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CASE SUMMARY
An 11-year-old girl with a med-

ical history of eczema and myopia 
presented for imaging with a primary 
complaint of right hand pain and 
hypothenar swelling. The patient 
stated that she did not have any recent 
trauma to her hand. 

IMAGING FINDINGS
Radiography of the right hand 

demonstrated multiple, small scle-
rotic lesions distributed throughout the 
bones of the right hand. These lesions 
were concentrated in the carpal bones, 
the metacarpals and the phalanges as 
well as in the epiphysis of the radius 
and ulna. Follow-up MRI revealed 
similar lesions that were dark on T1- 
and T2-weighted images. A radio-
graph of the right ankle was obtained 
two years later and showed numerous 
round and oval small sclerotic foci 
throughout the visualized bones, like 
those seen on the prior hand radio-
graph. Subsequent radiographs of the 
left knee (performed five years after 
the original diagnosis) and chest (per-
formed seven years after the original 

diagnosis) showed innumerable tiny 
sclerotic foci throughout many of the 
imaged bones. However, the vertebral 
bodies and ribs were not noted to have 
any lesions. 

DIAGNOSIS
Osteopoikilosis. The differential 

diagnosis includes osteoblastic bone 
metastasis, tuberous sclerosis, masto-
cytosis, melorheostosis, and oste-
opathia striata. 

DISCUSSION
Osteopoikilosis is an autosomal 

dominant sclerosing bone dysplasia 
that results in focal deposits of thick-
ened lamellar bone in the spongiosa.1 
Albers-Schonberg and Ledoux-Leb-
ard initially characterized osteopoiki-
losis in 1915.  Since then it has been 
found to have an estimated incidence 
of 1:50,000.2 Although the patho-
physiologic mechanism has not yet 
been identified, it is believed to be 
multifactorial in nature and possibly 
related to a loss-of-function mutation 
in the LEMD3 gene (also known as 
MAN1 gene).3 This gene is respon-

sible for encoding an inner nuclear 
membrane protein and regulating two 
cellular pathways, including the trans-
forming growth factor beta (TGF-β) 
pathway and the bone morphogenic 
protein (BMP) pathway.3 Both the 
TGF-β and BMP pathway are known 
to be involved in the growth of new 
bone.3 In addition to osteopoikilo-
sis, researchers have shown that the 
LEMD3 mutation has been associated 
with other sclerosing bone diseases, 
including Buschke-Ollendorff syn-
drome and melorheostosis.3 

Osteopoikilosis is typically dis-
covered late in childhood or puberty 
and most of the time persists for the 
remainder of a patient’s life. Patients 
are usually asymptomatic at initial pre-
sentation and have an unremarkable 
clinical exam. However, studies have 
found that in 15-20% of cases patients 
have mild joint pain and even joint 
effusions; whether these symptoms are 
secondary to the actual disease process 
or prior injury is not yet understood. 

Imaging plays a vital role in the 
identification and diagnosis of oste-
opoikilosis and typical findings are 
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FIGURE 1. (A) AP radiograph of the right hand obtained in an 11-year-old shows multiple 
sclerotic foci throughout multiple bones.  Examples are visible in the phalanges of the thumb, 
index, and middle fingers; the epiphyses of each metacarpal; the scaphoid and lunate; and 
the epiphysis of the radius and ulna. (B) T1-weighted image from an MRI obtained one week 
later shows multiple sclerotic, hypointense foci (arrows point to examples). Lateral (C) and AP 
(D) views of the ankle obtained two years after the hand radiograph show multiple sclerotic 
foci in the talus, calcaneus, cuboid, distal tibia, and distal fibula. (E) AP radiograph of the left 
knee obtained 5 years after the initial hand radiograph shows multiple sclerotic foci in the distal 
femur and proximal tibia. (F) Sagittal T1-weighted image obtained one month after the radio-
graph shows multiple hypointense foci scattered in the distal femur and proximal tibia.  The 
majority of the lesions are present in the distal femur epiphysis. (G) Chest radiograph obtained 
seven years after the initial hand radiograph shows multiple sclerotic foci in the proximal right 
humerus as well as in the glenoid and acromion.  Notably, there are no sclerotic foci in the ribs 
or vertebral bodies (not shown). 
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similar to the ones presented in this 
case. On plain radiograph and CT, 
images show reveal multiple small 
(2-10mm), round, ovoid, and linear 
sclerotic lesions that are concentrated 
around the physis, both in the epiphy-
sis and the metaphysis.5 Osteopoikilo-
sis lesions often occur symmetrically 
throughout the appendicular skeleton 
and pelvis and typically spare the ver-
tebral column, ribs, and skull, while 
the metacarpal bones of the hands are 
always involved.5 The lack of lesions 
within the vertebral bodies helps to 
differentiate osteopoikilosis from the 
multiple sclerotic bone lesions seen in 
tuberous sclerosis.6 

On MRI, these lesions are small 
and dark on both T1- and T2-weighted 
images, as they are composed of 
dense cortical bone.5 In order to dis-
tinguish between osteopoikilosis 
and osteoblastic metastasis, skeletal 
scintigraphy with technetium-99m is 
occasionally performed.  While oste-
opoikilotic lesions normally do not 
demonstrate any uptake of radiotracer, 
osteoblastic metastasis produce “hot 
spots” on bone scans.5 However, given 
the typical imaging appearance of this 
disorder, no additional imaging is typ-
ically required unless the patient has a 
known primary tumor.  

Although biopsying lesions is rarely 
needed in the diagnosis of osteopoikilo-

sis, it is occasionally performed to rule 
out any other potential diagnoses. When 
performed, histology reveals foci of 
thickened trabeculae of lamellar bone 
with evidence of normal functioning 
osteoblasts and osteoclasts.7 

Osteopoikilosis itself is a benign dis-
ease process but it has been associated 
with multiple skeletal and dermato-
logic diseases including spinal stenosis, 
cleft palate, dwarfism, scleroderma and 
syndactyly.8 In addition, numerous 
complications have been reported in 
patients with osteopoikilosis, including 
hip fracture and malignant transforma-
tion into osteosarcoma, giant cell tumor 
and chondrosarcoma.8 Management 
for osteopoikilosis is limited to pain 
control, if needed, with non-steroidal 
anti-inflammatory drugs.9 

CONCLUSION
Osteopoikilosis is a rare bone disor-

der diagnosed at imaging. Because of 
its characteristic imaging appearance, 
it is considered a skeletal “don’t touch” 
lesion. In certain patients with a known 
osteoblastic tumor, it may be difficult 
to differentiate osteopoikilosis from 
osteoblastic metastasis. 
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