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Background. Erdheim-Chester disease is a rare histiocytic neoplasm associated with MAPK pathway mutations. Disease
manifestation is variable often involving many different organs, mainly bone, retroperitoneum, the heart, and the central
nervous system. Histological findings include foamy histiocytes in a fibrous stroma with scattered inflammatory infiltrate.
Histiocytes are CD68 positive and S100 negative. Case Report. We report a case of Erdheim-Chester disease associated with
small lymphocytic lymphoma presenting as a perirenal mass with a review of the recent literature. Conclusions. Erdheim-
Chester disease rarely can be associated with other cancers, namely myeloid neoplasms. We report a case of Erdheim-Chester
disease presenting with small lymphocytic lymphoma as a perirenal mass. The association of Erdheim-Chester disease with
lymphoproliferative disorders needs to be elucidated.

1. Introduction

Erdheim-Chester disease (ECD) is a rare non-Langerhans
form of histiocytosis, first described in 1930 by Jakob Erd-
heim’s apprentice, William Chester [1]. ECD has seen a
noticeable rise in new cases over the past decade as a
result of better recognition of this condition. To date,
roughly 500 cases have been reported in the literature.
Its origin has been debated as to whether it is a reactive
versus neoplastic condition, with the latter being favored
in recent years [2]. The diagnosis is mainly based on his-
tological findings, characterized as a diffuse infiltration of
bone by CD68+ and CD1a- foamy histiocytes, associated
with dense fibrosis, lymphocytes, plasma cells, and Touton
giant cells, with or without histiocytic infiltration of extra-
skeletal tissue [3, 4]. In the patients identified with ECD,
there is usually at least one extraskeletal site involved,
which can occur in any part of the body, most frequently
being cardiovascular, retroperitoneal, pulmonary, and CNS
[5]. The diagnosis requires a pathologic evaluation inter-

preted within the appropriate clinical context. To the best
of our knowledge, we report the first case of ECD occur-
ring simultaneously with a small lymphocytic lymphoma
(SLL). We will explore its clinical presentation, the charac-
teristics of the biopsy, and literature review.

2. Case Presentation

We report the case of an 81-year-old male patient, with a
previous history of postinfectious glomerulonephritis, two
coronary bypass surgeries, aortic valve replacement, chole-
cystectomy, benign prostatic hyperplasia, and a right
hemicolectomy for colon cancer. During the routine post-
operation follow-up for his colon cancer, the patient indi-
cated that he had new nonspecific abdominal pain. After a
thorough clinical history yielded negative results, the
patient was sent for an abdominal pelvic CT scan where
the identification of rind-like bilateral perirenal masses
by the radiologist resulted in the presumptive diagnosis
of Erdheim-Chester disease (Figure 1). Two core biopsies
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of the perirenal mass were obtained. A cerebral scan and
bone scan were also performed. The latter showed bilateral
sclerotic lesions of all long bones from his arms and legs.
The cerebral scan was negative.

The biopsy of the perirenal mass showed diffuse tissue
infiltration by sheets of foamy histiocytes, interspersed
with mononuclear inflammatory cells in a fibroadipose
background. An atypical lymphoid infiltrate with intersti-
tial and nodular architecture accompanied the histiocytosis
(Figure 2). Immunohistochemical analysis was conducted
for antibodies specific to CD20, CD79a, CD3, CD5,
CD43, CD23, Bcl1, CD68, CD1a, and protein S100; the
histiocytes were positive for CD68 and negative for CD1a
and S100, confirming the radiologically proposed diagnosis
of ECD. The small monomorphic lymphocytic population
was positive for CD20, CD79a, CD5, CD43, and CD23 and
negative for CD10 and Bcl1, consistent with the diagnosis
of small lymphocytic lymphoma. A sample of the biopsy
was sent for flow cytometric assessment and showed mono-
clonal B lymphocytes with kappa light chain restriction and
typical SLL phenotype (Figure 3). Molecular studies did not
show exon 15 V600E mutation in BRAF gene. The patient
developed mild bicytopenia, anemia, and thrombopenia of
unknown cause one year following the initial diagnosis. Bone
marrow biopsy was performed to investigate the cytopenias.
The histological and immunohistochemical analysis of the
bone marrow biopsy showed minimal 5% medullary infiltra-
tion by SLL without ECD involvement. Bone marrow aspi-
rate showed a similar lymphocytic infiltrate with flow
cytometric findings consistent with minimal bone marrow
involvement by SLL (not shown). The patient did not
develop significant peripheral blood lymphocytosis. The
maximum peripheral blood lymphocytosis reached 2.5
X109/L. Lymphocytes typical of SLL/CLL were never seen
on peripheral blood smear, and blood was never assessed
for flow cytometric findings. Therefore, the diagnosis of
monoclonal B cell lymphocytosis was never confirmed in this
case. The patient was followed closely without any treatment.
He had a favorable follow-up and died five years later of
unrelated causes.

