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Ossification of the ligamentum flavum:

A case report
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Ossification of the ligamentum flavum (OLF) is uncommon and been reported almost
exclusively by the Japanese. We present a case in which OLF caused compressivé myelopathy
in a Thai patient. This patient was a 55 year old male. He complained of a 6 - month
progressive back pain and a 3 - week weakness of both legs. Magnetic resonance imaging
and computed tomography revealed a calcific mass atthe T10 - 11 level. A decompressive
laminectomy with removal of the OLF was performed. Histologic examination confirmed the

diagnosis. His neurclogic status markedly improved after the surgery.
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Several conditions of ossification of the
spinal ligament have been described to cause
myelopathy. Ossification of the ligamentum flavum
is a rare occurrence and mostly found among
Japanese. " OLF may be overlooked or misdiagnosed
because of the rarity of this condition, particularly
outside Japan. We report herein a case of thoracic

myelopathy caused by OLF in a Thai patient.

Case presentation

Afifty-five year old Thai male patient presented
with a six - month progressive back pain which radiated
to both hips and legs and was more pronounced on
the right side. The pain was worse in the supine and
better in the decubitus position. Three weeks prior
to admission he could not stand due to weakness of

his legs.
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Neurological examination showed spasticity
and weakness in both legs. Knee and ankle jerks were
brisk bilaterally. Babinski signs were present bilaterally
but ankle clonus was absent. All sensory modalities
were impaired below the L1 level. He was continent
of bladder and bowel.

Pain radiographic studies did not show any
abnormality except mild thoracic scoliosis. Magnetic
resonance imaging (MRI) showed severe spinal cord
compression from the posterior aspect at the T10-11
level (Fig.1). Additional computed tomography (CT)
revealed this compression to be caused by a calcific
structure (Fig. 2) The provisional diagnosis was OLF.

A decompressive laminectomy with removal
of the OLF was performed. Histologic sections
revealed fragments of bone embedded in the
hypertrophied ligamentum flavum (LF) (Fig. 3). This

finding was consistent with OLF.

Figure 1.

MRI of thoracic spine of the patient. (A) TIWI shows a low Sl lesion posterior to the spinal cord at

the T10-11 level. This lesion is a low Sl in T2WI(B). This lesion is a calcified structure. There is high

Slin the T2WI which enhances after gadolinium injection (C) indicating a myelopathic change.
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Marked neurological improvement was

observed after the decompression. He was discharged

2:53:56.05
'{:\ i;?.s , after two weeks with nearly full recovery of strength
il and better sensation in both legs.

Discussion

OLF was first described by Polgar in 1920
using lateral radiographs. The first case of OLF
causing thoracic myelopathy was reported by
Yamaguchi, et al in 1960.?

OLF is commonly found in Japanese patients.
V911320 AATI 0 Its incidence has not been fully studied. Kudo, et al

PR———— identified OLF in 6.2 % of males and 4.8 % of females

Figure 2. CTatT10- 11level confirms that this by lateral chest radiographs. © Hiroke, studying 128
compression is caused by a calcified skeletons, concluded that in at least 34 % of them,
structure. one ligamentum flavum was ossified. One study

Figure 3. Histologic examination
A. Low power discloses fibrocartilage of the ligamentum flavum (upper) with ossification
(lower) (H&E x 200)
B. Fibrocartilage cells embedded in swollen collagen fibers are depicted (H&E x 400).

C. Well - formed lamellar bone within the ligament is shown (H&E x 400).
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reported it occurring in 20 % of orientals above 65
years of age. ?

Symptomatic OLF usually occurs in the sixth
decade of life in both sexes, affecting males at a

frequency twice that in females.***

OLF frequently involves two or more levels '
and usually involves the lower third thoracic spine
whereas ossification of the posterior longitudinal
ligament (OPLL) tends to involve the cervical , upper
and middle thoracic spine.?*#1319

The process of OLF has been proven to be
mainly endochondral ossification accompanied by a
hypertrophied ligamentum flavum. Ossified areas have
compact and dense lamellar bones with abundant
osteons and well developed Harversion canals,
whereas the marrow cavity presents smaller spaces
and poor development

