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A case of an 11-year-old patient with a lesion in the
proximal metaphyseo-diaphyseal region of the right
radius is presented. The clinico-radiological suspi-
cion was either infection or tumour of the proximal
radius. Subsequently, a biopsy proved the lesion to be
an eosinophilic granuloma of bone. Following curet-
tage and after a follow-up of two years, there was
complete resolution of the lesion with restitution of
the cortex. 
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INTRODUCTION

Eosinophilic granuloma (EG) of bone is the
most common skeletal manifestation of a spectrum
of diseases broadly known as histiocytosis X. The
term histiocytosis X incorporates the multiple
organ involvement in disseminated Hand Schuller
Christian disease and the acute and the fulminant
form, Letterer-Siwe disease. Neither the clinical
nor the radiographic presentation of EG is specific,
and the diagnosis poses a dilemma to the
orthopaedic surgeon (1, 2).

The commonest differential diagnosis made in
an adolescent patient with a relatively short history
of severe bone pain and bony tenderness in the
metaphyseo-diaphyseal region of a long bone is
either infection or tumour. Newer investigation
modalities like computed tomography (CT) and
magnetic resonance imaging (MRI) help in evalu-

ating the extent of the lesion but the diagnosis can
only be confirmed by histopathology. 

CASE REPORT

An 11-year-old patient presented to the outpa-
tient department with a history of pain over the
right forearm for the past 6 weeks. There was no
history of trauma or any associated constitutional
symptoms. The child had not taken any treatment
except occasional analgesics.

On examination, he was afebrile, with marked
local tenderness over the proximal third of the
radius. There was no enlargement of regional
lymph nodes. The local temperature was not raised
and there was no significant local swelling.
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Plain radiographs of the right proximal forearm
revealed a minimal periosteal reaction in the radius
with no lesion in the bone (fig 1). Subsequently a
CT-scan performed to delineate the lesion further
showed destruction of the cortex of the proximal
metaphyseo-diaphyseal region of the right radius
with an associated periosteal reaction (fig 2).

A provisional diagnosis of a subacute osteo-
myelitis or a Ewing’s sarcoma was made. A con-
trast MRI done for evaluation of soft tissue involve-
ment only showed some soft tissue oedema (fig 3).

The patient was taken up for an open biopsy
using Thompson’s approach. Intraoperatively there
was no pus. There was cortical thickening in the
region of the radial tuberosity, corresponding to the
area of bony destruction on CT. A window was
made in the region and a grayish tissue resembling
granulation tissue was curetted from the lesion and
sent for Gram staining, culture, polymerase chain
reaction (PCR) test for Mycobacterium Tuberculo-
sis and histopathology. Gram staining, bacterial
culture and PCR were found to be negative.

Histologically, a low-power view showed
numerous eosinophils, lymphocytes and
Langerhans cell histiocytes. A high-power micro-
photograph (fig 4) showed Langerhans cells with
grooved nuclei, mixed with eosinophils, suggestive
of eosinophilic granuloma (EG). There were no
signs of infection or granulomas. Immuno-
histochemical stains S100 (fig 5) were performed,
confirming the diagnosis.

To look for other lesions, a skeletal survey, an
ultrasonography of the abdomen and a bone scan
were performed. These investigations did not
reveal any other focus of disease and the diagnosis

of an isolated EG of the radius was made and the
patient was kept under observation. An above-
elbow plaster of Paris cast was maintained for a
period of 8 weeks to prevent a pathological frac-
ture. Thereafter active mobilisation of the elbow
was initiated.

The child’s symptoms gradually improved and
subsequent radiographic films showed progressive
healing of the lesion. The child was clinically
asymptomatic with no local pain or tenderness and
had resumed all activities when followed at two
years. Plain radiographs and CT scans obtained at
this time showed complete resolution of the lesion
with reconstitution of the cortex (fig 6, 7). 
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Fig. 1. — Plain radiograph of the right proximal forearm
revealing a minimal periosteal reaction (black arrow) in the
radius.

Fig. 2. — CT scan of the forearm revealed destruction of the
cortex of the proximal metaphyseo-diaphyseal region of the
radius with an associated periosteal reaction.
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DISCUSSION

Solitary EG of bone is the commonest manifes-
tation of histiocytosis (60 to 80% cases) (1). The
hallmark of histiocytosis X is the Langerhans cell,
a histiocyte with characteristic racquet shaped
Birbeck granules visible on electron microscopy.

