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CASE REPORT
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Abstract:
Background:
Erdheim-chester disease (ECD) is a rare non-Langerhans histiocytosis of unknown etiology, which typically presents with bilateral symmetric
osteosclerosis and multi-organ involvement. Lesions may be intraosseous or extraosseous and involve the heart, pulmonary system, CNS, and skin
in order of decreasing likelihood.
Objective:
The objective of this study is to discuss a case of erdheim-chester disease and conduct a review of the literature.
Case:
We describe a rare case of erdheim-chester in an asymptomatic 37-year-old male who was diagnosed after suffering a right ulnar injury.
Subsequent evaluation revealed a solitary radiolucent ulnar lesion without multi-system involvement.
Results & Conclusion:
The case is unique in its solitary distribution, lytic radiographic appearance, and asymptomatic presentation preceding pathologic fracture. This
presentation may simulate multiple other bone lesions.
Keywords: MRI, erdheim-chester disease, Asymptomatic, Unilateral, Periaortic fibrosis, Lesion.
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1. INTRODUCTION
Erdheim-chester disease is a very rare non-Langerhans
histiocytosis with less than 500 reported cases in the literature.
The mean age of onset is 53 years with slight male
predominance [1]. Clinical presentation varies depending on
site of involvement, with many patients having osseous
involvement and one or more extra-osseous sites [2]. Diagnosis
is based on pathology and immunohistochemistry. The most
common bone manifestation is mild, persistent juxta-articular
pain, usually in the lower limbs, knees, and ankles. Patients
almost universally have bilateral symmetric osteosclerosis of
the long bone diaphyses and metaphyses with subchondral
involvement reported more rarely. Typical lesions show sym*

Address correspondence to this author at the Department of Orthopedic
Surgery,SUNY Upstate Medical University, 6620 Fly Road, Suite 200, East
Syracuse, New York 13057, United States;
Tel: 315-464-4472; E-mail: damront@upstate.edu

Revised: October 8, 2021

Accepted: October 29, 2021

metric cortical thickening and skeletal scintigraphy will
demonstrate lesional increased uptake. ECD can be difficult to
diagnose since it is a very rare disease that can affect multiple
organ systems simultaneously and requires a multidisciplinary
approach. The current case presented is unique even among
ECD cases due to its solitary distribution, lytic radiographic
appearance, and completely asymptomatic course prior to
pathologic fracture.
2. CASE PRESENTATION
A 37-year-old male with no significant medical history
suffered a fall onto his outstretched arm, leading to immediate
right forearm pain, causing him to seek medical attention. He
denied any prior history of right upper extremity pain,
prodromal pain, or other musculoskeletal symptoms. His
family history and medical history were unremarkable.
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was concluded that the patient had a case of solitary bone-only
ECD. Multidisciplinary consultation between medical oncology, radiation oncology, and orthopedic oncology agreed upon
serial surveillance with bone surveys and clinical examinations
every 6 months. At the latest orthopedic oncology follow-up 6
months postoperatively, the patient was doing well and
returned to all activities without restriction. Skeletal survey and
forearm radiograph remained negative for lesions, and the ulna
showed progressive fracture healing with graft incorporation
(Figs. 6 and 7).

Fig. (1). Anteroposterior (A) and lateral (B) forearm plain radiographs
at presentation show an essentially non-displaced transverse fracture
through a geographic lytic centrally positioned lesion within the distal
third of the ulnar diaphysis. Note the absence of sclerotic features in
the lesion or associated cortex.

