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The case

A young woman presented to the emergency
department with acute knee pain after a
minor fall. Radiographs showed no evidence of
fracture or joint effusion, but scattered periar-
ticular sclerotic foci of variable size were noted
in the femur and tibia (Figure 1). These lesions
were re cognized by the radiologist as typical
for osteopoikilosis.

Spotted bones associated with benign con-
ditions can have a very typical radi-
ographic appearance and distribution;

however, ambiguity in this appearance or a his-
tory of malignant disease can lead to diagnostic
uncertainty and the need for further investiga-
tion. This clinical primer will focus on one
characteristic benign condition, osteopoikilosis,
its relevant differential diagnosis and workup.

Osteopoikilosis was first described in 1915 by
Albers-Schönberg as a sclerosing bone dysplasia
of unknown cause.1 It is also referred to as spot-
ted bones or osteopathia condensans disseminata.
A diagnosis of exclusion, cases may be under -
reported. Prevalence in the general population is
unknown, but an older retrospective review
reported an estimated prevalence of 1 in 50 000.2

The lesions have been described in all age
groups, and although prevalence studies have
shown a higher frequency among men, the appar-
ently unequal sex distribution may be a result of
referral bias in the literature (men are more likely

than women to present to hospital with traumatic
injuries requiring radiologic investigation).2,3

Osteopoikilosis exists in hereditary (auto -
somal dominant transmission) and sporadic
forms4–7 and is one of several bone dysplasias
characterized by defective endochondral bone
formation.5 Endochondral ossification refers to
the formation of the long and flat bones, which
begins from a primitive hyaline cartilaginous
model. This process is in contrast to intramem-
branous ossification, which refers to direct
transformation of condensed mesenchymal
cells into cortical bone without a cartilaginous
phase, as is typically seen in the formation of
the skull bones.5

Most reported cases of osteopoikilosis are
identified during the investigation of unrelated
problems in which there is no clinical history sug-
gestive of either malignant or systemic disease.8,9

In such situations, no further workup is necessary.
The characteristic radiologic feature is multiple,
punctate, sclerotic, round or oval foci symmetri-
cally distributed in a predominantly periarticular
fashion within the epiphyseal and metaphyseal
regions.8,9 In the three patients described in this
issue, most of the sclerotic foci are 1–2 mm,
although some lesions measure up to 10 mm.
Although further investigation is unnecessary in
typical osteopoikilosis, when radionuclide bone
scans are performed, their results are negative. In
clinical and radiologic follow-up of osteopoikilo-
sis, the lesions remain stable.

Osteopoikilosis is typically an asymptomatic
incidental finding, but it can be associated with
other diseases. Most importantly, it must be dif-
ferentiated from sclerotic metastases and other
sclerosing dyplasias.

Workup of sclerotic lesions of bone

Sclerotic lesions of bone are areas of increased
bone density seen on plain radio graphs. When
viewing an image showing spotted bones, it is
necessary to consider the following three ele-
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• Osteopoikilosis is an uncommon, benign, asymptomatic disorder and is
often an incidental finding.

• A characteristic radiograph will show multiple round or oval sclerotic
lesions in a periarticular distribution.

• No further investigation is required if the patient is otherwise healthy
and there is no suspicion of systemic or metastatic disease.

• Scinitigraphy with technetium 99m is helpful in ruling out disorders
that are of greater concern.

Key points
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ments: the appearance of the spots, their number,
and their location and distribution.

Appearance and number
As mentioned previously, the characteristic radio -
logic feature in osteopoikilosis is multiple, punc-
tate, sclerotic, rounded or oval foci. In benign
enostosis, or bone islands, which also have scle-
rotic rounded lesions, the peripheral margins tend
to blend or merge with the underlying normal tra-
becula (Figure 2). These lesions are typically
small (< 1 cm) and frequently isolated. Although
the lesions in enostosis are usually round or oval,
their shape is not specific. If the lesions are larger
than 1 cm, other sclerotic bone conditions or
lesions must be considered, despite the character-
istic appearance of the peripheral margins.

If sclerotic lesions are large or numerous, the
diagnosis of osteopoikilosis or enostosis is ques-
tionable. In addition, bone islands should be

blandly homogeneous, as they represent a
hamartoma (i.e., cortical bone where medullary
bone should be). Nonhomogeneous or multiple
lesions are cause for concern, as they may indi-
cate osteoblastic activity related to an underly-
ing marrow-replacing disease such as metastasis
(Figure 3).

Location and distribution
The multiple benign lesions of osteopoikilosis tend
to have a characteristically symmetrical periarticu-
lar distribution within the epiphyseal and metaphy-
seal regions of the axial and appendicular skeleton
that is virtually diagnostic of the condition.
Osteopoikolosis has not been described in the skull.

Metastases tend to be more frequent in the
pelvis and spine. Metastatic disease can affect
any bone, but it predominates in the axial skele-
ton, is rarely seen below the knee or elbow and
tends not to follow a periarticular distribution.

Figure 1: (A) Anteroposterior and (B) lateral radiographs of the right knee in a young woman after a fall. Sclerotic foci of variable size
(arrows) appear in the femur and tibia. Note the periarticular distribution and predominant meta-epiphyseal location (sites of endo-
chondral bone formation) characteristic of osteopoikilosis.
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Figure 2: (A) Anteroposterior view of the pelvis showing a single sclerotic focus in the left iliac bone (arrow) typical of a bone island or
enostosis. (B) Anteroposterior view of the sacrum showing a single dense sclerotic focus in the left ala. Spiculated margins (arrow)
merge with underlying normal trabeculae, which is characteristic of bone islands.
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Other systemic conditions, such as mastocy-
tosis and tuberous sclerosis, can present with
multiple lesions and in many different locations.
Sarcoidosis can involve the spine, but it does not
involve the skull.

