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Lumbar Spinal Stenosis Due to a Large Calcified
Mass in the Ligamentum Flavum
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We describe a rare case of lumbar spinal stenosis due to a large calcified mass in the ligamentum flavum. This patient presented
with a 12-month history of severe right leg pain and intermittent claudication. A computed tomography scan was performed, reveal-
ing a large calcified mass on the ligamentum flavum at the right-hand side of the lumbar spinal canal. We performed a laminotomy at
the L4/5 level with resection of the calcified mass from the ligamentum flavum. The findings of various analyses suggested that the
calcified mass consisted mostly of Ca,(PO,), and calcium phosphate intermixed with protein and water. The calcified mass in the liga-
mentum flavum was causing lumbar spinal stenosis. Surgical decompression by resection of the mass was effective in this patient.
The calcified material was composed mainly of elements derived from calcium phosphate. Degenerative changes in the ligamentum
flavum of the lumbar spine may have been involved in the production of this calcified mass.
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Introduction

Chondrocalcinosis and calcium pyrophosphate dihydrate
(CPPD) crystals deposition can involve the spine through
a variety of mechanisms. Acute and chronic articular
chondrocalcinosis may produce destructive lesions of
the vertebral body and disc space. This pathology can be
confused with infectious discitis and ankylosing spondy-
litis [1]. Myelopathy and cervicomedullary compression
have been reported on a number of occasions secondary
to nodular deposition of CPPD crystals in the ligamen-
tum flavum [2,3] or on the atlanto-occipital ligament [4].
These findings suggest that calcification of the ligamen-
tum flavum may be a rare manifestation of the deposition
of CPPD crystals.

Calcification of the spinal ligaments, mainly the poste-
rior longitudinal ligament and the ligamentum flavum,
is a well-known cause of myelopathy and radiculopathy
of the cervical and thoracic spine [5-7]. Based on several
reports, calcification occurs mainly in the ligamentum
flavum of the cervical spine [2,5]. Calcification of the
ligamentum flavum in the lumbar spine is quite common
[8,9]. While these reports indicated the small calcium
phosphate dehydrate crystal deposition were quite com-
mon, the formation of a calcified mass larger than 10 mm
in size has yet to be fully elucidated. In addition, there
are few reports of symptomatic unilateral leg pain or in-
termittent claudication caused by a large calcified mass
[10]. We observed a large symptomatic calcified mass in
the ligamentum flavum of the lumbar spine and the sub-
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sequent analysis of the principal components of the mass.
To date, no reports have been made on the pathological,

morphological, and elemental analyses of calcification

(A)

Fig. 1. Myelogram of the lumbar spine. (A) Frontal view. (B) Lateral
view.

in the ligamentum flavum of the lumbar spine. Here, we
present the case of a patient with lumbar spinal stenosis
due to a large calcified mass in the ligamentum flavum.
The symptoms improved following resection of the mass.

Case Report

A 68-year-old male had a 12-month history of right leg
pain and intermittent claudication. He developed increas-
ing right lateral thigh and calf pain with walking and
squatting. The pain was severe and caused limitation in
his daily life; he had difficulty in walking and standing
for more than 10 minutes. Motor function of the right
extensor hallucis longus revealed weakness, but sensory
disturbance was not evident. He had no bowel or blad-
der dysfunction. Straight-leg-raising tests were negative
in both limbs. The patellar and Achilles tendon reflexes
were within the normal range and pathological reflexes

(.

Fig. 3. Magnetic resonance imaging of the lumbar spine. (A) Sagittal T2-weighted. (B) Axial T2-weighted. (C) Axial T1-weighted

images.
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were not identified. The patient had a history of bronchial
asthma, and he had been prescribed nonsteroidal anti-
inflammatory drugs and vasodilatory agents for lumbar
spinal stenosis.

Although the plain radiographs of flexion and exten-
sion in the lumbar spine showed no evidence of insta-
bility, a myelogram demonstrated spinal stenosis at the
L4/5 level (Fig. 1). A computed tomography scan was
performed for analysis of the affected area (Fig. 2), re-
vealing a huge calcified mass on the ligamentum flavum
at the right-hand side of the lumbar spinal canal. Mag-
netic resonance imaging (MRI) revealed compression of
the cauda equina at the L4/5 level, the compression mass
showed low intensity with T1- and T2-weighted MRI (Fig.
3).

We performed a laminotomy at the L4/5 level with
resection of the calcified mass from the ligamentum fla-
vum. The mass had compressed the nerve root on the
right-hand side at the L5 nerve root of in the foramina
of the spinal canal (Fig. 4). The calcified mass in liga-
mentum flavum is 13 mm long and 8 mm wide (Fig. 4B).
The macro-specimen, which was dried in air, revealed a
white, hard mass (Fig. 5) with a chalky appearance. Scan-
ning electron microscopy (SEM) and electron probe mi-
croanalysis (EPMA) of the mass were performed with the
Hitachi S-3500N Natural-SEM (Hitachi, Tokyo, Japan)
and Horiba EMAX-7000 X-ray microanalyzer (Horiba,
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Kyoto, Japan) (Fig. 6A). Based on EPMA, 2 chemical
elements showed peaks—calcium (Ca) and phosphorus
(P) (Fig. 6B), with all 4 areas (Fig. 6B) showing the same
2 peaks. Subsequently, fourier-transformed infrared

microspectroscopy (FTIR) was performed using JEOL
WINSPEC-50 (JEOL, Tokyo, Japan) and IR-MAU (JEOL,

Fig. 4. Macroscopic image of the calcified lesion excised from the
ligamentum flavum. (A) Resection of the lateral recess at the L4/5
level. (B) Dorsal aspect of the lateral recess. The arrow shows a huge
calcified mass in the ligamentum flavum.

