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Langerhans Cell Histiocytosis and Langerhans Cell
Sarcoma: Current Understanding and Differential
Diagnosis

Hirokazu Nakamine," Mitsunori Yamakawa,” Tadashi Yoshino,” Takaya Fukumoto,”

Yasunori Enomoto,” and Itaru Matsumura®

Langerhans cell (LC) histiocytosis (LCH) and LC sarcoma (LCS) are proliferative processes consisting of cells having morpho-
logic and phenotypic features of Langerhans cells (LCs), although the latter may have lost some of these features. Because
neoplastic nature of LCH as well as LCS is more likely by recent studies, a category of LC hyperplasia can be better character-
ized. LCH and LCS are rarely seen in daily pathology practice, but it is important to accurately characterize these lesions. For
this purpose, an outline covering proliferations of LC and related cells was constructed. The scheme of this outline is based
especially on evaluating borderline lesions, neoplastic trans-differentiation, and degree of similarity with the normal counter-
parts. In addition, the organization and update of the current classification scheme for histiocytic and dendritic-cell prolifera-

tions is presented. (J Clin Exp Hematop 56(2):109-118, 2016)
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INTRODUCTION

Langerhans cell (LC) histiocytosis (LCH) and LC sar-
coma (LCS) constitute proliferative disorders of LCs. The
nature of LCH and LCS has been actively discussed as exem-
plified by the title of an article, “The Langerhans cell histio-
cytosis X files revealed”! (Table 1). The complexity of the
lesions was due largely to the absence of data regarding clo-
nality and genetic abnormalities until the 1990s, when clonal-
ity of LCH was identified in female patients by examination
of the pattern of X chromosome inactivation.>* Although
this method was not applicable to male individuals who
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constitute the majority of LCH patients (See EPIDEM-
IOLOGY section.) and clonality itself does not always indi-
cate a neoplastic process, a recurrent BRAF V600E mutation
was found recently in more than half of the patients with the
disease.”> The BRAF mutation is not specific for LCH,®® but
it has been reported that LCH in both genders is a neoplastic
disease that may respond to RAF pathway inhibitors.>*
From these findings, LC hyperplasia, the non-neoplastic
counterpart of the LC proliferations,!®!! has been better
characterized.

In this review, hematopathologic features of LCS are
described in detail according to the authors’ experience
because they have not been well characterized due to marked
rarity of the disease. Adult pulmonary LCH, which is clini-
copathologically different from other LCH types,'>!3 can be
either non-clonal or clonal,* and is described in parallel as
necessary. Based on these features together with traditional
classification and recent molecular findings on LCH, an out-
line covering proliferations of LC and related cells, such as
indeterminate dendritic cells, interdigitating dendritic cells,
plasmacytoid dendritic cells, non-LC-type histiocytes, and
follicular dendritic cells (FDCs), was constructed for more
accurate diagnosis.
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Table 1. History of Langerhans cell proliferations'

= The first suggestive case (Smith T, 1865)

= Discovery of Langerhans cells (Langerhans P, 1868): non-pigmentary
cutaneous dendritic cells

= Case reports (Hand A, 1893/ Schiiller A, 1915/ Christian H, 1920)
— [Hand- Schiiller-Christian disease]

= Case reports (Letterer E, 1924/ Siwe S, 1933)
— [Letterer-Siwe disease]

= Case reports (Fraser J, 1935/ Otani S and Ehrlich J, 1940/ Lichtenstein L,
1940)
— [solitary granuloma of bone/ eosinophilic granuloma of bone]

= Unifying concept of ‘histiocytosis X’ (Lichtenstein L, 1953)

= Ultrastructure of the cells (Birbeck M, et al., 1961)
[originally, ‘Langerhans bodies’; later, ‘Birbeck granules’]

= Ultrastructural similarities between histiocytosis X cells and Langerhans
cells (Nezelof C, et al., 1973)
— [Langerhans cell histiocytosis (LCH)]

= Malignant histiocytosis X (Wood G, et al., 1984)

= The first workshop on histiocytosis (D’Angio G, 1985)
— [Foundation of Histiocytic Society with Dr. Nezelof as the first
President]

