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99mErdheim-Chester disease diagnosed by Tc-MDP bone 

scintigraphy and brief literature review

Abstract
Erdheim-Chester disease (ECD) is a rare non-Langerhans cell histiocytosis with lipid-laden macrophages 
and �brosis. Although ECD is a multisystemic disease, the most common �nding is sclerotic bone involve-
ment in the diametaphyseal regions of bilateral distal femur and in proximal and distal tibia. We present a 
40 years old woman who for the last two years had various systemic symptoms, especially knee pain, poly-
uria and polydipsia. Although a �hot knee� pattern was seen in bone scintigraphy (BS), a femur biopsy was 
performed, due to the preliminary diagnosis of haematologic malignancy. The biopsy specimen showed 
only intense �brosis. One year later while the patient was in our clinic, BS showed characteristic for ECD bo-
ne involvement. Bone biopsy specimens stained in hematoxylin and eosin showed dense �brosis but not 
histiocytosis. However, after immunohistochemical staining with CD-68, histiocytes were discerned. In 
conclusion, the authors underline that ECD was diagnosed at a second diagnostic attempt both clinically 
and by speci�c staining pathology specimens. 
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Introduction

Erdheim-Chester disease (ECD) is a rare non-Langerhans cell histiocytosis characte-
rized by xanthogranulomatous in�ltration of both bone and soft tissue systems by 
lipid-laden histiocytes [1]. Erdheim-Chester disease was �rst described by Jakob Er-

dheim and William Chester in 1930 in two patients as a lipid granulomatosis [2]. H. Ja�e 
(1970) used the term �Erdheim-Chester disease� for the �rst time when about 100 patients 
were reported [3]. There has been a dramatic increase in the diagnosis of ECD in the past 
decade, reaching about 600-700 cases in the literature [1]. It is thought that this is due by 
the increased number of publications in recent years, along with physicians' awareness. 

Clinical diagnosis of ECD is very di�cult because of its rarity and being a multisystem 
disease that can a�ect many organs. In addition the fact that the disease is also little 
known by physicians a�ects this situation. It usually takes about 4 years to diagnose ECD 
after the �rst symptoms occur [4]. Erdheim-Chester disease is diagnosed by identifying 
distinctive histopathologic �ndings in the presence of appropriate clinical, laboratory 
and radiologic �ndings. �Foamy� or lipid-laden macrophages are the most characteristic 
cytologic features, but their absence does not rule out ECD. The �brosis seen in most ca-
ses is sometimes abundant. Even if lipid-laden histiocytes are not seen, a few �peculiar� 
histiocytes seen with �brosis will favor the diagnosis. The immunohistochemical �ndings 
of ECD are the following: The positivity for CD68, CD163 and factor XIIIa which are non-
Langerhans cells histiocyte markers and the negative CD1a. Protein S100 is found posi-
tive in 20% of the cases studied [4, 5]. This disease has no Birbeck granules found in Lan-
gerhans cell histiocytosis (LCH), while reactive lymphocytes, neutrophils, plasma cells 
and  Touton giant cells are frequently present [6, 7].

The disease can occur in a very broad clinical spectrum depending on the severity and 
the organs involved. The most common presentation includes sclerosis and cortical thic-
kening in the diaphyseal and metaphyseal regions of the distal femur, proximal tibia and 
�bula. This bilateral and symmetrical involvement pattern, also called �hot knee� is seen in 
95% of patients and is nearly pathognomonic for ECD. Bone pain and fatigue are the most 
common symptoms. Approximately 50% of patients with ECD manifest extraosseous 
involvement including central diabetes insipidus, panhypopituitarism, cardiovascular 
and interstitial lung disease, renal failure, retroperitoneal �brosis, xanthelasmas, exoph-
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thalmos, and testis involvement [4, 8-11]. Erdheim-Chester 
disease can be easily confused with pituitary adenoma, mul-
tiple sclerosis, Paget's disease, lymphoma, immunoglobulin 
(Ig)-G4-related disease and sarcoidosis. Erdheim-Chester di-
sease has a poor prognosis due to complications of the 
a�ected systems. The mortality rate reaches 60% after three 
years from the time of diagnosis [4, 12].

