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Ossiﬁcation of the ligamentum ﬂavum: Diet and genetics
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Abstract
Ossiﬁed ligamentum ﬂavum (OLF) is being appreciated as an important cause of thoracic myeloradiculopathy. However, despite
numerous epidemiological and basic science studies, the pathogenesis of OLF has not been conclusively established. Ossiﬁcation and
symptom development are signiﬁcantly more frequent in the Japanese population, therefore supporting a genetic predilection for the
disease process. We present an unusual case of OLF in a patient from a low-risk genetic background (Chinese), exposed in youth to
a lifestyle and diet from a high-risk population (Japanese). Based on our case report, we support the view that dietary habits may constitute an independent risk factor for OLF and ossiﬁcation of the posterior longitudinal ligament.
 2006 Published by Elsevier Ltd.
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1. Introduction
Ossiﬁcation of the ligamentum ﬂavum (OLF) was ﬁrst
reported in the 1920s by Polgar using lateral radiographs,1
and then further described by Yamaguchi and Isuruni as
thickened/ossiﬁed ligamentum ﬂavum. It is now appreciated as an important cause of thoracic myeloradiculopathy.2–4 Despite numerous epidemiological and basic
science studies, the pathogenesis of OLF has not been conclusively established.5 Case reports from Caucasian, AfroAmerican and Asiatic populations have been documented,6,7 however, ossiﬁcation and symptom development are signiﬁcantly more frequent in the Japanese
population, therefore supporting a genetic predilection
for the disease process. Of all documented cases in the literature, the large majority are Japanese subjects (88.8%),
with Caucasian patients being the next most prevalent
(8.2%).8
Recent studies have revealed that bone morphogenetic
proteins and transforming growth factors play an important role in the matrix hyperplasia and ossiﬁcation of the
spinal ligament. Human ligamentum ﬂavum cells have been
found to be susceptible to adenovirus-mediated markers,
which suggests further possible genetic modiﬁcations.9 In
addition, based on epidemiological data, dietary habits
may constitute independent risk factors for OLF and ossiﬁcation of the posterior longitudinal ligament (OPLL).10
We present an unusual case of OLF in a patient from a
low-risk genetic background (Chinese), exposed in youth to
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a lifestyle and diet from a high-risk population (Japanese).
The role of lifestyle exposure is the positive link between
background and pathology.
2. Case report
A 50-year-old man presented with progressive lower
limb weakness over a 24-hour period from independent
mobility to loss of lower extremity movement (speciﬁcally,
leg/foot-lifting). He had a background history of cervical
myelopathy from OPLL of the cervical spine, treated previously with a laminoplasty. An MRI scan was performed
and demonstrated multilevel thoracic ossiﬁcation of the ligamentum ﬂavum (OLF). A lesion at T10/T11 (Fig. 1) was
resulting in cord signal change on T2-weighted MRI and
this compression was surgically addressed.
During surgery a calciﬁed lesion in the region of the
T10/11 ligamentum ﬂavum was exposed. The lesion was
ﬁrmly adhered to the dura with no discernable plane between OLF and dura. The boney lesion was removed using
a high-speed drill and curettes. The arachnoid membrane
was intact at the completion of the decompression and
the dural defect was reconstructed with a dural graft substitute. In the postoperative phase, his power initially worsened for 48 hours, then improved, being suitable for early
rehabilitation.
On review of his family history, the patient was of Chinese extraction, both parents being born and raised in
mainland China. However, the patient was born in a coastal village in Japan, then lived in Japan for a further two
decades prior to moving to North America. He described
his upbringing as ‘‘standard Japanese’’, including diet.
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Fig. 1. Sagittal T2-weighted MRI demonstrating signiﬁcant compression
at the T10/11 level with cord signal change. Multilevel ossiﬁcation of the
ligamentum ﬂavum can be seen.

3. Discussion
The ligamentum ﬂavum is a yellow elastic ligament
extending from C2 to S1, composed of a longitudinal
network of elastic connective tissue. Thickening of this ligament may lead to various neuronal compression
syndromes, notably due to ﬁbrosis of the ligaments secondary to degenerative change or ageing. Since the initial
description of thoracic myelopathy due to OLF in 1964,
there have been many reports in the literature. The thickened ligament may be calciﬁed or ossiﬁed with appropriate
attenuation on CT scan or MRI. Although not well understood, the etiology of OLF also includes trauma, diﬀuse
idiopathic skeletal hyperostosis (DISH), ankylosing
spondylosis,
hemochromatosis,
adenocarcinomatous
metastasis, ﬂuorosis and disorders of calcium and
phosphorous.11–13 OLF predominantly aﬀects men younger than 50 years.