= Histiocytic sarcoma in LCH (Elleder M, et al., 1986)
= Precursor LCH (Segal GH, et al., 1992)
= Clonality in 9/10 female patients (William CL, et al., 1994)

= Chromosomal instability (Betts D, et al. 1998; Scappaticci S, et al.,
2000)

= The first international randomized LCH study for multisystem disease
(LCH-1) (Gadner H, et al., 2001)

DEFINITION

LCH and LCS were separately described in the classifica-
tion of tumors of the hematopoietic and lymphoid systems by
the World Health Organization (WHO) in 2001 (WHO-
2001), where LCH was defined as a ‘neoplastic proliferation
of LC, which expresses S100 protein and CD1a, and has
Birbeck granules on electron microscopy’.!* LCS, on the
other hand, is defined as a ‘neoplastic disorder of LC with
apparent malignant cytologic features and possible inclusion
of both LCS progressed from LCH and de novo LCS’."* In
the updated version (WHO-2008), both were included in a
single category, i.e., tumors derived from LCs, and were
defined together as ‘neoplastic proliferation of cells having
immunophenotypic and electron microscopic features of
LCs.!® They are separated into either LCH or LCS based on
the degree of cytologic atypia and clinical aggressiveness,
but there are rare examples with difficulty in distinction.'® In
the latter version, CD207 (langerin) expression was added to
the definition of LCH, while the description regarding the
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possible two forms, progressed or de novo lesion, was elimi-
nated from the definition of LCS. In the WHO classification
of skin tumors (WHO-2006), only LCH was defined as ‘a
generalized clonal disorder consisting of proliferation of den-
dritic cells having morphologic and phenotypic features (pos-
itive Birbeck granules, CD1a, and S100 protein) of LCs”."”
Although LCH and LCS were characterized to be clonal or
neoplastic by these classifications, the clonal nature of LCH
in male patients had not yet been confirmed at that time. In
addition, LCH is not always a generalized disorder.

The revision of WHO-2008 (WHO-2016) has been com-
pleted,'®! but the classification of LCH, LCS, and related
disorders is similar to that in WHO-2008 with the exceptions
of minimal alterations to the order of each disease and the
addition of Erdheim-Chester disease (a proliferative process
of non-LC-type histiocytes).'®

SYNONYM

LC granuloma/granulomatosis and histiocytosis X are the
former terms for LCH, which consists of three well known
classical forms, i.e, Letterer-Siwe disease, Hand-Schiiller-
Christian disease, and eosinophilic granuloma. The fourth
subtype, congenital self-healing reticulohistiocytosis (CSR),
which is also referred to as Hashimoto-Pritzker disease, con-
genital reticulohistiocytosis, or congenital self-healing LC
histiocytosis, is included in WHO-2006."7

LCS was referred to by some authors as malignant histio-
cytosis X (Table 1).

EPIDEMIOLOGY

The incidence of LCH is estimated at five per million per
year,' whereas that of LCS is unknown. According to the
Lymphoma Study Group of Japanese Pathologists,? the rate
of histiocytic and dendritic-cell neoplasms as a whole over
malignant lymphoma in Japan is calculated to be 0.31% (10
of 3,194 cases). There are contrastive differences in fre-
quency between LCH and LCS in terms of age and gender of
patients. In a large series consisting of 61 non-consecutive
cases of neoplasms of histiocytes and accessory dendritic
cells,?! diagnoses of 17 LCH and 9 LCS were confirmed by
26 hematopathologists. Patients with LCH were younger
(median age, 33 years) than those with LCS (median age, 41
years). LCH is more often observed in males (male : female
=3.7: 1), whereas the ratio is reverse for LCS (male : female
=1:2).2! Ttis possible that the difference in the male/
female ratio might have resulted in deletion of ‘progressed
LCS’ from the definition of LCS in WHO-2008. In other
words, LCS in female patients may consist predominantly of
a de novo process. Adult pulmonary LCH is a rare disease,
and it occurs almost exclusively in smokers. Its precise epi-
demiological data are not available,' but the crude prevalence



of pulmonary LCH as a whole in Japan is estimated at 0.27 in
males and 0.07 in females per 100,000 people.?> The disease
predominantly affects young adults between the ages of 20 to
40 years.”

