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Abstract

We present a newly diagnosed case of Erdheim-

-Chester disease in a patient who presented with 
influenza-like symptoms, and whose course was 
complicated with life-threatening hypercalcemia. 
The imaging features were characteristic, and diag-
nosis was confirmed with immunohistochemical 
staining. The FDG-PET-CT was useful in diagnosis 
and follow-up.
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Introduction

Erdheim-Chester disease (ECD) is a rare, systemic 
non-Langerhans cell histiocytosis of unknown etio-
logy. Since its initial description by Jakob Erdheim 
and William Chester in 1930, about 500 to 550 cases 
have been reported [1,2]. Nearly all patients have 
osseous involvement, characteristically affecting 
the appendicular skeleton, and nearly 60% show 
variable extraosseous involvement, particularly of 
the heart and nervous system [3,4]. A classic triad of 
diabetes insipidus, bone pain, and bilateral exoph-
thalmos is nearly diagnostic of ECD [5]. 

The radiographic feature of symmetric diaphyseal 
and metaphyseal osteosclerosis with loss of the 
corticomedullary differentiation is characteristic of 
ECD [5-7]. The appearance of ECD on 99Techne-
tium bone scintigraphy is abnormal uptake in the  
metadiaphyseal regions of the long bones that typi-
cally corresponds with the radiographic abnormali-
ties but occasionally it may reveal an affected area 
that is radiographically normal [3,6]. The appearan-
ce of ECD on magnetic resonance (MR) imaging is 
homogeneously low signal intensity in the marrow 
and heterogeneously increased signal intensity on 
fluid sensitive sequences along the diaphysis and 
metaphysis with variable involvement the epiphysis 
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[3,7-9]. 18F-labeled fluorodeoxyglucose (FDG) and 
68Ga-DOTA-fibroblast activation protein (FAP) 
positron emission tomography PET/CT have been 
useful for detection of the primary lesion and for 
evaluating disease extent [10-15]. The specifici-
ty FDG-PET may be best served in differentiating 
ECD from other histiocytosis and for evaluating pa-
tients during follow-up of the disease [12,16].

We recently encountered a patient with newly diag-
nosed ECD whose hospital course was complicated 
by severe hypercalcemia after he was treated for an 
upper respiratory infection. Initial FDG-PET-CT 
scan showed FDG uptake in the long bones with an 
SUVmax ranging from 7.3 to 7.4, corresponding to 
avid areas in a 99mTechnetium bone scan. The tran-
sient hypercalcemic episode was likely produced by 
acute osseous inflammation that resulted in transient 
bone lysis manifested as marrow signal changes and 
intense periostitis on a 3 Tesla MR imaging scan. 
Aggressive treatment of the hypercalcemia resul-
ted in eventual normalization of the serum calcium 
and marked improvement of the FDG uptake in the 
skeleton on a follow-up FDG-PET-CT scan that was 
performed 12 weeks later even though the ECD it-
self had not been treated.

Case Report

A 25-year-old white male presented to the emergen-
cy department (ED) with influenza-like symptoms 
for one-week and episodic febrile episodes to 104ºF. 
He was diagnosed with a bacterial pharyngitis and 
was given one dose of intramuscular ceftriaxone. 
While in the ED, he developed an ascending rash 
and chest tightness and was subsequently treated for 
a drug reaction with antihistamines and eventually 
discharged. In the following days, the febrile epi-
sodes persisted and he developed ataxia and pain in 
both lower extremities.

On admission, his temperature was measured at 
103°F and he was tachycardic. In addition to in-
creasing pain in his lower extremities, he also en-

dorsed new-onset arthralgias in the ankle, knee and 
hip joints and painful upper extremities. Positive 
findings on physical examination included diffuse 
edema in the calves, and generalized warmth and 
tenderness in both lower extremities. Similar but 
less pronounced findings were present in the upper 
extremities affecting the upper arms and shoulders. 
Cervical adenopathy was noted. No ocular or cu-
taneous lesion was observed. Laboratory tests per-
formed on admission revealed an increased eryth-
rocyte sedimentation rate (60 mm/h, normal 0-14 
mm/h) and C-reactive protein (319 mg/dL, normal 
0-9.99 mg/dL). There was generalized pancytopenia 
(WBC 3.3 K/mL, RBC 3.3 M/mL, hemoglobin 9.8 
g/dL, and hematocrit 28.5%). Electrolyte and cal-
cium levels were normal.  His past medical history 
was significant only for progressively worsening 
dentition with painless gingivitis and loosening of 
the teeth which was confirmed on inspection. There 
was no prior history of cardiovascular disease, oc-
ular disease including exophthalmos, endocrine 
abnormalities, cutaneous pathology, renal disease, 
pulmonary disease, or neurological disorders.