Radiographs of the right upper extremity showed a minimallydisplaced fracture of the ulnar diaphysis through a geographic,
central purely lytic lesion (Fig. 1). The patient was treated
initially with splint immobilization and referred to an
orthopedic oncologist. Upon arrival to our hospital, the patient
was informed that data concerning his case might be submitted
for publication and the patient consented. MRI of the right
forearm was obtained before and after administration of
intravenous contrast (Fig. 2). A well-circumscribed, slightly
heterogeneous solid lesion was found within the medullary
space of the proximal right ulnar diaphysis. No notable
intraosseous perilesional edema was noted, but there was
extraosseous edema consistent with a recent fracture. Nuclear
medicine Tc99 whole body skeletal survey demonstrated
solitary increased uptake in the right ulnar lesion (Fig. 3).
Increased periarticular activity within the right elbow joint was
suspected to represent increased articular blood flow. Surgery
was performed consisting of open biopsy, curettage, and open
reduction internal fixation of the right ulna (Fig. 4). An
intraoperative frozen section indicated a benign fibrous lesion
with foamy histiocytes. Subsequently, the true histiocytic
nature of the infiltrate and diagnosis was confirmed with
positive CD68 and CD163 immunostains (Fig. 5). However,
the histiocytes were negative for S100 and CD1a, excluding
Rosai-Dorfman disease and Langerhans cell histiocytosis,
respectively (Table 1). A PAS-diastase test was partially
positive in the histiocytes, but no rod-shaped intracellular
bacteria were identified. A gram-stain was negative as well,
excluding Whipple’s disease. Although foamy histiocytes may
be seen with fracture, the one-month gap between fracture and
surgery and dense sheet-like replacement of bone marrow by
histiocytes suggested a true neoplastic pathology rather than a
reactive process. All of these findings indicated ECD.
Although half of ECD cases have V600E BRAF mutations, this
specimen was negative [3]. Due to common visceral
involvement by ECD, the patient was referred to medical
oncology for further evaluation. Follow-up plain radiography
bone survey did not indicate additional sites of bone
involvement. MR brain images, CT imaging of the chest,
abdomen, and pelvis, and an echocardiogram were normal. It

Fig. (2). Coronal MRI images of the right forearm at presentation show
a well-circumscribed intramedullary ulnar bone lesion measuring
approximately 1.3 x 1.2 x 2.3 cm. (2A-D) 2A: Coronal T1 (TR500,
TE10), 2B: Coronal short tau inversion recovery (STIR) (TR3610,
TE43), 2C: Coronal T1 fat saturation (FS) post-gadolinium (TR723,
TE11), 2D: Axial STIR (TR3150, TE32). The lesion is slightly
heterogeneous, consistent with its solid nature, predominately low
signal on T1W sequence (A) with higher signal on STIR (2B,D) and
post-enhancement sequences (C). Soft tissue edema is seen around this
lesion within the subcutaneous tissues along the dorsum of the
proximal forearm on the coronal fluid sensitive images (B) and on the
axial image (D), but no perilesional osseous tissue was seen.

Fig. (3). Total body Tc99 nuclear medicine bone scan at presentation
shows focally increased uptake in the proximal right ulnar diaphysis
corresponding to the lesion identified on the plain radiograph and MRI.
Expected skeletal and soft tissue radiopharmaceutical activity is
otherwise normal.
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Table 1. Selected non-langerhans cell histiocytoses [4, 31, 37, 46].
Name

Most Common Site
of
Involvement

Lesion Appearance

ECD

Metaphysis and
diaphysis of long
bones

Osteosclerotic

Negative Negative Positive

Positive

>50% of cases
positive

Unknown; 500
cases reported

Rosai-Dorfman

Lymph nodes

Indurated papules

Positive Negative Positive

Negative

Negative

Unknown; 650
cases reported

Juvenile
Xanthogranuloma

Skin

Red/yellow papules,
plaques or nodules

Negative Negative Positive

Positive

Rarely
positive

Less than 0.5% of
pediatric tumors

Kikuchi Disease

Lymph nodes

Yellowish, nectrotic
foci

Positive Positive Positive

Negative

Negative

Unknown

Fig. (4). Histologic section from the curettage showing dense sheet-like
replacement of the marrow space by a histiocytic infiltrate (A). High
power view showing xanthomatous histiocytes with abundant fine
foamy cytoplasm (B). Characteristic nuclear features of Langerhans
cells were not present.

