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IN 1904 Heinrich Albers-Schonberg,1 a German radiologist, reported a 
case of generalized osteosclerosis and multiple fractures in a 26-year-old 

patient. The condition constituted a new disease entity which now bears 
his name. On the basis of the roentgenographic appearance of the bones, 
Albers-Schonberg described the disorder as "Marmor-Knochen Krankheit" 
(marble bone disease). The triad of findings considered to be pathognomonic 
were generalized osteosclerosis, anemia, and lymphadenopathy with hepato-
splenomegaly. 

Laurell and Wallgren,2 in 1920, focused attention on the multiple patho-
logic fractures characteristic of marble bone disease and introduced the 
term osteosclerosis fragilis generalisata. Karshner,3 in 1926, introduced 
the term osteopetrosis to describe the petrified nature of the affected bones. 
Since then the disease has been reviewed by several authors, and approxi-
mately 300 cases have been reported. In a number of instances another 
disease has been associated with osteopetrosis,4 for example, leukemia, 
Hodgkin's disease, sarcoma, coarctation of the aorta, and rickets. How-
ever, there has been no detailed description of degenerative joint disease 
in association with osteopetrosis. 

The fragile quality of the dense bone in osteopetrosis causes increased 
fractures, particularly of the femoral neck in the proximal third of the fem-
oral shaft and the proximal third of the tibia. Despite this fragility and the 
variability of the healing of fractures, there is little information in regard 
to difficulties encountered in internal fixation of such fractures.4, 5 The 
purpose of this report is to describe a total hip replacement arthroplasty 
in a patient with Albers-Schonberg disease, and to emphasize the technical 
difficulties and complications of internal fixation in such patients. 

Osteopetrosis is world-wide in distribution.1 It occurs at all ages, from 
the prenatal stages8 through infancy,7 childhood, and to the eighth 
decade.8' 9 The disorder is hereditary and shows a strong familial tendency, 
as well as a high incidence in parental consanguinity.8 

McPeak,8 in 1936, described two different types of osteopetrosis on the 
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basis of clinical courses: the malignant, childhood form, and the benign, 
adult form. The malignant form is considered to be an autosomal re-
cessive, the benign form is an autosomal dominant.10 The common de-
nominator in all cases is sclerosis of bone. 

The effects of the osteosclerosis are threefold:4 (1) invasion and reduc-
tion in bone marrow tissue, diminishing hematopoiesis, with resultant ane-
mia, malnutrition and lowered resistance to infection; (2) invasion and re-
duction in the size of various cranial nerve foramina, occasionally causing 
complete or partial loss of cranial nerve function; and (3) overproduction 
of abnormally structured bone leading to fragility and a likelihood of frac-
tures. 

In the malignant form of osteopetrosis,10 the onset is at birth or shortly 
thereafter. In addition to and secondary to the osteosclerosis of the bone, 
there may be hydrocephalus, severe anemia, cranial nerve impairment, 
hepatosplenomegaly, frequent fractures and resultant skeletal deformities. 
The infant usually is underdeveloped and survives only a few years. 

The benign form occurs in adulthood. There may be a history of frac-
tures from minor trauma or the patient may be entirely asymptomatic. 
Anemia is not common and hepatosplenomegaly is rare. Cranial nerve 
compression by bony overgrowth of the foramina is unusual. Osteomyelitis 
of the mandible occurs in about 10 percent of these patients. Patients with 
the dominant or benign form of this disease can be expected to survive 
to old age. Laboratory data usually are normal with the exception of an 
elevated acid phosphatase. 

The roentgenographic findings vary with the severity and the extent of 
the disease.11 The changes are nonspecific as to the benign or the ma-
lignant form.12 The long bones show a homogeneous, chalky density, with 
a lack of differentiation between the cortex and the medullary cavity. 
Transverse and longitudinal striations at the metaphysial ends are fre-
quently seen. The sites of previous epiphyses often contain central, dense 
nidi producing inner dense bony islands. Clubbing of the metaphysis oc-
curs only in the moderately advanced stage, particularly in the proximal 
humerus and distal femur. When the skull is affected there is loss of the 
diploic space between the tables of the bone. The diameter of the skull 
does not increase, but the base of the skull becomes thickened and is 
prominent with or without encroachment upon the cranial nerve foramina. 
The iliac bone of the pelvis shows alternating dense and translucent 
zones, parallel to the iliac crest resembling growth rings in a tree trunk. 
In the vertebrae the upper and lower portions of the body show platelike 
condensations with a translucent zone bisecting the body horizontally, 
thereby producing a sandwich appearance. The posterior elements are much 
less involved. In the carpal and tarsal bones the mildest change consists of 
a dense central nidus resembling a bony island. The peripheral bone about 
the bony island is usually of normal density. This "bone within a bone" 

only. All other uses require permission.
 on April 23, 2024. For personal usewww.ccjm.orgDownloaded from 

http://www.ccjm.org/


Osteoarthritis associateci with osteopetrosis 171 

Fig. 1. A, upper, Roentgenogram of pelvis showing increased density and concentric sclerotic 
rings of the ilia and the features of osteoarthritis of the left hip. B, lower, Lateral roentgeno-
gram of the left hip more clearly showing the classic changes of osteoarthritis. 

appearance is best seen in the carpal bones, and is considered to be 
pathognomonic of the benign form of the disease. 

Histopathologic studies10"13 have led to a general agreement that the 
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bone is both increased in amount and abnormal in structure. The essential 
pathologic alteration is sclerosis of bone, increased trabeculation and ir-
regular bony architecture. There is hypercalcification of cartilage with a 
persistence of calcified cartilage. The marrow space is decreased or oblit-
erated. Any residual cavity is of a myeloid type with evidence of fibrous 
rather than lipoid deposition. A severe loss of fibrils of bone is seen, which 
is especially noticeable in the cortex. Most observers believe that normal 
numbers of osteoblasts and osteocytes are present. 

