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We should tell patients that even highly sensitive tests miss some cases

Understanding the patient’s history and interpreting the clinical examination can be challenging in
emergencies. Although the immediate presenting problem may be clear—“I've hurt my hand” or “|
have a cough”—confounding factors such as pain and anxiety may obfuscate the symptoms and
mask the signs. In these circumstances a rational approach to clinical assessment is essential.1

The Ottawa ankle rules are probably the most well known and frequently used clinical decision
support rules for use in emergencies.2 3 Evidence based approaches have, however, been developed
to help in many other emergency situations, including head injury in adults and children,4 5 neck
injury,6 knee injury,7 mandibular trauma,8 and risk assessment after self harm.9

In the linked study (doi:10.1136/bmj.a2428), Appelboam and colleagues extend this work with the
results of the SWEET study—a multicentre prospective diagnostic cohort study that investigates a
simple clinical test (extension of the supine elbow) for detecting elbow fracture.10 The authors
assessed 1740 adults and children with acute elbow injury and found that inability to extend the elbow
fully was highly sensitive for the presence of an elbow fracture. They conclude (with a few caveats
about olecranon fractures and uncritical use in children) that the two thirds of patients who cannot fully
extend their elbows at presentation should be sent for radiography, but that a fracture can be ruled out
in the remainder, who need no further tests.

However, knowing that a clinical test that they apply is not infallible seems to worry clinicians more
than knowing nothing about a test. Thus the five fractures (out of 316) missed in adults and the 12
(out of 222) missed in children in this study are likely to cause more concern than can be rationally
justified. This is probably because a defined risk, however small, seems greater than an undefined
one. Furthermore, ignoring a known risk (and therefore missing a fracture in this case) seems less
defensible than ignoring an unknown risk. After all, any adverse events that occur when the risk has

http://www.bmj.com/content/337/bmj.a2374.full.print? 26/04/2015



The rational clinical examination in emergency care | The BMJ Page 2 of 3

not been quantified can always be attributed to the inevitability of occasional errors of even expert
clinical judgment.

This highlights a serious point. If we are to progress and accept the consequences of rational clinical
examination, we need to define how much risk we are willing to accept on our patients’ behalf—in
other words, how much risk we interpret as no significant risk. In emergency practice, a clinical or
laboratory test with 95% sensitivity is often considered to be sensitive enough that a negative test
rules out the target condition. By this measure the elbow extension test is easily fit for purpose. At this
level of sensitivity we know that 5% of patients with the target condition will have a negative test, but
we don’t usually say that to patients or think it ourselves. Thus when the 5% chance comes about it is
usually seen as an error by the clinicians and the patient.

The level of risk that we accept needs careful consideration to reflect both the clinical consequence of
a missed diagnosis and the views of patients. Missing a myocardial infarction is clearly worse from a
clinician’s perspective than missing a fracture, particularly one with little functional effect. However it is
not clear whether patients have the same view—they may expect a clinician to diagnose both
conditions with equal certainty. The authors of the SWEET study state that to be clinically acceptable
as a single test to rule out elbow fracture, the elbow extension test should have a sensitivity of 99%.
They certainly set themselves a hard target—higher than the 97.6% pooled sensitivity of the widely
used Ottawa ankle and foot rules.11 They have been sensibly pragmatic in their conclusions in the
face of a measured sensitivity of 98.4%.

But how should we communicate our decisions based on rational clinical examinations, such as the
elbow extension test, to our patients? Do we say “You don’t need an x ray because you have no
fracture,” or do we phrase our statements in a more measured way by introducing an appropriate
element of doubt? This last approach is certainly more honest and will avoid later accusations of error,
but it is more likely to result in an immediate demand for further tests.

The authors of the SWEET study are to be congratulated on extending the reach of the rational
examination to the acutely injured elbow. As we apply this and other tools to our patients we should
start to view emergency medical practice more as a means of managing risk rather than of making a
diagnosis. We then need to share and communicate this with our patients in a way they understand
and accept.

Notes

Cite this as: BMJ 2008;337:a2374
Footnotes

* Research, doi:10.1136/bmj.a2428

+ Competing interests: None declared.

+ Provenance and peer review: Commissioned; not externally peer reviewed.

References

http://www.bmj.com/content/337/bmj.a2374.full.print? 26/04/2015



The rational clinical examination in emergency care | The BMJ Page 3 of 3

1. Sackett DL. The rational clinical examination. A primer on the precision and accuracy of the clinical
examination. JAMA 1992;267:2638-44.

2. Stiell IG, Greenberg GH, McKnigh, 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. Stiell IG, Greenberg GH, McKnight RD, Nair RC, McDowell I, Reardon M, et al. Decision rules for the use of
radiography in acute ankle injuries. Refinement and prospective validation. JAMA 1993;269:1127-32.

4. Stiell IG, Wells GA, Vandemheen K, Clement C, Lesiuk H, Laupacis A, et al. The Canadian CT head rule for
patients with minor head injury. Lancet2001;357:1391-6.

5. Dunning J, Daly JP, Lomas JP, Lecky F, Batchelor J, Mackway-Jones K. Derivation of the children’s head
injury algorithm for the prediction of important clinical events decision rule for head injury in children. Arch
Dis Child 2006;91:885-91.

6. Stiell IG, Wells GA, Vandemheen KL, Clement CM, Lesiuk H, De Maio VJ, et al. The Canadian C-spine rule
for radiography in alert and stable trauma patients. JAMA2001;286:1841-8.

7. Stiell IG, Greenberg GH, Wells GA, McKnight RD, Cwinn AA, Cacciotti T, et al. Derivation of a decision rule
for the use of radiography in acute knee injuries. Ann Emerg Med1995;26:405-13.

8. Charalambous C, Dunning J, Omorphos S, Cleanthous S, Begum P, Mackway-Jones K. A maximally
sensitive clinical decision rule to reduce the need for radiography in mandibular trauma. Ann R Coll Surg
Engl 2005;87:259-63.

9. Cooper J, Kapur N, Dunning J, Guthrie E, Appleby L, Mackway-Jones K. A clinical tool for assessing risk
after self-harm. Ann Emerg Med2006;48:459-66.

10. Appelboam A, Reuben AD, Benger JR, Beech F, Dutson J. Haig S, et al. EIbow extension test to rule out
elbow fracture: multicentre, prospective validation and observational study of diagnostic accuracy in adults
and children. BMJ2008;337:a2428.

11. Bachmann LM, Kolb E, Koller MT, Steurer J, ter Riet G. Accuracy of Ottawa ankle rules to exclude fractures
of the ankle and mid-foot: systematic review. BMJ2003;326:417.

http://www.bmj.com/content/337/bmj.a2374.full.print? 26/04/2015