Fig. (5). The xanthomatous cells were positive for the histiocytic
immunohistochemical markers CD68 (A) and CD163 (B), but were
negative for S100 and CD1a (not shown), confirming the diagnosis of
ECD.

S100

CD1a

CD68 Factor XIII BRAF V600E

Incidence

Fig. (6). Latest follow-up plain radiograph anteroposterior (A) and
lateral (B) forearm views show advanced fracture healing and filling of
the defect from grafting of the bone lesion without signs of recurrence
at 6 months post-operatively.

Fig. (7). Latest follow-up skeletal survey demonstrates further fracture
and defect healing in the originally affected ulnar (A), absence of
symmetric involvement or sclerosis in the contralateral ulna (B), and
absence of other lesions. Remainder of the latest skeletal survey was
negative, of which the chest radiograph is shown as a representative
example (C).
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3. DISCUSSION
Histiocytic disorders are derived from mononuclear
phagocytic cells and can be subdivided into Langerhans cell
histiocytosis, non-Langerhans histiocytosis and malignant
histiocytic disorders. Non-Langerhans histiocytoses are derived
from the monocyte-macrophage lineage (Table 1). All have an
unknown incidence, but even the most prevalent one, Juvenile
Xanthogranuloma, represents less than 0.5% of pediatric
tumors and histiocytoses [4]. erdheim-chester disease (ECD) is
a non-Langerhans histiocytic disorder typified by multifocal
osteosclerotic lesions of the long bones in addition to organ
infiltration. ECD is quite rare, with fewer than 500 cases
reported, but exact prevalence is unknown [5]. It has been
diagnosed in all age groups, most commonly in adults, with
slight male predominance [1]. While symptoms vary, most
clinical presentations include localized bone pain, diabetes
insipidus, neurologic, and constitutional symptoms. The most
frequent site of involvement is the long bones, of which there is
typically ubiquitous bilateral symmetric osteosclerosis. Most
patients present with persistent juxta-articular pain, usually in
the lower extremities. Less commonly, patients are asymptomatic and incidentally diagnosed with radiography for
unrelated reasons [6]. Cardiac involvement, varying from valve
defects to conduction defects to periaortic fibrosis, is also
present in the majority of ECD patients [7, 8]. There may also
be pulmonary, retroperitoneal, CNS, and skin involvement [9 12]. The current case is unique in its solitary bone only
distribution and osteolytic radiographic appearance rather than
the typical bilateral, symmetric, and osteosclerotic presentation
with organ involvement.
Various imaging modalities are used to both locally and
systemically stage ECD. Plain radiography and Tc99
scintigraphy are vital for determining the extent of bone
involvement, as the skeleton is affected in 96% of cases [13,
14]. Bone scans characteristically reveal intense bilateral areas
of osteoblastic activity, particularly affecting the diaphyses and
metaphyses [15]. MRI is useful to determine the extent of bone
involvement and to rule out osteonecrosis, which may result
from the disease itself or as a consequence of treatment [13].
Although less commonly used, CT of extremities often exhibits
bilateral bone lesions [16]. Other conditions such as Paget’s
disease or metastases must be excluded. However, symmetrical
scintigraphy is unique to ECD, unlike both Paget’s and
metastases. This further illustrates the uniqueness of our
patient. F-labeled fluorodeoxyglucose PET/CT scans can also
be used for staging, especially as a biomarker for BRAF
mutations [17].
Since cardiovascular involvement is seen in 75% of cases
with death resulting in 60% of cases, echocardiography is
crucial for assessment at diagnosis [13]. ECG will be nonspecific, however, showing only generalized conduction
defects [8]. Pericardium thickening is the most common
cardiovascular finding, followed by plaque-like tissue
encircling the aorta [18].
Brain MRI is also important as CNS involvement is