Report of a case 

A 44-year-old man with a history of benign osteopetrosis was first examined in January 
1971 because of pain in the left hip. In 1963, the patient began to experience pain in the 
left knee after prolonged weight bearing. At that time, results of tests and roentgenograms 
evaluated by his local physician led to the diagnosis of mild degenerative arthritis of the 
left hip joint. The patient's symptoms of pain with activity and decreased range of motion 
of the left hip progressively worsened over a seven-year period. Approximately six weeks 
before examination, the intensity of the pain prevented the patient from continuing em-
ployment, and he was referred to the Cleveland Clinic for evaluation and treatment of 
the hip disease. 

T h e patient's medical history disclosed that he had sustained a fracture of his left foot 
in 1946. Roentgenograms of that foot, and later a skeletal survey were consistent with 
osteopetrosis. This patient had no other fractures, no anemia, no cranial nerve symptoms, 
and no history of osteomyelitis, of osteopetrosis in the family, or of parental consanguinity. 
The patient had no children. Orthopaedic examination revealed that the patient had 
an abductor limp, an antalgic gait, and Trendelenburg's sign was present on the left side. 
There was marked decrease in the range of motion of his left hip. Laboratory data includ-
ing a hemogram, calcium, phosphorus, alkaline phosphatase and urine hydroxyproline 

Fig. 2. Roentgenogram showing the change of the base of the skull. 

only. All other uses require permission.
 on April 23, 2024. For personal usewww.ccjm.orgDownloaded from 

http://www.ccjm.org/


Osteoarthritis associateci with osteopetrosis 173 

Fig. 3. Lateral roentgenogram of the thoracic vertebrae showing the typical sawdust-like 
appearance. 

were within normal limits. Acid phosphatase was 58.5 mU per milliliter. Roentgenograms 
o£ the pelvis, hips, skull, hands, vertebrae and femur are seen in Figures 1 through 5. 

On February 21, 1971 the patient underwent operation for a left total hip replacement 
with a Charnley Muller prosthesis. At the time of operation difficulty arose secondary 
to the patient's dense but fragile bones. T h e neck of the femur was the first cut. It was 
extremely dense, but it was eventually cut with an air-pressure saw. T h e sclerotic 
acetabulum was reamed and drilled satisfactorily. T h e femoral shaft was exceedingly diffi-
cult to prepare for acceptance of the femoral component. T h e narrowness of the 
medullary cavity made the use of the femoral hand reamer unsatisfactory. T h e power 
drill was then used to widen the medullary cavity. This was accomplished slowly until a 
dense portion of bone was encountered adjacent to the lesser trochanter. At this point drill-
ing was slowed considerably and consideration was then given to altering the femoral com-
ponent by shortening its shaft. However, the sclerotic area was eventually penetrated and 
an acceptable tract fashioned. Although the lesser trochanter was crackcd during this 
maneuver, the femoral and acetabular components were seated satisfactorily (Fig. 6). T h e 
patient had an excellent recovery, and was released from the hospital two weeks after the 
operation; lie was walking with the aid of a cane. Histopathologic section of the portion 
of the femoral head removed al the time of operation is shown in Figure 7. 

Comment 

The features of this case include many of the typical radiographic 
and clinical signs of osteopetrosis, with the added and unusual feature of 
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Fig. 4. Roentgenogram of the hands showing the "bone within a bone" appearance of 
the carpal bones. 

Fig. 5. Roentgenogram of the distal femur showing m etaphysial clubbing. 
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place. Note 

Fig. 7. Hi stopa thologic ec tion sho"·ing the in creased tra becula tion a nd irregular arch itec
ture of bon e of th e femoral hea d . 
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arthritic changes in the hip. T h e arthritis in this patient represents de-
generative or osteoarthritic changes of the hip which are superimposed 
upon the basic bony abnormality of osteopetrosis. T h e features, both radio-
graphically and histologically, show that "degenerative" arthritis can pro-
duce its classic features despite a basic abnormality of bony development. 
T h e metabolic and. mechanical factors that produce arthritic changes are 
not affected by the pathomechanisms that produce osteopetrosis—the 
bone being able to respond and produce arthritic changes. It is interesting 
that the classic features of osteoarthritis are present in a disease in which 
the basic structure of bone development is markedly abnormal, whereas 
the articular cartilage is not affected by the disease process. 

W e have found no reports of the treatment of osteoarthritis of the hip 
in a patient with osteopetrosis and only a few in the orthopaedic treatment 
for injuries of the bones and joints. Treatment in the past has been empiric 
and evaluation of the results of treatment is based on little clinical evi-
dence. T h e total hip replacement arthroplasty for osteoarthritis of the hip 
provides another form of treatment that is successful and substantiates 
the difficulty in the use of a surgical implant in this hard and exceedingly 
brittle bone. Total hip replacement arthroplasty replaces the parts of two 
individual components that are held rigidly in place by methyl metliacrylate. 
This provides an opportunity to replace the entire joint and obviates use 
of the arthritic osteopetrotic bone as stock in reconstructive surgery of the 
hip. T h e successful total hip replacement in osteopetrosis is another indica-
tion for its use in reconstructive surgery of the hip. 

Summary 

T h e case of a 44-year-old man with benign osteopetrosis and degenera-
tive arthritis of the hip is presented. T h e clinical features of osteopetrosis 
and the treatment of osteoarthritis of the hip by total hip replacement 
arthroplasty are discussed, and six months postoperatively the results are 
satisfactory. 
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