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Silicosis had been considered for decades as an illness with manifestations of lung
fibrosis due to inhalation of overconcentrated SiO: dust. To the best of our knowl-
edge, studies have yet to report SiO: deposits in any other tissues and organs. In
the present case, while performing bilateral artificial total hip arthroplasty for one
patient, we found that the articular cartilage of the bilateral femoral head was
black. Therefore, specimens thereof were sent for pathological examination. Path-
ological examination (immunohistochemistry) and polarized light microscopy re-
vealed the presence of considerable brown, acicular, rhombic, and crumb-like
crystals. The crystals were mainly composed of SiOz. SiO: could deposit in vessels
and femoral head cartilage via blood circulation.

Key Words: Silicon dioxide, vessels, cartilage, femoral head

INTRODUCTION

Silicosis had been considered for decades as an illness with manifestations of lung
fibrosis due to inhalation of overconcentrated SiO: dust. Many studies have shown
that silicotic nodules can form in other tissues and organs, including the liver, kid-
neys, spleen, heart, abdominal lymph nodes, and so on."* However, none have re-
ported on SiO: deposits in vessels and femoral head cartilage.

CASE REPORT

A 50-year-old patient was admitted to the Department of Orthopedics at our hospi-
tal. He had complained of pain in the left hip for more than 3 years and in the right
hip for more than 1 year. The symptoms had deteriorated with joint dysfunction for
2 months. He had no history of hypertension or diabetes mellitus and he did not
smoke or drink. The patient had worked as a coal miner for more than 10 years.
Upon physical examination, we noted rachioscoliosis to the right. Intervertebral
space had no tenderness or percussion pain. Spinal mobility was normal. His pel-
vis tilted to the right and the left hip joint was flexion deformed. Sensation, loco-
motion, and circulation of the four limbs were good. Routine blood test, liver and
renal function, E6A, ESR, CRP, HLA-B27, ASO, and RHF were all in their nor-
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mal ranges. Radiograph of the patient’s lungs revealed the
lung markings of increased and thick bilateral lungs, in ad-
dition to mottled unclear edges and diffuse distribution of
high density material in both lungs. The radiograph was
consistent with early silicosis (Fig. 1). Radiograph and CT
of the pelvis and bilateral hip joints revealed bilateral avas-
cular necrosis of the femoral head, bilateral degeneration of
hip joints, and subluxation of left hip joint. Accordingly, we
diagnosed the patient with bilateral avascular necrosis of
the femoral head, bilateral degeneration of hip joints, and
subluxation of left hip joint.

Thereafter, we performed bilateral artificial total hip ar-
throplasty. During the operation, we found that the capsula
articularis coxae, synovial membrane, and articular carti-
lage of the bilateral femoral head, as well as the vessels of
bilateral greater trochanter, were black (Figs. 2 and 3).
These specimens were sent for pathological examination.
Pathological examination (immunohistochemistry) and po-

Fig. 1. Radiograph of the lungs: lung markings of both lungs are increased
and thick; mottled, unclear edges and diffuse distribution of high density
material in the bilateral lungs are visible. The radiograph is consistent with
early silicosis.

Fig. 2. Excised bilateral femoral head.

larized light microscopy revealed chronic synovitis and
proliferation of granuloma, as well as the presence of con-
siderable brownish acicular, rhombic, and crumb-like crys-
tals. At their edges, giant cell reactions of foreign-bodies
were found. The crystals mainly comprised SiO- (Fig. 4).

DISCUSSION

In modern medicine, silicosis is considered an illness with
main manifestations of lung fibrosis due to inhalation of
overconcentrated SiO2 dust.' SiO: dust destroys alveolar
macrophages, thus inducing pathological changes indica-
tive of silicosis. So far, there has been no case report about
SiO» deposits in vessels or cartilages. The anatomical fac-
tors of the femoral head and neck are beneficial to silica de-
position. First, the femoral head is widely covered by artic-

ular cartilage, thus making its blood supply the end of the

Fig. 4. Pathological examination (immunochistochemistry) and polarized
light microscopy: chronic synovitis and proliferation of granuloma are visi-
ble under a microscope. Note the considerable amounts of brownish acic-
ular, rhombic, and crumb-like crystals. At their edges, giant cell reactions
of foreign-bodies are seen. Crystals mainly comprised Si02 (H&E x100).
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circulation. Second, its vessels supply nutrients to thread
joint capsules, and then the femoral neck and the bone at
the junction of the head and neck. The stroke of nutrient
vessels is long and blood flow is slow. All of the above con-
ditions are advantageous to silica deposition.

It is highly likely that two mechanisms are involved in
the induction silica deposition in the vessels and femoral
head cartilage: first, at the initial inhalation of silica dust,
the function of the lungs in the lymphatic system remained
normal, and silica dust and dust cells were carried to the
lung lymph nodes by lymphatic ducts, and then to the right
or left angle of the jugular vein. Subsequently, they reached
the vessels of the hip and femoral head via pulmonary and
systemic circulation. As well, silica dust inhaled into the al-
veoli through the respiratory system caused pressure in the
alveolar to increase sharply, and free silicon dioxide parti-
cles entered the intravascular system, finally reaching the
vessels of hip and femoral by blood circulation. Deposited
in the vessels of the greater trochanter and cartilages of the
femoral head, SiO: particles ultimately cause avascular ne-
crosis of the femoral head.

In this case, we clearly recognized that the effects of SiO»

were not confined only to the lungs, but also other tissues
and organs through blood circulation, inducing pathological
changes. It is, therefore, appropriate to consider silicosis as
an occupational disease.
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