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CASE REPORT

Erdheim–Chester disease mimicking lumbar nerve schwannoma:
case report and literature review
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Abstract
Introduction Erdheim–Chester disease (ECD) is a rare, non-Langerhans cell histiocytosis. The clinical spectrum of ECD is
diverse, varying from asymptomatic focal lesion to life-threatening multisystem infiltration. Neurological manifestations of
ECD are common, mostly due to the involvement of the central nerve system. However, spinal nerve or peripheral nerve
involvement has rarely been mentioned.
Case presentation Herein, we present a case of a 32-year-old female patient complaining about radiating pain on the front
and lateral side of her left thigh for 2 months. Spinal MRI with contrast enhancement showed a space-occupying lesion on
the left L3/L4 intervertebral foramen, indicating an initial diagnosis of lumbar nerve schwannoma. The patient underwent
surgery to remove the mass and decompress the lumbar nerve. Postoperative histological examination revealed the diffuse
infiltration of foamy histiocytes that were CD68+, CD163+, and CD1a− on immunostaining, which confirmed the diagnosis
of Erdheim–Chester disease. The radiating pain was gradually alleviated and PET-CT was performed but showed no further
involvement of ECD.
Discussion To the best of our knowledge, this is the first case of ECD demonstrated as an infiltrative mass on the spinal
nerve, with imaging manifestations and compression symptoms similar to those of peripheral nerve schwannoma.

Introduction

Erdheim–Chester disease (ECD) is a rare form of non-
Langerhans histiocytosis of unknown etiology and is his-
tologically characterized by the accumulation of foamy
histiocytes that are CD68+, CD163+, and CD1a−. Clini-
cally, ECD ranges from asymptomatic focal process to life-
threatening multisystem involvement. Most frequently,
ECD presents with infiltration of the long bones, but
extraskeletal tissues, including those of the central nerve
system (CNS), pituitary gland, cardiovascular system,
lungs, retroperitoneum, kidneys, skin, and retro-orbital tis-
sues, can also be involved [1]. Although the presence of
CNS involvement is common in ECD patients, occurring in

up to 50% of cases [2–4], spine involvement is rarely
observed, with even fewer reports of spinal nerve lesion. In
this article, we report an unusual case of a 32-year-old
female patient with ECD mimicking lumbar spinal nerve
schwannoma.

Case presentation

History and examination

A 32-year-old woman initially presented with radiating pain
on the front and lateral side of her left thigh that started
2 months previously and kept worsening in the recent
2 weeks without numbness, weakness, or gait difficulty.
Physical examination revealed L3/L4 interspinous and left
perispinous mild tenderness as well as tenderness of the left
sciatic nerve outlet. Femoral nerve stretch test of her left
lower extremity was positive. She had full strength in both
her upper and lower extremities with normal knee and ankle
reflex, negative Babinski sign and negative Lasegue sign.

Plain radiography of the spine revealed no obvious
abnormity. A contrast-enhanced spinal MRI showed a
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mass with T1WI hypointensity, T2WI hyperintensity and
intense homogeneous gadolinium enhancement on the left
L3/L4 intervertebral foramen (Fig. 1). The space-
occupying lesion was estimated to be 25 × 15 × 13 mm
in diameter, and the foramen was enlarged without infil-
tration of vertebrae, suggesting the diagnosis of
schwannoma.

Operation and pathology

Surgery was performed to remove the mass and decompress
the lumbar nerve. Part of the left articular process and
transverse process was removed and then the left L3/L4
intervertebral foramen was well visualized. The lesion was
fully exposed, estimated to be 25 × 15 × 13 mm in size and

Fig. 1 Coronal T1-weighted
MRI (a), horizontal T2-weighted
MRI (b) and sagittal T1-
weighted MRI with
enhancement (c) showed the
space-occupying lesion (arrow)
on the left L3/L4 intervertebral
foramen

Fig. 2 The grayish-yellow mass
removed from the lesion (a).
Diffuse infiltration of foamy
histosytes with scattered
lymphocytes, eosinophils, and
plasm cells (b, c 400×,
hematoxylin and eosin)
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originated from the nerve. To achieve complete excision of
the mass, part of the L3 lumbar nerve was removed together
with the whole lesion. A biopsy was obtained from the
mass, and macroscopically, the biopsy was irregular, 30 ×
20 × 15 mm in diameter and had a grayish-yellow appear-
ance. Histological examination of the biopsy revealed the
diffuse infiltration of foamy histiocytes in a background of
fibrosis associated with the infiltration of lymphocytes,
eosinophils, plasma cells and a minor population of Touton
giant cells (Fig. 2). Upon immunostaining, the foamy his-
tiocytes were positive for CD163 and CD68 and negative
for CD1a and S-100. Therefore, the diagnosis of ECD was
established.

