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Erdheim-Chester Disease with Renal Mass 
Presentation: Report of the First Case From 
Palestine and a Review of the Literature
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 Patient: Female, 54-year-old
 Final Diagnosis: Erdheim-Chester disease (ECD)
 Symptoms: Bilateral flank pain • renal mass presentation
 Clinical Procedure: CT scan • histopathology • kidney biopsy
 Specialty: Pathology

 Objective: Rare disease
 Background: Erdheim-Chester disease (ECD), a form of non-Langerhans-cell histiocytosis, is extremely rare. The mean age 

of individuals with ECD is in their 50s. Histiocytic infiltration of vital organ systems is a potential cause of sub-
stantial morbidity, which is associated with the multisystemic form of ECD. This report presents the first case 
of ECD with renal abnormalities in Palestine.

 Case Report: A 54-year-old woman with no medical or surgical history presented with 6 months of bilateral flank pain with 
no radiation or fever. A physical examination revealed only bilateral flank pain. Urine tests showed microhe-
maturia. Laboratory test results showed increased serum creatinine levels (1.21 mg/dL) and microcytic ane-
mia. A CT scan revealed significant multi-organ abnormalities, including renal abnormalities with a hairy kid-
ney sign, pericardial effusion, and an osteolytic lesion of the spine. The hairy kidney sign is pathognomonic for 
ECD, so the renal mass was biopsied to confirm the diagnosis. The biopsy showed foamy histiocytes, lympho-
cytes, and plasma cells. Foamy histiocytes were CD68-positive and negative for S100, CD1a, and HMB45. PAx5 
and CD3 immunostaining showed T-predominant B-lymphocyte mixtures.

 Conclusions: In the setting of systemic symptoms and imaging abnormalities such as presence of the hairy kidney sign, peri-
cardial effusion, and osteolytic lesion of the spine, it is necessary to examine the possibility of ECD and proceed 
with a biopsy for confirmation. This is the first case in Palestine to be reported and the second case worldwide 
with a renal mass as an atypical presentation.
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Background

Xanthoma is a lesion that results from the phagocytizing of lip-
ids by macrophages forming foamy cells [1]. In the past, it was 
known that this lesion could only occur on the skin in patients 
with hypercholesteremia [2]. However, it was later discovered that 
xanthomas also appear in other organs due to different inborn 
errors in the metabolism of lipids inside cells, such as Gaucher 
and Niemann-Pick disease [3]. In 1930, 2 cases were published 
of people who died as a consequence of heart failure, in which 
deposition of foamy histiocytes with lipids in the lungs, heart, 
liver, and bones was discovered. It was believed to be different 
from Langerhans-histiocytes, in which the foamy histiocytes do 
not contain lipids. This disease was called Erdheim-Chester dis-
ease (ECD) in honor of the 2 scientists who first described it [4].

The fact that only 1500 cases of the disease have been report-
ed by the year 2020 since its discovery demonstrates its rar-
ity [5]; 70% of the affected patients were males in their 50s 
[6,7]. Thanks to the development of new diagnostic techniques, 
BRAFV600E mutation was detected in ECD via pyrosequencing 
of biopsy samples [8]. The discovery of this mutation in CD34+ 
hematopoietic cells suggests that the origin of ECD cells is the 
bone marrow [9]. The deposition of lipohistiocytes in various 
organs can induce an inflammatory reaction that plays a ma-
jor role in the progression of fibrotic lesions [10]. In addition, 
ECD cells express a marker called p16Ink4a, which contributes 
to the recruitment of immune cells with specific cytokines [11]. 
Long-bone osteosclerotic lesions [7], cerebral involvement [12], 
periaortic infiltration [6], perirenal infiltration [7], xanthelasma-
like lesions [13], and various endocrine deficiencies are com-
monly seen in this disease [14]. The distinguishing histopatho-
logical features of ECD are foamy histiocytes with surrounding 
lymphocytes and fibrosis. Immunohistochemistry shows CD68 
and CD163 are positive, but S100 is rarely positive [15]. Because 
the BRAFe600 mutation is present in 50-60% of ECD cases [16], 
administration of a BRAFs600 inhibitor is recommended [5].

Case Report

A 54-year-old woman with no medical or surgical history pre-
sented to the Emergency Department with 6 months of bilat-
eral flank pain, which was dull, occurred gradually, and fluctu-
ated in intensity, but it did not radiate anywhere and was not 
associated with a fever. The pain was 5/10 on the visual ana-
log scale. Her history was significant for generalized fatigue, 
anorexia, and weight loss of more than 10% within the last 
6 months, but she had no night sweats, hematuria, dysuria, 
or dyspnea. This is the first time that the patient had sought 
medical advice since the beginning of her symptoms. Bilateral 
flank tenderness was the only significant physical examination 
finding. For evaluation, the patient was asked to give a urine 