Several imaging studies were performed on admis-
sion. A chest radiograph showed lower lobe infil-
trates. Computed tomography (CT) of the chest 
showed bilateral pleural effusions in addition to 
bibasilar consolidations but no evidence of intersti-
tial disease. The aorta and the heart appeared nor-
mal. Mild enlargement of cervical lymph nodes was 
noted. An abdominal and pelvis CT showed mild 
splenomegaly but the kidneys appeared normal. 
There was no evidence of retroperitoneal fibrosis. 
A lytic lesion was identified in the left ilium as well 
as in the L2 vertebra. Both proximal femora and 
lower extremities (Figure 1) showed diffuse hetero-
geneous osteosclerosis and loss of the corticomed-
ullary junction. There were similar findings in the 
upper extremity. Follow-up CT of the pelvis (Figure 
2) showed sclerotic changes in both proximal femo-
ra and areas of diminished attenuation in both fem-
oral necks.
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In the next two of days of hospitalization, a 99mTech-
netium bone scan and 18F FDG PET-CT scan was 
performed to search for a neoplastic process. The 
bone scan showed diffusely increased radionuclide 
uptake in the meta-diaphyseal regions of the long 

bones, and about the knee, hip, and shoulder regions 
(Figure 3). The 18F FDG PET-CT scan showed dif-
fuse hypermetabolic activity in the same distribution 
as the bone scan with focal intense areas of FDG 
uptake within the proximal femora (SUVmax was 7.3 
in left femur, 7.4 in right femur), knee and both hu-
meri, and intense activity in the maxillary sinuses 
related to sinusitis (Figure 4). An MR examination 
of the hip joints and proximal femora was performed 
to further characterize the PET-CT scan findings and 
regions of osteosclerosis. On T1-weighted images, 
low signal intensity was noted throughout both fem-
ora which appeared much more heterogeneous than 
previously reported in the literature. On the fat-satu-
rated T2-weighted images, the marrow demonstrat-
ed more pronounced heterogeneity with multiple 
focal areas of relatively hyperintense signal with 
larger foci corresponding to FDG-avid areas. Ad-
ditionally, intense diffuse periostitis was noted bi-
laterally extending from the proximal metaphysis to 
the distal metaphysis. The hyperintense medullary 
lesions and periostitis enhanced with administration 
of intravenous gadolinium (Figure 5).

Figure 1)  Radiographs of the pelvis (a), lateral proximal left 
femur (b), and frontal proximal right tibia and fibula show dif-
fusely increased bone density throughout the appendicular long 
bones with loss of the corticomedullary junction.There is region 
of decreased density in the left femoral neck (arrows).

Figure 2) Pelvis CT without contrast. Bilateral diffuse sclerotic 
lesions with lytic components (arrows) are evident in the proxi-
mal femora corresponding to the radiographic findings.

Figure 3) (a) 99mTechnetium bone scintigraphy scan demons-
trates multifocal increased radiotracer uptake with symmetric 
appearance involving the long bones of the arms and legs in 
addition to the maxilla.  (b and c) 18F-FDG PET-CT overlay. 
Diffuse hypermetabolic lesions (arrows) are noted throughout 
the axial and appendicular skeleton that are most intense in the 
proximal femurs and the maxilla. Hypermetabolic activity in the 
bilateral maxillary sinuses, tonsils, and cervical lymph nodes is 
suggestive of an infectious or inflammatory process.
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Throughout the patient’s hospitalization, repeated 
blood cultures were negative and an extensive bat-
tery of laboratory tests failed to identify evidence 

of a specific rheumatologic or autoimmune disorder 
eliminating the consideration of Still’s disease which 
clinically was on the differential diagnosis. On the 
6th hospital day, a biopsy of the affected region of 
the right proximal humerus was performed to deter-
mine if this was neoplastic. The pathology showed 
a granulomatous process with fibrotic cellular infil-
trates composed predominantly of epithelioid histio-
cytes, plasma cells, and a lymphocytic inflammato-
ry response. Immunohistochemical staining showed 
mixed T-and B-lymphocytes with positivity to CD3 
and CD20 that indicated a predominant T-cell pop-
ulation. The histiocytic infiltrates were CD163 posi-
tive, CD207 (langerin) negative, and S-100 negative 
which was diagnostic for ECD. Additional imaging 
showed no evidence of extra-skeletal involvement. 
An echocardiogram and an unenhanced/enhanced 
MR scan of the brain were both normal. The hypo-
thalamic-pituitary axis was normal based on clinical 
and laboratory findings.

