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Abstract We report on a 4-year-old
boy adopted from Paraguay who pre-
sented with an acute onset of thigh
pain. Initial clinical, imaging, and
histopathologic findings suggested
florid osteomyelitis. However, the
development of pancytopenia on in-
travenous antibiotics prompted fur-
ther investigation and the ultimate
diagnosis of Gaucher disease. In ret-
rospect, characteristic changes on
conventional radiographic and MR
images, as well as growth of a con-
taminant organism, pointed to the di-
agnosis of pseudo-osteomyelitis
rather than osteomyelitis.
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Pseudo-osteomyelitic crisis upon presentation
of Gaucher disease

Introduction

Gaucher disease is caused by the de-
ficient activity of β-glucocerebrosi-
dase, resulting in the accumulation
of glycosphingolipid in cells of the
monocyte-macrophage system. The
clinical spectrum is fairly wide;
some individuals may be completely
asymptomatic, without the need for
any treatment, while others may
have severe hematologic, hepatic,
splenic, and orthopaedic manifesta-
tions [1]. Musculoskeletal involve-
ment is often associated with signifi-

cant morbidity, represented by osteo-
necrosis, deformity, fracture, chronic
pain, infection, and “aseptic” pseu-
do-osteomyelitis or bone crisis [2, 3,
4]. The last is a well recognized
bone manifestation but elusive to di-
agnose, and has been misdiagnosed
as infection, rheumatic fever, sickle-
cell anemia, leukemia, Legg-Calvé-
Perthes’ disease, and “growing
pains” [2, 5].

Differentiation of bone crisis
from actual osteomyelitis is difficult
on both clinical and radiographic
grounds [6, 7], but critical because

unwarranted surgical intervention
may lead to chronic osteomyelitis
and intractable draining sinuses [6,
8]. Conventional imaging techniques
have proven to be of limited utility
in distinguishing pseudo-osteomyeli-
tis from osteomyelitis [9]. Magnetic
resonance (MR) imaging, however,
offers the potential for assisting in
this differential diagnosis [10, 11,
12]. This is especially true in diffi-
cult or unusual cases, such as when a
bone crisis occurs at the time of ini-
tial presentation, as the following
case report illustrates.
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normalization to 4. Persistent pancy-
topenia (hematocrit=26.7%; white
blood cell count=2.2 ×103/µl; platelet
count=105,000/µl) resulted in the an-
tibiotic course being curtailed after 
4 weeks, and a bone marrow aspirate
and biopsy were performed. Ninety
percent of the marrow population
was comprised of nodular aggregates
of Gaucher cells characterized by
abundant eosinophilic cytoplasm
with prominent fibrillary striations,
giving the cells a so-called crumpled
tissue paper appearance (Fig. 4). The
cells were intensely positive with pe-
riodic acid-Schiff staining. Abdomi-
nal CT scanning revealed hepato-
splenomegaly. No focal splenic le-
sions were appreciated, and the pan-
creas, kidneys, and adrenals were
unremarkable. Subsequent assays
showed low lymphocytic β-glucoce-
rebrosidase activity. The diagnosis of
non-neuropathic type I Gaucher dis-
ease was ultimately confirmed with

Fig. 1 A Anteroposterior and B lateral ra-
diographs of the distal femur demonstrate,
in retrospect, “Erlenmeyer flask deformity”

Fig. 2 A Sagittal T1-weighted MR image
(TR=450, TE=20) demonstrates low 
signal intensity infiltration of the marrow
in the distal femoral diametaphysis. There
is a subperiosteal oval mass posteriorly of
intermediate and low signal intensity. 
B Axial gradient echo (TR=450, TE=16,
flip angle=20°) and C T1-weighted post-
gadolinium (TR=450, TE=16) images
show the subperiosteal mass as a high sig-
nal intensity region with minimal contrast
enhancement. The surrounding soft tissues
are of high signal intensity with contrast
enhancement in a feathery distribution

37.4%, white blood cell count of
8.8×103/µl, and an erythrocyte sedi-
mentation rate of 38 mm/h. Conven-
tional radiographs demonstrated only
posterior thigh swelling (Fig. 1) and
the patient was given a trial of nons-
teroidal anti-inflammatory medica-
tion. Persistent symptoms led to an
MR study, which showed extensive
distal femoral marrow signal chang-
es and a very large posterior thigh
mass with surrounding muscle infil-
tration (Fig. 2).

