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Introduction

Histiocytosis is a rare disease with excessive production of 
specialized white blood cells, which can cause lesions in mul-
tiple organs. The “L” group of histiocytosis includes Erdheim-
Chester Disease (ECD) and Langerhans Cell Histiocytosis (LCH), 
and they share similar clinical features [1]. ECD is a systemic 
non-Langerhans cell histiocytosis, characterized by an infiltra-
tion of lipid-laden macrophages and multinucleated giant cells 
[2]. It potentially impairs the heart, lungs, kidneys, and perito-
neum. ECD is frequently observed in middle-aged adults, and it 
is easily misdiagnosed because of its atypical symptoms [3]. LCH 
originates from a clonal proliferation of Langerhans cells [4], 
with the potential to develop lesions in multiple organs, most 

frequently bone and skin [5]. Different from ECD, LCH affects 
children in most cases.

Both ECD and LCH are rare independent systemic disorders 
that can cause multiple organ impairment [6]. The prognosis 
of these two diseases is heterogeneous depending on risk fac-
tors and clinical symptoms. The morphological and immuno-
histochemical evaluations of LCH and ECD are different. ECD 
is characterized by the infiltration of tissues by CD68+/CD1a- 
foamy histiocytes [7], while LCH is defined by the accumulation 
of CD68+/CD1a+ histiocytes. In the genetic testing, the BRAF 
V600E mutation may serve as an early driver mutation in both 
diseases. In rare circumstances, the two diseases coexist in the 
same patient, with less than reported 100 cases up to date. 
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Since multiple systems are involved, the diagnosis and treat-
ment of such patients are extremely difficult [8]. In this report, 
we present an adult ECD and LCH overlap syndrome with peri-
cardial lesion and atypical respiratory symptoms.

Case report

A 49-year-old woman visited the department of respiratory 
medicine because of a 13-month history of aggravating breath 
shortness and both lower limbs edema. She did not report 
cough, expectoration, fever, night sweats, weight loss, hemop-
tysis, or syncope. Five months earlier, her Interferon-γ–Release 
Assay (IGRA) for Mycobacterium tuberculosis showed a positive 
result. She was suspected to have tuberculous pericarditis and 
began diagnostic anti-tuberculosis therapy (rifampicin 0.45 g Qd 
+ isoniazid 0.3 g Qd + ethambutol 0.75 g Qd + pyrazinamide 05 
g Tid). During the following 4 months of treatment, she under-
went three pericardial effusion drains. During this period, her 
symptoms worsened, and she came to hospital for diagnosis. 

On admission, the patient’s blood pressure was 108/70 
mmHg, her heart sounds were muffled and distant, the heart 
boundary expanded to the lower left, and both lower limbs were 
severely swollen. Laboratory tests showed a raised neutrophilia 
of 9.6×10⁹ per L, a raised C-reactive protein concentration (31.5 
mg/L). IGRA for Mycobacterium tuberculosis was positive. In-
fectious diseases including HIV, syphilis, and hepatitis were ex-
cluded. Autoimmune diseases including systemic autoimmune 
diseases, IgG4-related diseases, and vasculitis were excluded. A 
transthoracic echocardiogram showed a severe pericardial ef-
fusion with 4 mm of the parietal pericardium and 5 mm of the 
visceral pericardium, and CT of the heart also showed extensive 
pericardial effusion (Figure 1A). A pericardiocentesis drained 
1500 mL of pale-yellow fluid which suggested a transudate.

We continue to give anti-tuberculosis treatment and moxi-
floxacin (0.4 g Qd) following her previous treatment. However, 
PCR of Mycobacterium tuberculosis was negative in the pericar-
dial effusion. During hospitalization, she often reported bone 
pain, which she often underwent in the past three years. We 
also noticed she had sparse pubic hair and symptoms of poly-
dipsia and polyuria. Further laboratory tests show a normal 
blood osmotic pressure (300.0 mosm/kg.H2O) but with a low 
urine osmotic pressure (162.0 mosm/kg.H2O). After injection of 
desmopressin (5U), the patient’s urine osmotic pressure signifi-
cantly increased to 477 mosm/kg.H2O, which indicated central 
diabetes insipidus. An abdominal CT showed multiple enlarged 
perihepatic lymph nodes, bilateral dilatation of the renal pelvis-
es, and retroperitoneal fibrosis—known as hairy kidneys, (Fig-
ure 1B,C,D). MRI of the brain showed tuberous thickening of the 
pituitary stalk which indicated ECD of the brain (Figure 1E and 
F). There were multiple high-uptake lesions in the skull, verte-
bras, and bilateral ribs. A bone X-ray showed multiple long-bone 
osteosclerosis (Figure 1G and H). A whole-body 99mTc-MDP 
bone scintigraphy showed the “hot knee” sign: symmetrically 
increased uptake in the bilateral femur, tibia, and feet (Figure 
1I).

