyolojik tetkik azaltma oranı %38.02 olarak tespit edildi.
TARTIŞMA: Ottawa ayak bileği kuralları (OAR) akut ayak bileği ve ayak orta bölüm yaralanmaları geçiren hastalarda yüksek derecede duyarlı tarama 
testidir. İyi eğitimli pratisyen hekimlerin OAR’yi uygulaması çekilen radyogramların sayısının anlamlı derecede azalmasını sağlayarak, hasta ve perso-
nelin zamandan tasarruf  sağlamasına ek olarak tedavi maliyetini ve radyasyona maruziyeti de azaltır.
Anahtar sözcükler: Ottawa ayak bileği kuralları; pratisyen hekim.
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