sample, and blood was drawn. The urine analysis showed mi-
crohematuria, and her laboratory test results showed elevated 
creatinine levels and microcytic anemia (Table 1). Ultrasound 
imaging showed substantial abnormal findings of both kidneys 
(Table 2). On the next day, a CT scan of the chest, abdomen, 
and pelvis was done and exhibited various changes in many 
organs (Figures 1-3). Table 3 displays the abnormal CT find-
ings. A CT scan revealed a faint hypodense lesion in D12 with 
a sclerotic rim (Figure 1). A sclerotic lesion on the right iliac 
bone was also seen, as well as a round non-enhancing lesion 
in the cortex of the right kidney, which shows a dense (calci-
fied) wall measuring 38 HU in density (Figure 3). The soft tis-
sue covering the kidney extended to also cover the proximal 
part of the ureters and caused the uro-mechanical obstruc-
tion. Ultrasound imaging (not shown)showed that the right 
kidney appeared heterogeneous and bulky with loss of corti-
comedullary differentiation, and also revealed a round echo-
genic lesion that was 3.2 cm in diameter.

As hairy kidney sign (Figure 3) is pathognomonic for ECD (19), 
this diagnosis was suspected, and a biopsy from the renal mass 
was taken for confirmation. It showed an infiltrate of foamy 
histiocytes admixed with scattered lymphocytes and plasma 
cells (Figure 4). The foamy histiocytes were positive for CD68 
(Figure 5) and negative for S100, CD1a, and HMB45. Mixtures 
of B and T lymphocytes with a predominance of T lymphocytes 
were seen and were confirmed by PAx5 and CD3 immunostaining.

Laboratory test Results Lab reference range

Hemoglobin 8.2 g/dL 12: 00-16: 00

Hematocrit 25.2% 37-48

MCV 63.3 fL 80-100

RDW 18.2 11.6-14

Platelet count 508 L 150.0-350.0

Creatinine 1.21 mg/dL 0.7-1.3mg/dl

RBCs in urine 6-8 4RBC/HPF

WBCs in urine 4-6 2-5 WBC/HPF

Blood in urine +1 Negative

Table 1. Abnormal findings of laboratory tests.

Left kidney Hydronephrosis

Right kidney

a.  Echogenic mass with a diameter of 3.2 cm
b.  Heteroechoic kidney with loss of 

corticomedullary differentiation and looks 
bulky

Table 2. Kidney findings in the ultrasound imaging.
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Discussion

To the best of our knowledge, this is the first case of ECD to be 
reported in Palestine. The perirenal infiltration and the thick-
ening of the renal septa explain the selection of the term “ 
hairy’’ to describe the CT scan finding [15]. Despite the fact 
that retroperitoneal fibrosis is the most common cause of 

ureteral obstruction in ECD, our patient had hydronephrosis 
in the left kidney due to involvement in the proximal ureter-
al part, without any evidence of fibrosis [17]. A retrospective 
study of 24 ECD patients with different urological manifesta-
tions revealed that the proximal ureter was involved in 14 cas-
es [18]. Moreover, the existence of a solid renal mass resem-
bling renal cell carcinoma was only reported once before [17]. 
Based on this, we infer that our patient is the second report-
ed case of a renal mass in ECD.

Figure 1.  Computed tomography (CT) scan of the spine shows 
the osteolytic lesion (arrow) of T12.

Figure 3.  Computed tomography (CT) scan of the abdomen 
shows hydronephrosis in the left kidney (yellow 
arrow) and enlarged right kidney with perinephric 
fatty infiltration “hairy kidney sign” (black arrow) and 
periaortic fatty infiltration “coated aorta sign” (red 
arrow).

Figure 2.  Computed tomography (CT) scan with contrast of the 
chest shows a mild pericardial effusion (black arrow) 
and coated aortic sign (white arrow).

Kidneys 
Bilateral hairy kidney sign
Few bilateral cortical cysts with calcified walls
Right renal mass

Aorta Coated aorta sign*

Heart Mild pericardial effusion

Bone 
Osteolytic lesion in T12 (D12) and Sclerotic 
lesion in right iliac bone

Liver Hepatomegaly

Ureter Involvement of the proximal ureter

Table 3. Abnormal CT scan findings.

* Coated aorta sign is a radiological sign in Erdheim-Chester 
disease for circumferential infiltration of the aorta, which is the 
most characteristic cardiovascular finding of Erdheim-Chester 
disease and can be detectable in a CT scan.
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The microcytic anemia can be explained by the fact that ECD 
induces secretion of systemic inflammatory markers [10], but 
hematological manifestations should not always be attribut-
ed to this cause, as they can designate the presence of a my-
eloid neoplasm, especially when lymphocytosis or thrombo-
cytosis are present [19]. There are other causes of microcytic 
anemia, including nutritional deficiency, hereditary conditions, 
acute or chronic bleeding, and chronic disease. Unfortunately, 
no blood tests were performed for iron studies for our pa-
tient. ECD is considered an inflammatory myeloid neoplasm. 
Approximately 10% exhibit a correlation with myeloprolifera-
tive neoplasms and/or myelodysplastic syndromes. Several no-
table manifestations of ECD include the high prevalence of long 
bone involvement (80-95%), the presence of a coated aorta in 

around 40% of cases, pericardial effusion occurring in 24% of 
patients, and pseudo-tumoral infiltration of the right atrium 
observed in 36% of individuals affected by the disease [20]. 
Our patient’s platelet count was 503 L. Consequently, it was 
advisable to obtain a bone marrow biopsy.