According to the experience of one of the authors of this
article (H.N.), 28 LCH cases and only a single LCS case
were diagnosed in daily pathology practice on consecutive,
but not consultation, cases within a given period of time dur-
ing which 2,407 cases of malignant lymphoma were diag-
nosed, resulting in a frequency of 1.2% for the above 29
cases. In our experience for LCS, all four patients were
more than 40 years of age, with three being males.

CLINICAL FEATURES

Clinical features of LCH depend on the subtypes, i.e., the
involved organs, which are described in the next section.
Letterer-Siwe disease is seen in infants (usually within the
first year of life), but occurrence in adult has been
reported.?** These patients present with fever, weight loss,
pancytopenia, lymphadenopathy, hepatosplenomegaly, cuta-
neous lesions, and bone lesions. Hand-Schiiller-Christian
disease is seen in younger children who present with osteo-
lytic skull lesions, diabetes insipidus (due to hypopituita-
rism), and exophthalmos. In addition to this clinical triad,
otitis media, generalized lymphadenopathy, hepatospleno-
megaly, and pulmonary lesions are occasionally seen.
Eosinophilic granuloma develops primarily in older children
and adults who present with solitary bone lesions, skin
lesions, or lymphadenopathy. CSR is seen at birth or in the
neonatal period with only cutaneous lesions.!”-*?

Adult pulmonary LCH shows a diffuse pattern of involve-
ment, but symptoms can be relatively mild or absent, with
some being attributable to smoking.'?

SITES OF INVOLVEMENT

As shown in the Synonym section, LCH has traditionally
been separated into Letterer-Siwe disease (multisystem
involvement), Hand-Schiiller-Christian disease (unisystem,
multiorgan involvement), or eosinophilic granuloma (unior-
gan involvement). Involvement of bone and the adjacent
soft tissue is commonly seen in all types. The third type is
often referred to as eosinophilic granuloma of bone, which
was the term given to avoid confusion with ‘eosinophilic
granuloma of soft tissue/Kimura disease’, but uniorgan
involvement other than bone, such as lymph node, is occa-
sionally seen (Fig. 1).

In contrast to pediatric cases, adult pulmonary LCH is a
single system disease in more than 80% of patients.”

Langerhans cell proliferations
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Fig. 1. Langerhans cell histiocytosis involving the lymph node.
Subcapsular and medullary sinuses are filled with cytoplasm-rich
cells (14). They have grooved nuclei and abundant weakly eosino-
philic cytoplasm, and are associated with numerous eosinophils
(IB). H&E stain. (14) x10; (1B) x100.

PATHOLOGICAL FINDINGS

In LCH, the proliferating cells have characteristic cyto-
logic features of LCs. They are ovoid or elliptic in shape
with grooved, folded, indented, or lobulated nuclei having
inconspicuous nucleoli. Cells in mitosis are variable in
number depending on the case, but atypical mitosis is primar-
ily absent. The cells have fairly abundant, weakly eosino-
philic cytoplasm. Associated features in the background
include increase in eosinophils, neutrophils, and monocyte-
derived histiocytes. Plasma cells are virtually absent in
many instances. Fibrosis develops later in the course of the
disease, and a pathologic diagnosis of LCH is almost impos-
sible when the lesion is burned out. In lymph node, involve-
ment of the subcapsular sinus and adjacent paracortical area
is rather characteristic and may recapitulate the migratory
pathway of the normal counterpart (Fig. 1). In the spleen,
red pulp is preferentially involved as in other myeloid
neoplasms.

LCS can practically be separated into two forms, i.e., de
novo lesion (Figs. 2 & 3) and that progressed from LCH (Fig.
4), although the difference of gender between LCH and LCS
appears to be reverse. The de novo LCS is composed of
cells having atypical/pleomorphic nuclei, at least in part, with
features reminiscent of LC derivation. Both LCH and LCS
foci may be seen in the same tissue in the latter lesion (Fig.
4). Itis, however, occasionally difficult to characterize a
given lesion to be either LCH or LCS due probably to bio-
logic spectrum of LC neoplasms.

