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Comparison of Ottawa Ankle Rules and Bernese
Ankle Rules in Acute Ankle and Midfoot Injuries

Ayak ve ayak bilegi yaralanmalarinda Ottawa ayak bilegi kurallar: ve
Bernese ayak bilegi kurallarinin karsilastirilmast

Turkiye Acil Tip Dergisi - Turk J Emerg Med 2010;10(3):101-105

Ozkan KOSE,* Servan GOKHAN,? Ayhan OZHASENEKLER,?
Mustafa CELIKTAS,® Seyhmus YIGIT,® Serkan GURCAN*

SUMMARY

Objective: The purpose of this study was to compare the sensitivity and specificity of Ottawa Ankle Rules (OAR)
and Bernese Ankle Rules (BAR) in acute ankle and midfoot injuries in the emergency department.

Methods: 100 consecutive patients presented to our emergency department with acute ankle and/or midfoot
injuries following a blunt trauma were included. Patients were physically examined and evaluated regarding the
BAR and OAR respectively by the same emergency medicine physician. All patients were referred for standard radi-
ography of the ankle or foot or both according to the presence of pain or tenderness in one or both of these zones.
Radiography results were interpreted by a consultant orthopedic surgeon who had not examined the patients.
Sensitivity, specificity, positive and negative predictive values of each test were calculated.

Results: Radiographic examinations showed 19 fractures out of 100 investigated patients. Sensitivity and specificity
of OAR were 100% and 77% respectively. Sensitivity and specificity of BAR were 94% and 95% respectively. Posi-
tive and negative predictive values of OAR were 51% and 100% respectively while positive and negative predictive
value of BAR found to be 81% and 98% respectively.

Conclusions: This study showed that OAR has better sensitivity than BAR. However, BAR has better specificity than
OAR. Although BAR has better specificity, we still suggest use of OAR due to its 100% sensitivity.
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OzET

Amag: Bu ¢alismada, acil servise ayak ve ayak bilegi yaralanmasi nedeniyle basvuran hastalarda, Ottawa ayak bi-
legi kurallari (OAK) ve Bernese ayak bilegi kurallarininin (BAK) sensitivite ve spesifitesini karsilastirmayr amagladik.

Gereg ve Yontem: Kiint ayak ve ayak bilegi yaralanmasi sonrasi acil servise basvuran 100 ardisik hasta ¢alismaya
dahil edildi. Hastalarin muayeneleri yapildi, OAK ve BAK ayni acil hekimi tarafindan sirayla degerlendirildi. Tiim has-
talara, agri ve hassasiyetin tek bir bélge veya iki bélgeyi icermesine gére standart ayak veya ayak bilegi radyografi-
leri istendi. Radyografi sonuglari, hastalari muayene etmeden bir ortopedi uzmani tarafindan yorumlandi. Her test
i¢in sensitivite, spesifite, pozitif ve negatif prediktif deger hesapland..

Bulgular: Radyografik degerlendirmeler, incelenen 100 hastanin 19’unda kiriklari géstermistir. OAK’nin sensitivi-
te ve spesifitesi sirasiyla %100 ve %77 idi. BAK’nin sensitivite ve spesifitesi sirasiyla %94 ve %95 idi. OAK’nin pozitif
ve negatif prediktif degerleri sirasiyla %51 ve %100 idi. BAK’nin pozitif ve negatif prediktif degerleri sirasiyla %81
ve %98 idi.

Sonug: Bu ¢alisma OAK’nin BAK’dan daha sensitif oldugunu géstermistir. Bunun yaninda, BAK, OAK’dan daha spesi-
fiktir. Biz, BAK daha spesifik olmasina ragmen, %100 sensitiviteye sahip oldugu icin OAK’nin kullanimini éneriyoruz.

Anahtar sézciikler: Ayak bilegi; Bernese ayak bilegi kurallari; ayak; kirik; Ottawa ayak bilegi kurallari.
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Introduction

Acute ankle and midfoot injuries are one of the most com-
mon reasons for presenting to A&E departments.!'? Radi-
ography is performed on almost all patients to rule out a
fracture. However, only 15-20% of patients have a clini-
cally significant fracture.’*¥ In other words, radiography
is not necessary for most of these patients.

Various clinical decision rules have been introduced to
pick up the patients with fracture, therefore to reduce the
number of unnecessary radiographic examination in this
segment of patients up to date.>%! Ottawa Ankle Rules
(OAR) is the most popular and widely accepted clini-
cal guideline to help the physician as to decision mak-
ing regarding need for x-ray examination after ankle and
mid-foot injury. It was first developed in 1992 by Steill
et al.?! Since its introduction, several studies all around
the world validated the OAR.P478 The use of the rules
has been shown to have nearly 100% sensitivity for ankle
and mid-foot fractures and has reduced the need for radio-
graphic examinations. The most important problem with
this guideline, however, is its low specify.”!®? Concerns
about increasing the specificity enforced the innovation of
modifications of OAR or new guidelines.!'!

Recently, Eggli et al. described a new indirect examina-
tion test called Bernese Ankle Rules (BAR) that is pro-
posed to have better specificity than OAR.) Although,
several studies which investigate a single decision rule are
present in the relevant literature, a few study compares
two different clinical guidelines.!®'>!!