present in 51% of cases. MRI shows diffuse hypointense
regions on T1W in either a meningeal or infiltrative pattern,
variable in T2W images [19, 20]. Orbital involvement has also
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been reported and demonstrated by either MRI or CT(10).
Optic nerve compression was noted with dysfunction of extraocular muscles in some cases and others progressing to
blindness [21, 22].
Within the visceral organs of the abdomen and pelvis, ECD
manifests as a mass-like infiltrative process [23]. In patients
with localized abdominal involvement, MRI and CT will show
perinephric infiltration (67%), renal sinus expansion (56%),
renal artery stenosis (49%), and periaortic infiltration (43%).
The perinephric infiltration results in a spiculated appearance
and has been termed the “hairy kidney sign”, pathognomonic
of ECD [24]. Presence of these abdominopelvic findings is
significantly associated with a positive BRAF mutation [25].
BRAF mutation is associated with F-FDG-avid CNS disease,
greater standardized uptake values (SUVs) within lesions, and
greater mortality rates [3, 26].
Histology exhibits sheets of xanthomatous histiocytes
derived from the myeloid lineage interspersed with inflammatory and multinucleate giant cells within surrounding
fibrosis [27]. Due to its rarity and varying manifestations, ECD
must be distinguished from other histiocytic and dendritic cell
disorders. Langerhans cell histiocytosis (LCH) is another
osteolytic histiocytic disease that can involve multiple sites but
most commonly affects the bones. Skin manifestation is more
common in LCH, and the two diseases can be distinguished
based on morphology and immunohistochemistry. Cell markers
necessary for diagnosis of ECD include CD68, CD163 and
Factor XIIIa, whereas markers of LCH include CD1a and S100
[28 - 30]. In contrast to LCH, CD1a and S100 are negative in
ECD [31]. The BRAF V600E mutation is another important
distinguishing factor from other non-Langerhans cell histiocytoses, as half of the patients with ECD have the mutation
[32]. The BRAF gene is a proto-oncogene of the Raf kinase
family of growth signal transduction protein kinases and it
regulates the MAP kinase (MAPK) and ERK signaling
pathways. In its non-mutated state, the BRAF gene regulates
cell division and differentiation through the incorporation of
extracellular signaling. However, when mutated, growth
signals proceed in the absence of any extracellular signaling,
thereby leading to unregulated cell growth and survival. The
V600E mutation is the most common BRAF mutation that
leads to constitutive activation and unregulated signaling
through the MAPK/ERK pathways. In addition, more than 30
other mutations of the BRAF gene exist, most of which also
affect BRAF activation [33 - 35]. Testing for the V600E
mutation can be done by RT-PCR, immunohistochemistry via
VE1 monoclonal antibody, pyrosequencing and/or Sanger
sequencing [36]. These methods are highly sensitive and
specific. However, the BRAF V600E mutation is not specific
to ECD, as it may also be present in LCH, papillary thyroid
carcinoma, hairy cell leukemia, and melanoma [37 - 41].
Treatment of ECD is reserved for symptomatic disease,
CNS involvement, and evidence of organ dysfunction [42].
Symptomatic patients with a BRAF mutation should receive
treatment with a BRAF inhibitor. Patients with the mutation
have a better prognosis as they can be administered the B-Raf
inhibiter Vemurafenib, resulting in an 86% 2-year progressionfree survival rate [32, 43]. Symptomatic patients without
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BRAF mutation are recommended pegylated interferon alfa or
MEK inhibitors [44]. Interferon-alfa non-responders are
recommended cladribine and cyclophosphamide [45, 46]. In
our case, with isolated bone involvement, only orthopedic
treatment via open reduction and internal fixation of the
fracture with curettage and grafting have been necessary. Serial
surveillance will continue.