Additional testing
As with many radiologic interpretations, the
patient’s clinical history is highly relevant to the
workup of bone lesions. The most straightfor-
ward diagnosis of osteopoikilosis can be made
when the characteristically benign-looking periar-
ticular spots are found incidentally in an other-
wise healthy person or in a patient presenting
with a traumatic injury. Difficulty occurs when
patients present for other reasons, such as joint
pain, as described in a number of case reports.10–12

In these situations, a review of previous imaging
is essential to show that the lesion has remained
stable over time. Correlation with a radionuclide
technetium-99m bone scan can be performed
when previous images are not available.

Although there have been reports describing
uptake of 99mTc in patients with osteopoikilosis
and enostoses, such false-positive results are
uncommon and are usually seen only in patients
with larger lesions.12–17 The uptake may be due to
active remodeling of the bone, i.e., a process
similar to the formation of calluses.15

Although uptake of 99mTc is unusual in
osteopoikilosis and bone islands, it is commonly
observed in connection with metastasis (Figure 3),
sarcoidosis, mastocytosis and tuberous sclero-
sis.10,18–20 Such conditions are associated with sys-
temic illness in addition to their radiologic manifes-
tations, and their appearance is usually clinically
overt by the time skeletal changes occur.18–20

Other bone dysplasias

In addition to osteopoikilosis and enostosis, dys-
plasias of endochondral bone formation include
osteopetrosis (Albers-Schönberg disease), pyc -
nodysostosis and osteopathia striata (Voorhoeve
disease), each with varying radiologic appear-
ances (Table 1).5,6

Enostosis histopathologically and radiographi-
cally most closely resembles osteopoikilosis. As
mentioned previously, the difference is that bone
islands can be isolated and small. If multiple, they
are usually scattered and do not display a character-
istic periarticular distribution. Histopathologically,
the lesions consist of compact, markedly hypertro-
phied trabeculae composed of lamellar osseous tis-
sue.21 Osteons within a bone island are not regularly

Table 1: Dysplasias of endochondral bone formation6,7 

Diagnosis Genetics of inheritance Distinctive radiologic features Distinctive clinical features 

Osteopoikilosis AD or sporadic Sclerotic, rounded or oval foci 
with a typically periarticular 
distribution 

Asymptomatic if sporadic; AD 
form is associated with 
dermatofibrosis lenticularis 
disseminata 

Enostosis (bone island) None (not inherited) Sclerotic, rounded or oval foci 
(scattered) 

Asymptomatic 

Osteopetrosis AR (lethal) or AD (adult form) Diffuse sclerosis or bone-within-
bone pattern 

Variable anemia and increased 
risk of fractures 

Pycnodysostosis AR Diffuse sclerosis (similar to 
osteopetrosis)  

Dwarfism, mandibular 
hypoplasia, short fingers 

Osteopathia striata AD or sporadic Linear areas of sclerosis with 
periarticular distribution  

Asymptomatic 

Osteopathia striata with 
cranial sclerosis  

AD Linear areas of sclerosis with 
periarticular distribution 

Cranial nerve dysfunction 

Note: AD = autosomal dominant, AR = autosomal recessive. 

Figure 3: Anteroposterior view of the pelvis showing
patchy, poorly defined areas of sclerosis over the
entire pelvis and proximal femora. Subtle, more focal
areas and diffuse areas of sclerosis are visible. This
pattern is most typical of sclerotic bone metastasis
(e.g., as a result of prostate cancer in this patient). A
subtle underlying pattern of small, rounded lesions
can also be seen (arrows).
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oriented and contain well-vascularized canals sur-
rounding narrow rings of lamellae, but which are
empty of osteoclasts and osteoblasts.21

Both osteopetrosis (Figure 4) and pycno -
dysostosis have a very different radio graphic
appearance from osteopoikilosis; the lesions
appear in a more diffuse pattern of sclerosis,
rather than spotted or rounded.5 These patients
also have severe systemic  manifestations.

Osteopathia striata (Figure 5) also has a differ-
ent appearance. The sclerotic areas within the bone
are neither round nor oval. Instead, they are linearly
striated and periarticular in distribution. Clinical
manifestations of this disorder are subtle or nonex-
istent. Histopathologic and biochemical studies are
able to differentiate osteopetrosis and pycnodysos-
tosis from osteopoikilosis, but little pathologic data
are available on osteopathia striata.6,11,14 Fortunately,
all of these disorders can be diagnosed and differ-
entiated readily by their radiologic features.

Genetic links have been made between
osteopoikilosis and Buschke–Ollendorff syn-
drome (also known as dermatofibrosis lenticularis
disseminata), a condition in which osteo poikilosis
is specifically, but not strictly, associated with
dermatalogic lesions.22

Summary 

The discovery of bone spots on a radiograph is
often disturbing, and benign conditions need to be
differentiated from indicators of serious disease.
Osteopoikilosis is one of several uncommon
benign variants of bone formation that must be dis-
tinguished from more worrisome disorders, most
notably osteoblastic metastases. This differentia-
tion can be done on the basis of the lack of internal
architecture, irregular margins, the periarticular
distribution and relative sparing of the skull.
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Figure 4: Anteroposterior view of the pelvis showing
a pattern of layered sclerosis (arrow) described as
bone within bone and characteristic of osteopetrosis.

Figure 5: Anteroposterior view of a patient’s knees showing a pattern of dif-
fuse sclerosis similar to that seen in osteopetrosis. However, vertical striations
(arrows) shown in the distal femora and proximal tibia are consistent with the
pattern seen in osteopathia striata.
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