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Patient: Female, 19
Final Diagnosis: Erdheim-Chester disease
Symptoms: Exophthalmos, orthopnea
Medication: Prednisolone ¢ azathioprine
Clinical Procedure: -
Specialty: Internal Medicine
Objective: Unknown ethiology
Background: Erdheim-Chester disease is a rare non-Langerhans-cell histiocytosis of unknown etiology with multi-organ

involvement.

A 19-year-old woman presented with orthopnea, severe fatigue, bilateral exophthalmos, and gradual loss of
vision. She had anemia and mild leucocytosis related to chronic illness. Marked left side pleural effusion and
massive pericardial effusion with bilateral hydronephrosis were detected by plain X-ray, echocardiography, and
computed tomography, respectively. Retro-orbital tissue and bone marrow biopsy revealed histiocytic infiltra-
tion, which was CD68-positive and CD1a-negative.

This report describes the first case presentation of Erdheim-Chester disease in our country. This case report
may advance our understanding of an orphan disease. Our patient’s young age and stable clinical status may
allow long-term follow-up of treatment results.
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Conclusions:
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Background

Erdheim-Chester disease (ECD) is a rare disorder that was first
described by Jakob Erdheim and William Chester in1930 [1].
There have been up to 600 cases reported to date, primarily
males ages 50-70 years old [2]. According to the WHO classi-
fication, ECD is a neoplasm deriving from histiocytes, but there
is a long-standing debate as to whether the disorder is of ma-
lignant or polyclonal reactive nature [3]. Clinical manifestations
of ECD at presentation are protean and encompass bone pain,
diabetes insipidus, and neurological and constitutional symp-
toms, although retroperitoneal, cutaneous, cardiovascular, and
pulmonary involvement have also been described [4,5].

Systemic manifestations of ECD are peculiar and their radiolog-
ical appearance make the diagnosis rather easy. The symmet-
ric bilateral osteosclerosis of the metaphysis and diaphysis of
long bones (74%); the sheathing of the whole thoraco-abdomi-
nal aorta, called “coated aorta” (16%); and the perirenal fascia
infiltration taking the appearance of “hairy kidneys” (6%) are
highly suggestive features of the disease [6]. Histopathological
and immunohistochemical examination is mandatory for def-
inite diagnosis and to differentiate ECD from other types of
histiocytosis [7]. To the best of our knowledge, this is the first
published case of ECD described in Egypt. Herein, we report
on a unique case of ECD presented by undiagnosed bilateral
exophthalmos with loss of vision for years in a young woman.

Case Report

In April 2009, a 13-year-old girl with no significant medical his-
tory was referred to an ophthalmologist with unilateral left ex-
ophthalmos. Physical examination of the patient at that time
was normal except for unilateral exophthalmos. White blood cell,
hemoglobin, and platelet counts were 3.180 cell/mm?, 10.5 g/dL,
and 6376.000/mm?, respectively. There was no albumin/glob-
ulin ratio reversal. Serum blood urea nitrogen and creatinine
levels were 18 and 0.6 mg/dL, respectively. There was no pro-
teinuria. Thyroid-stimulating hormone and free thyroxine lev-
els were 2.63 plU/mL and 1.71 ng/mL, respectively. Chest ra-
diograph was normal. Normal-sized kidneys and normal liver
and spleen span were observed by abdominal ultrasonography.

The patient was lost to follow-up until January 2015, when she
began to visit the ophthalmology clinic because of marked bi-
lateral exophthalmos and gradual loss of vision. The patient’s
complete blood count was compatible with anemia of chron-
ic disease accompanied by mild thrombocytosis (550.000/
mm3). Decompression surgery was done to alleviate the tis-
sue pressure over the optic nerve, with no improvement of vi-
sion. Histopathological examination of the removed orbital tis-
sue showed the presence of xanthogranulomatous tissue. No
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further surgical treatment was attempted at that time. The pa-
tient was treated with a short course of steroids, which result-
ed in no improvement of the exophthalmos or the vision acuity.
The patient was discharged from the ophthalmology unit with-
out definite diagnosis or plans for medical therapy or follow-up.