ACKNOWLEDGEMENTS
Aleksandar Popovic – Literature review, writing, editing,
paper organization Dr. Christopher Curtiss – Writing, editing,
histopathological specimen analysis Dr. Timothy A. Damron –
Writing, editing, paper organization.
REFERENCES
[1]

CONCLUSION
Erdheim-chester disease is a very rare non-Langerhans
histiocytosis with less than 500 reported cases in the literature.
Patients almost universally have bilateral symmetric
osteosclerosis of the long bone diaphyses and metaphyses with
lesions demonstrating cortical thickening. However, ECD is
very difficult to diagnose since it is an extremely rare disease
that may simultaneously affect multiple organ systems. Our
patient’s case is unique due to its solitary distribution, lytic
radiographic appearance, and asymptomatic presentation
preceding pathologic fracture. Medical oncology, orthopedic
oncology, and radiation oncology all agreed upon serial
surveillance with bone surveys and clinical examinations every
6-months, illustrating the need for a multidisciplinary approach
towards staging and treatment of ECD.
LIST OF ABBREVIATIONS

[2]

[3]

[4]

[5]

[6]

CT

= Computed tomography

ECD

= Erdheim Chester Disease

ECG

= Electrocardiogram

LCH

= Langerhans Cell Histiocytosis

MRI

= Magnetic Resonance Imaging

[7]

RT-PCR = Reverse Transcription Polymerase Chain Reaction

ETHICS
APPROVAL
PARTICIPATE

AND

CONSENT

TO

Not applicable.

[8]

[9]

HUMAN AND ANIMAL RIGHTS
Not applicable.
[10]

CONSENT FOR PUBLICATION
The patient provided consent for participation and
publication.

[11]

STANDARDS OF REPORTING
All work in this manuscript was written according to the
CARE Guidelines for case reports.

[12]

AVAILABILITY OF DATA AND MATERIALS
Not applicable.

[13]

FUNDING
None.

[14]

CONFLICT OF INTEREST
The authors declare no conflict of interest, financial or
otherwise.

[15]

Cavalli G, Guglielmi B, Berti A, Campochiaro C, Sabbadini MG,
Dagna L. The multifaceted clinical presentations and manifestations of
erdheim-chester disease: Comprehensive review of the literature and
of 10 new cases. Ann Rheum Dis 2013; 72(10): 1691-5.
[http://dx.doi.org/10.1136/annrheumdis-2012-202542]
[PMID:
23396641]
Haroche J, Arnaud L, Cohen-Aubart F, et al. erdheim-chester disease.
Curr Rheumatol Rep 2014; 16(4): 412.
[http://dx.doi.org/10.1007/s11926-014-0412-0] [PMID: 24532298]
Haroche J, Charlotte F, Arnaud L, et al. High prevalence of BRAF
V600E mutations in erdheim-chester disease but not in other nonlangerhans cell histiocytoses. Blood 2012; 120(13): 2700-3.
[http://dx.doi.org/10.1182/blood-2012-05-430140] [PMID: 22879539]
Janssen D, Harms D. Juvenile xanthogranuloma in childhood and
