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Abstract

Skeletal fluorosis is a rare toxic osteopathy reported as an endemic disease and caused especially by prolonged ingestion of

high fluoride concentration. Spinal cord compression primarly by the ossification of the posterior longitudinal ligament and

ligamentum flavum, may rarely reveal the disease. Surgical decompression is the treatment of choice.

Introduction:

Skeletal fluorosis is reported as an endemic disease in some parts of the world as the north of Africa where the
prevalence varies between 20 and 65% (1). It is a toxic osteopathy caused especially by prolonged ingestion
of water having high fluoride concentration or rarely by inhalation of fluoride ions in geographic areas where
high levels of fluoride occur naturally (2,3). SF is often asymptomatic. Most common symptoms of SF are
bone pain, muscle weakness, bone deformities and pathologic fractures. Neurological complications are rare
and include predominantly radiculo-myelopathies ; the majority of those involve the cervical region (4). We
present three cases of SF revealed by spinal cord compression.

Case reports:

Case 1: A 63-year-old man from a rural region where people regularly consume well water with fluoride dust,
presented to our department with quadriplegia and urinary incontinence. His symptoms started insidiously
with pain in the joints and the back. Then, he started having weakness of upper and lower limbs with
difficulty in walking. Clinical examination revealed stiffness of the neck and back, a spastic quadriplegia
with stretch reflex hyperactivity and presence of Babinski sign. Blood tests were normal. On X-rays of
cervical and thoracic spine, a diffuse osteocondensation was found. A cervical CT revealed a spinal cord
compression by exuberant osteophytosis and ossification of longitudinal ligament at cervical levels (C4-C7).
MRI revealed signs of myelopathy with high signal intensity T2 of the spinal cord (Fig.1) . Only symptoms
treatment (analgesic and non-steroidal anti-inflammatory drugs) was proposed for this patient. Surgical
decompression was discussed but not performed because of the high-risk-surgery.

Case 2: A 70-year-old man from south of Tunisia, presented to our department with 1-year history of
weakness of upper and lower limbs with urinary incontinence. Clinical examination revealed a severe spas-
tic quadriparesis, a pyramidal syndrome with a sensory level (T4) accompanied by back pain with limited
spinal mobility. In addition, brownish mottling was observed on his teeth. Plain X-rays of cervical and
thoracic spine and computed tomography (CT) revealed diffuse osteosclerosis with exuberant osteophytosis
and ossification of the posterior longitudinal ligament. In addition, an ossification of interosseous membranes
on forearms and legs-X-rays was found(Fig.2) . Biological tests were normal. Magnetic resonance imag-
ing (MRI) revealed a spinal cord compression due to ossification of the ligamentum flavum and posterior
longitudinal ligament at the cervical level (C4-C6) with high signal intensity (T2) of the spinal cord.
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Case 3: A 70-year-old-man from a rural area (Sidi Bouzid, Tunisia) presented to our department with
4-months history of chronic weakness of lower limbs with urinary incontinence accompanied by neck and
lower back pain. On examination, a spastic quadriparesis with a pyramidal syndrome and Babinski sign were
revealed. X-rays showed increased bone density with calcification of ligaments, muscular attachment (on
pelvis and spine) and interosseous membranes. MRI revealed a spinal cord compression due to ossification
of posterior longitudinal ligament at the cervical level. Decompressive laminectomy was proposed for this
patient.

Discussion:

Chronic endemic fluorosis is a major health problem in some regions of the world, especially in India, Asia,
and Africa (5).

SF occurs as an endemic disease in some regions of the south of Tunisia especially rural areas because
of the consumption of well water having fluoride more than 4ppm, the poor socio-economic status and
the hot climate (6). For our three patients, SF was diagnosed based on epidemiological data (endemic
region, consumption of well water having high fluoride concentration) associated with radiographic findings
(diffuse osteoncondensation, osteophytosis, ossification of ligaments, interosseous membranes and tendon
attachments). The diagnosis of SF can be confirmed by the detection of excess fluorine in the blood, urine,
or bone tissue. Blood fluorine values higher than 0.2 mg/l are associated with a high risk of SF (2).

SF is often asymptomatic but in the advance stages, it causes crippling deformities and neurological com-
plications. Neurological manifestations of SF are predominantly those of radiculo-myelopathies, present in
10% and the majority of those involved the cervical region. Higher cerebral function defects or cranial nerve
palsies are extremely rare (7,8). Radiculo-myelopathy arise primarily from mechanical compression of the
spinal cord and nerve roots from osteophytosis, sclerosed vertebral column and ossified ligaments (8). In our
cases, the spine cord compression revealed the chronic fluorosis and the compression was caused by posterior
vertebral ligament calcification at the cervical region.

MRI with T2 sequences are useful when there is suspicion neurological complication because they demonstrate
not only the ligamentous ossification but the degree of spinal cord compression (2,9,10). Decompressive
laminectomy is recommended in selected cases of myelopathy caused by ossification of the ligamentum
flavum and/or posterior longitudinal ligament. It is only possible in such of those early cases in which the
compression is confined to a limited segment of the vertebral column (8).The surgical intervention must
be well discussed, considering the surgical risk. In such instances, surgery is fraught with the possibility
of complications, including difficulty in intubation because of the rigid cervical spine and high risk for
postoperative respiratory complications because of restricted chest movements (9).

Conclusion:

SF is a rare chronic metabolic bone disease that the severity lies in the development of skeletal deformities
and neurological complications. No current treatment can be proposed except for prevention and stopping
etiological factors of chronic fluorosis. Myelopathy is a serious neurological complication that, despite its
rarity, can reveal SF. At the stage of neurological complications, surgical decompression is recommended in
recent forms with encouraging results.
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Figure legends:

Figure 1 : Skeletal fluorosis. MRI of cervical spine: ossification of the posterior longitudinal ligament with
compression and high signal intensity of the spinal cord.

Figure 2: Skeletal fluorosis. X-rays of forearms: ossification of interosseous membranes.
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