IMMUNOHISTOCHEMICAL FINDINGS

Before the establishment of immunohistochemical identi-
fication of CD207, ultrastructural demonstration of Birbeck
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Fig. 2. Langerhans cell sarcoma (case-1) involving the lymph node.
The nodal architecture is obliterated, but a reactive lymph follicle
remains (2A4). The proliferative process consists of cells having
oval- or spindle-shaped nuclei (2B). Hypercellularity, nuclear
atypia, and increase in mitotic cells are noted in contrast to
Langerhans cell histiocytosis cells in Fig. 1B, but the nuclear groove
is still appreciable (3C). Atypical multinucleated cells or those hav-
ing lobulated nuclei are occasionally present (3D). See Fig. 5 for
immunophenotypic features. H&E stain. (24) x4; (2B) x40; (2C)
and (2D) x100.

granules was necessary to characterize a cell to be LC, irre-
spective of its reactive or neoplastic nature. CD207 is a type
II transmembrane C-type lectin associated with the formation
of Birbeck granules. Other markers often employed for the
identification of LCs include CD1a (a molecule required for
LCs to present antigen to NKT cells), S100 protein, CD68
(KP-1), CD68R (PG-M1), lysozyme, HLA-DR,*! CD4, fas-
cin, Factor XIIIa, and cyclin DI. Regarding two types of
cells closely related to LCs, interdigitating dendritic cells are
S100 protein®, CD1la’, and CD207-, whereas indeterminate
dendritic cells are S100 protein®, CD1a*, CD207-, in general.
Markers for FDC, such as CD21, CD23, and CD35, are nega-
tive in most instances. There appears to be no clear differ-
ence in phenotypic profiles between LCH and LCS, although
there may be a tendency for lower expression in LCS in
terms of molecular density in a given cell, rate of positive
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Fig. 3. Langerhans cell sarcoma (case-2) involving the lung.
Hypercellular proliferation of cells with oval-shaped nuclei is seen
throughout (34). The cells show anisokaryosis and inconspicuous
nuclear grooves, with increase in mitotic cells (3B). See Fig. 6 for
Ki-67 staining. H&E stain. (34) x40; (3B) x100.

cells in a given lesion, and rate of positive cases in a given
cohort. A recent report has indicated that LCS cells are posi-
tive for cancer-associated B7 molecules including CD273
(B7-DC), CD274 (B7-H1), CD276 (B7-H3), and CD277
(B7-H4).%

In our LCS cases, all four were positive for CD207,
CDl1a, S100 protein, CD68, CD68R, cyclin D1, Factor XIIla,
and fascin, and three for CD4 (Fig. 5). In case when it is dif-
ficult to characterize a given lesion to be either LCH or LCS,
the rate of Ki-67 expression can be helpful as in other fields
of tumor pathology (Fig. 6).

CHROMOSOMAL AND GENETIC FINDINGS

Currently, no recurrent chromosomal abnormalities have
been reported in LC proliferations. Clonality was initially
shown in some or the majority of female patients with LCH
by examinations targeting several genes locating on X chro-
mosomes, one of which had been inactivated during early
fetal period. These include genes coding for phosphoglycer-
ate kinase, hypoxanthine phosphoribosyl transferase, and
human androgen receptor (HUMARA), and the latter became
a major target because of its high frequency of polymor-
phism. This analysis was initially performed by Southern
blot hybridization,>* but later by methylation-specific poly-
merase-chain reaction amplification.* Interestingly, 71% of
pulmonary LCH was shown to be non-clonal by the latter
method.* Although this finding was important at that time, it
might not have a large impact on the pathogenesis of LCH
due to male preponderance of the disease. However, possi-
bility of the neoplastic nature of LCH is further supported by
the identification of the BRAF mutation in more than half of
the patients with the disease.” By these clonality analyses,
the non-neoplastic counterpart of LC proliferation, i.e., LC



Fig. 4. Langerhans cell sarcoma (case-3) involving the lymph node.
The lesion is associated with zonal necrosis (44). The proliferating
cells are rather uniform in size having fairly abundant, weakly
eosinophilic cytoplasm. There are many eosinophils in some areas
(4B). Higher magnification shows relatively hypocellular areas with
eosinophils (4C) and hypercellular areas rich in mitosis without
eosinophils (4D). The lesion was characterized to be composed of
both LCH (4C) and LCS (4D). H&E stain. (44) x10; (4B) x40; (4C)
and (4D) x100.

hyperplasia, has been better characterized. Although the
majority of pulmonary LCH has been shown to be non-clonal
by HUMARA amplification,* the possibility of oligoclonal
proliferations, which would be characterized as non-clonal by
this method, remains to be clarified.

