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Erdheim Chester Disease (ECD) is characterized by organ infiltration by CD68 positive and CD1a negative non-Langerhans
Histiocytes. The presentation of ECD can vary from bone pain due to bone infiltration to multi-systemic forms involving the
cardiovascular system. The prognosis of ECD is poor; however, with increased understanding of the pathogenesis, this has led to

the evolution of new therapeutic strategies.

Because of the increased need for understanding this disease we present a case of a man, who presented to us with bone pain
and radiographs showing a lytic lesion in his left femur. Upon further investigation with magnetic resonance (MR) imaging and

technetium 99 m bone scan we chose to undergo an open biopsy, which led to the definitive diagnosis. We outline the current

treatment regimen and its evolution as our understanding of the pathogenesis of ECD has increased.

Key Words: Erdheim chester disease, Orthopaedic oncology, non-Langerhans Histiocytosis, Lytic lesion, Bone

1. INTRODUCTION

Erdheim Chester Disease (ECD), first described by Jakob
Erdheim’s pupil William Chester, is a rare non-Langerhans
Histiocytosis.!! This disease is characterized by organ infil-
tration by CD68 positive and CD1a negative non-Langerhans
histiocytes.!!!' Due to the rarity and various presentations
of ECD, misdiagnosis is common, however, can be disas-
trous if lesions infiltrate systemically leading to pathological
fractures, cardiovascular and central nervous system involve-
ment.!'l Moreover, the overall prognosis is poor but if ECD
is diagnosed and addressed with proper treatment the 5-year
survival rate has been reported as 68%.[!1 Herein, we present
the case of a gentleman with ECD and discuss the importance
of having a high clinical suspicion for this rare disease.

2. CASE PRESENTATION

A 49-year-old male presented to the office for evaluation of
leg pain in conjunction with abnormal radiographic findings
in his left tibia, femur, shoulder and bilateral clavicles. The
patient reported pain in his left knee and shoulder for almost
eighteen months. He also had chronic lower back pain for
approximately ten years, unchanged from baseline. Upon
presentation to the office he endorsed a 4-6 weeks’ history
of bilateral hip pain which worsened with activity. Initial
evaluation at an outside facility consisted of radiographs,
advanced imaging, and subsequent referral to our center. His
relevant past medical history is significant for stroke, mixed
hyperlipidemia, sacroiliitis and generalized osteoarthritis.

Physical exam revealed a stable left knee with full range
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of motion, and tenderness of the anterior and lateral joint.
Right hip examination demonstrated anterior tenderness with
normal strength, but limited internal and external rotation.
Left hip and neurological examinations were unremarkable.

T

Figure 1. AP plain radiograph (A) of the left knee shows
osteosclerosis of the distal femoral metaphysis (arrow).
Bone scan (B) showing increased uptake bilaterally in the
distal femur and proximal tibia.

Initial radiographs showed a lytic lesion of the left femoral
neck, without endosteal scalloping. Furthermore, sclerosis
was seen in the distal femoral metaphysis (see Figure 1A)
which corresponded to increased scintigraphic uptake on
bone scan along with other sites of osseous involvement (see
Figure 1B). Magnetic resonance (MR) imaging illustrated
low signal within the bone marrow of the distal femur and
proximal tibia on T1-weighted imaging (see Figure 2A) and
hyperintense signal on T2-weighted imaging (see Figure 2B).
With these imaging findings, we recommended open biopsy
of the left distal femur.

Figure 2. (A) Coronal T1 weighted image and (B) sagittal
T2 weighted image, showing infiltration of the fatty bone
marrow (arrows) in the distal femur and proximal tibia.

The bone biopsy showed a mixed histiocytic and lympho-
plasmacytic infiltrate with foamy macrophages. Histiocytes
were the predominant cell type with abundant clear to pink
cytoplasm. Furthermore, the histiocytes were positive for
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CD68 and negative for CD1a, cytokeratin, and S100 (see
Figure 3). There was no mutation found in the BRAF gene,
which is reported to be present in a large proportion of ECD
cases.l!" However, it is important to note that there have
been reported cases of ECD without the BRAF mutation.!!
With these findings the diagnosis of ECD was made. He was
subsequently referred to a medical oncologist where he was
started on treatment with interferon-alpha. The patient is
now eight months from his initial presentation to our clinic
and is tolerating the treatment well.
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Figure 3. High power view (40 x) with hematoxylin and
eosinophil stain (A) showing a mixture of lymphocytes and
plasma cells with abundant foamy histiocytes in the
background. High power view (40 x) of CD68
immunohistochemical stain (B) highlighting the histiocytes.

