
Abstract

Ossification of ligamentum flavum (LF) is a patho-
logical condition that causes neurological symptoms
and usually occurs in the thoracic spine and less
frequently   in the cervical spine. Symptomatology
usually involves occipital headache in the early
stage, neck pain and later sensory disturbances
of upper and lower extremities, gait disturbance,
restricted   cervical movement and tetraparesis.
Herewith  , we report on 3 cases of ossification of the
LF in the cervical and thoracic spine that had a
favourable outcome after surgical treatment. 
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Introduction

Ossification of the ligamentum flavum (OLF) is a
pathological condition that causes neurological
symptoms (radiculopathy and/or myelopathy) and
usually occurs in the thoracic and less frequently in
the cervical spine. Mechanical stress, growth factors
and trauma, are the most common reason for the
development   of ossified ligamentum (Li et al. 2006,
Wang et al. 2007). This pathological condition is
usually encountered in East Asian populations and
exceptionally reported in Caucasian people (Inamasu
et al. 2006). Herewith, we report on three cases
of OLF in Caucasian people that were treated in our
institute. 

Case report

Case 1

A 84-year-old female presented in our institute
complaining of gait imbalance and numbness of the
left hand and foot that gradually worsened over a
period   of ten months. On admission her gait was

spastic and hypaesthesia at the dermatome C6 in
both hands was revealed. The reflexes were hyper-
active in the lower extremities. Deep tendon reflexes
were increased at and below the bilateral biceps with
myoclonus bilaterally. There was no urinary or
bowel dysfunction. Plain x-rays of the cervical spine
failed to demonstrate any specific abnormality. Mag-
netic resonance imagining (MRI) (Fig. 1A, B) of
cervical   spine that ensued, showed posterior com-
pression of the dural tube, in the area corresponding
to the ligamentum flavum, with cord compression at
C4-6 levels. These hypointense lesions had similar
signal intensity with the bone marrow in the T1- and
T2-weighted images. The patient was operated and
the lamina of the C4 and C5 vertebra and the nodular
masses were removed en bloc. Besides the depres-
sion on the undersurface, there was no bony pedicle
arising from the lamina. These masses were con-
nected with the tissue of the ligament to a globular
epidural masses beneath the C4 and C5 lamina, with
no fixation of the bony masses, causing compression
of the cervical cord and myelopathy. Histopathology
revealed osteochondral metaplasia and the presence
of elastic fibers. Postoperative the spasticity in the
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Fig. 1. — A preoperative sagittal (A) and axial (B) T2-
weighted images of the cervical spine show the cervical stenosis
and the ossification of the ligamentun flavum at C4-C5 and C5-
C6 levels. This ossification is seen as a hypointensity in the
dorsal   aspect of the spinal canal caused myelopathy.



lower limbs improved and the patient managed to
walk without major difficulty. At the 1-year follow-
up, there was total recovery of neurological func-
tions.

Case 2

A 72-year-old woman complained of pain at the
cervical area and numbness in her left hand gradu-
ally worsened over the last six months. On neuro -
logical examination there was hypaesthesia at the
dermatome C5 and an increase at the deep tendon
reflexes below the level of the triceps without
myoclo nus or Babinski reflexes. MRI that ensued
showed enlargement of the ligamentum flavum at the
C4-5 level and stenosis in the cervical canal. T1- and
T2- weighted MR imaging disclosed a hypointense
mass posteriorly and dorsal in the anatomical place
of the ligamentum flavun, and signs of cervical
spinal cord compression. The patient underwent a
posterior decompression via a laminectomy of the
C4-C5 level. The ossified ligament was removed
carefully en bloc under microscopic visualization.
Histological examination revealed the presence of a
fibrochondral tissue with degenerative elements and
without signs of malignancy. One year postoperative

there was gradually improvement of neurological
symptoms. 

Case 3

A 66-year-old woman complained of gait imbal-
ance that gradually worsened over a period of
2 months. On neurological examination the deep
tendon   reflexes were increased at and below the
T12 level, with bilaterally positive myoclonous and
Babinski, without urinary or bowel dysfunction. CT
revealed narrowed spinal canal resulting from a
dorsolateral   V-shaped hyperdensity. MRI that ensued
showed (Fig. 2A, B) hypointense signal at the
anatomical place of the ligamentum flavum, with
cord compression at T11-T12 level. The patient
underwent   posterior decompression and laminec-
tomy (Fig. 2C). The ossified ligament was slightly
connected by dura and removed en bloc. Postopera-
tively, the patient's neurological status started to
improve   gradually.