99mTechnetium-99m methylene diphosphonate ( Tc-MDP) 
whole-body bone scintigraphy (BS) is the most accurate 
imaging method that shows bone involvement map of the 
disease [13]. �Hot knee� is the characteristic appearance [14]. 
Additional lesions may also be present in the humerus, ra-
dius, skull, vertebral, mandible, pelvis and ribs [4]. To deter-
mine visceral involvement, computed tomography (CT), 
magnetic resonance imaging (MRI) and �uorine-18-�uoro-

18deoxyglucose ( F-FDG) positron emission tomography/ 
computed tomography (PET/CT) are used. Findings such as 
hairy kidney, coated aorta, pericardial �brosis and interstitial 
lung involvement can be detected in CT depending on the 
organ involvement. Magnetic resonance imaging is useful in 
the detection of cardiac and hypophyseal involvement [15].  
Positron emission tomography/CT determines the extent 
and activity of the disease by making a whole body asses-
sment of all lesions in a single session, which is superior to 
the other imaging modalities [8]. It is well known that activa-
ted in�ammatory cells demonstrate increased expression of 
glucose transporters and have increased uptake of glucose. 
In addition, PET/CT is the best method for determining whe-
re to obtain the most appropriate biopsy specimen [13, 16]. 

There is no standard and no curative treatment for ECD. 
Traditionally, the most commonly used treatment agent is 
alpha interferon used in standard or high doses. Other 
treatments include chemotherapeutic, immunosuppres-
sive, antiin�ammatory agents and B-rapidly accelerated �b-
rosarcoma protein (BRAF) inhibitors (vumera�nib). Among 
these treatments, vumera�nib, which is used in patients 
with BRAF V600E mutations and has recently been used in 
ECD, appears to be the most e�ective and promising [1, 10, 
17, 18].

Case Report

A woman aged 40 years was referred to the Rheumatology 
Clinic of our Hopsital with knee pain and was subsequently 
directed to our Nuclear Medicine Department for BS consi-
dering rheumatoid arthritis. Bone scintigraphy was perfor-
med three hours after an intravenous injection of 740MBq 
99mTc-MDP. The equipment used was a gamma camera (Si-
emens, Ecam-Signature, Germany) equipped with a low-
energy high-resolution collimator. Whole-body bone ima-

99m 18ging with Tc-MDP revealed symmetrically increased F-
FDG uptake in the bilateral proximal femur and proximal 
and distal tibia. There was also increased radioactivity in the 
left humerus, bilateral distal radius, maxillary, mandibular 
and the T9 vertebra (Figure 1). It was thought that the pati-
ent might have ECD because of the observation of the 'hot 

knee' involvement pattern. The clinical and laboratory �n-
dings were re-evaluated in this respect.

99mFigure 1. Anterior and posterior Tc-methylene diphosphonate whole-body 
imaging showing the �hot knee� pattern: Symmetric increased radiotracer uptake 
in the meta-diaphyseal region of the bilaterally distal femurs and bilaterally proxi-
mal and distal tibia. In addition, increased radioactivity is seen in the left humerus, 
bilaterally distal radius, maxillary, mandibular and T9 vertebra.

The patient had widespread bone pain for about two and 
a half years, which was more intense in the knees and ankles. 
In the previous year, symptoms of loss of appetite, nausea, 
burning in the stomach, weight loss, eye and mouth dry-
ness, polyuria and polydipsia were added. The patient lost 
about �fteen pounds in the past year. Sometimes, she had 
fever, chills and trembling. Due to these symptoms, the pati-
ent presented to various tertiary hospitals and was exa-
mined by specialists of physical therapy and rehabilitation, 
orthopedics, rheumatologists, haematologists, endocrino-
logists, general practitioners and others. During follow-up, 
in�ltrative involvement was detected in the bone marrow of 
the long bones in the knee MR. The patient underwent BS 
one year ago in a university hospital. Increased radioactivity 
uptake was observed in the bilateral distal part of the femur 
and the bilateral proximal and distal parts of the tibia, similar 
to our BS images. Assuming hematologic malignancy, a bi-
opsy was taken from the femur. Hypocellular intense �brotic 
foci were observed and no pathology diagnosis was made. 
During this period, the patient was treated for subacute thy-
roiditis and had a mild reduction of the knee and bone pain 
due to the steroid used for treatment. 

The patient had not menstruated for the past three mon-
ths and had chronic anemia. When the laboratory �ndings of 
the patient were examined, an increase in�ammatory mar-
kers such as C-reactive protein (CRP) and the erythrocyte se-
dimentation rate (ESR) were observed (65.9mg/L and 48/h, 
respectively). Kidney and liver function tests, calcium, phos-
phorus and alkaline phosphatase levels were normal. When 
present clinical and laboratory �ndings were evaluated to-
gether with bone scintigraphy, we thought that the existen-
ce of ECD in the patient was strongly probable. The biopsy 
material taken from the femur in another university hospital 
one year ago was re-examined in the pathology laboratory
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 of our hospital in terms of ECD. In these specimens, intense 
�brosis with storiform features was observed. In H&E-sta-
ined slides, a signi�cant number of histiocytic cells was not 
seen histopathologically between connective tissue �bers 
but indistinct vacuole areas were seen (Figure 2). CD-68, an 
immunohistochemical histiocyte marker was used which 
supported ECD. CD68-positive histiocytes were present bet-
ween the �brous tissues (Figure 3). Periaortic and perine-
phric in�ltration in the soft tissues were observed in CT whi-
ch also supported the diagnosis of ECD. The PET/CT images 
of the patient also had the same pattern of involvement in 
the skeletal system as bone scintigraphy and additionally a 

18linear pattern of F-FDG uptake in the descending aorta. In 
view of this information, the patient was diagnosed as ha-
ving ECD.

