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A clinical relationship between an ankle inversion sprain in the growth period and pes supinatus
Naoaki KIMURA and Nobuyoshi KUME
Graduate School of Health Science of Tokyo Ariake University of Medhical and Science

Abstract : Ankle inversion sprain is a frequent injury in sports and everyday life. Many studies on sprains
report several inducing factors. However, sprain onset mechanisms have not been elucidated. It is also
reported that an inversion sprain in the growth period often causes an avulsion fracture in the fibular adhesion
area of the anterior talofibular ligament.

This study aimed to clarify the causes of inversion sprains. We investigated the image observation of research
subjects using an ultrasonic image processing (SDU-450XL, SHIMADZU). Additionally, we analyzed the
relationship of the following three points related to the images observation : 1. Answers to the medical
interviews of the subjects, 2. Palpating the affected part 3. Lateral stability test. Furthermore, we examined
the relationship between the inversion sprain of the subjects and their pes supinatus to check whether the
rear foot abnormality aligned. Then, we measured two angles using digital goniometer (Shinwa) to determine
whether the pes supinatus was involved in the sprain. One angle is the calcaneal eversion angle of the
subjects in Resting Calcaneal Stance Position (RCSP) ; the other is the asymmetrical wearing angle of the
shoes that the subjects wore at the time of injury.

The subjects were 26 junior high school students (average age ; 10.35 = 1.94 years) who visited the judo
therapy clinic for inversion sprains. In RCSP, the angle (4.44+2.11°) of the diseased part supinated
significantly in comparison to that (2.67 =2.92°) of the unaffected part. The asymmetrical wearing angle (5.20
+3.24°) of the shoes in the affected part showed a significant difference compared to that (3.84=3.70°) in
the unaffected part. Regarding pes supinatus and the asymmetrical wearing angle of the shoes, a positive
correlation was observed between the calcaneal eversion angle (3.56+2.70°) in RCSP and the asymmetrical
wearing angle (452 +355°) on the outside of the shoes. This result provides novel evidence that asymmetrical
wearing on the outside of the shoes arising from pes supinatus is likely to cause inversion sprains in the
growth period. It was also noted that the avulsion fracture of the fibular lateral malleolus is hidden in more
than 50% of subjects with inversion sprains. An avulsion fracture needs long-term fixation, compared to a
sprain that recovers quickly. Therefore, it is important for judo therapists to cooperate with medical doctors
when treating patients with inversion sprains.
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