In October 2015, the patient presented with orthopnea and
bilateral mild lower-limb edema to our Internal Medicine
Department of Zagazig University Hospital. On physical ex-
amination, she had bilateral +1 lower-limb edema, bilateral
severe exophthalmos, and left side yellowish plaque (xantho-
ma) on the left upper eyelid. Her visual acuity was counting
fingers in the left eye and blind right eye. There was irregular
asymmetric thyroid enlargement, stony dullness up to the 5%
rib from the back on the left side with diminished air entry,
distant heart sounds, pallor, and fever (38.5°C). The rest of the
clinical examination was unremarkable (Figure 1).

Laboratory tests showed leukocytosis, anemia, and thrombocy-
tosis. Renal and liver function tests and lipid profile were nor-
mal. White blood cell, hemoglobin, and platelet counts were
18.190 cell/mm?3, 7.2 g/dL, and 660.000/mm?3, respectively.
Serum blood urea nitrogen and serum creatinine levels were
22 mg/dL and 1.4 mg/dL, respectively. There was no albumin/
globulin ratio reversal. Urine test for Bence-Jones protein was
negative. ANA and anti-dsDNA were negative. All laboratory
results of our patient are shown in Table 1.

Radiological and imaging findings

Chest radiography showed cardiomegaly and an urgent echo-
cardiography showed a large pericardial effusion with echo-
cardiographic features of cardiac tamponade. Figure 2 shows
the images before and after drainage.

Multi-slice CT axial cuts of the chest after an intravenous con-
trast study revealed moderate to severe pericardial effusion
and the thoracic aorta showed minimal periaortic infiltration,
mainly frontal aspect of its arch with moderate left side pleu-
ral effusion, which exerted left lower lobe collapse. There were
no significant focal lesions or infiltrations in the lung paren-
chyma (Figure 3). Transthoracic echocardiography revealed a
large pericardial effusion with abnormal right heart filling. Left
ventricular ejection fraction was slightly reduced. The patient
was subjected to diagnostic and therapeutic pericardiocente-
sis and thoracocentesis with drainage of about 1200 mL and
2000 mL of serous fluid, respectively. Results of microbiologi-
cal and cytological examinations on pericardial fluid were neg-
ative (Table 1). Pleural and pericardial drains were left for 1
week until depletion of the fluid drained.

Conventional plain radiography of both lower limbs showed
more or less bilateral symmetric progressing osteosclerotic
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Figure 1. (A) frontal and (B) lateral views of our patient showed bilateral severe exophthalmos, xanthoma on the left upper eyelid (C).

changes predominantly at metaphysis and diaphysis of both
femora and heterogeneous osteosclerosis of the cancellous
bone was clearly depicted at the proximal tibia at both sides
with relative narrow marrow cavity (Figure 4A, 4B). The pa-
tient underwent axial and reformatted coronal CT of the fem-
ora, which helped confirm cortical thickening and showed het-
erogeneous sclerosis of the cancellous bone (Figure 4C, 4D).
Technetium-99m bone scintigraphy showed areas of increased
tracer uptake described as symmetric activity elevation by both
iliac bones and distal tibiae (Figure 4E) sparing the epiphysis
but more exuberant in posterior parts of both ileae.

Multi-slice pre- and post-contrast CT imaging of the orbits
revealed a hyperdense lesion diffusely involving the orbit
(Figure 5A). Magnetic resonance imaging disclosed diffuse

infiltration of the orbits, with a hypointense lesion in T1 im-
ages (Figure 5B, 5C).

The CT and MRI of the abdomen showed mild bilateral hydro-
nephrosis with the presence of perirenal infiltration, which
gives the appearance of “hairy kidney” on the left side and
minimal amount of free intra-peritoneal fluid, associated with
enlarged adrenal glands at both sides; the rest of the exami-
nation was unremarkable (Figure 6A-6D).

During the hospitalization a surgical intervention was per-
formed and a retro-orbital tissue sample was collected from
the right eye and left eye as decompression maneuver and
biopsy sample. Samples were fixed in 10% buffered forma-
lin, embedded in paraffin, and stained with hematoxylin and
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Table 1. The laboratory results of our patient during the period of her hospital admission.

