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Abstract 

Background  Erdheim-Chester disease (ECD) is a rare histiocytic disorder recently recognized as a neoplasm due to 
the discovery of activating MAPK pathway mutations. Hepatic involvement by ECD is extremely rare.

Case presentation  We describe a case of a 64-year-old male who presented with pruritis, weight loss, and 
cholestatic liver function tests. Magnetic resonance imaging of the abdomen showed beaded appearance of the 
intrahepatic biliary tree. A liver biopsy was suggestive of primary or secondary sclerosing cholangitis. Computer-
ized tomography (CT) of the abdomen showed perinephric and periaortic soft tissue stranding suggestive of ECD. 
18F-fluorodeoxyglucose positron emission/computerized tomography scan showed a mediastinal hilar mass which 
turned out to be follicular lymphoma. Histopathology of molluscum-like skin lesions showed CD68 + , Factor XIIIa + , 
and CD1a-foamy histiocytes with multiple giant cells suggestive of ECD. The patient developed recurrent episodes of 
ascending cholangitis and his hyperbilirubinemia continued to worsen despite stenting of a common hepatic duct 
stricture found on endoscopic retrograde cholangiopancreatography.

Conclusions  The absence of associated inflammatory bowel disease and anti-neutrophil cytoplasmic antibody, as 
well as the rapidity of disease progression, makes us consider the possibility of hepatic involvement by ECD or an 
overlap syndrome. We want to highlight that negative histopathology should not delay the diagnosis of ECD as effec-
tive and potentially lifesaving therapies with BRAF or MEK pathway inhibitors are now available for these patients.
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Background
Erdheim-Chester disease (ECD) is a rare histiocytic dis-
order that has been recently recognized as a neoplasm. 
Over the last few years, many advances have been made 
in the understanding of the disease pathology such as the 
discovery of BRAF-V600E and activating MAPK pathway 
mutations [1]. This has led to the availability of promis-
ing therapeutic tools like BRAF inhibitors which have 
been outlined expertly in the 2020 consensus recommen-
dations on ECD [2]. Hepatic involvement is extremely 
rare with only 5 previously reported cases. We present 
a case of a 64-year-old male who was referred to us for 
management of presumed primary sclerosing cholangitis 
however this diagnosis is challenged by several atypical 
features.
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Case presentation
A 64-year-old Caucasian male was referred to our 
hepatology clinic for liver biopsy suggestive of primary 
sclerosing cholangitis (PSC). His past medical his-
tory included hypertension and hyperlipidemia. He 
was a non-smoker and drank 1–2 glasses of wine a day. 
He developed fatigue, pruritis, and a 15-lb weight loss 
over one year. Liver function tests revealed a bilirubin 
of 1.8  mg/dL (0.3–1) and alkaline phosphatase (ALP) 
1671  IU/L (44–147). Acute and chronic viral hepatitis 
panels, anti-nuclear antibody (ANA), anti-smooth mus-
cle antibody, anti-mitochondrial antibody, and anti-neu-
trophil cytoplasmic antibody (ANCA) were negative.

Triple phase magnetic resonance imaging (MRI) of the 
abdomen revealed subtle multifocal short segment intra-
hepatic biliary dilatation and multifocal signal abnormal-
ity suggestive of a mild fibrotic process in the liver with 
a normal extrahepatic biliary tree. Liver biopsy showed 
periportal and focal bridging fibrosis suggestive of pri-
mary or secondary sclerosing cholangitis.

A few weeks before his visit, he had developed progres-
sive weakness, fatigue, and emesis and was admitted to 
his local hospital. He had leukocytosis and was empiri-
cally treated for ascending cholangitis with intravenous 
antibiotics. He was discharged home after his symptoms 
improved. On follow-up to our liver clinic, he had rede-
veloped the symptoms a few days after his antibiotics 
were stopped. He was noted to have leukocytosis again 
and was readmitted for intravenous antibiotics. CT 
abdomen revealed heterogenous perinephric soft-tissue 
stranding and diffuse large vessel stranding which first 
raised the possibility of ECD. Differentials included IgG4-
related disease or lymphoma. IgG subclasses including 
IgG4 were normal. The absence of significant lymphad-
enopathy made lymphoma less likely. The presence of a 
left external iliac pseudoaneurysm raised suspicion of 
vasculitis. As ANA and ANCA were negative, vasculitis 
was unlikely per rheumatology.

