
Primary hyperparathyroidism is a
rare condition caused by parathyroid
adenoma, carcinoma or parathyroid
gland hyperplasia. This condition is
characterised by the elevated serum
concentration of parathyroid hor-
mone resulting in bone deminerali-
sation throughout the whole skele-
ton and secondary hypercalcaemia.
A generalized osteoporosis occurs if
the disease is not treated in an early
stage. These advanced signs of bone
resorption are only seldom seen
these days because of the wide-
spread availability of diagnostic
tests. We present a case of a young
child with a delayed diagnosis of the
disease, showing almost all the bony
changes. A bilateral slipped capital
femur epiphysiolysis (SCFE) was
diagnosed as a complication of the
bone resorption. Only five cases of
SCFE in combination with primary
hyperparathyroidism are reported in
the literature to our knowledge. 

Case report

We present a case of a 17-year-old
patient with a long history of gait
problems and a postural tension
problem combined with symptoms
of hyperflexia. Standard convention-
al radiographs were taken during a
long diagnostic quest. These showed
irregular translucent areas in the
metaphysic bone adjacent to the
growth plate (Fig. 1), an erosive
delineation of the sacroiliac joints
and the symphisis pubis (Fig. 2, 3),
trabecular bone resorption through-
out the skeleton (Fig. 4) and subliga-
mentous bone resorption at tendon
insertions (Fig. 5). A non-sclerotic
lesion in the proximal tibia was
found without any periosteal reac-
tion (Fig. 6), this lesion fitted the
description of a brown tumour. CT
scan revealed multiple other brown

early 1970s, biochemical screening
became available creating the possi-
bility for an early detection of the
disorder without overt clinical mani-
festations. A marked decrease of
symptomatic hyperparathyroid dis-
eases is noted these days (2, 3).

Because of the demineralization
effects of PTH on the bone, radio -
graphical changes at multiple loca-
tions throughout the skeleton can be
noticed in late stage disease. 

One of the first possible presenta-
tions at imaging is the subphyseal,
subchondral, subligamentous and
trabecular bone resorption (4).

Irregular translucent areas appear
in the metaphysic bone adjacent to
the growth plate as a result of sub-
physeal bone resorption caused by
the higher level of serum PTH. This
results in a widening of the growth
plate with irregular sclerotic mar-

tumours (Fig. 7). Due to the second-
ary effects of this global bone
resorption a rather rare secondary
bilateral SCFE had developed
(Fig. 8). These combined skeletal
manifestations of global bone
resorption and brown tumours lead
to the assumption of hyperparathy-
roidism. The culprit lesion consisted
of a parathyroid adenoma, which
was surgically removed.

Discussion

Primary hyperparathyroidism is a
common endocrine disease with a
prevalence of 1 in 500 women a year
and 1 in 2000 men. The incidence
increases with age affecting about
1% of the population. A sporadic
form (80%-85%) and a familial form
exist. The sporadic form is in general
caused by a solitary parathyroid
 adenoma creating an overproduction
of parathyroid hormone (PTH) (1).

Hyperparathyroidism is defined
by the risen concentration of PTH,
which affects the calcium metabo-
lism. A risen PTH results in a higher
bone mineralization turnover caused
by an increased activation of osteo-
clastic cells. This demineralization
creates an excess of calcium in the
serum. PTH increases the calcium
reabsorption at the level of the kid-
ney and promotes the excretion of
phosphates. PTH creates an intestin-
al absorption of calcium due to an
overproduction of 1,25-dihydroxy-
calciferol. Overall, a risen concentra-
tion of PTH results in a higher serum
calcium level which promotes the
formation of kidney stones, osteo-
porosis with secondary fractures
and neuromuscular weakness. These
are all symptoms of a long-lasting
disease. Due to the non-specificity
of the symptoms, diagnostic delay
was a common problem. In the
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Fig. 1. — Bilateral widening of the
growth plate with an irregular sclerotic
delineation.
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gins. Subchondral bone resorption is
most frequently seen in the sacro -
iliac, sternoclavicular and acromio-
clavicular joints, symphisis pubis,
and the discovertebral junctions.
This bone resorption is characterised
by an erosive delineation located
next to the articular surfaces. A third
sign is the trabecular bone resorp-
tion throughout the skeleton. 