Results by date

WBC (x10%/pL) 11.4 27.1 21
Neutrophils (10%p) 2 99 136
Hemoglobin @m/d) 3 s e
Platelets G10%) 2 573 w01
 Absolute reticulogytic count (x10) 1s.00
Direct Coombstest Negatve
CESR(o)  ssnooQe/2how)
Seumtotal proteins g/d) s6 6 58
seumalbumin g/ 03 285 29
Serum creatinine@d) 3 1 09
Cseumureagd) 15 v 6
Cseumiron (ug/d) 9.2 (Normal=so-160)
Totaliron binding capacity (ug/d) 1533 (Reference range=255-450)
 Unsaturated iron binding capacity (ug/d) 144.1 (Reference range=135-392)
Cseumferitin (ng/m) 121 Reference range=13-150)
N
AN Negative
CantidsDNA Negatve
seumuicacid (mgrd) 2 s
CseumNa(mmoll) w3
Cseum K nmol) 6
CseumCa(mg/d) s o
CseumP(mgd) s s
Total protein in 24-h wrine (mg/24 how) 2n84
CTSH@mUm) 22 (Reference range=03-42) o
FreeTa(mol) 208 (Referencerange=12-22) s
CseumHUM) 293 (Reference range=240-480) 2
seum cholesterol (mg/d) 266 2
Serum trighycerides (mg/d) 8 w
CSeum DL (mg/d) w0 us
CSeumHDL(mg/d) e o

Pleural fluid analysis

Glucose (mg/dl) 79.2
Proteins (g/dl) 3.4
LDH (1U/L) 898
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Table 1. The laboratory results of our patient during the period of her hospital admission.

Results by date

17-10-2015 27-10-2015

Pericardial fluid analysis
Glucose (mg/dl)
Proteins (g/dl)

LDH (1U/L)

Figure 2. (A) Chest radiograph taken in the Emergency Department showed a large cardiac shadow without any significant lung
pathology. (A) Before aspiration and (B) after pleural and pericardial aspiration with intercostal and pericardial drain still in

situ.

eosin. Histopathological examination revealed dense infiltra-
tion by groups of foamy histocytes with granulomatous inflam-
mation and focal fibrosis. There was no evidence of malignan-
cy or specific infection (Figure 7A-7C). Immunohistochemical
staining using streptavidin-biotin immunoperoxidase tech-
nique showed that these macrophages were CD68-positive
but CD1a-negative (Figure 7D, 7E). Lipid vacuoles were scarce
and were not suggestive of a lipid storage disease. Bone mar-
row biopsy was also performed, which showed hypocellular
bone marrow with fatty infiltration (Figure 7F).

We made a diagnosis of ECD with involvement of the orbits,
kidney, bone, bone marrow, and pleuro-pericardium based on
the radiological and histopathological findings and because of
dyspnea, the pleural and pericardial fluid drained, and treat-
ment with prednisolone (30 mg/day) and azathioprine (100
mg/day) with good control after 1 month without recurrence
of effusion. Echocardiography and chest X-ray 2 months af-
ter the start of treatment showed no recurrence of pericardi-
al or pleural effusion, and the patient’s clinical condition has
remained good.
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Figure 3. (A, B) Mediastinal lung windows of axial chest CT scan showed left side pleural effusion and pericardial effusion without
parenchymal abnormality. (C) Axial enhanced CT image of the thoracic aorta showed minimal periaortic infiltration involving

the aortic arch.

Discussion

ECD is a rare disease with very heterogeneous manifesta-
tions, from an asymptomatic and limited organ involvement
to a massive and life-threatening disease. Because of its sys-
temic presentation, ECD can be associated with general and
unspecific symptoms such as weakness, fever, weight loss,
sweats, and multi-organ involvement. Skeletal involvement is
present in up to 96% of the patients, with symmetrical and
bilateral osteosclerosis of metaphysis and diaphysis of long
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bones. More than 50% of patients have at least 1 extra-skel-
etal manifestation, such as exophthalmos, xanthelasma, in-
terstitial lung disease, retroperitoneal fibrosis, renal failure,
diabetes insipidus, central nervous system, or cardiovascu-
lar involvement [3,8]. Radiological features are often typical,
but histological examination is required for definitive diagno-
sis with evidence of CD68+ but CD1a- foamy histiocytes with
fibrosis. CD68 is a specific histiocyte marker and CD1a is a
marker for Langerhans cells; this finding distinguishes ECD
from Langerhans cell histocytosis [9].
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Figure 4. (A, B) Plain radiography of both femurs and legs; (C, D) axial and coronal reformatted CT of both knees. (E) Technetium-99m
bone scintigraphy showed symmetrical increased uptakes in both iliac bones and distal tibiae.

