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Ossification of the posterior longitudinal ligament (OPLL):
Studies of the morphological characteristics-associated inflammatory
mechanism of ectopic bone formation in spinal ligaments
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Ossification of the posterior longitudinal ligament (OPLL) is one of the pathological
conditions that is characterized by the replacement of ligamentous tissue by ectopic new bone
formation and primarily affects the spine. The pathogenesis of OPLL is multifactorial and remains
to be fully elucidated. The focus of this dissertation was to explore morphological characteristics
of ossification of the spinal ligaments, in particular, OPLL, while also making investigation on its

possible link with an inflammatory mechanism.
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In the first study, to clarify whether OPLL affects the sacroiliac (SI) joints, I investigated
the morphological changes in SI joints in individuals with and without OPLL. This study
demonstrated that the bony bridging and ankylosis of the SI joint occurred more frequently in the
OPLL+ group compared with the OPLL — group. By contrast, the SI joint vacuum phenomenon
was the main finding in patients with degenerative spinal disease without OPLL rather than SI
joint ankylosis. Additionally, patients with OPLL conferred a high risk of SI joint intra-articular
fusion, which is a hallmark of Ankylosing spondylitis (AS). Thus, this study revealed a novel SI
joint characteristic in patients with OPLL. These findings also gave me a hypothesis that both
OPLL and AS might share a similar tendency toward SI joint intra-articular fusion, and both
diseases might have a similar etiology related to inflammatory-related enthesitis.

In the second study, given that OPLL and DISH share features of bone proliferation and
ectopic ossification in the spinal ligament, and the relationship between them has attracted recent
attention with many cases of coexistence of these two diseases being reported, I compared cervical
OPLL patients with and without DISH and revealed that the concomitance rate of cervical OPLL
accompanying DISH was 57.14%, which is remarkably high. I have also demonstrated two types
of osteophytes in DISH (Flat and Jaggy types) and evaluated their relationship with serum hs-CRP
levels. A high concentration of hs-CRP was associated with the Flat type of ectopic bone formation

in DISH, whereas a negative correlation was found between hs-CRP and the Jaggy type. These



results suggest that the Flat type in DISH might be caused by an inflammatory pathogenesis rather
than a degenerative process presented in the Jaggy type.

In the third study, following the previous work, which has described two ways of ossification
growth in DISH, I recognized that these two types of new bone formation are also observed in
OPLL and have been classified into plateau and hill shapes. Therefore, I further investigated the
relationship between serum hs-CRP levels, spinal ligament ossification, and SI joint changes in
OPLL. As a result, serum hs-CRP levels in the plateau-shaped group were significantly higher than
those in the hill-shaped group. SI joint intra-articular fusion was the main finding in the plateau-
shaped group and showed significantly higher hs-CRP levels compared to the anterior para-
articular bridging, which more frequently occurred in the hill-shaped group. These findings
suggested a possible inflammation mechanism that might contribute to the new bone formation in
OPLL, particularly the plateau shape similar to the Flat type in DISH.

In the fourth study, based on previous findings that OPLL, DISH, and AS might share a
similar stage of inflammation at the attachment site during progression, which contributes to the
promotion of new bone formation, I explored a potential mechanism of inflammation by
investigating the evidence of interleukin (IL)-17 expression in OPLL patients with and without
DISH, and its relationship with ectopic bone formation in spinal ligaments as well as SI joint
variations. The results showed that no significant difference in IL-17 levels was observed between
patients with OPLL and controls. However, IL-17 levels were significantly higher in the DISH (+)
group, especially in females. IL-17 levels were also related to the Flat type in the DISH (+) group,
and high IL-17 levels were more often associated with type 4C SI joints. In addition, IL-17A
expression was elevated in ossified ligament tissue and cells derived from OPLL patients. Also, IL-
17A stimulation promoted the proliferation and osteogenic differentiation of OPLL cells.
Therefore, this study reveals the pathological and serological evidence of local inflammation
contributing to paravertebral ossification of OPLL patients and thus identifies that IL-17A may be

a potential target for the prevention and treatment of OPLL.
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Taken together, this dissertation provides new insight into the variable morphological
characteristics and proposes a novel inflammatory mechanism that might promote ectopic bone

formation in spinal ligaments, in particular, OPLL.
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