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IDIOPATHIC OSTEOSCLEROSIS
R MR B b E

A REPORT OF SIX RELATED CASES
I ZR6HORE

BACKGROUND

This report deseribes six cases of osteosclerosis which,
though resembling a type of hyperphosphatasemia,!-? do
not have all its characteristics, and may represent a
variant of one or two types of osteosclerosis previously
reported.

The initial two cases in this series are members of the
ABCC-JNIH Adult Health Study?® and were detected by
noting an increase in density of the thoracic skeleton on
routine chest roentgenography. Survey of skeletal
roentgenograms verified this initial impression. Additional
laboratory data and detailed family histories were obtained.
It was then found that the two propositi are sisters. Both
were beyond 5000 m from the hypocenter at the time of
of the atomic bomb. Subsequent evaluation of the other
family members revealed four additional cases.

Evaluation of all six patients consisted of detailed family
histories, physical examinations by one of the authors,
radiographic skeletal survey, and various detailed laboratory
studies. For both propositi 24-hour urine values and renal
clearances of creatinine, phosphorus and calcium were
also obtained.

RESULTS

Family Description and Medical Evaluation There
are 20 living members of the family pedigree shown in
Figure 1. To date, 13 of these (8 female, 5 male) ranging
from 13 to 50 years of age have been studied. None
experienced exposure to the A-bomb at less than 5000 m.

In the 13 patients studied, the 6 with osteosclerosis ranged
from 15 to 49 years of age. Five were female (Figure 1).
Complete clinical histories and physical examinations failed
to reveal any pertinent symptoms or physical findings.
Height and weight were normal for Japanese of their age
and sex. Their general physical appearance was also
unremarkable except for moderate prominence of the chin
and broadness of the face (Figure 2).

Roentgenological Findings Abnormal roentgenological
findings in the six positive cases consisted of a diffuse
symmetrical increase in bone density involving most of the
skeleton, predominantly in the skull, decreasing in degree
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in the caudad direction. This skull change was marked
in five of the subjects; minimal in one—an adolescent.
The cortex of all bones was increased in density, with
encroachment of the medullary portions and obliteration of
diploe. There was marked thickening of bones in the skull
approximating twice the average. There was little if any
increase in diameter of the long bones. A striking
increase in bone density was seen throughout the skull, es-
pecially in the calvarium. The basal foramina were normal
in size, the mandible dense, but with some trabeculae still
visible, and normal dental structures. The ribs were
diffusely dense, but not appreciably thickened. The
medullary portions of bones were less involved in the trunk
and extremities than in the skull. In the long bones no
“splaying,” periosteal reaction, or other deformities were
evident.

The roentgenological findings showed no correlation with
sex, but there was a suggestion of increasing bone density
with age. Typical roentgenographic changes are shown
Figures 3-5.

Laboratory Data Hemoglobin, red blood cell sedimen-
tation rate, total while blood cell count and differential,
protein electrophoresis and serum glutamie oxalic trans-
aminase and urinalysis were normal in all patients. Results
of other clinical studies are shown in Table 1. In these
six cases all tests were within normal range except for
serum phosphorus and alkaline phosphatase which were
slightly elevated initially in Case III 4, but at the upper
limits of normal when repeated. Renal clearance studies
and 24-hour wrinary excretion rates of caleium, phosphorus
and creatinine of the two propositi were unremarkable
(Table 2). Radioisotope studies and bone biopsies could not
be performed.

Pedigree At this time little can be said about a mode of
genetic transmission in this familv. One possible mode of
inheritance might be that of an X-linked dominant gene,
similar to that seen in vitamin D resistant rickets.*
However, the small number of cases studied in this family
precludes a definite conclusion. Of interest is the number
of affected females and the cluster of positive cases seen
in one subgroup (Figure 1; Cases IT 2 and III 1-4). Careful
histories in this latter group failed to reveal any extraneous
cause that could explain this clustering.

DISCUSSION

Subtle increases in density of cranial bones have long
been recognized within normal limits. Extensive increases
in density, though abnormal, may be of unknown etiology
requiring evaluation of the patient’s condition as a whole
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TABLE 1 LABORATORY FINDINGS IN FAMILY MEMBERS

