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A non-invasive method for thoracic kyphosis measurement using markerless-digital
imaging and open-source software
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ABSTRACT : [Purpose] To develop a markerless kyphosis measurement method using digital imaging. [Participants and Methods]
Twenty-two elderly subjects (five males, aged 84.9 + 7.6 years) were assessed at the geriatric health facility Kosen Eluzu, with each
subject’s limb in the supine position. A camera was setup 1 m away from the edge of the bed, and the images recorded were used to
calculate craniovertebral angle (CVA) and craniohorizontal angle (CHA) using Image] (NIH, freeware). CVA and CHA were used
to investigate the relationship between Kyphosis Index and the Block method [Results] An excellent correlation was observed
between CHA and Kyphosis Index (r = 0.84, p<0.01) and the Block method (r = 0.85, p<0.01). However, CVA was not significantly
correlated to Kyphosis Index and the Block method. [Conclusion] Our method of measuring the kyphosis resulted in a relationship
between CHA obtained using digital imaging and conventional spine measurement methods. Because CHA is an index that reflects
the head position, and the head position changes with vertebral alignment abnormalities, it is considered useful as a measurement
that reflects the degree of kyphosis.
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