The onset of ECD is usually at 40-70 years of age, with male
predominance [10]; however, our patient was a young female
with disease onset at around 10 years of age. Heart involve-
ment is more common in older patients (mean age 60 years)
and no heart and/or pleuro-pericardial involvement has been

described in younger patients [6]; however, the chief com-
plaint at the most recent presentation of our patient was ex-
ertional dyspnea due to large pleural and pericardial effusion.
Death is due to cardiovascular involvement in more than one-
third of cases; therefore, physicians should always look for it
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Figure 5. (A) CECT scan of both orbits showed bilateral infiltrations in and around both optic nerves and bilateral exophthalmos. (B, C)
Enhanced axial and coronal T1-weighted demonstrating bilateral low-signal intensity lesions in the intraconal and extraconal
spaces, and anterior to the orbital septum with significant heterogenous enhancement after contrast administration.
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Figure 6. (A, B) Axial and reformatted coronal NECT cuts in the same patient showing bilateral and symmetric early perirenal
infiltration (arrow), which gives the appearance of “hairy kidney”. (C) Axial CT scan of bilateral adrenal thickening.
(D) Reformatted NECT scan shows bilateral and symmetric infiltration of the renal sinuses, with mild hydronephrosis.
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Figure 7. (A, B) Retro-orbital tissue showing infiltration of numerous foamy histiocytes (H and E; x100). (C) At higher magnification,
orbital tissue is infiltrated by histiocytes with abundant eosinophilic cytoplasm (H and E; x400). (D) Retro-orbital tissue
showing an infiltrate of numerous CD68-positive histiocytes (anti-CD68 Ab; x400). (E) Retro-orbital tissue showing an
infiltrate of numerous CD1a-negative histiocytes (anti-CD1a Ab; x100). (F) The bone marrow biopsy showing hypocellular
marrow with depression of all 3 hematopoietic elements, with foamy cells infiltration (H and E staining; x100).

2.

when a new case of ECD is diagnosed [11,12]. The most com- branches, also known as “coated aorta”. The most frequent
mon cardiovascular manifestation in ECD is the presence of  feature in heart involvement is pericardial infiltration, which
soft tissue rounding the thoracic and abdominal aorta and its may lead to cardiac tamponade [13,14].
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Myocardial localized or diffuse infiltration is often observed
with frequent pseudotumoral infiltration of the right atrium
and involvement of the auriculoventricular sulcus [15,16].
Moreover, coronary disease with myocardial infarction, val-
vular dysfunction, and heart failure has been described in the
literature [17]. The high frequency of pleural involvement [18]
in ECD is due to lymphangitic distribution of histiocytic infil-
trates, so they are mainly seen in the visceral pleura, in inter-
lobular septa, and around the bronchovascular bundles [19].
Pulmonary radiologic features observed in ECD in the litera-
ture include smooth interlobular septal thickening, thickening
of interlobar fissures, micronodules, ground-glass opacities, and
parenchymal condensation. Both lungs of our patient showed
no involvement and were clear on high-resolution computed
tomography (HRCT) at presentation and 1 month after stabi-
lization. Arnaud et al. [20] proposed that the diagnosis of pul-
monary ECD should be considered “probable” in patients with
known ECD who have findings of interstitial lung disease on
HRCT scans, excluding other possible diagnoses. Pulmonary in-
volvement in these patients can be confirmed if bronchoalveo-
lar lavage (BAL) fluid is positive for foamy histiocytes.