3. DISCUSSION

ECD, first described by Jakob Erdheim’s pupil William
Chester in 1930, has been reported just over 500 times in
the English literature.!':?! ECD is a rare neoplastic disorder
characterized by infiltration of CD68 positive and CD1a neg-
ative non-Langerahns foamy histiocytes or macrophages into
various tissues.!!"™* The characteristic cells seen on histology
are multinucleated with nuclei organized in a wreathlike ring
and xanthomatous cytoplasm, also known as Touton-like
giant cells.5~"1 The presentation can be extremely variable
based on the broad distribution of lesions. The skeleton is
affected in 90% of patients, but virtually every organ may be
involved.!"! Thus, clinical manifestation can vary from an
incidental finding on radiographs, as in this case, to a mul-
tisystemic life-threatening disease.'® Interestingly, in our
case the typical osteosclerosis of the diaphyseal and meta-
physeal regions of the long bones associated with ECD was
not present.””) However, with appropriate biopsy the final
diagnosis was made. Despite this disease having been recog-
nized over eighty years ago, the pathogenesis is not yet fully
clear.!"

3.1 Pathogenesis

Although the pathogenesis remains elusive, there have been
recent advances in the understanding of this complex dis-
ease. Several authors have demonstrated the presence of
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a local and systemic pro-inflammatory network, and hence
have postulated that this is responsible for recruitment and
activation of histiocytes into ECD lesions.!" 1% Not surpris-
ingly, interleukin (IL)-6, is a strongly expressed cytokine
in biopsies of ECD patients. It is believed that this is the
fundamental cytokine involved in the pathogenesis of ECD
due to its involvement in osteoclastic differentiation leading
to osteosclerosis, a hallmark of the disease.[!) Additionally,
as with many oncologic diseases, there is a suspected genetic
component to ECD.

Furthermore, recent data shows that ECD can be charac-
terized by high levels of interferon-alpha, IL-12, monocyte
chemotactic protein 1 and lower levels of IL-4 and IL-7.1)
This discovery has led to the starting point of the current
therapeutic strategy that is in practice today.

3.2 Treatment strategies

Treatment of patients with ECD included steroids, cytotoxic
agents, and double autologous hematopoietic stem cell trans-
plantation until 2005.1 '-121 However, these treatments were
generally considered to be either ineffective or have only
transitory efficacy.>7! In 2005 Braiteh et al. published a
study of three cases of ECD treated with interferon-alpha
and described a long lasting effect using this method.!>! The
authors described rapid regression of retro-orbital infiltration
and a gradual improvement in bone lesions. Moreover, a
recent case series and review of the literature by Haroche et
al. concluded that interferon-alpha was the preferred initial
treatment for ECD as this treatment was a major independent
predictor of survival.*! The rationale of interferon alpha

stems from induction of terminal differentiation of the his-
tiocytes.!'3] Additionally, there have been several trials of
different targeted cytotoxic treatments in recent years due
to the increased understanding of the pathogenesis of ECD;
however, the results have been conflicting.[* 14-16]

One potential treatment strategy that has had an increasing
interest is the use of BRAF inhibitors, Vemurafenib and
Dabrafenib.[:3] This would not have been relevant to our
patient due to the lack of a BRAF mutation; however, due
to the high association seen between a BRAF mutation and
ECD, we expect this to become an integral part of most treat-
ment plans for ECD. Furthermore, these inhibitors have been
shown to dramatically improve clinical and radiographic out-
comes.['”-18] Despite these promising results, further studies
are needed to establish the role of the BRAF mutation in the
pathogenesis of ECD.

4. CONCLUSION

In conclusion, with the recent increase in understanding of
ECD, new treatments have been implemented with better
potential outcomes, albeit, with limited results to this point.
Recent advances in treatment of ECD warrants a review of
the disease etiology and presentation so it is not omitted
in the differential diagnosis of a patient with multiple bone
lesions.
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