Postoperative

The postoperative condition was stable. The radiating pain
in her left lower extremity was gradually alleviated. Phy-
sical examination revealed hypoesthesia on her left lateral
thigh due to partial excision of the L3 lumbar nerve. Con-
sidering the possibility of multisystem involvement in ECD,
PET-CT was performed to detect any underlying lesion.
The result, to our surprise, showed no increased FDG
uptake in addition to the operative area, indicating no fur-
ther involvement of ECD. The detection of BRAF V600E
mutations was also performed and the result was negative.
Therefore, this patient received no further treatment. Thus
far, 4 months after the surgery, our patient has not reported
further discomfort in our follow-up.

Discussion

ECD, which was first described by Jakob Erdheim and
William Chester in 1930, is a rare form of non-Langerhans
histiocytosis that is histologically characterized by the
infiltration of foamy, lipid-laden, CD68+, and CD1a− his-
tiocytes. ECD primarily affects patients between their ages
of 40 and 70, and it has been reported to have a male
predominance [2, 4, 5]. The underlying etiology of ECD has
remained mostly a mystery since its first description.
However, the recent identification of BRAF V600E muta-
tions in ECD patients offers new insight into the patho-
genesis of ECD [6]. The frequencies of the BRAF V600E
mutation in ECD vary from 38 to 68% in most reports [2],
with one report even claiming that BRAF V600E mutation
can be detected in virtually all patients with ECD by
ultrasensitive molecular biology techniques [7]. The dis-
covery of BRAF V600E mutation not only reveals the
clonal nature of ECD but also suggests a new approach to
molecular-targeted therapy.

The clinical spectrum of ECD is wide and complicated,
depending on the distribution and extent of the pathological

tissue. Bone infiltration is the most universal symptom
among ECD patients, found in over 90% of cases. Bone
lesions, mainly affecting the appendicular skeleton and
typically resulting in bilateral symmetric diaphyseal and
metaphyseal osteosclerosis, can be detected on plain
radiographs, CT, MRI as well as most sensitively on PET-
CT [1, 2]. The extraskeletal involvement of ECD may
include the CNS, pituitary gland, cardiovascular system,
lungs, retroperitoneum, kidneys, skin, and retro-orbital
tissues.

Neurologic signs or symptoms are common clinical
manifestations of ECD, and they are mostly attributed to
CNS involvement [1, 3, 8]. However, the involvement of
the spine, spinal cord, and spinal nerves has rarely been
reported in the literature. Invasion of the spine may involve
vertebral bodies, thus causing compression fractures [9], or
may involve the epidural and subdural space, thus causing
soft tissue mass compression of the spinal cord or nerve
roots [10–13]. The direct infiltration to spinal nerve roots or
peripheral nerves is extremely rare, to our knowledge, with
only one case report from Niu et al. mentioning the ECD
involvement of cervical and lumbosacral nerve [14]. ECD
mimicking schwannoma has been observed in the trigem-
inal nerve and the spine [10, 15]. In our case, the
schwannoma-like ECD lesion was located at the L3 spinal
nerve, resulting in direct infiltration and compression. To
the best of our knowledge, this is the first case of ECD
demonstrated as an infiltrative mass on a spinal nerve. The
case we report, again, reminds spine surgeons and neuro-
surgeons about the possibility of ECD in the differential
diagnosis of space-occupying lesion involving spinal nerve
roots or peripheral nerves.

The diagnosis of ECD is based on the recognition of its
distinctive histological features, supported by relevant
clinical and radiologic manifestations. After establishing the
diagnosis of ECD, comprehensive baseline evaluations,
including radiographic and laboratory examinations, are
needed to determine the burden of disease and detect the
underlying abnormalities [2]. In addition, considering the
possible therapeutic target of BRAF V600E mutations,
accurate identification of the mutation is necessary [2].
However, in our case, PET-CT showed no involvement of
other organs outside the surgery area, and the detection of
the BRAF V600E mutation was also negative, which is
rarely compared with the results of other case reports.

To date, no consensus has been achieved regarding the
treatment of ECD due to the lack of RCTs and prospective
studies. Among all the therapies that have been reported,
including PEG-IFNα/IFN-α, Vemurafenib, Anakinra, Cla-
dribine, Imatinib, Infliximab, corticosteroids and radio-
therapy, only IFN-α has been identified as an independent
predictor of survival [3]. In recent years, Vemurafenib,
which targets BRAF V600E mutations, has been reported to
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achieve significant clinical outcomes [16, 17]. However,
further research and evidence will be needed to develop a
standard treatment for ECD.

Conclusion

The clinical spectrum of ECDErdheim–Chester is diverse,
depending on the distribution of pathological tissue. We
describe the first case of ECD demonstrated as an infiltrative
mass on a spinal nerve, with imaging manifestations and
compression symptoms similar to those of schwannoma. In
regard to space-occupying lesion involving spinal nerve
roots or peripheral nerves, the possibility of ECD should be
considered.
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