adolescence: A clinicopathologic study of 129 patients from the kiel
pediatric tumor registry. Am J Surg Pathol 2005; 29(1): 21-8.
[http://dx.doi.org/10.1097/01.pas.0000147395.01229.06]
[PMID:
15613853]
Haroche J, Arnaud L, Amoura Z. Erdheim-chester disease. Curr Opin
Rheumatol 2012; 24(1): 53-9.
[http://dx.doi.org/10.1097/BOR.0b013e32834d861d]
[PMID:
22089098]
Veyssier-Belot C, Cacoub P, Caparros-Lefebvre D, et al. erdheimchester disease. Clinical and radiologic characteristics of 59 cases.
Medicine (Baltimore) 1996; 75(3): 157-69.
[http://dx.doi.org/10.1097/00005792-199605000-00005]
[PMID:
8965684]
Haroche J, Cluzel P, Toledano D, et al. Images in cardiovascular
medicine. Cardiac involvement in erdheim-chester disease: Magnetic
resonance and computed tomographic scan imaging in a monocentric
series of 37 patients. Circulation 2009; 119(25): e597-8.
[http://dx.doi.org/10.1161/CIRCULATIONAHA.108.825075] [PMID:
19564564]
Ghotra AS, Thompson K, Lopez-Mattei J, et al. Cardiovascular
manifestations of erdheim-chester disease. Echocardiography 2019;
36(2): 229-36.
[http://dx.doi.org/10.1111/echo.14231] [PMID: 30569522]
Volpicelli ER, Doyle L, Annes JP, et al. Erdheim-chester disease
presenting with cutaneous involvement: A case report and literature
review. J Cutan Pathol 2011; 38(3): 280-5.
[http://dx.doi.org/10.1111/j.1600-0560.2010.01650.x]
[PMID:
21143617]
Drier A, Haroche J, Savatovsky J, et al. Cerebral, facial, and orbital
involvement in erdheim-chester disease: CT and MR imaging findings.
Radiology 2010; 255(2): 586-94.
[http://dx.doi.org/10.1148/radiol.10090320] [PMID: 20413768]
Allen TC, Chevez-Barrios P, Shetlar DJ, Cagle PT. Pulmonary and
ophthalmic involvement with erdheim-chester disease: A case report
and review of the literature. Arch Pathol Lab Med 2004; 128(12):
1428-31.
[http://dx.doi.org/10.5858/2004-128-1428-PAOIWE]
[PMID:
15578889]
Suzuki H, Wanibuchi M, Komatsu K, et al. Erdheim-chester disease
involving the central nervous system with the unique appearance of a
coated vertebral artery. NMC Case Rep J 2016; 3(4): 125-8.
[http://dx.doi.org/10.2176/nmccrj.cr.2015-0331] [PMID: 28664013]
Kumar P, Singh A, Gamanagatti S, Kumar S, Chandrashekhara SH.
Imaging findings in erdheim-chester disease: What every radiologist
needs to know. Pol J Radiol 2018; 83: e54-62.
[http://dx.doi.org/10.5114/pjr.2018.73290] [PMID: 30038679]
Namwongprom S, Núñez R, Kim EE, Macapinlac HA. Tc-99m MDP
bone scintigraphy and positron emission tomography/computed
tomography (PET/CT) imaging in erdheim-chester disease. Clin Nucl
Med 2007; 32(1): 35-8.
[http://dx.doi.org/10.1097/01.rlu.0000249758.49841.fa]
[PMID:
17179801]
Spyridonidis TJ, Giannakenas C, Barla P, Apostolopoulos DJ.