Another important finding is the development of LCH or
LCS in patients with non-LC lymphoid and myeloid neo-
plasms. The antedating or co-existing neoplasms include
B-acute lymphoblastic leukemia,” chronic lymphocytic leu-
kemia/small lymphocytic lymphoma,*® or hairy-cell leuke-
mia.’*2  In these patients, common clonal origin of both LC
proliferation and leukemia/lymphoma was confirmed by the
rearrangement pattern of the immunoglobulin heavy chain
gene. Similarly, common clonal origin of LCH and T-acute
lymphoblastic leukemia®* or LCH and myeloid sarcoma was
confirmed by the rearrangement pattern of the T-cell
receptor-y gene or presence of trisomy 8 in both neoplasms,
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Fig. 5. Immunophenotypic features of Langerhans cell sarcoma
(case-1). Proliferating cells, including pleomorphic/atypical multi-
nucleated giant cells, are positive for S100 protein (54), CDla (5B),
CD207 (5C), and CD4 (5D). Immunoperoxidase stain with hema-
toxylin counterstain. (54)-(5D) x40.
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Fig. 6. Ki-67 expression in Langerhans cell sarcoma (case-2).
Positive rate is estimated at 30% (64 & 6B). Immunoperoxidase
stain with hematoxylin counterstain. (64) x10; (6B) x40.

respectively. After these earlier reports, articles describing
such cases are increasing and the associated neoplasms are
expanding beyond those listed above. Erdheim-Chester dis-
ease, a non-LC proliferative process, is one such example,
and this process and LCH in a single individual had the
BRAF V600E mutation.® This phenomenon, which can be
explained by trans-differentiation, has also been reported in
patients with histiocytic sarcoma.?3¢37 Hematopathologic
features of such a case are shown in Figs. 7 & 8, although
clonal relation of the two lesions could not be examined.
Recently, Murakami and associates have shown that Merkel-
cell polyoma virus (MCPyV)-related molecules are present in
more than half of LCH cases as well as in some dermato-
pathic lymphadenopathy cases.’® Furthermore, they found
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Fig. 7. Association of T-lymphoblastic lymphoma and Langerhans cell histiocytosis in a single lymph node. There are light and dark zones
around a reactive lymph follicle (7A4). The light zone is composed of cells with features of Langerhans cells (7B, upper; 7C), whereas the dark
zone with features of lymphoblastoid cells (7B, lower; 7D). H&E stain. (74) x10; (7B) x40; (7C) and (7D), x100.

Fig. 8. Immunophenotypic features of T-lymphoblastic lymphoma/
Langerhans cell histiocytosis with Fig. 7B being a corresponding
area. Majority or some of the cells in the light zone (upper) are posi-
tive for S100 protein (84), CD1a (8B), CD207 (8C), cyclin D1
(8D), and CD4 (8E), whereas cells in the dark zone (lower) are pos-
itive for CD1a (8B), CD4 (8E), CD7 (8F), CD99 (8G), and terminal
deoxynucleotidyl transferase (TdT)(8H). Immunoperoxidase stain
with hematoxylin counterstain. (84)-(8H) x40.

that three of our seven LCS cases were positive for the viral
DNA sequences.® Based on these findings together with the
requirement of interleukin-1 autocrine loop in Raf-induced
transformation of NIH 3T3 cells,* they have proposed that
LCH is an inflammatory disorder prolonged by the BRAF
mutation and that MCPyV is involved in the pathogenesis of
LCH by triggering the IL-1 loop.*' 1t is, therefore, expected
that these findings may be another ‘piece of the LCH puzzle™
in terms of both oncogenesis and differential diagnosis of LC
proliferations (See next section.).
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DIFFERENTIAL DIAGNOSIS