3. Discussion

ECD is a rare form of histiocytosis. The clinical manifesta-
tions are variable. Many organ systems can be affected.
Most frequently, this disease manifests with bilateral sym-
metrical bony lesions. Cardiac manifestations are also quite
common. Perirenal masses, cerebral involvement as well as
periorbital lesions are other findings associated with ECD
[6–9]. The histological findings of the disease are nonspe-
cific and include foamy histiocytes in a fibrous stroma.
The multinucleated giant cells of Touton-type are com-
monly present. A polymorphous inflammatory infiltrate
including scattered plasma cells and lymphocytes is com-
mon. These findings can easily mimic a reactive process
and clinical correlation is crucial for definitive diagnosis
[3, 4]. ECD must be differentiated from other neoplastic
histiocytoses, particularly Langerhans cell histiocytosis
(LCH) and indeterminate cell histiocytosis (ICH) and from
other reactive histiocytoses such as Rosai-Dorfmann disease
(RDD). Immunohistochemical findings are key in differen-
tiating these different conditions. ECD is characterized by
CD68+, CD163+, CD1a-, S100-, and Langerin- histiocytes,
whereas LCH contain S100+, CD1a+, and Langerin+ histio-
cytes. Unlike LCH, ICH is S100+ and CD1a+, but Langerin
is negative [10, 11]. RDD shows characteristic emperipol-
esis with S100+ histiocytes.

A recent classification of histiocytic neoplasms has
been published and separates the disorders into five fami-
lies based on clinical manifestations and genetic findings
[10]. ECD has been classified in the L-type of histiocytosis
along with LCH and IDH. Although ECD is classically
referred to as a non-Langerhans cell type histiocytosis,
recent genetic findings show these two entities to be
closely related. Patients with ECD are at increased risk of
having LCH sometimes presenting together in the same
lesion. The L-type histiocytoses are characterized by muta-
tions in the MAPK pathway, particularly mutations in
BRAF. However, allele burden can be quite low, and sen-
sitive assays are sometimes required in order to detect
genetic abnormalities [9].

