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ABSTRACT 
Bone island or enostosis is an enigmatic lesion affecting the skeleton system. As these anomalies have limited clinical 
implications owing to an asymptomatic course with most cases diagnosed incidentally, the exact etiopathogenesis is not 
clearly understood. A lot has been studied regarding radiological features and morphology despite scarce clinical cases 
and relevant studies. More research is warranted to provide in-depth details of these lesions that has potential to enlighten 
us with newer aspects of bone metabolism and properties. These lesions might just not be an aberration and may offer 
important clues about bone behavior and morphogenesis. Bone islands, when in large number, are associated with equally 
fascinating disorder called osteopoikilosis. This review, however, does not include osteopoikilosis on purpose. Hand in-
volvement, although rarer, has been described and a short review is attempted to acknowledge that apart from relevant 
facts on diagnosis and management. 
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Introduction
Bone island or enostosis is a rare benign lesion 

that often is an incidental radiological finding of dense 
sclerotic focus inside of a bone. It can mimic neoplas-
tic pathology and thus requires knowledge about the 
entity to prevent unnecessary investigations. Bone is-
lands represent a locus of compact, cortical bone inside 
a cancellous bone and considered developmental ab-
erration that is mostly asymptomatic. Older literature 
describes these as hemartomas, but the probable eti-
ology of these lesions is congenital or developmental 
one with defective enchondral ossification as reason 
[1]. Knowledge of this lesion and its features  can help 

anticipate its presence and may reduce burden of un-
warranted investigations in selected instances.

Bone Island Within Hands
The hand is an  uncommon site for these lesions as 

most have predilection for long bones, ribs, spine, and 
pelvis. The reported incidence in the growing hand has 
been reported in a study to be 3.8% between ages of 
5 and 13 [2]. These lesions are usually asymptomatic 
and scaphoid was found to be the most common loca-
tion. Like the lesions in various other studies, certain 
of them also show positive scintigraphy later confirmed 
by biopsy to be a bone island as described in one report 
of the lesion in os capitate [3].
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Figure 1. Radiograph showing a dense sclerotic lesion on fourth prox-
imal phalanx.

A recent study showed a significant link of bone is-
lands with leprosy more so with lepromatous type and 
borderline cases [4]. Hand and foot radiographs of pa-
tients with Hansen disease were compared to age and 
sex matched normal subjects in the abovementioned 
study. Significant presence of bone islands were found 
with Hansen disease of long duration. With no clear 
reason, the authors attributed this to genetic predispo-
sition or side effect of disease itself.

Etiology and Involvement
These lesions are considered stable, benign and 

non-progressive but some of these may be sympto-
matic especially if more than 2 cm in size when they 
are referred to as giant bone islands. But small islands, 
though unusual, may also present with pain [5].  These 
lesions are common in pelvis, femur, ribs, facial and 
other long bones and usually are smaller than 2 cm. 

but larger, symptomatic lesions or those involving rare 
sites are sporadically reported [6].  Carpal bones, tarsal 
bones and spine are also involved by the lesion. In long 
bones these are found to be involving epiphysis and 
metaphysis. One report of enostosis with diaphyseal 
exostosis is reported in a family [7]. 

In one report, the responsiveness of bone islands 
to factors affecting bone metabolism like hormonal in-
fluence was noted. The bone island was reported to dis-
appear in case of hyperparathyroidism and reappeared 
on surgical removal of parathyroid adenoma [8]. This 
finding highlights importance of further research in 
this aspect of the disorder. Five lesions in a series were 
described to enlarge proportionate to growth in adoles-
cent cases thus suggesting their metabolic participation 
[9]. Though not commonly found in immature skele-
ton, growth of more than 25% over six months should 
be cautiously assessed with biopsy to rule out neoplas-
tic element [10]. Multiple bone islands have been asso-
ciated with various other disorders like osteopoikilosis 
(osteopathia disseminate), striped osteopathy (Voor-
hoeve disease), and malrheostosis [11].

Investigations
The lesions present as homogenously dense lesion 

in a cancellous bone with radiating bony streaks blend-
ing with native trabecular bone (Figure 1 and 2). The 
lesion may be round, oval or oblong in shape. These pe-
ripheral steaks are also referred to as ‘thorny radiations’, 
feather like spicules or brush borders and are better ap-
preciated in CT than radiographs. Magnetic resonance 
imaging (MRI) shows a dark black spot corresponding 
to the lesion without any surrounding edema or related 
pathology (Figure 3). There is no periosteal reaction or 
destruction is seen. Low signal intensity in all views re-
sembling cortical bone is thus found in MRI. 