82 The Open Orthopaedics Journal, 2021, Volume 15

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

erdheim-chester disease: A rare syndrome with a characteristic bone
scintigraphy pattern. Ann Nucl Med 2008; 22(4): 323-6.
[http://dx.doi.org/10.1007/s12149-007-0110-3] [PMID: 18535884]
Tashjian V, Doppenberg EMR, Lyders E, et al. Diagnosis of erdheimchester disease by using computerized tomography-guided stereotactic
biopsy of a caudate lesion. Case report. J Neurosurg 2004; 101(3):
521-7.
[http://dx.doi.org/10.3171/jns.2004.101.3.0521] [PMID: 15352612]
Sioka C, Estrada-Veras J, Maric I, Gahl WA, Chen CC. FDG PET
images in a patient with erdheim-chester disease. Clin Nucl Med 2014;
39(2): 170-7.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC37959
58/ [Internet].
[http://dx.doi.org/10.1097/RLU.0b013e31828da5e6]
[PMID:
23640213]
Brun A-L, Touitou-Gottenberg D, Haroche J, et al. Erdheim-chester
disease: CT findings of thoracic involvement. Eur Radiol 2010;
20(11): 2579-87.
[http://dx.doi.org/10.1007/s00330-010-1830-7] [PMID: 20563815]
Bianco F, Iacovelli E, Tinelli E, Locuratolo N, Pauri F, Fattapposta F.
Characteristic brain MRI appearance of erdheim-chester disease.
Neurology 2009; 73(24): 2120-2.
[http://dx.doi.org/10.1212/WNL.0b013e3181c67bbc]
[PMID:
20018640]
Parks NE, Goyal G, Go RS, Mandrekar J, Tobin WO. Neuroradiologic
manifestations of erdheim-chester disease. Neurol Clin Pract 2018;
8(1): 15-20.
[http://dx.doi.org/10.1212/CPJ.0000000000000422]
[PMID:
29517068]
Lau WWY, Chan E, Chan CWN. Orbital involvement in erdheimchester disease. Hong Kong Med J 2007; 13(3): 238-40.
[PMID: 17548915]
Sheidow TG, Nicolle DA, Heathcote JG. Erdheim-chester disease:
Two cases of orbital involvement. Eye (Lond) 2000; 14(Pt 4): 606-12.
[http://dx.doi.org/10.1038/eye.2000.151] [PMID: 11040908]
Surabhi VR, Menias C, Prasad SR, Patel AH, Nagar A, Dalrymple
NC. Neoplastic and non-neoplastic proliferative disorders of the
perirenal space: Cross-sectional imaging findings. Radiographics
2008; 28(4): 1005-17.
[http://dx.doi.org/10.1148/rg.284075157] [PMID: 18635626]
Scolaro JC, Peiris AN. The hairy kidney of erdheim-chester disease.
Mayo Clin Proc 2018; 93(5): 671.
[http://dx.doi.org/10.1016/j.mayocp.2018.03.003] [PMID: 29728208]
Nikpanah M, Kim L, Mirmomen SM, et al. Abdominal involvement in
erdheim-chester disease (ECD): MRI and CT imaging findings and
their association with BRAFV600E mutation. Eur Radiol 2018; 28(9):
3751-9.
[http://dx.doi.org/10.1007/s00330-018-5326-1] [PMID: 29556768]
Young JR, Johnson GB, Murphy RC, Go RS, Broski SM. 18F-FDG
PET/CT in erdheim-chester disease: Imaging findings and potential
BRAF mutation biomarker. J Nucl Med Off Publ Soc Nucl Med 2018;
59(5): 774-9.
[http://dx.doi.org/10.2967/jnumed.117.200741] [PMID: 29097410]
Durham BH, Roos-Weil D, Baillou C, Cohen-Aubart F, Yoshimi A,
Miyara M, et al. Consensus guidelines for the diagnosis and clinical
management of erdheim-chester disease. Blood 2017; 130(2): 176-80.
Diamond EL, Dagna L, Hyman DM, et al. Consensus guidelines for
the diagnosis and clinical management of erdheim-chester disease.
Blood 2014; 124(4): 483-92.
[http://dx.doi.org/10.1182/blood-2014-03-561381] [PMID: 24850756]
Dickson BC, Pethe V, Chung CT-S, et al. Systemic erdheim-chester
disease. Virchows Arch 2008; 452(2): 221-7.
[http://dx.doi.org/10.1007/s00428-007-0538-9] [PMID: 18188596]
Kim H-K, Park C-J, Jang S, et al. Bone marrow involvement of
Langerhans cell histiocytosis: Immunohistochemical evaluation of
bone marrow for CD1a, Langerin, and S100 expression.
Histopathology 2014; 65(6): 742-8.
[http://dx.doi.org/10.1111/his.12481] [PMID: 25138018]

Popovic et al.

[31]

[32]