The purpose of this study is to compare the sensitivity and
specificity of OAR and BAR in acute ankle and midfoot
injuries in the emergency department.

Material and Methods

This prospective study was performed in a 3-month period
on 100 consecutive patients presenting to our emergency
department with acute ankle and/or midfoot injuries fol-
lowing a blunt trauma. The research was carried out ac-
cording to the Declaration of Helsinki principles. Patients
who were less than 18 years of age, those admitted later
than 48 hours, those referring for re-evaluation, pregnant
patients, and those with multiple traumas or decreased
level of consciousness that may preclude the rating were
excluded from study. Patients were physically examined
and evaluated regarding the BAR and OAR respectively
by the same emergency medicine physician (Fig. 1, and
Fig. 2). Each patient’s data was recorded. All patients
were referred for standard radiography of the ankle or foot
or both according to the presence of pain or tenderness
in one or both of these zones. Radiography results were
interpreted by a consultant orthopedic surgeon who had
not examined the patients. Sensitivity, specificity, positive
and negative predictive value of each test was calculated.

Results

100 patients were included to the study. There were 32 fe-
male and 68 male patients. The mean age was 30.7+10.3.
The most common mechanism of injury was inversion
injury to the ankle (79 patients, 74%). 64 patients sus-
tained the injury during sports, 21 patients sustained the

Posteriof Lateral View

Base of 5th metata

Medial View

Fig. 1. Ottawa Ankle Rules. Ankle radiographs are required if; (1) There is bone tenderness at A, or; (2) There is
bone tenderness at B, or; (3) Inability to bear weight both immediately and in ED Foot radiographs are
required if; (1) There is bone tenderness at C, or; (2) There is bone tenderness at D, or; (3) Inability to bear

weight both immediately and in ED.
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Fig. 2. Bernese Ankle Rules. If any of these clinical examination causes pain, the diagnosis is acute fracture and
radiographic examination is required (Ankle radiographs for a and b, foot radiographs for c.) (a) Indirect
fibular stress. The malleolar fork is compressed approximately 10 cm proximally to the fibular tip, avoid-
ing direct palpation of the injured region. (b) Direct medial malleolar stress. The thumb is pressed flatly
on the medial malleolus. (c) Compression Stress of the midfoot and hindfoot. One hand fixes the calca-
neus in neutral position and the other hand applies a sagittal load on the forefoot, so that the midfoot

and hindfoot are compressed.

injury during daily walking, and the remaining reported
other reasons. Radiographic examinations showed 19
fractures out of 100 investigated patients (Table 1). Sensi-
tivity and specificity of OAR were 100% and 77% respec-
tively. Sensitivity and specificity of BAR were 94% and
95% respectively. Positive and negative predictive values
of OAR were 51% and 100% respectively. Positive and
negative predictive value of BAR were 81% and 98% re-
spectively (Table 2). Further analysis of data revealed that
BAR failed to pick up the fracture in one patient who had
a non-displaced fifth metatarsal base fracture. OAR was
rated as positive in 18 patients who had no fracture. 12 out
of these 18 patients were rated as positive due to inability
to bear weight both immediately and in ED.

Discussion

This study showed that OAR has better sensitivity than
BAR. However, BAR has better specificity than OAR.
Examination in BAR depends on applying indirect forc-

Table 1. Distribution of fractures

Number of cases
Lateral malleolar fracture 9
Bimalleolar fracture 1
Medial malleolar fracture 1
Fifth metatarsal base fracture 8
Total 19
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es to the injured region without direct compression on
the bone when we exclude medial malleolar stress test.
Therefore, it is postulated that false-positive results were
prevented by not producing pain with direct palpation of
the bone.® However, majority of false-positive results of
OAR in this study (12 out of 18) were due to inability to
bear weight both immediately and in ED. Therefore, we
suggest that ‘inability to bear weight both immediately
and in ED’ should be questioned in OAR. This may be
the reason that reduces the specificity. When we exclude
these cases, the specificity would be 92% which is quite
similar to BAR.

OAR is an instrument that is calibrated towards high sen-
sitivity to minimize the number of missed fractures, at the
expense of specificity. In a recent systematic review, sen-
sitivity of OAR ranged from 98.2% to 100%, and speci-
ficities ranged from 47.9% to 26.3% in 27 included stud-
ies.l'" In our study, similarly the sensitivity of was found
100%, on the contrary, specificity was found 77% which
is higher than reported in the previous studies. There may
be various reasons for this gross discrepancy between our
results and other studies. It has been shown that pain per-
ception may vary greatly according to previous pain ex-
perience, sex, ethnicity, cultural background and personal
traits.!"™ Vivid expression of pain leads more false-nega-
tive results, as the test depends on subjective patient rat-
ing. It also depends on how the examination is performed.