The deposition of fat around the aorta is one of the distinc-
tive signs that have been seen in numerous patients with ECD. 
The periaortic infiltration can extend along the aorta and its 
branches [5]. In our patient, the periaortic infiltration had ex-
panded from the lower part of the thoracic aorta to the ab-
dominal bifurcation. This should not be underestimated, as a 
case of ECD with ruptured abdominal aortic aneurysm with 
successive retroperitoneal fibrosis was previously reported; 

Figure 4.  Histological sample of a kidney biopsy stained with hematoxylin and eosin: Foamy histiocytes admixed with scattered 
lymphocytes.

Figure 5.  The immunostaining of kidney biopsy shows positive CD68 cells.
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the diagnosis of ECD was made 4 years later after developing 
periaortic infiltration in the thoracic aorta [21], suggesting that 
such patients should be warned of the risk of aortic rupture 
due to the progressive precipitation of fatty tissue around the 
aorta and the inflammation it induces [22].

Pericardial effusion is one of the represented findings of ECD 
in the literature [23]. Several cases of ECD with pericardial ef-
fusion have been published [24,25]. A complication that must 
not be misjudged is the rapid accumulation of a large amount 
of fluid, leading to cardiac tamponade [26]. In addition to 
this, 40% of ECD patients with cardiac manifestations show a 
pseudotumor in the right atrium, which is revealed by cardiac 
MRI [7]. Therefore, a cardiac MRI was mandatory for our patient.

The involvement of the appendicular skeleton with osteoscle-
rotic lesions is more common than involvement of the axial 
skeleton [7]. Therefore, an osteoblastic lesion in the right iliac 
bone is considered to be an uncommon ECD finding. Unique 
findings in our patient include the axial skeleton involvement 
and the osteolytic lesion seen in the vertebral body of T12. 
These osteolytic lesions have been described in the literature 
reviews of a few ECD case reports [27-30]. There have been 2 
case reports of axial osteolytic lesions presenting with multi-
ple liver nodules, which is a special characteristic of the dis-
ease that was first described in 2003 [27,31].

The biopsy taken from the renal mass showed an infiltrate of 
foamy histiocytes admixed with scattered lymphocytes and 
plasma cells, which fits the typical findings for ECD found in 
the literature [13]. Further testing was done for the clusters of 
differentiation (CDs) of cell surface markers. The foamy histio-
cytes were positive for CD68, which helps to categorize cells 
of macrophage lineages such as histiocytes and multinucle-
ated giant cells [32]. The biopsy was negative for S100 and 
CD1a surface molecules, which are characteristically positive 
in Langerhans cell histiocytosis (LCH), which is a rare histio-
cytic condition that causes clonal development of neoplas-
tic Langerhans cells, but negative in ECD [33]. The HMB45 
surface molecule was negative. This immunohistochemistry 
test should be done for any renal mass with the above-men-
tioned morphological characteristics to rule out xanthogran-
ulomatous pyelonephritis and perivascular epithelioid cell tu-
mors (PECOMAs). Xanthogranulomatous pyelonephritis is an 
extremely rare condition brought on by a chronically obstruc-
tive pathological calculus or infection. The renal parenchyma 
is destroyed by a protracted but incomplete immune response 
and lipid-laden macrophages, which were not present in our 

patient. Loss of renal outline and paradoxical constriction of 
the renal pelvis are the most prevalent radiographic findings. 
The enlarged calyces appear multiloculated, like a bear’s paw 
print [34]. In our case, radiological findings revealed bilateral 
enlargement of both kidneys, without stones. PECOMAs are a 
family of related mesenchymal neoplasms that include lymph-
angiomyomatosis tumors, angiomyolipoma, clear cell lung tu-
mor, and several other tumors that occur in the visceral and 
soft tissues. Pathologically, they form nests of usually epithe-
lioid and sometimes spindle cells with clear to granular eosin-
ophilic cytoplasm and a focal association with the blood vessel 
wall [35]. Mixtures of B and T lymphocytes with predominance 
of T lymphocytes were seen, and further clusters of differenti-
ation testing were positive for PAx5 and CD3 immunostaining. 
The last finding is consistent with the fact that an inflamma-
tory reaction could be initiated in organs with lipohistiocyte 
deposition, which then causes progression of fibrosis [10].

Conclusions

A 54-year-old woman came to the ER with bilateral flank pain 
with microcytic anemia and an increased serum creatinine 
level. A CT scan showed hairy kidney sign, which is pathog-
nomonic for ECD, in addition to pericardial effusion, and an 
osteolytic lesion of the spine. The biopsy confirmed the diag-
nosis. The presentation of the disease was very indolent and 
insidious. When these symptoms and imaging abnormalities 
are present, physicians should obtain a biopsy to rule out ECD. 
To the best of our knowledge, this is the first case of ECD in 
Palestine to be reported and the second reported case of a re-
nal mass worldwide.
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