[33]
[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Gong L, He X-L, Li Y-H, et al. Clonal status and clinicopathological
feature of erdheim-chester disease. Pathol Res Pract 2009; 205(9):
601-7.
[http://dx.doi.org/10.1016/j.prp.2009.02.004] [PMID: 19339122]
Haroche J, Cohen-Aubart F, Emile J-F, et al. Dramatic efficacy of
vemurafenib in both multisystemic and refractory erdheim-chester
disease and Langerhans cell histiocytosis harboring the BRAF V600E
mutation. Blood 2013; 121(9): 1495-500.
[http://dx.doi.org/10.1182/blood-2012-07-446286] [PMID: 23258922]
Tan Y, Liu Y, Eu K, et al. Detection of BRAF V600E mutation by
pyrosequencing. Pathology (Phila) 2008.
Cantwell-Dorris ER, O’Leary JJ, Sheils OM. BRAFV600E:
Implications for carcinogenesis and molecular therapy. Mol Cancer
Ther 2011; 10(3): 385-94.
[http://dx.doi.org/10.1158/1535-7163.MCT-10-0799]
[PMID:
21388974]
Wan PTC, Garnett MJ, Roe SM, et al. Mechanism of activation of the
RAF-ERK signaling pathway by oncogenic mutations of B-RAF. Cell
2004; 116(6): 855-67.
[http://dx.doi.org/10.1016/S0092-8674(04)00215-6]
[PMID:
15035987]
Cheng L, Lopez-Beltran A, Massari F, MacLennan GT, Montironi R.
Molecular testing for BRAF mutations to inform melanoma treatment
decisions: A move toward precision medicine. Mod Pathol 2018;
31(1): 24-38.
[http://dx.doi.org/10.1038/modpathol.2017.104] [PMID: 29148538]
Li WQ, Kawakami K, Ruszkiewicz A, Bennett G, Moore J, Iacopetta
B. BRAF mutations are associated with distinctive clinical,
pathological and molecular features of colorectal cancer independently
of microsatellite instability status. Mol Cancer 2006; 5: 2.
[http://dx.doi.org/10.1186/1476-4598-5-2] [PMID: 16403224]
Benlloch S, Payá A, Alenda C, et al. Detection of BRAF V600E
mutation in colorectal cancer: comparison of automatic sequencing
and real-time chemistry methodology. J Mol Diagn 2006; 8(5): 540-3.
[http://dx.doi.org/10.2353/jmoldx.2006.060070] [PMID: 17065421]
Tiacci E, Trifonov V, Schiavoni G, et al. BRAF mutations in hairycell leukemia. N Engl J Med 2011; 364(24): 2305-15.
[http://dx.doi.org/10.1056/NEJMoa1014209] [PMID: 21663470]
Puxeddu E, Moretti S, Elisei R, et al. BRAF(V599E) mutation is the
leading genetic event in adult sporadic papillary thyroid carcinomas. J
Clin Endocrinol Metab 2004; 89(5): 2414-20.
[http://dx.doi.org/10.1210/jc.2003-031425] [PMID: 15126572]
Maldonado JL, Fridlyand J, Patel H, et al. Determinants of BRAF
mutations in primary melanomas. J Natl Cancer Inst 2003; 95(24):
1878-90.
[http://dx.doi.org/10.1093/jnci/djg123] [PMID: 14679157]
Arnaud L, Hervier B, Néel A, et al. CNS involvement and treatment
with interferon-α are independent prognostic factors in erdheimchester disease: A multicenter survival analysis of 53 patients. Blood
2011; 117(10): 2778-82.
[http://dx.doi.org/10.1182/blood-2010-06-294108] [PMID: 21239701]
Diamond EL, Subbiah V, Lockhart AC, et al. Vemurafenib for BRAF
V600-mutant erdheim-chester disease and langerhans cell
histiocytosis: Analysis of data from the histology-independent, phase
2, open-label ve-basket study. JAMA Oncol 2018; 4(3): 384-8.
[http://dx.doi.org/10.1001/jamaoncol.2017.5029] [PMID: 29188284]
Hervier B, Arnaud L, Charlotte F, et al. Treatment of erdheim-chester
disease with long-term high-dose interferon-α. Semin Arthritis Rheum
2012; 41(6): 907-13.
[http://dx.doi.org/10.1016/j.semarthrit.2011.11.004]
[PMID:
22300602]
Goyal G, Shah MV, Call TG, Litzow MR, Hogan WJ, Go RS. Clinical
and radiologic responses to cladribine for the treatment of erdheimchester disease. JAMA Oncol 2017; 3(9): 1253-6.
[http://dx.doi.org/10.1001/jamaoncol.2017.0041] [PMID: 28253394]
Masab M, Surmachevska N, Farooq H. Kikuchi Disease. StatPearls.
Treasure Island, FL: StatPearls Publishing 2021.http://www.ncbi.nlm
.nih.gov/books/NBK430830/ Internet

© 2021 Popovic et al.
This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

