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Editorial

Etiology of Pseudarthrosis in
Ankylosing Spondylitis: What Is
the Main Cause?
One of the well-known complications in advanced ankylosing spondylitis (AS) is the development of Andersson
lesion (AL)1. Subsequently, various reports with conflicting
terminology appeared in the literature. Spondylodiskitis,
which implies inflammatory etiology, was used by some
authors2,3,4. Others have used the terms destructive vertebral
lesion5,6,7,8 or spinal pseudarthrosis9,10.
The terminological diversity alludes to the varied
purported etiologies surrounding AL. The etiologies of
extensive AL have been well documented in literature.
Various etiologies for the development of AL in patients with
AS have been postulated, including infection, inflammation,
and trauma. Current consensus is that infection is no longer
considered a cause of the AL, because of the lack of positive
culture results. Subsequently, etiology of the AL has been
open to an ongoing debate between inflammation and trauma.
AS is characterized by spinal inflammation, and it is not
surprising that many authors have focused on the inflammatory etiology of AL. Anterior spondylitis such as Romanus
lesion comprised marginal erosion of the anterior vertebral
corners related to inflammation of the attachment sites of
anterior annulus fibrosus (AF) and anterior longitudinal
ligament (ALL) in patients with AS8. The erosion becomes
enclosed by a sclerotic rim and further healing results in the
formation of syndesmophytes, finally resulting in a complete
ankylosed segment. It has been postulated that AL might be
exceptional extensions of this inflammatory process3,8,11,12.
However, many authors disagree since Romanus lesion is an
enthesitis limited to the junction of the ALL and AF6,13.
Further, Romanus lesion usually affects multiple levels while
AL often involves only a single level. Additionally, it has
been postulated that one inflammatory process that mainly
involves the vertebral endplates of the intervertebral disc is
the herniation of nucleus pulposus through the endplates14.
This inflammatory process is closely related to osteoporosis
occurring in longterm AS. The nucleus pulposus is an avascularized tissue, and contact with the vascularized subchondral
bone is suspected to provoke a serious inflammatory

response15. Thus, these inflammatory AL may be more
susceptible to stress fractures than others and may eventually
progress to pseudarthrosis3.
In contrast, Chan, et al9 reported that 3 patients had
spondylodiskitis, with serial plain radiographs documenting
subsequent healing and fusion across the involved spaces.
Several years later, pseudarthrosis appeared at segments
previously unaffected by the spondylodiskitis. According to
many authors, the AL develops after trauma, rather than
inflammation, and is associated with fracture of the spine9.
The ankylosed and osteoporotic spine in patients with AS
is prone to fracture owing to direct minor trauma or to
chronic mechanical stress16,17. Acute fractures in AS are
most commonly observed near the thoracolumbar
junction18. In a long ankylosed thoracolumbar kyphotic
spine, local stresses near the thoracolumbar junction are
dramatically high. In addition, repeated stress itself may
also lead to a fracture of the ankylosed spine9,10,19. Because
the stress fracture level is always the last mobile joint
between 2 ankylosed spinal segments, the continued
movement at the fracture site eventually contributes to the
development of pseudarthrosis20.
To date there is no consensus about the cause of extensive
AL or pseudarthrosis formation. It is possible that inflammatory as well as mechanical factors play a role, with
mechanical factors including not only trauma, but also
factors related to stiff kyphosis, osteoporosis, and short
mobile spinal segments10.
In this issue of The Journal, Qiao, et al investigated histological findings of pseudarthrosis occurring in a group of
patients with AS, with the aim of clarifying the pathogenesis
of these extensive AL21. Based on radiologic and pathologic
data, Qiao, et al concluded that pseudarthrosis in AS more
likely originates from mechanical trauma than from inflammatory process. Many authors have previously attempted to
identify the cause of pseudarthrosis with histopathologic
correlations of radiologic findings3,5,9,10,12. In this study,
Qiao, et al provides a novel, and therefore intriguing, attempt
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to illuminate the pathologic features of pseudarthrosis:
trauma, fibrous repair, and bony repair21.
However, Qiao, et al showed various limitations in
predicting the cause of pseudarthrosis as mechanical trauma.
First, this current study was not a longitudinal cohort study
based on continuous observation of AL, but a cross-sectional
study based on results from the findings at the time of
surgery21. Histological findings from lesions showing
pseudarthrosis at the time of surgery are likely to be interpreted
as traumatic, because histology may change inflammatory to
fibrotic over time. There remains the possibility that antiinflammatory drugs, such as nonsteroidal antiinflammatory
drugs administered to reduce inflammation before surgery,
affect histologic findings in the lesions before operation.
Although not actually pathologic findings, the use of antiinflammatory drugs has been reported to improve patients’
symptoms and radiologic features3,22. Secondly, Qiao, et al
excluded 58 patients without severe cord impingement and
lesions near the “apex,” which was defined as “apical region
of global kyphosis21.” Pseudarthroses in apex or near apex are
exposed to stiff kyphosis, which is the most likely determining
factor. Thus, researchers who are aware of pseudarthrosis can
reasonably predict that AL may be the result of a traumatic
etiology in apex or near apex. In particular, it has been reported
that the intact sternal-rib complex provides stability to the
upper thoracic spine and may not cause neurologic complications even if all 3 columns of the upper thoracic spine are
involved23. In this case, regardless of the cause of AL, conservative treatment is possible and tissue findings may not be
obtained, making it difficult to completely exclude inflammatory processes as a cause. Even where the effect of
mechanical trauma is low, if the pathologic findings of
pseudarthrosis are related to traumatic etiology, the results and
conclusion by Qiao, et al may be more influential21. Third,
unlike the detailed pathologic findings, Qiao, et al did not
adequately explain the radiologic and pathologic correlation
with sufficient magnetic resonance (MR) analysis. When
analyzing MR findings based on the 3-column theory, details
of structures such as the annulus fibrosus, the vertebral body,
the anterior longitudinal ligament, the posterior longitudinal
ligament, the supraspinous and infraspinous ligaments, the
intervertebral joints, ligamentum flavum, and posterior portion
of the neural arch must be analyzed, and findings of fracture,
soft tissue disruption, canal stenosis, and encroachment must
be assessed24, because surgical treatment of pseudarthrosis in
AS depends on its location, level of involvement, acute or
chronic status, structures involved, stability (3-column
involvement), displacement, and spinal cord compression24.
Finally, pseudarthrosis occurring at or near apex is known to
occur in patients with high modified Stoke Ankylosing
Spondylitis Spine Score and disease duration of > 12 years12.
However, 4 out of the 17 patients (23.5%) who were
included in the current study21 had short disease duration
of < 5 years, and for 2 of them, the duration was < 2 years.

Improving our understanding of pseudarthrosis formation
will enable us to provide better treatment for our patients.
Readers will benefit greatly from this article21, and we hope
that proper investigation of AL etiology will help clarify the
confusion surrounding treatment and terminology.
Additionally, a longitudinal cohort study of AL may put an
end to the controversy in the future.
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