Rare cases have been reported in the literature of ECD
presenting concomitantly with another hematological cancer
[12]. Most such cases are myeloid neoplasms including mye-
loproliferative disorders and overlap disorders such as
CMML or acute leukemia. ECD occurring together with a
lymphoid neoplasm in the same patient is truly a rare phe-
nomenon [13, 15, 16]. Our case most resembles a case of
ECD presenting as a collision tumour with marginal zone
lymphoma [13]. In that case report, both lesions were found
simultaneously in the same lymph node and the relationship
between the two neoplasms could not be determined. The
cases of marginal zone lymphoma have been found in associ-
ation with another type of histiocytosis, reactive crystal stor-
ing histiocytosis [14]. In this scenario, the relationship is
likely one of histiocytes reacting to immunoglobulin deposi-
tion without any clonal association. Sakr et al. reported a case
of ECD occurring in a patient with Burkitt lymphoma [15].
In this case, the patient was treated for Burkitt lymphoma
and later developed ECD. Again, a clonal relationship
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Figure 1: Abdominal CT scan showing symmetrical, bilateral
perirenal rind-like lesions (arrows) measuring 2.5 cm in thickness,
so-called hairy kidney sign.
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between the two entities could not be established. BRAF
mutation was found in the ECD, but there was no mention
of B cell clonality or myc rearrangement in the ECD. Other
rare reports of ECD with lymphoblastic lymphoma in paedi-
atric cases have been reported [16]. ECD associated with
small lymphocytic lymphoma has never been documented
before. BRAF mutation was not detected in our case.
Although the two diseases manifested together in the same
lesion, their genetic relationship could not be determined.
In lymphoproliferative disorders, BRAF mutations are asso-
ciated principally with hairy cell leukemia, a chronic lympho-
proliferative disorder similar to chronic lymphocytic
leukemia [17, 18]. To this date, no case of HCL with ECD
has been reported. BRAF mutation occurring in CLL is a rare
event [19]. The lymphoid component of our collision tumour
was considered SLL, because it consisted of a mass lesion
without clinical criteria meeting the definition of chronic
lymphocytic leukemia (CLL). However, the patient did have
mild lymphocytosis which was never characterized by flow
cytometric analysis. If the lymphocytosis proved to be mono-
clonal, the lymphoid infiltrate would be better characterized
as tissue involvement by monoclonal B cell lymphocytosis
[20]. However, the clinical picture would be unusual for high
count monoclonal B cell lymphocytosis, since this patient
never developed CLL even after a follow-up period of more
than five years.

Many examples abound in the literature of apparently
divergent lineage neoplasms coexisting in the same patient.
The best studied example is histiocytic sarcoma existing
with low grade B cell lymphoma, notably follicular lym-
phoma [21–24]. In fact, every case of histiocytic sarcoma
should be screened for B cell clonality studies as well as
BCL2 rearrangement. Rarer cases of SLL/CLL associated
with histiocytic sarcoma also occur in the literature [25,
26]. The cases of CLL occurring with haemophagocytic
lymphohistiocytosis have also been described [27]. Epige-
netic mechanisms as well as transcription factors involved
in lineage determination have been implicated in this
divergent differentiation model of a collision tumour
[28]. Another well-studied example is transformation of
follicular lymphoma into diffuse large B cell lymphoma.
This does not appear to occur through a linear accumula-
tion of mutations but rather through divergent differentia-
tion of an early common precursor clone [29]. In our
particular case, a chance association of ECD with fairly
common age-related monoclonal B cell lymphocytosis
can also be a potential explanation for the existence of a
collision tumour. The exact mechanisms involved in colli-
sion tumours involving ECD and lymphoid neoplasms
need to be studied.

In summary, this patient showed characteristic rind-like
bilateral perirenal masses with bilateral sclerotic lesions of
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Figure 2: Needle biopsy of perirenal lesion showing (a) collision tumor of ECD with low grade B cell lymphoma; (b) foamy histiocytes,
fibrous stroma, and scattered inflammatory cells of ECD; (c) foamy histiocytes admixed with small monomorphous lymphocytes; and (d)
small lymphocytic lymphoma.
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all long bones of his arms and legs. Histologically, the
perirenal mass consisted of a diffuse infiltration by non-
Langerhans type foamy histiocytes leading to the diagnosis

of Erdheim-Chester disease. In addition, a low-grade B cell
lymphoproliferative process was admixed with the lesion
and proven to be a small lymphocytic lymphoma by
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Figure 3: Immunohistochemical findings of perirenal mass. (a) CD79a, (b) CD3, (c) CD5, (d) CD68. (e) Flow cytometric findings of perirenal
mass typical of SLL (CD19+, Kappa+, CD5+, CD23+, CD10-, and FMC7-).
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immunohistochemical studies and flow cytometric analysis.
To our knowledge, this is the first case of a collision tumour
involving ECD and SLL ever reported.
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CLL: Chronic lymphocytic leukemia.

Conflicts of Interest

The authors declare that there is no conflict of interest
regarding the publication of this article.

Authors’ Contributions

AM and MR contributed equally to this work.