Our patient complained of progressive exophthalmos over
about 6 years. This presentation is common in the ECD lit-
erature. About 25% to 50% of patients have central nervous
system (CNS) involvement [21], which is a leading cause of
functional disability and has been found in 1 series to be an
independent predictor of death [22]. Histocytic infiltrates of the
intra-axial and extra-axial compartments can occur through-
out the neuraxis. They can appear similar to meningiomas or
granulomatous diseases [23], which is one of the causes of
delayed diagnosis in this young woman before she became
our patient. Patients can present with generalized deterio-
ration of cognition and gait disturbance if the disease is dif-
fuse and bulky. About 25% of patients present with exoph-
thalmos, retro-orbital pain, oculomotor palsies, or blindness
due to unilateral or bilateral infiltration of the orbits. The dif-
ferential diagnosis of these pseudotumoral lesions includes
Graves’ disease, granulomatous disease, lymphoma, and gi-
ant cell arteritis [24]. This last scenario was the first presenta-
tion of our patient, as it began by unilateral exophthalmos 6
years earlier, then progressed to bilateral exophthalmos with
diminished visual acuity, which progressed to complete blind-
ness of the right eye.

One-third of ECD patients have xanthelasma, occurring as yel-
low eyelid plaques, as in our case. Other sites of xanthogranulo-
matous involvement are the face, neck, axilla, trunk, and groin,
and may appear as yellow or red-brown papules that merge
into plaques. It is impossible to distinguish between xantho-
granulomatous lesion of ECD and adult juvenile xanthogranu-
lomatous (JXG) disease on the basis of skin lesions alone, but
unlike ECD, JXG is less commonly a multi-system disease [10].
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The typical diffuse skeletal involvement with symmetric sclero-
sis of the long bones is a distinct pattern of bone involvement
of Erdheim-Chester disease [25]. Therefore, we evaluated skel-
etal involvement in our patient. Plain radiography of both tib-
ias showed mild diffuse osteosclerotic changes. In some pa-
tients with ECD, plain films may be not conclusive; therefore,
technetium-99m bone scintigraphy, which can explore the
whole skeleton, is mandatory and very valuable in this situa-
tion. The axial skeleton is usually spared in cases of ECD but
iliac bone involvement has been reported before [18], as in our
patient. This was confirmed by the bone marrow biopsy tak-
en from iliac bone, which revealed hypocellular marrow with
infiltration by fatty cells (histocytes). Thus, bone scintigraphy
may be beneficial for early detection of skeletal involvement
of ECD [26] and this role is more important in the case of un-
obvious changes in plain radiography, as shown in this patient.

Retroperitoneal involvement is described in more than one-third
of patients with ECD and is often asymptomatic. Of note, the
frequency of pseudo “retroperitoneal fibrosis” was significantly
higher in male patients. Kidney infiltration or renal obstructive
impairment with consequent hydronephrosis, as in our case, was
described in 6% of the overall population and is often associ-
ated with the presence of retroperitoneal lesions and the X-ray
appearance of “hairy kidneys”. This finding, due to the perirenal
fat infiltration, appears as an irregular renal border that is em-
phasized by iodinated contrast and is useful for differential di-
agnosis with idiopathic or secondary retroperitoneal fibrosis [6].

Because of the rarity of the condition and the paucity of clinical
trials, there is no definite treatment for ECD. Indeed, we have
now treated our patient with systemic steroids and azathio-
prine for 2 months with good stabilization and no recurrence
of pleural and pericardial effusion and slight improvement of
visual acuity in the left eye. Although the clinical symptoms of
our patient seem to be stable, there have been few reports of
the efficacy of these regimens [27,28]. Therefore, close long-
term follow-up will be required to evaluate the efficacy of these
treatments in our patient, and searching for another effective
therapy is mandatory. A promising dual therapy with anakin-
ra, an interleukin-1-receptor antagonist, and vemurafenib, the
BRAF V600 kinase inhibitor, was associated with a sustained
abatement in symptoms for months [29].

Conclusions

We presented the case of an ECD patient with multi-organ in-
volvement, diagnosed after the passage of more than 6 years
from the onset of disease. This report emphasizes the need
for a high index of suspicion in this diagnosis. We hope to be
able to perform long-term follow-up to accurately evaluate
treatment efficacy and prognosis.
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