The patient had thickened pituitary stalk, and enlarged lymph 
nodes, which highly suggested Langerhans Cell Histiocytosis 
(LCH). A perihepatic lymph node specimen provided evidence 
with infiltration of Langerhans histiocytes (Figure 1J): immuno-

histochemical analysis was positive for CD68, CD1a, S-100, and 
Langerin; genetic testing showed a mutation of BRAF V600E. 
However, Langerhans histiocytosis rarely presents pericardial 
lesion, “hairy kidney”, and “hot knee” sign, as these are con-
sistent with the symptoms of Erdheim-Chester Disease (ECD). 
Considering the possibility of LCH and ECD overlap, we sent the 
patient’s pericardial effusion for pathology several times, which 
provided infiltration of non-Langerhans histiocytes (Figure 1K): 
immuno-histochemical analysis was positive for CD68, CD163, 
and negative for CD1a, S-100, and Langerin. These findings 
were consistent with the diagnosis of ECD and LDH overlap syn-
drome. Given the patient’s instable status, she was considered 
a poor candidate for immunotherapy. The patient’s symptom 
subsided after several pericardial effusion drains and support-
ive treatment. Then she continued with conservative treatment 
and returned to local hospital. Follow-up visits have shown clini-
cal stability without any acute issues.

Discussion

ECD features the overgrowth of histiocytes [9], which invade 
multiple body systems and cause severe damage [10]. Diabe-
tes insipidus is often considered as the first symptom of ECD, 
and the cardiovascular involvement is not rare [11]. ECD and 
LDH overlap syndrome is a rare reported multisystem disorder 
in adults. Nearly 15% of ECD patients also have LCH lesions, 
but as the incidence of ECD is low, the overlap syndrome of 
both diseases is exceptionally rare [7]. Since the diagnosis of 
ECD never precedes LCH, and both diseases have similar clini-
cal complications, ECD can be easily overlooked in LCH patients. 
The reported cases of the overlap syndrome in current litera-
ture worldwide are less than 100 cases. Few previous cases 
have documented abnormalities of pericardial lesion in patients 
with ECD, and none of these reports involved the LCH overlap 
syndrome.

The pathogenesis of ECD and LCH share some similarities. 
They belong to the “L group” in the histiocytosis classification 
and have clonal mutations involving genes of the MAPK path-
way in over 80% of cases [1]. Studies of genomic analysis have 
highlighted the structural alterations involving kinases, which 
activate the MAPK pathway, may be recurrent in L-type his-
tiocytic neoplasms [12]. Mutation of the BRAF V600E gene in 
MAPK pathway is reported in both ECD and LCH [13]. Since the 
genetic mutation of BRAF V600E is essential, the primary thera-
py for these two diseases includes targeted therapy with BRAF 
inhibition [14,15]. When pericardial lesions are present or cen-
tral nervous system involvement exists in these two diseases, 
surgical treatment is also essential.

To the best of our knowledge, this is the first reported case 
of adult ECD and LCH overlap syndrome with pericardial lesion 
as the first symptom. In this case, the patient presented typical 
pericardial lesion, diabetes insipidus, and histological evidence 
showed the infiltration of non-Langerhans cells and Langerhans 
cells in the tissue. Prior to the diagnosis, the patient underwent 
regular diagnostic anti-tuberculosis therapy but did not respond 
well. She was finally diagnosed by immuno-histochemical anal-
ysis and genetic testing. The tuberculosis-related testing may be 
deceptive in the condition, leading to previous underdiagnosis. 
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Figure 1: CT of the heart shows extensive pericardial effusion (red asterisk; A).
CT of the abdomen shows multiple enlarged perihepatic lymph nodes (green arrow; B), thickened renal pelvis 
walls (blue arrows; C,D) and hairy kidneys (green arrows; C,D).
MRI of the brain shows tuberous thickening of the pituitary stalk (green arrow; E) and Left parietal lobe enhance-
ment focus (green arrow; F). X-ray of bone shows multiple long-bone osteosclerosis (green arrows; G).
CT of spine shows multiple bone sclerosis (green arrows; H).
The technetium-99m (99Tc) bones scintigraphy showed increased activity in many bones (I).
A lymph node puncture specimen shows Langerhans histiocyte infiltration (green arrows). Original magnifica-
tion × 200 (J).
A pericardial effusion specimen shows Langerhans histiocyte infiltration (green arrow). Original magnification 
× 200 (K).

Conclusion

In conclusion, these two disorders may not be completely 
separate entities. This case underlines the necessity to fur-
ther consider whether there is ECD overlap when diagnosing 
LCH. Bone scintigraphy can help us distinguish ECD or LDH, and 
histology can ultimately confirm the diagnosis. Rare disease 
should be considered when multisystem involvement exists and 
without tuberculosis or other infection. This case can lead to 
better understanding of the pathophysiology of both ECD and 
LCH and help clinicians to confirm diagnosis when encountering 
rare disorders.
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