In the cranium, this resorption
results in an osteopenic and speck-
led appearance represented by the
multiple tiny hyperlucent areas
throughout the skull vault. This sign
is also known as the salt and pepper
appearance or pepper pot skull (5).
Subligamentous bone resorption
can also be depicted at the sites of

eccentric or cortical location.
Computed tomography discloses a
tissue mass that enhances after con-
trast injection but does not invade
the soft tissues; in addition, there is
no periosteal reaction. 

Brown tumours have a higher
prevalence in association with sec-
ondary hyperparathyroidism and are
more rarely associated with primary
hyperparathyroidism (8).

The effect of parathyroidectomy
on brown tumors depends on their
composition (9). Ossification can be
expected if the cortex is blown out
by a tissue mass that is reddish-
brown as a result of interstitial
bleeding. Fluid-filled masses, in con-
trast, tend to persist as cysts filled
with hemorrhagic fluid. The main dif-
ferential diagnosis is a giant-cell
tumour, which is a highly vascular
lesion located in the metaphysis or
epiphysis of a limb bone or in the
pelvis, sacrum, or spine. 

tendon and ligament attachment to
bone (6). This phenomenon can be
seen at the distal ends of the clavic-
ula, trochanters, ischial tuberosties
and humeral tuberosities. 

Another finding due to this excess
of osteoclast activity are is a brown
tumor. In locations with particularly
rapid octeoclastic activity, hemor-
rhage, reparative granulation and
fibrous tissue can replace the normal
bone. These localized accumulations
of fibrous tissue and giant cells may
produce osseous expansion. Brown
tumors appear as single or multiple
well-defined lesions of the axial or
appendicular skeleton, without
 sclerosis on conventional radio -
graphy (7). The lesions may be in an

Fig. 2. — Erosive delineation of the sacro-iliacal joints

Fig. 3. — Erosive delineation of the symphisis pubis

Fig. 5. — Osseous resorption occurs at the sites of tendon and
ligament attachment to bone and is mostly seen at the distal
ends of the clavicula, trochanters, ischial tuberosties and
 humeral tuberosities.

Fig. 4. — Trabecular bone resorption
resulting in diffuse trabecular bone
 pattern. This resorption can occur
throughout the skeleton.
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Slipped capital femur epiphysis is
another secondary finding due to the
bone resorption around the growth
plate of the femur capital. SCFE
caused by hyperparathyroidism or
other endocrine imbalances is well
known and correlated (10).
Trethowen's sign can be used to
detect slippage of the femur capital,
which is positve when Klein’s line no
longer transects the lateral capital
epiphysis. SCFE in case of primary
hyperparathyroidism is a rare condi-
tion and to our knowledge only
described in five case reports (11).

Conclusion

Excessive production of parathy-
roid hormone, termed hyperparathy-
roidism, is classified as primary,
 secondary, or tertiary in form.
Primary hyperparathyroidism, due to
autonomous hypersecretion of PTH,
usually occurs in the setting of a
parathyroid adenoma (80%), which
is rather rare in children. 

Bone demineralisation through-
out the skeleton can only be detect-
ed with conventional radio graphs
after a prolonged risen concentra-
tion of PTH. The excessive osteoclas-
tic activity results in sub periosteal,
endosteal, subchondral, trabecular,
subphyseal and subligamentous and
subtendinous bone resorption.
These changes can be helpful in
detecting asymptomatic lesions
although biochemical tests are more
sensitive.

Brown tumours can occur
because of a local higher osteoclas-
tic activity and has to be differentiat-
ed from giant cell tumour, which are
highly vascular compared to brown
tumours.
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Because primary hyperparathy-
roidism is regularly diagnosed earli-
er in the course of the disease,
nowadays it is only rarely seen that
the bony resorption occurs so mani-
fest throughout the skeleton. It is
important to keep the possibility of a
SCFE in mind when young patients
present with gait problems com-
bined with hyperparathyroidism.
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Fig. 8. — Bilateral slipped capital femur epiphysis

Fig. 6. — Non-sclerotic, lytic lesion
anteriorly localized in the proximal right
tibia without a periosteal reaction.

Fig. 7. — Brown tumor in the acetabular roof presented as a
sharp demarcated lytic lesion with strong thinning of the
 surrounding cortex around the lytic lesion.
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