The pathogenesis of EG is not completely under-
stood. Infections, immune and neoplastic causes
have been postulated (1). Up to 80% of histiocyto-
sis X lesions in children are of solitary EG type and
up to 90% occur in children (1).

The usual sites of bony involvement include the
skull (34%), spine (15%), ribs (7%) and long bones
(15%), although almost any bone may be affect-
ed (2). In the long bones, the diaphysis is most com-
monly affected (58%), followed by the metaphy-
sis (2). The presenting symptoms of the disease are
variable and non-specific. The patient may com-
plain of pain, localized swelling depending upon
the region involved and sometimes a pathological
fracture. At other times, EG is discovered inciden-
tally while screening for other medical problems
(ultrasonography of the abdomen) or in traumatic
conditions (e.g. head injury) (9).

The physical examination of the child may be
essentially normal. Laboratory findings are usually
non-specific except for a moderate and inconsistent
rise in erythrocyte sedimentation rate.

The characteristic radiographic finding describ-
ed for EG involvement of long bones is a lytic
medullary based lesion (7). In the acute phase,
lesions appear rapidly, perhaps in a few weeks, and
are aggressive looking with poorly defined mar-
gins (1). The radiological diagnosis is difficult to
differentiate from infection or Ewing’s sarcoma at
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Fig. 3. — A contrast MRI showed normal soft tissues with
oedema.

Fig. 4. — Photomicrograph (haematoxylin and eosin ; magni-
fication, � 20).

Fig. 5. — Nuclear positivity of S100 protein in Langerhans’
cells (arrow) (immunostaining, LSAB technique, 40 �).
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this time (5). This may either regress to a well-
defined lesion with sclerotic scalloping, cortical
erosion, periosteal reaction (single or laminated
‘onion peel’ appearance) and soft tissue involve-
ment (5). If a pathological fracture occurs, the radi-
ographic findings become even more confusing.

A child suspected of having EG should be care-
fully investigated for the presence of other stigmata
of histiocytosis. Most investigators recognize the
poor reliability of bone scintigraphy (7, 9). Parker et
al reported that only 35% of lesions are visible on a
bone scan (7). CT or MRI is useful in evaluating soft
tissue involvement which is normally moderate or
absent in EG (2). MRI is very well suited for demon-
strating bone marrow involvement and accompany-
ing soft tissue mass or inflammation in EG of bone.
Although MRI is very sensitive, the findings remain
non-specific (1). Biopsy remains the key to diagno-
sis in EG. Further confirmation is possible using
immunohistochemical staining such as S100,
cluster of differentiation 1 (CD-1), or monoclonal
antibody OKT6 and electron microscopy (9).

The treatment of EG is equally controversial
with different therapeutic approaches claiming
effectiveness. Solitary EG of bone has been shown
to undergo spontaneous remission (6).Symptomatic
surgically accessible solitary EG are managed by
biopsy, curettage and bone grafting if needed (9). A
single curettage usually results in healing (9). Local
injection of corticosteroids was described by
Scaglietti et al, with immediate pain relief and
healing response within 2 months after injec-
tion (8). Irradiation is rarely used because of reports
of late latent neoplasms (4).The use of chemothera-

py and oral corticosteroids alone or combined is
indicated in systemic disease but rarely in a solitary
lesion due to unpredictable results obtained and the
toxic and oncogenic risk (3).

It has been stated that patients with unifocal EG,
who subsequently develop additional lesions, usu-
ally do so within 6 months after appearance of the
initial lesion (2). Other favourable prognostic fac-
tors are age greater than 2 years, absence of pul-
monary, hepatic, haemopoietic lesions or multiple
bony involvement (2). 

Histiocytosis X with its confusing nomenclature,
unknown aetiology, non-specific clinical and imag-
ing findings with diagnosis possible only on
histopathological examination, will always pose a
diagnostic challenge to the orthopaedic surgeon.
We conclude with a single message. Suspect it, lest
you will miss it.
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Fig. 6 & 7. — Follow-up 2 years after curettage and biopsy : Plain radiographs and CT scans show complete resolution of the lesion
with reconstitution of the cortex.
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