Bilateral knee X-rays revealed patchy medullary sclero-
sis of tibial metaphysis which could be seen in ECD but 
could be nonspecific findings. The patient underwent a 
head-to-toe 18F-fluorodeoxyglucose positron emission/
computerized tomography (18FDG PET/CT) scan to 
identify a target for biopsy which showed a 2.1 × 2.9-cm 
highly FDG avid left hilar mass in the chest concerning 
for malignancy. There were no findings to suggest vas-
culitis. Endobronchial ultrasound-guided biopsy of the 
left hilar mass revealed a low-grade follicular lymphoma. 
Bone marrow biopsy and flow cytometry were nega-
tive for lymphoma involvement. Due to the low disease 
burden and lack of symptoms, the decision was made to 
manage the lymphoma with surveillance. His symptoms 
of fatigue and pruritis were attributed to PSC. Of note, 

no target could be identified on 18FDG PET/CT scan to 
confirm the diagnosis of ECD on histopathology.

Two months later, he presented with deepening jaun-
dice, bilirubin 10.7 mg/dL, and ALP 1277 IU/L. His cre-
atinine was elevated at 3 mg/dL (0.7–1.3). CT abdomen 
revealed hepatomegaly and extensive soft tissue encasing 
the kidneys, renal hilum, ureters, pelvis, aorta, and mes-
enteric arteries which had progressed since the prior scan 
(Fig. 1). On endoscopic retrograde cholangiopancreatog-
raphy (ERCP), a common hepatic duct (CHD) stricture 
was identified with non-filling of the right hepatic duct. 
He underwent balloon dilatation of the CHD followed 
by stent placement. Brush cytology and biopsy from the 
CHD stricture showed reactive columnar epithelium and 
no malignant cells. Post-ERCP his bilirubin continued to 
rise.

He had now also developed molluscum-like dome-
shaped yellow-pink firm papules located on the hands, 
posterior leg, and neck (Fig.  2). Biopsy of skin lesion 
showed dermal proliferation of histiocytic cells which 
were CD68 positive, Factor XIIIa positive, and CD1a 
negative confirming the diagnosis of ECD; along with 
lipidized giant cells with glassy pink cytoplasm displaying 
a weak BRAF signal (Fig. 3).

Targeted therapy with BRAF or MEK inhibitors ver-
sus Interferon-alpha treatment was considered; how-
ever, there was concern that he may be too sick to receive 
these treatments. He and his family eventually decided to 
pursue comfort care and unfortunately, the patient was 
discharged to hospice and passed away shortly afterward.

Conclusions
ECD is an exceedingly rare condition with about 800 
patients described in literature according to the 2020 
ECD consensus guidelines [2]. It is a histiocytic disor-
der that has recently been recognized as a neoplasm 
due to the high prevalence of activating MAPK pathway 
and BRAF-V600E mutations on molecular analysis [1]. 

Fig. 1  Perinephric soft tissue stranding and encasement on CT 
abdomen pelvis. CT: computer tomography
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The mean age at diagnosis in the USA is 46 years with a 
70–75% male preponderance [1].

ECD is a multisystem disease with varied organ 
involvement. Osseous involvement is most common with 
symmetric osteosclerosis of long bones seen in more 

than 95% of patients [1]. Other common findings are per-
inephric/periaortic soft-tissue stranding and encasement 
on imaging, atrioventricular tumors, diabetes insipidus, 
cardiac, and pulmonary involvement which are reported 
in 50–60% of cases [1]. Cutaneous involvement is seen 
in 25–30% of patients, most commonly with a xanthe-
lasma-like lesion [3] To our knowledge, molluscum-like 
lesions such as those seen in our patient have not pre-
viously been reported. Associated myeloid neoplasms 
can be found in 10% of patients [4]. To the best of our 
knowledge, there are only 5 previously reported cases 
with hepatic involvement of ECD and there is variation 
in the nature of hepatic involvement among these as well. 
Previously reported presentations include liver fibro-
sis presenting with decompensated cirrhosis [5], xan-
thogranulomatous lesions of the bile duct masquerading 
as Klatskin’s tumor [6], hepatomegaly with histiocytic 
infiltration of the liver [7], or hepatic nodules with histio-
cytic infiltrates on biopsy [8, 9].