103



ORIGINAL ARTICLE

Table 2. Summary of all data showing the rate of injuries and conformity of the OAR and BAR results with

diagnostic feature
Fracture No Fracture Total
OAR positive 19 18 37 Positive predictive value
51%
OAR negative 0 63 63 Negative predictive value
100%
Total 19 81 100
Sensitivity Specificity
100% 77%
Fracture No Fracture Total
BAR positive 18 4 22 Positive predictive value
81%
BAR negative 1 77 78 Negative predictive value
98%
Total 19 81 100
Sensitivity Specificity
94% 95%

In his original study, Eggli et al. reported that sensitivity
and specificity of BAR was 100% and 91%. They postu-
lated that BAR increased the specificity without loss in the
sensitivity. However, our results were different from this
study. BAR failed to pick up a patient with a fifth meta-
tarsal base fracture where OAR easily detected this frac-
ture. BAR uses ‘Compression stress of the mid- and hind
foot’ test to identify the midfoot injuries.!”! In our opinion,
distraction instead of compression should be performed
which seems more logical because distraction of the frac-
ture ends would produce much more pain due to periosteal
irritation. On the other hand, specificity was even higher
than their original study supporting their hypothesis.

BAR prevented excess X-ray examination in six patients
(6%) which may be underestimated. Although BAR has
better specificity we still suggest use of OAR due to its
100% sensitivity. In emergency department, to pick up a
fracture is more important than to rule out a fracture due
to medico legal problems.

Limitations: Our study has some strengths and limitations.
All patients were assesed by the same investigator and all
patients had radiographic control. However, the number
of patients was low, which may decrease the strength of
our results. Further investigations on large number of pa-
tients may increase the reliability.
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Conclusions

This study showed that OAR has better sensitivity than
BAR. However, BAR has better specificity than OAR. Al-
though BAR has better specificity we still suggest use of
OAR due to its 100% sensitivity. Development of specific
and sensitive guidelines may solve these problems in the
near future. Combination of examination methods seems
to be a possible solution.

References

1. Birrer RB, Fani-Salek MH, Totten VY, Herman LM, Politi V.
Managing ankle injuries in the emergency department. J Emerg
Med 1999;17:651-60.

2. Stiell IG, Greenberg GH, McKnight RD, Nair RC, McDowell
I, Worthington JR. A study to develop clinical decision rules for
the use of radiography in acute ankle injuries. Ann Emerg Med
1992;21:384-90.

3. Auleley GR, Kerboull L, Durieux P, Cosquer M, Courpied JP,
Ravaud P. Validation of the Ottawa ankle rules in France: a study
in the surgical emergency department of a teaching hospital. Ann
Emerg Med 1998;32:14-8.

4. Yazdani S, Jahandideh H, Ghofrani H. Validation of the Ottawa
Ankle Rules in Iran: a prospective survey. BMC Emerg Med
2006;6:3.

5. Eggli S, Sclabas GM, Eggli S, Zimmermann H, Exadaktylos
AK. The Bernese ankle rules: a fast, reliable test after low-en-
ergy, supination-type malleolar and midfoot trauma. J Trauma
2005;59:1268-71.

6. Pijnenburg AC, Glas AS, De Roos MA, Bogaard K, Lijmer JG,
Bossuyt PM, et al. Radiography in acute ankle injuries: the Ot-

SEPTEMBER 2010 10:3 TURKJEMERG MED



COMPARISON OF OTTAWA ANKLE RULES AND BERNESE ANKLE RULES IN ACUTE ANKLE AND MIDFOOT INJURIES

tawa Ankle Rules versus local diagnostic decision rules. Ann
Emerg Med 2002;39:599-604.

7. Broomhead A, Stuart P. Validation of the Ottawa Ankle Rules in
Australia. Emerg Med (Fremantle) 2003;15:126-32.

8. Yuen MC, Sim SW, Lam HS, Tung WK. Validation of the Ottawa
ankle rules in a Hong Kong ED. Am J Emerg Med 2001;19:429-32.

9. Perry S, Raby N, Grant PT. Prospective survey to verify the Ot-
tawa ankle rules. J Accid Emerg Med 1999;16:258-60.

10. Bachmann LM, Kolb E, Koller MT, Steurer J, ter Riet G. Accu-
racy of Ottawa ankle rules to exclude fractures of the ankle and
mid-foot: systematic review. BMJ 2003;326:417.

11. Dissmann PD, Han KH. The tuning fork test-a useful tool for

EYLUL 2010 10:3 TURKIYE ACIL TIP DERGISI

improving specificity in “Ottawa positive” patients after ankle
inversion injury. Emerg Med J 2006;23:788-90.

12. Pope R. Ottawa Ankle Rules are more sensitive than Dutch in de-
tecting significant ankle fracture. Aust J Physiother 2002;48:320.

13.Keogh SP, Shafi A, Wijetunge DB. Comparison of Ottawa ankle
rules and current local guidelines for use of radiography in acute
ankle injuries. J R Coll Surg Edinb 1998;43:341-3.

14. Bachmann LM, Kolb E, Koller MT, Steurer J, ter Riet G. Accu-
racy of Ottawa ankle rules to exclude fractures of the ankle and
mid-foot: systematic review. BMJ 2003;326:417.

15. Fillingim RB. Individual differences in pain responses. Curr
Rheumatol Rep 2005;7:342-7.

105