Figure 2. Bone biopsy H&E. A) X20, B) X100 Dense �brosis in bone marrow, C) X400 
Dense �brosis with storiform patern, Histiocytes trapped between collagen bun-
dles are hardly noticeable (black arrow).

Figure 3. Immunhistochemical staining with CD68 A) X200, B) X400 Histiocytes 
trapped between collagen bundles are visibly observed through intensive staining 
with immunhistochemical CD68 stain (black arrow).

Discussion

Erdheim-Chester disease was �rst described about 90 years 
ago [2]. This disease is uncommon but an increasing number 
of patients have been diagnosed in recent years. The majo-
rity of ECD patients are middle-aged or older patients, but 
pediatric cases have also been reported [11]. Erdheim-Ches-
ter disease is three times more common in males than in fe-

males [4]. Recent �ndings suggest that ECD is a clonal dise-
ase in which chronic uncontrolled in�ammation can cause 
�brosis and organ failure, which is an important mediator in 
the pathogenesis of the disease. More than half of all pati-
ents had recurrent BRAFV600E mutations. This change in 
the understanding of the pathogenesis of the disease allo-
wed new treatment options to emerge [1, 15, 18].

The World Health Organization (WHO) classi�cation of 
lymphoid neoplasms was revised in 2016 and ECD was also 
included in this classi�cation. Erdheim-Chester disease was 
classi�ed within the group of histiocytic and dendritic cell 
neoplasms as a provisional entity, and it was emphasized 
that it should be separated from the other members of the 
juvenile xanthogranuloma (JXG) family, which is associated 
with the BRAF mutation [1, 19].

Emile et al. (2016) also revised the classi�cation of histi-
ocytosis and included ECD in the 'L' (Langerhans) histiocy-
tosis group. In this classi�cation, it was proposed that LCH, 
ECD and extracutaneous JXG should be combined into a 
single group, �L� histiocytosis, due to their clinical and mole-
cular similarities [11].

For the �rst time in 2014, a guideline was published for 
the diagnosis and clinical management of ECD. According 
to this guideline, in addition to clinical and radiologic 
features, characteristic histopathologic features should be 
added. Furthermore, additional biopsies should be taken if 
necessary to perform mutation analysis because the detec-
tion of BRAF and RAS mutations in patients with ECD is im-
portant for BRAF inhibition therapy [15].

Although the literature on ECD previously included more 
case reports or multicenter retrospective studies, prospec-
tive studies with a large number of patients have been publi-
shed in the past decade [4, 20]. A group of researchers pub-
lished a prospective study of 60 patients with ECD (45 males, 
15 females) in 2017 to describe the clinical and molecular va-
riability of the disease. They detected characteristic bone in-
volvement in 95% of patients. Extraosseous manifestations, 
including DI, retro-orbital in�ltration, cardiac, periaortic in-
volvement, retroperitoneal, lung, central nervous system (C-
NS), skin involvement and xanthelasma were observed in 
one-third to two thirds of patients. Researchers also detec-
ted BRAF V600E in 51% of 57 biopsies [4].  

Although the interest and research on ECD increased con-
siderably in recent years, awareness of the disease has not 
yet reached a su�cient level. Therefore, even if the most cha-
racteristic feature of bone involvement is seen and biopsies 
are taken from appropriate areas, (as in our patient), the di-
sease may not be diagnosed if proper histochemical sta-
ining is not performed. So in our case, a year ago, despite the 
prense �brosis seen in histopathology, the diagnosis of ECD 
was not made by the pathologist. 

In conclusion, because of the rarity and broad clinical spec-
trum of ECD, the diagnosis is rather di�cult and requires a 
multidisciplinary approach. E�ective communication bet-
ween physicians, radiologists, and pathologists is essential. 
Pathologists should be warned in terms of ECD when inci-
dental characteristic bone involvement is seen in whole-bo-

18dy BS or in F-FDG PET/CT. Furthermore, in our opinion, even
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if histiocytes are not seen in a bone biopsy in cases of exces-
sive �brosis, ECD should be suspected and a BS should be 
performed to investigate characteristic bone involvements.

The authors of this study declare no con�icts of interest
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