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In March 2017, a 57-year-old man was referred
to our unit for left knee pain after a sprain, which
resolved upon conservative treatment. Plain
radiographs of the knees revealed diffuse sclerosis
of bilateral femurs and tibias. A detailed history
was sought to investigate the alarming skeletal
pathology revealed on the plain radiographs. The
patient had no history of bone pain, fever, weight
loss, nor other constitutional symptoms. There was
no history of malignancy. Physical examination
revealed negative findings in the musculoskeletal,
cardiac, pulmonary, renal, and neurological systems.
Alkaline phosphatase was elevated (176 IU/L) but
other blood parameters were normal, including
white cell count, C-reactive protein, erythrocyte
sedimentation rate, calcium, and phosphate. A
skeletal survey revealed widespread sclerosis of
tubular bone diaphysis of the lower extremities
(Fig 1), upper extremities (Fig 2), and skull (Fig 3).
Bone scintigraphy revealed increased osteoblastic
activity corresponding to the locations of sclerosis
(Fig 4). The characteristic radiographic features
with the clinical and laboratory findings favoured a
diagnosis of progressive diaphyseal dysplasia.
Sclerosing bone dysplasia is a heterogeneous

(a)

(b)

FIG 2. (a) Frontal radiographs of bilateral upper limbs
showing symmetrical diffuse sclerosis and cortical thickening
of the diaphysis involving the scapula, humerus, radius, and
ulna. The epiphyses of these bones are also spared. (b)
Frontal radiographs of the hands showing sclerosis with
cortical thickening of the right second and left second to
third metacarpal bones. Mild bony expansion with relative
sparing of the medullary canals and epiphysis are noted

FIG 1. Plain radiograph of
bilateral lower limbs showing
bilateral symmetrical diffuse
sclerosis and cortical thickening
with expansion of the diaphysis
involving the femur, tibia, and
fibula. Epiphyses of all the bones
are spared which would be
characteristic of progressive
diaphyseal dysplasia
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group of rare bone disorders with pathognomonic
radiological features, caused by a defective ossification
pathway.1,2 Progressive diaphyseal dysplasia, also
known as Camurati-Engelmann disease, is a
disease belonging to this entity.3-5 It is an autosomal
dominant disorder due to mutation in transforming
growth factor–β1. This in turn leads to a disorder
of intramembranous ossification, and results in
hyperostosis. Characteristic radiological features are
bilateral symmetrical fusiform sclerosis involving
the diaphyses of tubular bones. The epiphyses are
typically spared as these regions are formed by
endochondral ossification. The lower extremities
are more affected than the upper extremities. In
descending order of frequency, the tibia, femur,
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FIG 4. (a) Bone scintigraphy showing increased tracer
uptake corresponding to the regions of sclerosis on plain
radiographs, particularly in the skull vault and bilateral
mandibles. (b) Lateral view of bone scintigraphy showing
severe increased tracer uptake at the skull base

FIG 3. (a) Frontal radiograph of the skull showing sclerosis
and cortical thickening of the calvaria and base of the skull.
(a) Lateral radiograph of the skull showing severe sclerosis
and thickening of the skull base and mandible. The cervical
spine is not involved in this case

fibula, humerus, ulna, and radius are affected.3
Occasionally, the calvaria of the skull is involved.
The affected bones show uneven cortical thickening
of the diaphysis with hyperostosis extending in both
periosteal and endosteal directions. Hyperostosis
of the endosteal surface results in medullary canal
narrowing.
Clinical manifestations of progressive
diaphyseal dysplasia include limb pain, muscle
weakness, and easy fatigability. However, our patient
was completely asymptomatic. The disorder was
identified incidentally during investigation of an
unrelated knee sprain. Detailed systemic review
revealed an absence of extraosseous manifestations
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of Erdheim-Chester disease that shares similar
radiological features.3 Ribbing disease (hereditary
multiple diaphyseal sclerosis) usually presents
with unilateral or asymmetrical involvement of
the bones, and does not involve the skull vault.
Osteopetrosis has epiphysis involvement and
usually presents with fracture and extramedullary
haematopoiesis. Although the differential diagnoses
for bone sclerosis are extensive, characteristic
radiographic distribution in association with clinical
and laboratory findings can substantially narrow the
possibilities and allow the diagnosis to be made. The
age at which the diagnosis of progressive diaphyseal
dysplasia is reached, the clinical manifestations
of disease and the extent of radiological evidence
of sclerosis are variable.4,5 Disease progression is
slow and unpredictable. Treatment of the disease
aims for symptomatic relief, with losartan reported
to be effective in relieving limb pain based on the
mechanism of down-regulation of transforming
growth factor–β1 receptor expression.
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