£1 FHERAICHITSEEHRERR
o Alkaline Acid -
W e Pedigree . o . o Phosgh_amse PI'LOSDlIWL‘J.'}:tase (:'alc:ilimi r‘hOSplllwrus .L{ren
o .El Pedigres Le Sex Height \’\{éxght o ”Ll. nlnll‘sa:% ) I\_‘iu L T Nltrwgen
B b 5 4 5 B 0 1% g [ e ,fA' F4AFpE—H IRFHHE
I cm kg Wi mg/100ml  mg/100ml  mg/100ml mg/100 ml
B 2.9% 0.0-1.1> 9.0-11.6* 3-4.7* - 8-20*
Osteosclerosis Cases ##W{LIE
II2 44 F % 157.4 67.6 3.62 0.20 9.4 4.14 13.2
7 39 F % 155.2 61.8 3.82 0.05 9.4 3.69 16.9
111 23 F & 148.0 50.0 2.03 8.8 4.23 16.3
1 2 20 F & 163.0 70.0 5.41 0.08 9.4 4.27 10.5
I 3 18 F % 161.0 55.0 2.71 9.6 4.67 10.8
11 4 15 M#%  174.0 60,0 8.84 9.1 4.94 12.2
Normal Cases %l
113 55 M % 162.2- 64.0 4.26 8.9 2.718 16.2
I8 40 M B 161.4 48.4 4.03 9.7 3.95 23.2
I15 42 F % 149.3 64.4 2.95 9.9 3.35 16.7
11 5 21 F % 4.48 10.0 3.70 9.4
11 7 14 M % 159.6 53.8 6.86 9.7 3.00 10.4
111 8 15 F & 5.66 11.0 4,44 15.8
111 9 13 M %  148.9 32.4 13.65 9.4 4.85 18.8

*Normal ABCC Laboratory values.

ABCC f 1= & 17 5 IE W fll

TABLE 2 TWENTY-FOUR HOUR URINARY EXCRETION VALUES AND
RENAL CLEARANCE RESULTS ON THE TWO PROPOSITI

%2 RMEFE2HBIFTAUFMEHMES L CBERZ VT 7 ¥ Al
Pedigree Age Sex Calcium Phosphorus ~ Creatinine

MF Number  Position e i AN L # F g
A T **’;Iﬁ* 3 50-300* 500-2000*  700-2000*

Urinary Excretion mg/24 Hours

117
Iz

Im7
Iz

R HE it mg 2485 )
39 F % 94.2 578.9
44 P& 175.3 868.4
Renal Clearance ml/minute 1
HRIUFSY Aml BT
39 F % 0.78 10.81
44 F % 1.38 14.81

860.0
1290.0

69.2
101.8

*Normal ABCC Laboratory values

+Corrected to 1.73 square meters of body surface area

ABCCH T2 &1 5 IE W FEH

RF#MMHL.73m 2 YD izonT R



for diagnosis.® Diffuse osteosclerosis in other than ma-
lignant disease or posttraumatic conditions has been
classified in two main categories: hereditary. including
marble bone disease; and those of unknown etiology, with
primary changes in the bone marrow.® Variations in
bone density have long been identified with chronic renal
disease and abnormalities of the parathyroid glands.
Though bone resorption with decrease in bone density on
roentgenography is the usual manifestation in adult chronic
renal insufficiency, cases of increased hone density have
been reported in these conditions.”™!! Valvassori and
Pierce!? postulated that pure osteosclerosis was the final
manifestation after the osteoporotic phase in bones
containing relatively active marrow. They and Zimmerman!!
noted, however, that this was more manifest in the spine
than skull. Osteosclerosis of a “spotty” rather than
homogeneous character has also been reported in
hyperparathyroidism without renal disease,'® ' most
prominent in the skull, lumbar spine and pelvis on
roentgenography.

Other causes considered in the genesis of osteosclerosis
have included the myelosclerosis phase of myelofibrosis
with a diffuse uniform sclerosis excluding the skull, and
an accompanying anemia and hepatosplenomegaly.1® Fluo-
rine poisoning causes a diffuse increase in bone density
usually sparing the skull but with increase in bone diameter
and a decrease in size of medullary cavities.

Van Buchem et al'? reported seven cases of diffuse
increased bone density which did not conform to descrip-
tions of skeletal disease recorded in the literature to that
time. All had similar skeletal changes and all were
extensively studied. Two of the patients were binovular
twins; two were brother and sister; and the grandmothers
of one patient were cousins. The patients’ ages ranged
from 23 to 52 years. Symptoms in four of them suggested
presence of the disease from an early age. Three had
facial nerve paralysis and several had hearing and sight
disturbances. On roentgenography, the skull and mandible
were more markedly affected. Though Van Buchem's
cases had acromegaloid facies with prominent chins, and
though hyperostosis of the vault occurs with acromegaly,'”
nothing to substantiate acromegaly was found in his series.
All had elevated alkaline phosphatase values. No chronic
renal disease nor endocrine abnormality was established,
and there were no other abnormal laboratory findings.
Secanning with Sr85 showed a marked increase of activity
over the skull with return to normal in approximately 1
vear in the affected individuals. Three cases were
investigated for chromosomal abnormalities. but none was
found. One case was autopsied: all foramina of the skull
were decreased in size, the calvarium thickened, without
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TABLE 3 COMPARISON OF FINDINGS PREVIOUSLY REPORTED AND PRESENT SERIES
# 3 LIATIZ MG & N GER & ARFRIZ B 3 R & o Mk

