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a b s t r a c t 

Diffuse skeletal hyperostosis is a common spinal disorder, but its pathophysiology is mostly 

unclear. The disorder can lead to a variety of symptoms, but many patients remain relatively 

asymptomatic. We present a case demonstrating the development of bridging osteophytes 

on a series of magnetic resonance images. An elderly person’s spine was scanned repeatedly 

due to non-specific back pain during the last 4 years and the consecutive images revealed 

the formation of a bony bridge in the lumbar spine. Extensive bone marrow edema was seen 

during the formation of the osteophyte, suggestive of an ongoing inflammatory process. 

This case underlines that the inflammatory reaction in diffuse skeletal hyperostosis can be 

intense and prolonged, and its role might be worth studying further. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Diffuse skeletal hyperostosis (DISH) is a skeletal disorder char-
acterized by calcification and ossification of ligaments and en-
theses. Usually, the affected region is the right-sided antero-
lateral thoracic spine, but the calcifications can occur in any
joint [1] . Most patients with radiographical features of spinal
DISH are asymptomatic, but they anyway suffer more from
spinal pain, morning stiffness, and impaired mobility than
individuals without DISH. Mechanical compression by large
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protruding osteophytes may cause symptoms (myelopathy,
radiculopathy, dysphagia, etc.). The risk of complicated spinal
fracture is also increased [2 ,3] . Traditionally, DISH is consid-
ered a non-inflammatory disease in contrast to axial spondy-
loarthropathy (AS), but the pathophysiological processes be-
hind the ligament calcification and osteophyte formation are
yet unknown [4 ,5] . DISH and AS seem to have certain simi-
lar features on magnetic resonance imaging (MRI), especially
lesions of bone marrow edema (BME) or fatty deposition in
vertebral corners suggesting, that inflammatory reaction has
some role in the pathophysiology of DISH too [6] . The natural
niversity of Washington. This is an open access article under the 
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Fig. 1 – Evolution of a bridging osteophyte on the right side of the L2-L3 levels, from a 5-year follow-up period. Images are 
coronal fat-suppressed T2-weighted MR images, except the bottom right corner represents non-contrast CT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

course of bridging osteophyte formation on computer tomog-
raphy over time has been demonstrated by Yaniv et al. [7] and
Kuperus et al. [8] . Here, we present a case demonstrating the
natural course of bridging osteophyte formation and concomi-
tant BME on MRI. 

Case report 

An elderly patient was admitted to the emergency department
due to severe lower back pain after a fall. In addition to acute
spinal fracture in the ankylosed spine, we noticed the patient’s
history of spinal imaging to be rather interesting. The patient
had suffered from chronic spinal pain and was known to have
DISH for more than 14 years. HLA-B27 was tested negative and
the other laboratory tests were unremarkable. There were no
signs of active or chronic inflammation in the sacroiliac joints.
The symptoms were fluctuating; there had been phases of ex-
acerbated back pain and better years between them. Besides
axial back pain and stiffness, he suffered from radicular pains
caused by osteophytes compressing nerve roots and atypical
right-sided lower back and hip pain due to a large bone bridge
in level L1-L2 protruding into the psoas muscle. 

The first radiographical indications of DISH were seen 14
years ago. At this point, his thoracic spine was partly anky-
losed and at the lumbar spine, there was a large bridging os-
teophyte at level L1-L2. Slowly the disease evolved to affect
most of the thoracolumbar spine. The new bridging osteo-
phytes were formed slowly, level by level, and not in straight
ascending or descending order. The cervical spine has not
been imaged. 

During the last 3 years, several lumbar spine MRIs were per-
formed due to worsening lower back pain ( Fig. 1 ). Those 4 con-
secutive MRI scans showed the formation of a new bridging
osteophyte on a previously spared level. On levels L1-L2, L3-L4,
and L4-L5, there has been typical bridging, right-sided antero-
lateral DISH osteophytes for 10 years, but within a year large
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new bridging osteophyte developed on levels L2-L3. Significant
BME is seen in vertebrae L3 and L4 on the side of the grow-
ing osteophyte, in the newly formed bony bridge itself, and in
the paravertebral soft tissue. In 16 months, the edema disap-
peared, and the osteophyte ceased to grow. The same kind of
BME was seen also in older MRIs showing the evolution of os-
teophyte formation in levels L1-L2. 

Discussion 

Although the exact etiology of DISH is unclear, it is asso-
ciated with higher age, diabetes, obesity, hypertension, and
hyperuricemia amongst some other metabolic derangements
[2] . Genetic, vascular, and mechanical factors influencing new
bone formation have also been proposed [2 ,9] . Although DISH
is thought to be a non-inflammatory disease by nature, it
seems that osteophyte formation can often be companied by
prolonged BME, suggesting an ongoing inflammatory reaction
[6] . Besides the similarities in BME patterns of DISH and AS, the
rate of new bone formation is quite uniform in those diseases
[10] . Mader et al. recently discussed the potential inflamma-
tory processes in DISH suggesting that inflammation might
have a more fundamental role in DISH pathogenesis than pre-
viously thought [11] . 

Our case demonstrates the ongoing inflammation during
the new bone formation in DISH. We also noted the cessa-
tion of active inflammation after completion of the bridging
osteophytes. Still, it is not known if the local inflammation is
inducing the osteophyte formation or is it the sequelae. Anal-
ogous to AS, there may be a sustained predisposition to in-
flammatory exacerbations in DISH leading to the formation
of new bone and bridging osteophytes. Factors activating the
active inflammatory phases in DISH are not yet understood,
but in the future, they might be of help in slowing down the
new bone formation and relieving the symptoms. Sometimes
the amount of inflammation is so remarkable, that it raises a
question about spondylitis or even neoplasm. In these cases,
computed tomography better showing the bony structure may
have an eye-opening role. 

The case also shows the periodical progression in new
bone formation level by level with active and inactive phases.
The slow, but inevitable progression is consistent with the
previous findings about the evolution of DISH [7 ,8] . The most
widely used diagnostic criteria for spinal DISH by Resnick and
Niwayama [1] includes bridging of at least 4 adjacent vertebral
bodies, but with normal or only mildly decreased interver-
tebral disc height and without severe sclerosis or erosion in
facet joints or sacroiliac joints. However, these criteria have
been criticized to underestimate changes in the early stage of
the disease, and newer criteria for early or developing DISH
have been proposed [12 ,13] . The new criteria by Kuperus et al.
[13] include 3 stages: no DISH, early DISH, and definite DISH.
Three adjacent segments with almost complete bone bridges
or one complete bone bridge with incomplete, developing
bone bridges in the adjacent segments are considered early
DISH, while 3 adjacent levels with complete bone bridges
are considered definite DISH. These criteria do not exclude
the possibility of the co-existence of DISH and AS in the
clinical setting. The need for different diagnostic criteria for
the research and clinical settings has also been discussed
[14] . This case underlines the relevance of these criteria for
early-phase disease due to the progressive nature of DISH. We
also know that the symptoms may emerge at just one level
with extensive osteophyte formation. 

Although anecdotal, this case presents longitudinal MRI
features highlighting the role of inflammation in the forming
of bridging osteophytes in DISH. The pathophysiology of the
disease is not understood and needs to be studied further, but
it seems that the inflammation must not be overlooked. 

Patient consent 

Informed consent was obtained from the subject described in
this report. 
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