On the 8th day of hospitalization, his calcium lev-
el began to increase and continued to escalate over 
the next 4 days, ultimately reaching a serum level 
of 13.4 mg/dL. At this point, the hypercalcemia had 
become severe and life-threatening, and treatment 
with aggressive hydration and administration of 
calcitonin was initiated with vigilant monitoring of 
his cardiac status. Sequential serum calcium levels 
after this episode showed a progressive decrease to 
normal subsequently requiring no additional treat-
ment. At the time of discharge one week later, his 
febrile episodes had abated and the patient’s skeletal 
symptoms had nearly resolved. Because of the rapid 
improvement in symptoms, the clinical service de-
cided to postpone definitive therapy of his ECD with 
alpha-interferon (IFN-α) therapy until they had the 
results of his follow-up FDG PET-CT scan that was 
scheduled for 12 weeks after his discharge date. The 
follow-up PET-CT scan demonstrated a significant 
decrease in the SUVmax activity in the long bones 
(3.4 to 3.9) even without treatment (Figure 5). No 
further exacerbations have occurred and he has not 
yet begun treatment with IFN-α.

Figure 4)  (a) Coronal T1-weighted magnetic resonance image 
of the pelvis and proximal femora shows heterogeneously low 
signal intensity bone marrow. (b) Coronal short inversion-reco-
very image shows focal scattered regions of marrow hyperinten-
sity and diffuse periosteal reactive changes in the metadiaphysis 
of both femora (arrows).  (c) Sagittal fat-saturated T1-weighted 
image after administration of intravenous gadolinium shows 
enhancement of the marrow and the periosteum (arrows).

Figure 5) Follow-up 18F-FDG PET-CT of skull base to mid-thi-
gh approximately 12 weeks after the episode of hypercalcemia. 
There was an interval decrease in SUV noted in the both proxi-
mal femora in areas of persistent diffuse osteosclerosis, and in 
the maxilla.
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Discussion

Diagnosis of ECD is based on histologic findings of 
xanthomatous or xanthogranulomatous tissue infil-
tration by spumous histiocytes, ‘lipid-laden’ macro-
phages or histiocytes that are surrounded by fibrosis, 
with positivity to CD68 and CD163, and negativity 
to CD1a while S-100 immunohistochemical stain-
ing is generally negative [17-19]. The BRAF V600E 
mutation is prevalent in 38% to 100% of patients 
[1,17]. The contemporary classification of the World 
Health Organization arranges histiocytic disorders 
according to the type of histiocyte involved (dendri-
tic cell disorders, macrophage-related disorders, and 
malignant histiocytic disorders) and ECD is classi-
fied as a dendritic disorder [20].

The mean age at diagnosis of ECD is approximately 
55 years and there is a male predominance [21,22]. 
The 5-year survival rate of ECD was initially re-
ported as 41% but recent reports indicate increased 
survival to 68% with alpha-interferon treatment 
[5,9,23].  Extra skeletal manifestations affecting the 
orbit, heart, and central nervous system (CNS) are 
associated with a poorer prognosis [24-26]. Cons-
titutional symptoms such as fever, weight loss and 
weakness are frequent presenting observations. Dia-
betes insipidus in the second most common presen-
ting feature and may precede the bone manifesta-
tions by several years [18]. Retroperitoneal, cardiac, 
and pulmonary involvement leading to chronic renal 
failure, cardiomyopathy, and severe interstitial lung 
disease, respectively, account for the majority of 
morbidity and mortality in patients with ECD [8,15].

Bone involvement is nearly a constant in ECD, cha-
racteristically affecting the appendicular skeleton. 
Typically, it involves the lower extremities more 
frequently and severely than the upper extremities 
[3]. The radiographic feature of symmetric dia-
physeal and metaphyseal osteosclerosis is nearly 
pathognomonic, characterized by either diffuse or 
patchy increased density, coarsened trabeculae, and 
pronounced periosteal and endosteal cortical thicke-
ning resulting in the loss of the corticomedullary dif-

ferentiation [3,5-7,27-29]. Lytic lesions are reported 
in 5% to 8% of cases [5].