A skull-to-toe 18FDG PET scan including long bones 
is recommended at diagnosis to assess the extent of the 
disease and identify a target for biopsy [2]. However, it 
may not be the best initial diagnostic modality [10] and 
was unhelpful in reaching the diagnosis of ECD in our 
case. Technitium-99 m bone scan may be more sensitive 
for detecting osseous lesions. Brain and Cardiac MRI are 
recommended in all patients at diagnosis [2].

On histopathology, ECD is characterized by xan-
thogranulomatous infiltrates with foamy histiocytes that 
are CD68 + , CD163 + , Factor XIIIa + , and CD1a- and 
multinucleated Touton giant cells [11]. Tissue is most 
commonly obtained from osseous, perinephric, or cuta-
neous lesions. However, the diagnosis should be con-
sidered even if histopathology is inconclusive if clinical 
presentation and imaging are suggestive as histopathol-
ogy can often be obscured by nonspecific fibrosis [2].

The recent discovery of the MAPK pathway and BRAF-
V600E mutations have opened avenues for targeted 
therapy with good outcomes. BRAF inhibitors such as 
vemurafenib are recommended as first-line treatment 
for patients with BRAF-V600E mutations [2, 12]. MEK 
inhibitors are strongly recommended for BRAF-wild-
type ECD cases [2]. Interferon-α was the traditional 
treatment before the advent of targeted therapy and can 
be used when targeted treatment is not available, as can 
systemic chemotherapy such as cladribine [2].

Diagnosis of ECD is challenging due to the rarity of the 
disease, varied nature of its presentation, and inconsist-
ent results of histopathology. The mean duration from 
presentation to diagnosis was 4.2 years in one study [1].

Our patient presented with symptoms of pruritis and 
weight loss. Liver function showed a cholestatic pattern. 
MRI showed a beaded appearance of the intrahepatic 

Fig. 2  Molluscum-like dome-shaped papule on right wrist

Fig. 3  Dermal proliferation of histiocytic cells (majority of cells) and 
multiple giant cells (arrows)H&E × 20
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biliary tree and liver biopsy showed periportal and focal 
bridging fibrosis. These features would suggest a diagno-
sis of PSC. However, some elements make us doubt this 
diagnosis. Associated inflammatory bowel disease and 
positive ANCA which are seen in 60–80% of patients 
with PSC were both absent in our patient [13]. PSC usu-
ally affects both the intrahepatic and extrahepatic bil-
iary tree. Isolated small duct involvement can be seen 
in 5% of patients and usually runs a more benign course. 
Patients with small duct PSC can later develop involve-
ment of the extrahepatic ducts [14, 15]. Eventually, this 
patient did develop a large duct stricture. PSC in general 
runs a more indolent course with an average survival 
from time of diagnosis to death or liver transplantation 
being 10–12 years [16]. Our patient was transitioned to 
hospice within 6  months. Even though a review of the 
liver and CHD biopsies did not show evidence of ECD, 
as discussed above, it is not uncommon for findings of 
ECD to be obscured by non-specific fibrosis on histopa-
thology. One case of ECD associated with PSC has been 
previously described. The patient had associated ulcera-
tive colitis and succumbed to a hepatobiliary malignancy 
3 years after diagnosis of PSC [17].

Although we cannot rule out PSC completely, the 
above evidence makes us suspect hepatic involvement 
by ECD or an overlap syndrome; or that PSC associated 
with ECD may have a much more aggressive course. We 
recommend a full skin exam as minor lesions may not be 
reported due to being overshadowed by other issues. It 
was the molluscum-like skin lesions, which have not been 
previously described in ECD, that eventually clinched the 
diagnosis for our patient. However, we want to stress that 
negative histopathology should not delay the diagnosis of 
ECD if imaging is suggestive, especially since effective, 
and potentially lifesaving therapy is now available.
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