CT scan usually show a low attenuation focus in 
this lesion showing inert nature. These enigmatic le-
sions, however, carry a scope for enlargement in size or 
spontaneous shrinkage overtime [12].These homoge-
nously dense sclerotic foci appear with low attenuation 
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Figure 2. Radiograph of wrist showing dense, sclerotic focus in 
scaphoid region (arrow) with otherwise normal scaphoid and rest car-
pal bones.

Figure 3. MRI sections showing low attenuated lesion in sagittal (A) 
and coronal (B) plane showing no bone edema or associated patholo-
gy. The lesion appears similar in T-2 weighted images also (C).
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signal both in CT and MRI to assist in diagnosis. Metic-
ulous and specific CT attenuation is required to better 
diagnose or differentiate these lesions from osteoblas-
tic metastasis as described in a study comprising large 
series [13]. The study highlights importance of specific 
attenuation thresholds in order to differentiate osteo-
sclerotic islands from untreated osteoblastic metastat-
ic lesions. The osteosclerotic metastatic lesions also 
appear hot on bone scan but in MR imaging on fluid 
sensitive sequences may reveal a halo of bone marrow 
edema surrounding the lesion [14]. 

Bone scintigraphy coupled with histopathology 
may be tried in cases with dubious details [15]. These 
lesions mostly appear as cold spot in scintigraphy, the 
feature that may help distinguish it from neoplastic dif-

ferentials. However a small percentage of lesions may 
have aggressive look in scintigraphy and histopatho-
logical assessment is thus confirmatory [16]. Some of 
these lesions with increased osteoblastic activity pres-
ent as active lesion on scintigraphy [17]. Thus, the mor-
phological assessment on radiographs, CT and MRI is 
better to rely upon than scintigraphy for the diagnosis. 
The large lesions may be followed up with periodic im-
aging to check increase in growth in future [1,18,19]. 
Lesions with increased uptake and polyostotic pattern 
have also been reported [20]. In patients suffering from 
lung cancer, spectral CTs has been found to be better 
at differentiating osteoblastic metastasis from bone is-
lands in a large study of 122 lesions (43 bone islands 
and 79 metastatic lesions) but these cases represented 
lesions in vertebral bodies [21].

 Microscopic examination reveal compact lamellar 
bone with normal Haversian systems surrounded by 
spongiosa with no mitoses or atypical nuclei. Radiating 
trabeculae of the lesion blending with native host can-
cellous trabeculae can also be appreciated.

Management
As most of these are incidental findings owing to 

their asymptomatic status, small islands are managed 
conservatively by observation. Some of the small bone 
islands, however, may be symptomatic and may require 
surgical treatment [19,22]. One such reported case of 
hip pain, limp and subluxation due to small island ad-
jacent to growth plate of proximal femur has been de-
scribed with transmetaphyseal curettage as effective 
management [22]. This method can be successfully used 
in symptomatic hand lesions if the articular surfaces are 
not involved. Small carpal bones might require cautious 
curettage as the small cross sectional area may predis-
pose to iatrogenic fractures complicating the procedure.

Giant lesions may warrant future evaluation if there 
is increase in size. Symptomatic lesions or those with 
increased uptake on scintigraphy require biopsy for rul-
ing out sinister underlying disorder. Osteosarcoma like 
low grade central type is prominent differential diagno-
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sis requiring exclusion [23]. Other differentials may be 
osteoid osteoma, enchondroma, osteoblastoma, bone 
infarcts, healing non-ossifying fibroma among others. 
Besides it, the supernumary islands may be part of well 
described disorders and require identification like os-
teopoikilosis, osteopathia striata and melorheostosis. 
There are numerus described sclerosing bone dyspla-
sia and at certain times one or more of the type con-
comitantly involve i.e. overlap syndrome. All these are 
supposed to be defects of bone formation or resorption 
and may have interlacing pathogenesis that future re-
search might unearth [24].

The literature is sparse regarding overall preva-
lence and surgical management of these lesions and no 
definitive guidelines are established. The unanimous 
point highlighted in nearly all studies is to observe the 
quiescent lesions and investigate the symptomatic ones 
to determine those lesions as source of symptoms. Me-
ticulous assessment of clinical diagnosis should be cou-
pled with judicious imaging studies and surgical man-
agement should be reserved for recalcitrant cases. 
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