The patient was admitted to the
orthopaedic service with a presump-
tive diagnosis of distal femoral bac-
terial osteomyelitis. Operative aspi-
ration of the posterior thigh collec-
tion produced bloody, turbid fluid,
which prompted open intervention.
Extensive soft tissue edema and a
markedly thickened periosteum were
noted. A bone biopsy showed fibrin-
opurulent debris admixed with focal-
ly nonviable bone spicules consistent
with acute to subacute osteomyelitis
(Fig. 3). Appropriate stains and cul-
tures were unrevealing except for co-
agulase-negative Staphylococcus
epidermidis, which grew from broth
only.

The patient was treated with in-
travenous cefazolin, with symptom
resolution and sedimentation rate

Case report

A 4-year-old apparently previously
healthy boy, adopted from Paraguay
at 6 months of age, presented to his
pediatrician after being awakened
with the abrupt onset of uncontrolla-
ble thigh pain. His history was sig-
nificant for recent fatigue and
sweats, but no fever. Physical exami-
nation was positive for distal femo-
ral swelling, erythema, and warmth;
passive knee range of motion was
limited to 90°of flexion. Abdominal
examination revealed no masses 
or organomegaly. The laboratory
evaluation revealed a hematocrit of



DNA analysis of peripheral blood
showing one N370S mutation.

β-Glucocerebrosidase replace-
ment therapy was initiated, and at
two and a half years after initial pre-
sentation the patient has no distal
femoral pain, leg length discrepancy,
osteonecrosis, deformity (other than
“Erlenmeyer flask”), or functional
restriction.

Discussion

The etiology of bone crises in 
Gaucher disease is uncertain. It has
been hypothesized that vascular
thrombosis and spasm cause bone in-

farction and hemorrhage, resulting in
periosteal elevation, accumulation of
subperiosteal blood, and secondary
inflammation [6, 7, 13]. The dramat-
ic relief of pain following decom-
pression is said to be related to alle-
viation of the high intraosseous pres-
sure generated by the Gaucher cells,
although this is disputed [4].

Distinguishing bone pain crisis,
or pseudo-osteomyelitis, from infec-
tious osteomyelitis is often a diag-
nostic challenge, even when the pa-
tient is known to have Gaucher dis-
ease. Thought to be a condition of
growing children [7], bone crises
have also been reported in patients
older than 40 years [2], most com-
monly affecting the lower extremity
[4, 8]. Both pseudo-osteomyelitis
and osteomyelitis can present with
the acute onset of fever and severe
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pain in an extremity accompanied by
localized warmth, erythema, and
swelling [6, 7]. Some have found an
absence of systemic toxicity in bone
crises [7], but this is unreliable.
Moreover, leukocytosis and elevated
sedimentation rates may been seen in
either process.

In patients known to have 
Gaucher disease, the difficulty in
distinguishing a crisis from actual
osteomyelitis on clinical, laboratory,
and radiographic grounds is often su-
perseded by a response to conserva-
tive treatment and the failure to cul-
ture an organism. Crises can last
from days to weeks and patients usu-
ally show improvement with symp-
tomatic care, bed rest, and analge-
sics. Often, when the diagnosis is
uncertain, patients are given antibiot-
ics until culture results are obtained
and the diagnosis is more certain.