Acknowledgments

Martine Boivin for secretarial work.

References

[1] W. Chester, “Über Lipoidgranulomatose,” irchows Archiv für
Pathologische Anatomie und Physiologie und für Klinische
Medizin, vol. 279, no. 2, pp. 561–602, 1930.

[2] M. Wilejto and O. Abla, “Langerhans cell histiocytosis and
Erdheim-Chester disease,” Current Opinion in Rheumatology,
vol. 24, no. 1, pp. 90–96, 2012.

[3] WHO, Pathology and Genetics of Tumours of Soft Tissue and
Bone (IARC WHO Classification of Tumours), International
Agency for Research on Cancer (IARC), 2002.

[4] M. S. Kim, C. H. Kim, S. J. Choi et al., “Erdheim-chester dis-
ease,” Annals of Dermatology, vol. 22, no. 4, pp. 439–443, 2010.

[5] L. Arnaud, G. Gorochov, F. Charlotte et al., “Systemic pertur-
bation of cytokine and chemokine networks in Erdheim-
Chester disease: a single-center series of 37 patients,” Blood,
vol. 117, no. 10, pp. 2783–2790, 2011.

[6] J. I. Estrada-Veras, K. J. O’Brien, L. C. Boyd et al., “The clinical
spectrum of Erdheim-Chester disease: an observational cohort
study,” Blood Advances, vol. 1, no. 6, pp. 357–366, 2017.

[7] P. Milne, V. Bigley, C. M. Bacon et al., “Hematopoietic origin
of Langerhans cell histiocytosis and Erdheim-Chester disease
in adults,” Blood, vol. 130, no. 2, pp. 167–175, 2017.

[8] R. D. Mazor, M. Manevich-Mazor, and Y. Shoenfeld, “Erd-
heim-Chester disease: a comprehensive review of the litera-
ture,” Orphanet Journal of Rare Diseases, vol. 8, no. 1, p. 137,
2013.

[9] M. Adawi, B. Bisharat, and A. Bowirrat, “Erdheim-Chester dis-
ease (ECD): case report, clinical and basic investigations, and
review of literature,” Medicine, vol. 95, no. 42, article e5167,
2016.

[10] J. F. Emile, O. Abla, S. Fraitag et al., “Revised classification of
histiocytoses and neoplasms of the macrophage-dendritic cell
lineages,” Blood, vol. 127, no. 22, pp. 2672–2681, 2016.

[11] S. H. Swerdilow, E. Campo, N. L. Harris et al.,WHOClassifica-
tion of Tumors of Haematopoietic and Lymphoid Tissue
Revised 4th Edition Page474, IARC Lyon, France, 2017.

[12] M. Papo, E. L. Diamond, F. Cohen-Aubart et al., “High preva-
lence of myeloid neoplasms in adults with non-Langerhans cell
histiocytosis,” Blood, vol. 130, no. 8, pp. 1007–1013, 2017.

[13] P. G. Pavlidakey, A. Mohanty, L. J. Kohler, and H. J. Meyerson,
“Erdheim-Chester disease associated with marginal zone lym-
phoma and monoclonal proteinemia,” Case Reports in Hema-
tology, vol. 2011, Article ID 941637, 5 pages, 2011.

[14] N. Kokuho, Y. Terasaki, S. Kunugi et al., “Localized pulmonary
crystal-storing histiocytosis complicating pulmonary mucosa-
associated lymphoid tissue lymphoma presenting with multi-
ple mass lesions,” Human Pathology, vol. 65, pp. 180–186,
2017.

[15] H. I. Sakr, K. Buckley, R. Baiocchi, W. J. Zhao, and J. A. Hem-
minger, “Erdheim Chester disease in a patient with Burkitt
lymphoma: a case report and review of literature,” Diagnostic
Pathology, vol. 13, no. 1, p. 94, 2018.