The precise etiology of OLF has not been
eluciduted. 1t has been reported that patients with
OPLL and OLF display a higher prevalence of obesity,
diabetes mellitus, hyperinsulinism, glucose intolerance
and calcium metabolism abnormality. ® These facts
may suggest sorﬁe metabolic derangement to cause
OLF. Bone morphogenic protein and fibronectin may
be causative factors. ®'? Alterations in composition
of LF with advancing age may be of the mechanisms
of OLF development. @

The most common initial symptom of OLF
is numbness, followed by weakness of the lower
extremities. "> *? Some patients present with
intermittent claudication. " Back pain is a rare
complaint. Almost all patients have gait disturbance
at the time of diagnosis. Urinary problems are usually
found along with severe myelopathy. Spastic

paraparesis, hyperreflexia, Babinski sign, sensory
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level, and loss of proprioceptive sense are usually
present. "?

Lateral spine radiographs can supply important
information as to the site of ossification, especially if
present at the lower thoracic level. Higher levels are
obscured by the scapula and shoulder joint #® The
common appearances of OLF are hook and beak
types. © Myelography is useful to delineate an
extradural mass or a complete block, but has as yet
failed to indicated the etiology.

CT is the most effective imaging modality to
establishing the diagnosis and to show the extentand
configuration of the ossified lesions, as well as the
degree of spinal canal stenosis and has also proven
very useful in planning the surgical approach."® The
LF is most heavily ossified in its capsular portion,
adjacent to the superior articular process. Typically it
forms a V- shaped bone excrescence on both sides,
however, asymmetrical or unilateral sclerosis of the
lamina and stenosis of the spinal canal, the lateral
recesses or intervertebral foramens were also
encountered. At most levels there is a narrow slit
between the ossification and the anterior margin
of the lamina, and this represents the region of
incomplete ossification. Soft tissue densities or less
dense areas resembling bone marrow are sometimes
recognized within the ossified lesions. In general,
OLF is thickest at the intervertebral foramen or the
discfact joint level.” CT with intrathecal contrast
material can supply information regarding compression

of the spinal cord.®

However, the information gained
from the sagittal view of the CT is inferior to that
obtained by MRI. ©

MRI is useful as the initial screening method

to detect the degree of spinal cord injury and character
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of the ossification.? Although OLF is not depicted
with MR, because it shows low signal intensity in both
T1-and T2 - weighted images, we can recognize it as
a posterior impression on the dural sac on T2 -
weightedimages. Fat- containing marrow in OLF gives
intermediate or high signal intensity on T1 - weighted
images.®*'>"'"® A good correlation has been found
between the degree of compression seen on MRI and
the severity of myelopathy. In cases of severe
compression, an increased signal on the T2 - weighted
image may be seen in the spinal cord.® However, as
the\quality of the axial view on MRI is inferior to that
prdvutled by CT, the combination of both modalities
represents the most useful method for the precise
diagnosis of OLF. ©

When myelopathy has developed, non -operative
treatment is not effective.”” Indication for operation
has mainly been directed toward the severity of gait
disturbance.”’ The extent of the decompressed
levels was mainly determined by the findings on
myelography, CT, and MRI. The most successful
approach is a posterior procedure. Most surgeons
perform decompressive laminectomy but Okada, et ai
used laminoplasty and it has proven satisfactory. ¢

After surgery, rehabilitation therapy should
begin immediately and in a stepwise manner. Many
of treatment modalities are similar to those of traumatic
spinal cord injury management. @

There has been one earlier report of OLF in a
Thai patient, but it was an incidental finding in an
ankylosing spondylitis patient and lacked histologic
confirmation. ®® Our case was similar to others with
respect to age of onset and level involved but differed
in presentation. Our case initially presented with

back pain which is uncommon, but aiso had gait
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disturbance at the time of diagnosis. Decompessive
laminectomy with OLF removal was performed and

the result was quite satisfactory.

Conclusions

We report a case of OLF causing thoracic
myelopathy in a Thai patient which neurologically
improved after decompressive laminectomy and
removal of the OLF. We review the related literature
about incidence, age and sex prevalence, etiology,
symptoms and signs, investigation and management
are found some differences between our case and

those reported in the literature.
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