Conventional imaging, including
conventional radiographs, techne-
tium scanning, and CT scanning, is
of little use in differentiating be-
tween bone crisis and osteomyelitis.
Sclerosis and periosteal reaction can
be seen on plain radiographs at the
time of an attack of pseudo-osteomy-
elitis; however, these findings are
nonspecific [7]. Similarly, although
technetium bone scanning has been
advocated by some authors as a
means of diagnosing a bone crisis in
Gaucher patients [14], others have
reported similar findings in Gaucher
[15] and non-Gaucher [16] pediatric
patients later proven to have infec-
tious osteomyelitis. CT scanning has
been used largely as an adjunct to
other radiographic techniques, and
has some utility for following dis-
ease progression [8, 9] or response to
treatment, particularly in the abdom-
inal cavity.

MR imaging, with its excellent
ability to delineate bone marrow and
soft tissue changes, has emerged 
as the modality of choice for imag-
ing orthopaedic manifestations of
Gaucher disease. Patients tend to ex-
hibit shortened T2 values and hetero-
geneous signal abnormalities in the
affected bone marrow [17]. Both

Fig. 3 Distal femoral biopsy demonstrating acute and chronic inflammation, as well as
necrotic bone consistent with osteomyelitis (hematoxylin and eosin, ×10)

Fig. 4 Bone marrow biopsy demonstrating
a pale nodular aggregate of lipid-laden
Gaucher cells (hematoxylin and eosin, ×40)



pseudo-osteomyelitis and osteomy-
elitis, however, can lead to extensive
alteration of soft tissue architecture
and signal heterogeneity in the mar-
row [10, 11]. Nonetheless, a diagno-
sis of bone crisis is supported when-
ever a subperiosteal hematoma [7] is
visualized. Several investigators [18,
19] have reported that the subperios-
teal hematoma is characterized by
intermediate to high signal intensity
adjacent to bone on T1- and T2-
weighted MR images. This contrasts
with the typical MR features in os-
teomyelitis, in which there is loss of
fascial planes and usually no hemor-
rhage [12].

Our patient’s MR findings were
initially interpreted as being consis-
tent with florid osteomyelitis, which
was supported by gross and histo-
pathologic findings at the time of
surgery, as well as by the culture of
coagulase-negative Staphylococcus
and response to antibiotic treatment.
However, the retrospective MR find-
ings of intermediate to increased sig-
nal on T1-weighted and gradient
echo images (Fig. 2A, B), combined
with the lack of gadolinium uptake
(Fig. 2C) in the posterior fluid col-
lection, suggest the presence of a
subperiosteal hematoma consistent
with pseudo-osteomyelitis, not os-
teomyelitis.

In patients without a previous di-
agnosis of Gaucher disease, it is un-
known what percentage have a bone
crisis at initial evaluation. Most stud-
ies are retrospective and do not de-
tail the manner of presentation [8,
14]. According to the international
Gaucher Registry, 33% of patients
reported at least one bone crisis;
however, it is difficult to ascertain
whether this complication preceded
the diagnosis of Gaucher disease
[20]. Goldblatt et al. [2] reported
pseudo-osteomyelitis as a mode of
presentation in three of 35 patients,
while Yossipovitch et al. [7] reported

it in seven patients, one of whom
had no prior diagnosis of Gaucher
disease. Although no Gaucher cells
were seen on review of our patient’s
initial biopsy, the development of
pancytopenia prompted further in-
vestigation which led to the diagno-
sis of Gaucher disease. The lack of
appreciation of both mild Erlenmey-
er flask changes on conventional ra-
diographs and a subperiosteal hema-
toma on MR imaging, as well as the
growth of an organism most often
thought to be a contaminant, resulted
in a delay in making the correct di-
agnosis.

This case illustrates the impor-
tance of considering the diagnosis of
pseudo-osteomyelitis in any pediat-
ric patient, even those without
known predisposing risk factors for
Gaucher disease or evident hemato-
logic abnormality. Although our pa-
tient has done very well, the ortho-
paedic implications of prolonged de-
lay in the diagnosis of Gaucher dis-
ease may be serious, since the skele-
tal response to enzyme replacement
therapy is sub-optimal once bone
ischemia and infarction occur [3].
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