ECD has a characteristic appearance on 99Techne-
tium bone scintigraphy with abnormally increased 
uptake in the meta-diaphyseal regions of the long 
bones [11,13]. MR imaging is particularly sensitive 
to changes in the bone marrow. The appearance of 
histiocytic infiltrates of ECD have been reported as 
homogeneously low signal intensity on T1-weigh-
ted images, and heterogeneously mixed areas of in-
creased and decreased signal intensity on fluid-sen-
sitive sequences along the diaphysis and metaphysis 
[8,30-33]. Relative sparing of the epiphysis has been 
a frequent observation on radiographic evaluation 
but partial epiphyseal involvement occurs in 45% of 
patients undergoing MR imaging, either as a homo-
geneous infiltrate that spares the subchondral bone 
or as a heterogeneous infiltrate [3]. Mature perios-
teal reactive changes occur in two-thirds of cases 
and bone infarcts also are frequent associated fin-
dings. Lytic lesions, while controversial, have been 
reported to occur in 33% of cases [33-35]. 

Derangement of the chemokine and cytokine net-
works is one of the underlying pathophysiology 
of ECD, and it is likely that our patient’s initial in-
flammatory response may have been triggered by 
a common stimulus, such as the upper respirato-
ry illness or the administration of a cephalosporin 
medication [36]. Severe hypercalcemia also has not 
been reported in patients with ECD. Lyders et al. 
reported a case of a 27-year-old woman who pre-
sented to the emergency room after having a seizure 
[35]. She had a 6-year history of seizures and biop-
sy-proven xantho-granulomatous infiltration of the 
brain. The serum calcium level was not reported in 
that patient. However, a pelvis CT showed lytic le-
sions in the iliac bones bilaterally and a bone survey 
showed diffuse osteopenia, compression fractures of 
the thoracic spine, and a left femoral neck fracture, 
features that are not characteristic of ECD. Our pa-
tient showed areas of lysis in both femora, the left 
ilium and in one lumbar vertebral body in addition 
to diffuse intense periostitis in the shafts of both fe-
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mora. Many of these abnormalities were FDG-avid 
and evident on the initial FDG PET-CT scan. These 
were likely manifestations of acute osteolysis that 
eventually overwhelmed the calcium-phosphorus 
balance. Upon treatment of the hypercalcemic ep-
isode, his hospital course was largely self-limited. 
His symptoms had abated to the point that definitive 
treatment of his ECD was no longer required since 
it could have worsened his sinus infection. The fol-
low-up FDG PET/CT scan performed 12 weeks after 
his hospital discharge showed decreased FDG-avid 
areas in the bone marrow and that the several of the 
lytic lesions had been replaced by diffuse sclerotic 
bone.

Although the diagnosis of ECD was made on the 
most recent hospital admission, two observations 
suggested that the disease in our patient may have 
been chronic. Periodontal disease has been reported 
in patients with ECD as a consequence of premature 
alveolar bone loss [37], which was noted on our pa-
tient’s admission physical examination. In fact, after 
his discharged from the hospital, 17 of his teeth were 
extracted. The second observation was the presence 
of bone infarcts in his femur, which either occurs 

from either vascular obstruction secondary to peri-
adventitial infiltration or intramedullary coagulative 
type of necrosis secondary to xantho-granulomatous 
cellular infiltration [38,39].

Currently, the first-line therapy for treatment of ECD 
is IFN-α and pegylated IFN-α (PEG-IFN-α) (Grade 
C2) [1,26,40,41]. Other treatment alternatives in-
clude imatinib mesylate [42], recombinant human 
interleukin-I receptor [43], cladribine [44,45], 
BRAF V600E kinase inhibitors vemurafenib and 
cobimetinib [46-49], MEK inhibitors cobimetinib 
and trametinib [46,49], and biologics anakinra, in-
fliximab, and tocilizumab [45,50].

In summary, this case report illustrated a unique 
self-limited inflammatory ECD response triggered 
by an infection or cephalosporin allergy, eventually 
resulting in severe hypercalcemia. 18F-FDG PET-CT 
imaging correlated closely to the patient’s symp-
toms, as did the follow-up study. Once the calcium 
levels returned to normal, our patient did not require 
definitive immunosuppressive or disease-modifying 
therapy.
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