Fig. 5. Optical microscopic images (x15). (A) Lateral. (B) Frontal.

Fig. 6. (A) Scanning electron microscopy of the calcified region. (B) Electron probe micro-analysis of the areas numbered 1-4 in

Fig. 6A.
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Tokyo, Japan), to reveal the chemical structure of the
calcified mass (Fig. 7). The FTIR peaks were determined
as being approximately 1,033, 1,417, and 1,652 in this
material. The peak of approximately 1033 showed mainly
calcium triphosphate (Ca;[PO,],) and calcium phosphate
(CaHPO,), referring to our data for pure Ca,(PO,),. The
peaks of approximately 1,417 and 1,652 showed proteins,
referring to our data for pure proteins. Collectively, the
SEM, EPMA, and FTIR findings suggest that the calci-
fied mass consisted mostly of Ca;(PO,), and CaHPO,
intermixed with protein and water (H,O). Histological
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Fig. 7. Fourier-transformed infrared absorption microspectroscopy of
the calcified ligamentum flavum.

examination of the elastic fibers and calcified mass was
performed with hematoxylin and eosin, elastica Van Gie-
son, and Azan staining (Fig. 8). The calcified mass was lo-
cated in the degenerated ligamentum flavum, with a well-
delineated margin (Fig. 8A, B). Degeneration of elastic
fibers was accompanied by a proliferation of collagen
fibers among the elastic fibers (Fig. 8C, D). Loss of elastic
fibers was defined as a focal loss of elastic fibers replaced
by a cicatricial proliferation of collagen fibers (Fig. 8D).

Discussion

Calcification is caused by deposition of calcium minerals
into soft tissue. Calcifications may be classified on wheth-
er there is mineral balance or not, and the location of the
calcification. Meanwhile, ossification is the process of lay-
ing down new bone materials by cells called osteoblasts.
Intramembranous ossification is the direct laying down of
bone into the primitive connective tissue and collagen fi-
bers, while endochondral ossification involves a cartilage
and a chondrocyte as a precursor. Our pathological data
showed that there weren’t any cells in the area of calcifica-
tion, while a lot of cells like osteoblast and multinuclear

Fig. 8. Histopathological analysis of the calcified mass. (A) Hematoxylin and eosin (H&E) staining (x12.5) of the resected specimen.
(B) Border between the calcified region and the ligamentum flavum (H&E, x40). (C) Elastica-van Gieson staining of the ligamentum
flavum (x100). (D) Azan staining of the border between the calcified region and the ligamentum flavum (x100).
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cells, such as osteoclasts, were recognized in the area of
lamina bone. These finding suggest that the huge calcified
mass is not the ossification, but the calcification (Fig. 8A,
B).

In one report, calcification of the ligamentum flavum
caused cervical spondylotic myelopathy [5] in a white
female. In Japanese patients, cervical myelopathy due to
calcification of the ligamentum flavum has been reported
[11,12]. Cabre et al. [6] reported 6 cases (5 females and
one male) in black patients from the Caribbean with cer-
vical myelopathy due to calcification. Based on previous
case reports, females appear to have a higher susceptibil-
ity to cervical myelopathy from calcification of the liga-
mentum flavum [11]. In the cervical spine, this disease
is more common in the lower cervical region and the
cervicothoracic junction [11]. These reports suggest that
cervical myelopathy or radiculopathy due to calcification
of the ligamentum flavum affects patients regardless of
ethnicity. However, severe calcification of the ligamentum
flavum in the lumbar spine has rarely been reported, thus
raising the question: is there a difference between the lig-
amentum flavum in the cervical and lumbar spines that
may explain the higher incidence of calcification of this
structure in the cervical spine? Using quantitative image
analysis, Nihei et al. [13] reported that the ligamentum
flavum of the cervical and upper thoracic spines has
abundant collagen fibers, while that of the lower thoracic
and lumbar spines has abundant elastic fibers. Therefore,
the formation of a large calcified mass in the ligamentum
flavum of the cervical spine could be attributed to the
difference in the composition of the latter in the cervical
and lumbar spinal regions.

It has been reported that calcification is frequently ob-
served in the elderly and these patients tend to present
with more severe preoperative symptoms [14]. Degenera-
tion of the lumbar ligamentum flavum is characterized
by a decrease in elastic fibers and an increase in collagen
fibers [14,15]. We, the authors, were interested in why
calcification occurred in the ligamentum flavum at the
L4/5 level. Our histological data suggested that micro
damage and mechanical stress in the ligamentum flavum
resulted in more severe damage, such as fragmented or
shrunken elastic fibers and the proliferation of collagen
fibers. The incidence of CPPD crystal deposition in the
ligamentum flavum was seen in 24.5% of patients, who
had undergone surgery for lumbar spinal stenosis [9].
Considering these reports, CPPD may be found generally
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in the thick and hypertrophic ligamentum flavum under-
going degenerative change. Mwaka et al. [16] reported
on a considerable number of hypertrophic chondrocytes
and fibroblast-like cells around the focal areas of crystal
deposits, and transforming growth factor-p and vascular
endothelial growth factor were observed in hypertrophic
chondrocytes immediately near CPPD crystal deposits in
the degenerative ligamentum flavum. These findings sug-
gest that CPPD deposits in the ligamentum flavum are
involved in chondrocyte hypertrophy and shrinkage of
elastic fibers. While the pathological calcification of the
ligamentum flavum, as described above, produced few
symptoms, the large calcified lumbar mass in our patient
indicated a symptomatic radiculopathy and while being
a rare occurrence, may have been caused by a variety of
mechanisms.
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