Category Van Buchem Series Witkop Series Worth Series Present Series
% 5 Van Buchem ¢ #f (7 Witkop & fE {7 Worth @ i 7 A FFE O ER
Changes in skull Yes Yes Yes Yes
WEFEL HN A9 £ )
Progressive in skull Yes Yes. Up to age 20 No No
R Ok O T &1 years. Slight after that % L %L
HY. 20 E T FOHRITIERE

Neurologic involvement Yes Yes No No
HE R s b0 5L 5 U
Vertebral involvement Mostly processes. Whole vertebra dense Mostly processes. Whole
e Bodies slight M 2tk 20 Bodies slight 3

E& LR Hefb i ELLTREM BBk
Pelvis affected “More or less.” Whole pelvis very dense  Some density not Some
AL Especially around AL S AT E b TR very marked ®

acetabula HENHETLVERL 55

[ %2 | ¥z WA EMM
Clavicles enlarged Somewhat Grossly. Twice normal  Slight in one case Somewhat
IR R VAR PhkEn rrnkEu, ERo2i IR [EY Ko Aph & 4
Deformity in mandible Marked in some. Marked Marked in one. Marked in some
T ¥ Slight in others HE Substantial in some. T L

HELIHL 5. Others none

BIEDEE 3 1 FlES0a. #HFm

e 5 AENELV. F0M4 L

Osteophytes on Yes Yes No No
surface of bone HN Hh ZL L
F i O F IR
Hyperphosphatasia In all In some No No
B HE I I AE Ex IS ) HHAzHD *L zL
Torus palatinus No No In three No
[NESET T L L 3@z HY il

diploe, and many excrescences were present in the skull
as well as in other bones. Microscopic study and chemical
analysis of bones were normal; the parathyroid glands
were not found. Van Buchem et al® concluded that
hereditary factors, transmitted by autosomal recessive
gene, were responsible for the bone changes.

The findings described by Van Buchem et al'-? have been
accepted as part of a disease entity, a form of hyperphos-
phatasemia, with an error in development of bone
attributed to excessive endosteal lamellar or osteone
formation as described by Rubin.'®

There are notable differences between Van Buchem's
series and ours. Those in this study are all in the same
family, the same general age range, and all have
osteosclerosis of the same distribution and degree. Unlike
Van Buchem's cases, only one of our patients is a male.
All have normal serum alkaline phosphatase values, except
one, an adolescent in whom they were initially elevated.
Neither clinical nor roentgenological studies have to date
suggested encroachment on the basal foramina nor
progression of disease. There was no definite evidence
of increase in long bone diameter or of bony excrescences
on radiography.
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Worth and Wollin!® have cited Witkop's series of
hyperostosis, similar to Van Buchem's but with hyperphos-
phatasemia only in some patients. They added a series of
their own with bone changes resembling those of the
Van Buchem and Witkop series but without any cases of
alkaline phosphatase elevation. Similarities and differences
between the previously reported series and the present
one are shown in Table 3, after Worth and Wollin.!?
The findings in patients of the present series appear to
resemble most closely those described by Worth and
Wollin. ' The skull changes apparently are not progres-
sive; there was no neurological involvement; and no
periosteal reaction was seen ahout any of the bones. There
were no cases of elevated serum alkaline phosphatase.
Despite differences among the series, the underlying
disease process in these series may well be similar.
Inheritance by an X-linked dominant gene is suggested
as a causative factor.

SUMMARY

A rare type of osteosclerosis was found in six members
of the same family. This study was prompted by a suspicion
of increased density of the thoracic skeleton on routine
chest roentgenograms of two of them. Complete histories
revealed the two to be related, and four additional family
members with this finding were subsequently discovered.
All received complete examinations, the results of which
are described. Similarities and differences hetween the
present series and three other rare case series are cited.

Worth # & UF Wollin ¥ (X, Witkop @& L/ziEEiED
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FIGURE 1 FAMILY PEDIGREE
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Figure 2 The moderate prominence of the chin and
somewhat broad face typical of the involved cases in this
study (Case II 7).
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Figure 3 Skull changes, consisting of marked thickening of the calvarium,
and increase in density of bone throughout with loss of diploic detail.
The changes are typical of the positive cases in this study (Case III 1)
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Figure 4 Skuli changes, consisting of marked thickening of the calvarium,
and increase in density of bone throughoui with loss of diploic delail.
The changes are typical of the positive cases in this study (Case III 2).
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Figure 5 A case of increase in bone density in the skull, with moderale increase in density of bones of the cervical spine and thorax,
with nermal appearing lumbar spine, pelvis and extremities (Case I 7).
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