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Measurements of reliability of stress ultrasound of the anterior talofibular ligament
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Abstract : Introduction : Ankle sprains are the most frequent injury sustained by general and athletic
populations. A previous epidemiological study reported that the most common ligament injury occurred
in the anterior talofibular ligament (ATFL), followed by the calcaneofibular and posterior talofibular
ligaments. A recent study reported that an ankle sprain involving the ATFL lengths was identified using
stress ultrasound (SUS). However, the ankle position during measurement of ATFL on SUS varies.
Therefore, the purpose of this study was to measure the extension distance of the ATFL through an
anterior drawer test (ADT) and inversion stress test (INV) using SUS, and to examine intra-rater and
inter-rater reliabilities using the Intracrass Correlation Coefficient (ICC), Standard Error of Measurement
(SEM) and Minimal Detectable Change (MDC95). The frequency of given values were also measured to
determine the reliability using the Spearman-Brown formula.

Methods : The study population for intra-rater reliability testing comprised 7 men and 6 women (16 feet),
and for inter-rater reliability comprised 8 men and 6 women (14 feet). Both stress tests of the ATFL were
performed at 0°, 15°, and 30° plantar flexion using a stress device. The ultrasound recordings for intra-
rater reliability were performed three times at an average of 6.9-day intervals by one examiner. Inter-rater
reliability recordings were performed by two examiners.

Results @ The intra-rater reliability at 15° and 30° plantar flexion was higher than that at 0° plantar flexion
in the ADT at rest and ADT under stress. In addition, SEM, MDC95 and the frequency of values reduced
dependently. INV at rest and INV under stress were similar to those observed in the ADT. However, the
inter-rater reliability at 30° plantar flexion was low for the INV under stress.

Conclusion : ICC, SEM and MDC95 of ATFL lengths measurement during stress ultrasound might affect
the ankle position.

key words : Stress ultrasound, Anterior talofibular ligament, Measurement reliability
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