Although LC neoplasms and FDC neoplasms are
included in a single category, i.e., dendritic-cell neoplasm,
based on the functional similarity with their normal counter-
parts in the WHO-2008*> and WHO-2016,'® they are quite
different each other in their differentiation pathways
(myeloid stem-cell origin for the former and mesenchymal
stem-cell origin for the latter).** Similarly, plasmacytoid
dendritic-cell neoplasm, a blastic form of which is included
in a category of ‘acute myeloid leukemia and related precur-
sor neoplasms’ in the WHO-2008,* is better fit to the cate-
gory of dendritic-cell neoplasm (Table 2).

We summarized reactive and neoplastic proliferations of
LC and related cells for differential diagnosis (Fig. 9). The
outline of the scheme consists of three principles. 1) As
there may be a spectrum among LC hyperplasia, LCH, and
LCS, borderline lesions had better be inserted between the
respective two lesions. The distinction of LC hyperplasia'®!!
from LCH can be made by clonality/mutation analyses, but
the distinction of LCH from LCS may occasionally be diffi-
cult as exemplified by the abstractive, but not specific, defini-
tion of LCS by the WHO-2008."> 1In this regard, our finding
for MCPyV, i.e., the viral load is higher in LCS than in
LCH,* may be helpful for differential diagnosis. 2) LCH
and LCS can develop as a result of trans-differentiation of
non-LC hematolymphoid neoplasms as mentioned earlier.
3) The differential diagnosis of LC proliferations from other
neoplasms may be stratified based on the degree of similarity
with normal counterparts of the latter to LC, i.e., closely
related (indeterminate and interdigitating dendritic cells),
related (non-LC-type histiocytes and plasmacytoid dendritic
cells), or less closely related (FDCs and fibroblastic reticular
cells). This stratification may be helpful to determine the
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Table 2. Normal and neoplastic counterparts of histiocytic and dendritic cell neoplasms and their current classification

Neoplastic counterpart

Category in WHO-2008*

Origin Normal counterpart
Myeloid Langerhans cell

Myeloid Indeterminate dendritic cell
Myeloid Interdigitating dendritic cell
Myeloid Plasmacytoid dendritic cell
Myeloid Histiocyte

Mesenchymal Follicular dendritic cell
Mesenchymal Fibroblastic reticular cell

Langerhans cell neoplasm

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Blastic plasmacytoid dendritic cell neoplasm

Histiocytic sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Dendritic cell neoplasm
Dendritic cell neoplasm

Dendritic cell neoplasm

AML and related precursor neoplasm

Histiocytic neoplasm
Dendritic cell neoplasm

Dendritic cell neoplasm

AML, acute myeloid leukemia

Reactive lesions
of related cells
- Dermatopathic
lymphadenopathy

Closely related neoplasms
- Indeterminate DC tumor*
- IDC sarcoma*
- Blastic pDC neoplasm

LC hyperplasia Borderline | | LCH* LCS

- Cutaneous (including - Unifocal - LCH in
- Pulmonary possible - Unisystem, progression

- Lymph node oligoclonal multifocal - de novo

- Others lesion): - Multisystem !

pulmonary? . ]

1

]

]

Non-dendritic cell and
non-histiocytic
hematolymphoid

- Sinus histiocytosis

- Rosai-Dorfman
disease

- Hemophagocytic

Related neoplasms
- Histiocytic sarcoma*
- Disseminated JXG*
- Erdheim-Chester disease™

neoplasms
- lymphoid neoplasms
- myeloid neoplasms

lymphohistiocytosis

- Kikuchi-Fujimoto
disease
- Others

-IMT
- Others

Less closely related neoplasms
- FDC sarcoma*/tumor (including IMT-like)
- Fibroblastic reticular cell tumor

Fig. 9. Outline of dendritic- and related-cell proliferations based on the morphologic features of Langerhans cell sarcoma, molecular findings
on Langerhans cell proliferation, and degree of similarity with their normal counterparts. See text for details.

* BRAF mutation is present in some cases.