Research into OLF has been predominantly by Japanese investigators, and relates to the prevalence of this
condition in the Japanese population. Higher incidences
of obesity and disturbance in glucose metabolism have
been reported in patients with OPLL and OLF. However,
the mechanisms by which obesity and disturbance in glucose metabolism contribute the development of OLF remains unclear, with the obvious genetic inﬂuence a
major contributor. Studies have shown that numerous
growth factors regulate the development, growth, and
maintenance of cartilage and bone tissues and that growth
factors can initiate and stimulate new cartilage and bone
formation at juxtaskeletal sites. Bone morphogenetic proteins and TGF-b may have important roles in the pathogenesis of OPLL and OFL; however, the link between
these biochemical and genetic ﬁndings and lifestyle factors
has not been deﬁnitively documented. Animal models
have revealed that OLF and secondary spinal cord compression were produced in mice via implantation of bone

morphogenic protein in comparison with controls. Elevated plasma ﬁbronectin concentrations acting as a promoter of ﬁbroblasts in ligaments, resulting in
endochondral ossiﬁcation, is another proposed etiology
for the pathogenesis of OLF.14 The role of genetic background in the development of OPLL and OLF has been
demonstrated by pedigree surveys, twin surveys, and a human leukocyte antigen (HLA) haplotype study,15 with initial DNA analysis studies being conducted. Initial results
indicate that abnormalities in Type XI collagen gene may
be associated with OPLL and OLF.16
In addition to the considerable genetic proﬁling of OFL,
lifestyle and diet is likely to be involved in the pathogenesis
of this condition, with reports that patients with OPLL and
OLF have a higher prevalence of obesity, diabetes mellitus,
hyperinsulinism and impaired glucose tolerance.17 Our patient represents an unusual combination of race, lifestyle
and pathology. There is only a single literature report of
OLF in a Chinese subject,18 despite the immense Chinese
population base. Although of Chinese extraction by birth,
our patient was raised in Japan and has a pathology that is
very common in Japan. Although there is a possibility that
the combination is purely coincidental, this scenario is
highly improbable. Therefore, the question remains that
an aspect of our patients’ upbringing is a factor with the
pathogenesis of his OLF and OPLL, most likely lifestyleand diet-related. Our report suggests that dietary habits
may constitute independent risk factors for OLF as has
been previously alluded to in regional population studies
based in Japan. Further work will be needed to prospectively determine the relationship between dietary habits
and OLF risk.
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Abstract
An 18-year-old man presented with progressive weakness of proximal muscles with prominent diurnal variation for 3 months. He had
bilateral ptosis since his childhood without diurnal variation or double vision. Neurological examination showed involvement of levator
palpebrae superioris and lateral rectus muscles bilaterally. The plasma glucose after 75 gm glucose load was 302 mg/dL. The electrophysiological study revealed myopathic pattern and a decremental response in repetitive nerve stimulation. The plasma lactate was elevated
and the muscle biopsy showed numerous ragged-red ﬁbers. Serum acetylcholine receptor antibody assay was positive. We diagnosed
myasthenia gravis with mitochondrial myopathy.
 2006 Elsevier Ltd. All rights reserved.
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1. Introduction
Myasthenia gravis (MG) is a neuromuscular disorder
characterized by weakness and fatigability of skeletal muscles1 due to a decrease in the available number of acetylcholine receptors (AChR). Diplopia and ptosis are
common initial presentations. Harvey and Masland in
1941 described the decremental muscle response to repeti*
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tive nerve stimulation (RNS), which is the basis for the
most commonly used electro-diagnostic test for this disease. Elevated serum AChR binding antibody virtually ensures the diagnosis of MG.2
Slowly progressive ptosis may also be a presenting feature of various muscle disorders. The single most common
sign of mitochondrial myopathy is chronic progressive
external ophthalmoplegia (CPEO), manifested as ptosis
without diplopia. A number of characteristic syndromes
have been documented with associated features including
asymptomatic retinal pigmentation, proximal myopathy,
epilepsy, encephalopathy, cardiac conduction abnormalities and diabetes.3

