















































PART I

OSTEONECROSIS IN COMPRESSED-AIR WORKERS,
DIVERS, AND AVIATORS
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14 C. J. Facan anp E. L. BEckMaN, wiTH J. B. GALLETTI

Fic. 5. Sequence of films demonstrates progression of changes in L hip of Case #3. (a) 1961; (b)
1963; and (c¢) 1972.

Fic. 6. (a) A-P (frontal) film compared with (b) frogleg projection in Case #3. Fracture, manifested
by subcortical translucent band, is evident only on frogleg projection, demonstrating the latter’s value
in revealing changes in articular surface (Martel and Sitterley, 1969).
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PART II

U.S. EXPERIENCE IN COMPRESSED-AIR WORK
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PART III

PATHOPHYSIOLOGY OF OSTEONECROSIS

59
Preceding page blank




. Rt o R T

_'"W

,
r
.
i
!
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Fic. 4. Biosynthesis in bone of collagen hydroxyproline from labeled proline as a function of glucose
supplementation.
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Fic. 5. Schematic diagram of major events in resorption of bone matrix.
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84

Fic. 1. Longitudinal section through distal third of
left femur of patient R.B., showing intramedullary
hemorrhage (arrow) in posterior segment.

A. A. BUHLMANN

Fic. 2. Photomicrograph of lung tissue of patient
R.B., showing vascular fat embolization; (a) drop-
lets of fat in lung capillaries and (b) hemorrhagic
extravasation.



PART IV

OSTEONECROSIS ASSOCIATED WITH OTHER DISEASES

g5




P ST e—— | T T e 9 .-"_‘.-7"' [r————— '




















































PART V

EXPERIMENTAL STUDIES
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MINIATURE SWINE EXPERIMENTATION 107

Fic. 4. Femurs of miniature pig Sarah. (a) Irregularly marginated lucency (arrow) appeared in sub-
trochanteric area of L femur 215 months after animal was first exposed to compression-decompression
stress; (b) 5 months later, lesion in L femur had progressed and a second lesion appeared in R femur.
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Fic. 5. Biopsied specimens from femur of miniature pig Sarah. (a) Small black dots are os

within lacunae of bony matrix in normal specimen. (b) White spaces are lacunae devoid of osteocytes,
a picture consistent with appearance of aseptic bone necrosis.. Larger white spaces are Haversian canal

systems whose vessels have degenerated.
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K. H. SmiTH AnNp P. STEGALL

Fic. 7.

Further progression in sclerotic bony infarcts in femurs of miniature pig Sarah; radiograph taken

7 months after that in Fig. 4a. Site of biopsy, performed 2 months earlier, is marked by arrow.

Fic. 8 Irregular sclerotic deformities in proximal
humerus of miniature pig Sarah, consistent with
aseptic bone necrosis developing bilaterally in
femurs. X-ray was taken 9 months after that in
Fig. 4a and almost 3 months after that in Fig. 7.

F1c. 9. Humerus of Hormel-strain miniature pig
(Sidney) after 44 “dives,” revealing endosteal pro-
liferation and scattered calcifications.

spaces did not take up a fat stain, it is possible
that the vacuoles were bubbles. New apposi-
tional bone containing osteocytes being laid down
around a section of dead bone is seen in Fig. 10.
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116 D. N. WALDER

stantiate the hypothesis that the disease is caused
by blockage of the blood vessels; and 2) refute
the contention that agents not connected with
vascular supply to bone are important in the
production of this condition.

Fic. 5. Microfocal radiograph of rabbit femoral
shaft showing glass beads of 120-micron diameter in
descending branch of nutrient artery.



































































































PART VI

DIAGNOSIS OF OSTEONECROSIS
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156 J. A. B. HaArrIsoN

Fic. 4. A-P and lateral views of lesions in distal femora.

































DiscussioN 6 16

Fic. 7. B2: irregular calcified areas. This condition is commonly seen in divers.
Sometimes the appearance is that of rather foamy areas in the medulla at the
lower end of the femur, often with a calcified margin. Similar lesions are often
found at the upper end of the tibia. Sometimes femoral lesions have a hardish
scalloped edge around a translucent area. Endosteal thickening frequently accom-
panies these lesions.

are very much the same in both groups, except that hip lesions seem quite
uncommon in divers,






DiscussioN 6 169

solved. I, for one, do not know what a bone island is; the term has no patho-
logic meaning. 1 would prefer to call it something else, but I do not know
what,

Dr. HARRISON: An alternative description would be “a compact area of
cortical bone surrounded by normal cancellous bone.” “Bone island” does
seem a bit shorter!

REFERENCE
Jaﬁﬁ.illl-l. L. (1958). Tumors and Tumorous Conditions of Bone. New York: McGraw-
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Anterior and posterior total-body survey scans of diver begun 2 hr after an intravenous dose of 2.8 miCi of Na'*F.

reased tracer concentration in R shoulder and in re
V, vertex; SN, suprasternal notch: X, xiphoid proces
radiographs with arrow pointing to abnormally dense
clide scans. (¢) Hip roentgenographs reveal no

abnormalities.

gion of R femoral head and /or R ilium,

Note abnormal

(Abbreviations for anatomic levels:
s; AS, anterosuperior iliac spine; SP, symphysis pubis; P, patella.)
area in L humeral head. This area of

(b) Shoulder

old osteonecrosis did not appear on radionu-
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Fic. 3. (a) Anterior and posterior total-body survey scans of diver begun 2 hr after intravenous dose of 3.7 mCi of Na"F. Note subtle
difference in tracer concentration in the two shoulders. (b) Shoulder X-rays revealing radiodensities in R and L humeral heads (arrows).
(e¢) Hip X-rays revealing radiolucent area in L femoral neck (arrows).
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180 C. J. Facan anp E. L. BECKMAN

Fic. 5. Bone survey of a Gulf of Mexico diver, which proved positive for osteonecrosis. (a) Conventional
roentgenogram of L shoulder (osteonecrotic area marked with arrow) required less exposure of subject and
demonstrates lesions as well, if not better, than (b) the xeroradiogram.

a

Fic. 6. (a) Subtle area of osteonecrosis (arrow) in juxta-articular area of R humerus of diver, as demon-
strated roentgenographically. (b) Lesion is not evident on xeroradiogram.
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184 J. P. JoNEs

Fic. 2. R femoral head of patient who developed Type I decompression sickness near end of 600- and 650-
ft dives. (a) Lateral roentgenogram 3% yr later shows diffuse area of central rarefaction surrounded by
patchy sclerosis involving anterior portion of head and extending from region of obliterated epiphyseal line
to subchondral region. (b) These findings were confirmed on A-P tomogram, which reveals obvious sub-
chondral irregular radiolucency and sclerosis without evidence of segmental collapse.



























PART VII

CASE MANAGEMENT AND TREATMENT
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PART VIII

VALUE AND FUNCTION OF A MEDICAL REGISTRY
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PART IX

ADDITIONAL IMPLICATIONS IN OSTEONECROSIS
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PART X

RECOMMENDATIONS FOR FUTURE RESEARCH
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