[16] V. V. R. Krishna, T. E. L. Harvey James, K. T. E. Chang, and
S. S. Yen, “Erdheim-Chester disease with rare radiological fea-
tures in a 14-year old girl with pre-B acute lymphocytic leuke-
mia and diabetes mellitus,” Journal of Radiology Case Reports,
vol. 8, no. 8, pp. 7–15, 2014.

[17] X. Troussard and E. Cornet, “Hairy cell leukemia 2018: update
on diagnosis, risk-stratification, and treatment,” American
Journal of Hematology, vol. 92, no. 12, pp. 1382–1390, 2017.

[18] B. Falini, M. P. Martelli, and E. Tiacci, “BRAF V600E mutation
in hairy cell leukemia: from bench to bedside,” Blood, vol. 128,
no. 15, pp. 1918–1927, 2016.

[19] B. M. C. Jebaraj, D. Kienle, A. Bühler et al., “BRAFmutations in
chronic lymphocytic leukemia,” Leukemia & Lymphoma,
vol. 54, no. 6, pp. 1177–1182, 2013.

[20] S. E. Gibson, S. H. Swerdlow, J. A. Ferry et al., “Reassessment of
small lymphocytic lymphoma in the era of monoclonal B-cell
lymphocytosis,” Haematologica, vol. 96, no. 8, pp. 1144–
1152, 2011.

[21] A. L. Feldman, D. A. Arber, S. Pittaluga et al., “Clonally related
follicular lymphomas and histiocytic/dendritic cell sarcomas:
evidence for transdifferentiation of the follicular lymphoma
clone,” Blood, vol. 111, no. 12, pp. 5433–5439, 2008.

[22] P. Brunner, A. Rufle, S. Dirnhofer et al., “Follicular lymphoma
transformation into histiocytic sarcoma: indications for a
common neoplastic progenitor,” Leukemia, vol. 28, no. 9,
pp. 1937–1940, 2014.

[23] E. Wang, C. B. Hutchinson, Q. Huang et al., “Histiocytic sar-
coma arising in indolent small B-cell lymphoma: report of
two cases with molecular/genetic evidence suggestive of a
‘transdifferentiation’ during the clonal evolution,” Leukemia
& Lymphoma, vol. 51, no. 5, pp. 802–812, 2010.

[24] D. Zhang, “Histiocytic sarcoma arising from lymphomas via
transdifferentiation pathway during clonal evolution,” Leuke-
mia & Lymphoma, vol. 51, no. 5, pp. 739-740, 2010.

[25] J. A. Burger, D. A. Landau, A. Taylor-Weiner et al., “Clonal
evolution in patients with chronic lymphocytic leukaemia
developing resistance to BTK inhibition,”Nature Communica-
tions, vol. 7, no. 1, 2016.

[26] H. Shao, L. Xi, M. Raffeld et al., “Clonally related histiocytic/-
dendritic cell sarcoma and chronic lymphocytic leukemia/s-
mall lymphocytic lymphoma: a study of seven cases,”
Modern Pathology, vol. 24, no. 11, pp. 1421–1432, 2011.

5Case Reports in Pathology



[27] C. Bailey, C. Dearden, and K. Ardeshna, “Haemophagocytic
lymphohistiocytosis as a consequence of untreated B-cell
chronic lymphocytic leukaemia,” BMJ Case Reports,
vol. 2017, 2017.

[28] B. Stoilova, E. Kowenz-Leutz, M. Scheller, and A. Leutz, “Lym-
phoid to myeloid cell trans-differentiation is determined by
C/EBPβ structure and post-translational modifications,” PLoS
One, vol. 8, no. 6, article e65169, 2013.

[29] L. Pasqualucci, H. Khiabanian, M. Fangazio et al., “Genetics of
follicular lymphoma transformation,” Cell Reports, vol. 6,
no. 1, pp. 130–140, 2014.

6 Case Reports in Pathology


	Erdheim-Chester Disease and Small Lymphocytic Lymphoma Collision Tumour Presenting as a Perirenal Mass
	1. Introduction
	2. Case Presentation
	3. Discussion
	Abbreviations
	Conflicts of Interest
	Authors’ Contributions
	Acknowledgments