Discussion

OLF is a pathological condition that causes
neurological   symptoms and usually occurs in the
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Fig. 2. — A preoperative axial (A) and sagittal (B) T2-weighted MR image showing a hypointense signal at T11-T12 level. C. Post-
operative sagittal T2-weighted MR image showing the decompression at the T11-12 level. 
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thoracic and less frequently in the cervical spine. It
is more common in East Asian countries and usually
affects adults 40 to 60 years of age (Inamasu et al.
2006). The mechanism of hypertrophy and progres-
sion of ossification is confined to ligament flavum
(LF) only and does not extend to the neighbouring
spinal bony arch (Kyongsong et al. 2008). The sig-
nificant role of hypertrophy and ossification of the
LF, is not clearly understood, but has been found an
association with ossification of the posterior longi-
tudinal ligament (OPLL), or diffuse idiopathic skele-
tal hyperostosis (Wang et al. 2007). Furthermore,
bone morphogenetic proteins (BMPs), vascular
endothelial   growth factor (VEGF) (Aizawa et al.
2006), transforming growth factor-� (TGF�) (Wang
et al. 2007) and especially the cartilage derived
morphogenetic   protein-1, a key molecule regulating
cartilage formation and member of the TGF� super-
family have been related to the development and
growth of ossification of the ligament (Wang et al.
2007). 

Most cases of OLF (Inamasu et al. 2006) occur
in the thoracic spine or the thoracolumbar spine and
rarely in the cervical spine (Kruse et al. 2000). Tho-
racic OLF is most frequented noted in patients with
diffuse idiopathic skeletal hyperostosis, fluorosis,
diabetes   mellitus and ankylosing spondylitis (Li et
al. 2006) and occur in only 2% of all spines surgeries
(Aizawa et al. 2006). The number of OLF-affected
segments varies. Forty to 60% has single-segment
interlaminar disease and in 10 to 25% the OLF is
multisegment. 30 to 50% of OLF patients coaxed
with ossification of the posterior longitudinal liga-
ment (OPLL) (Inamasu et al. 2006, Li et al. 2006).
Asymptomatic OLF may be a relatively common
condition in the elderly population (6.2% in male
and 4.8% in female patients) (Inamasu et al. 2006)
and occur in 38,5% in thoracic areas, 26,5% in lum-
bar and only 0,9% in cervical regions (Kyongsong
et al. 2008). According to the distribution pattern of
ossification in MRI three types of OLF have been
described, namely isolated, continuous and non-con-
tiguous. Another classification by CT-scan is lateral,
diffuse and thickened nodular 55% (Li et al. 2006) . 

Symptomatology usually involves occipital head -
aches in the early stage, neck pain and later sensory
disturbance of upper and lower extremities, gait dis-
turbance, restricted cervical movement and tetra-
paresis (Tatsuhito et al. 2000). OLF in the thoracic
area is associated with back pain and numbness
(Aizawa et al. 2006). On radiological investigation
CT shows a bean-like high density mass inside the
LF, with no continuation to the neighbouring lamina.
On MRI there is usually a dorsolateral low signal
mass appearance on both T1 and T2-weighted

images   (Tatsuhito et al. 2000, Kruse et al. 2000).
Posterior decompression with laminoplasty or an
bloc laminectomy combined with lateral fusion is the
mainstay treatment (Li et al. 2006). For thoracic
OLF fenestration or en bloc laminectomy are usually
performed (Aizawa et al. 2006). The ossified liga-
ment should be removed carefully because there
might be an ossification of the dura matter. In our
series   we removed en bloc the ossified ligament
despite   strong adhesion to the dura matter and with-
out dural tear. 

The overall prognosis may not be optimal because
of the long-standing compression of the ossified LF
at the spinal cord (Inamasu et al. 2006). Preoperative
symptom’s duration has been reported to significant
related with patients outcome (Inamasu et al. 2006).
The surgical outcome depended on the severity of
myelopathy, thus the earliest it is operated the better
the outcome (Aizawa et al. 2006, 7).

Conclusions

To conclude, ossification of the ligamentum
flavum has been widely recognized as a primary
cause of thoracic myelopathy, even though the
pathogenesis is still poorly understood. Furthermore,
although OLF in the cervical spine segment is rare,
the interesting finding in our series was that we
encountered   two patients with OLF in the cervical
spine. Further research and studies of OLF cases
are necessary for early and correct diagnosis and
therapy, in order to avoid a poor clinical outcome.
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