DC, dendritic cell; FDC, follicular dendritic cell; IDC, interdigitating dendritic cell; IMT, inflammatory myofibroblastic tumor; JXG, juvenile
xanthogranuloma; LC, Langerhans cell; LCH, Langerhans cell histiocytosis; LCS, Langerhans cell sarcoma; pDC, plasmacytoid dendritic cell

target molecules in immunophenotypic examinations.
Although the BRAF V600E mutation has been reported in
indeterminate-cell tumor, interdigitating dendritic-cell sar-
coma,* Erdheim-Chester disease,* histiocytic sarcoma, and
FDC sarcoma® as well as LC proliferations, the mutation has
also been seen in non-hematolymphoid neoplasms, such as
carcinomas, astrocytic neoplasms, and melanoma, showing
that it is not lineage nor disease specific.
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LC hyperplasia has already been well characterized in the
skin and is categorized into either epidermal or dermal
lesions. Epidermal LC hyperplasia, referred to as pseudo-
Pautrier abscess or LC micro-granuloma by some authors,'!!
can be seen in dermatitis associated with spongiosis, psoriasi-
form tissue reaction, and lichenoid dermatitis, and requires
differentiation from cutaneous T-cell lymphoma as well as
LCH (Fig. 10). Dermal LC hyperplasia can be practically
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Fig. 10. Cutaneous Langerhans cell hyperplasia. Intraepidermal
Langerhans cell hyperplasia (104 & 10B) may be referred to as
pseudo-Pautrier abscess and a vase-like shape in some instances.
Dermal Langerhans cell hyperplasia seen in drug eruption is associ-
ated with (10C) or without (10D) a lichenoid change. H&E stain.
(104)-(10D) x20.

separated into either that associated with scabies ¢ or not,*’
and the latter includes drug eruption (Fig. 10). LC hyperpla-
sia can also be seen in other organs, such as lymph nodes, in
which some or the majority of dermatopathic lymphadenopa-
thy cases are probably one of LC hyperplasia because a con-
siderable number of CD207" histiocytes is present (Fig. 11).
It is also of interest to characterize pulmonary LC prolifera-
tions in this respect.

PROGNOSIS

The clinical course of LCH depends on the degree of sys-
tems or organs involved, with bone marrow, liver, or pulmo-
nary involvement being listed as poor prognostic factors.!
However, isolated pulmonary involvement in pediatric LCH
is no longer considered as a significant risk of death.”* More
than 99% of patients with LCH having a single site involve-
ment are alive,'® while the mortality rate of those with multi-
system involvement is 50-66%.!7 The fourth category, con-
genital self-healing reticulohistiocytosis, whose prognosis is
generally excellent, may recur or progress to systemic dis-
ease.” In the series described above,' four of 13 patients
(31%) with LCH and four of eight patients (50%) with LCS
died of the disease. The survival of patients with adult pul-
monary LCH is shorter than that of the general population.?

CONCLUSION

LCH as well as LCS is probably a neoplastic disorder by
the identification of clonality and the BRAF mutation, and
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Fig. 11. Dermatopathic lymphadenopathy. Expansion of paracorti-
cal areas with proliferation of pale-appearing cells together with
decrease in lymphocytes is evident (174). In addition to the great
many cells positive for S100 protein (11B) and many cells positive
for CD1a (11C), there is a considerable number of cells positive for
CD207 (11D). H&E stain (114) and immunoperoxidase stain with
hematoxylin counterstain (11B-11D). (114)-(11D) x10.

this has resulted in better characterization of LC hyperplasia
with a possible spectrum of LC proliferations consisting of
three categories. However, further studies are necessary to
correctly identify LCH and LCS, the differential diagnosis of
which still depends on the classical criteria in daily pathology
practice. A recent discovery of trans-differentiation of non-
LC hematolymphoid proliferations to LCH or LCS and the
association of MCPyV in LC proliferations may give novel
approaches to the better understanding of LC proliferations.

Note added in proof. After submission of our manuscript
for this article, a review article entitled, “Revised classifica-
tion of histiocytoses and neoplasms of the macrophage-den-
dritic cell lineages”, has been published (Emile JF, Abla O,
Fraitag S, Horne A, Haroche J, ef al. Blood 127 : 2672-2681,
2016).
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