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Abstract

Langerhans cell histiocytosis (LCH), previously known as “histiocytosis X”, is a clinical entity characterized by abnormal proliferation of
Langerhans cells, which exert a mass effect. Orbital involvement due to LCH is rare as a unifocal disease, seldom occurring outside the
pediatric population. We report a case of a 21-year-old man with solitary LCH of the orbit depicted by magnetic resonance imaging (MRI)
and diagnosed by histopathological examination.
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 Introduction
Langerhans cell histiocytosis (LCH) is a rare disease
of unknown cause [1, 2]. It represents an abnormal
proliferation of Langerhans cells (dendritic line bone
marrow-derived antigen-presenting cells), intermixed with
mainly eosinophilic cells [1]. The basic pathological feature
of this disease is to form tumor masses or granulomatosis
with destruction of the surrounding tissues [1].
Previously known as “histiocytosis X”, it primarily
involves bones but it can also involve other organ systems
[1, 3–7]. LCH is actually a term that encompasses three
related subtypes: acute disseminated LCH (Letterer–Siwe
disease – soft tissues and visceral involvement with or
without bone lesions), multifocal LCH (Hand–Schüller–
Christian syndrome – a triad of exophthalmia, skull bone
defects and diabetes insipidus), and unifocal LCH (also
known as eosinophilic granuloma, which represents about
70% of LCH cases) [1, 3–10]. LCH is more common in
children than in adults, most cases being diagnosed before
the age of 15 [11, 12]. Large studies tend to demonstrate
preponderance in males, sometimes as high as 60–70%
of all the cases [11, 12]. The disease is more frequent in
Caucasians of Northern European descent and it is rarer
in Southern and Eastern Europe [4–6, 13].
The orbital localization is an uncommon condition (less
than 1% of all orbital tumors and 23% of all LCH cases)
[13–16], and most often represents a unifocal disease
[13–16]; it can also be part of the multifocal form [7,
8, 10, 13, 15, 16], being seldom present in the acute
multisystem variety of Letterer–Siwe syndrome (where
probably represents a symptom derived from adjacent
bone involvement) [17].
This paper presents a clinical and pathological
description of a solitary Langerhans histiocytosis of the
ISSN (print) 1220–0522

orbit, for the particularities of the case (the rarity of the
condition, its appearance to a young Caucasian male, with
no history of head trauma, the good evolution without
recurrences, despite the very conservative treatment). The
case was followed-up for four years; it was decided to be
presented now, given the favorable development.
 Case presentation
A 21-year-old Caucasian male presented with right
intraorbital expanding mass in the superolateral region of
the right orbit, which subsequently developed into partial
swelling of the superior eyelid without visual changes or
limitation of the movements of the eye (Figure 1a).
Written informed consent was obtained from the patient
for the publication of this case report and accompanying
images; the patient also consented for samples prelevation
to a protocol approved by the Medical Ethics Committee
of “Iuliu Haţieganu” University of Medicine and Pharmacy,
Cluj-Napoca, Romania.
On examination, edema and erythema of the superior
eyelid and minimal exophthalmos were noted. Antibiotic
and anti-inflammatory treatment for a supposed orbital
cellulitis had no result. Neurological and systemic examinations were within normal limits; hematology and
biochemistry investigations were likewise, within normal
limits.
Computed tomography (CT) scan of the brain with
orbital view showed a well-delineated, non-encapsulated
intraorbital mass located in the superolateral part of the
orbit erosion of the lateral orbital wall (Figure 1b).
The tumor was completely surgically removed, the
bone drilled to healthy structure. Prior to microscopic
examination, tissue samples were immersed into 10%
formaldehyde solution for fixation, and then embedded
ISSN (online) 2066–8279
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into paraffin. For Hematoxylin and Eosin (HE) staining
and immunohistochemistry (IHC), consecutive sections of
4 μm in thickness were prepared according to paraffinsectioning technique. The specimens were examined using
a Leica DM 750 microscope (Leica, Germany) at 20×, 40×,
100× magnifications and photographed with a Leica ICC
50 HD (Germany) camera connected to the microscope.
Histological examination performed in HE staining
(Figure 2, a and b) revealed a rich vascularized fibroadipose tissue and rich inflammatory aggregates, mostly
consisting of clonal proliferation of pathological Langerhans
cells (histiocytic-like cells with indented nuclei and
abundant cytoplasm) and eosinophil-rich inflammatory cell
infiltrate that also included mature lymphocytes and few
scattered multinucleate giant cells. There was no nuclear
pleomorphism and mitoses could not be demonstrated.
The IHC was decisive in establishing the diagnosis.
Standard IHC staining Avidin–Biotin complex (ABC)
method with 3,3’-diaminobenzidine (DAB) chromogen was
performed, the coloration following the manufacturer’s
protocol. The Langerhans cells were labeled with antiS100 protein monoclonal antibody MAB079-1 (clone
15E2E2) (Figure 3, a and b) and anti-CD1a monoclonal
antibody (clone STJ190010) (Figure 3c), showing a strong
cytoplasmic and nuclear immunoreactivity. The classic
macrophages exhibited a variable immunopositivity

for anti-CD68 monoclonal antibody (clone STJ96952)
(Figure 3d). Control slides were included in each staining
run; therefore, IHC positivity-expression was evaluated
with respect to positive control cells. All immunohistochemical stainings were evaluated by two persons independently and consensus was made when the opinions
differed.

Figure 1 – (a) Photo of the patient on admission: right
superior eyelid edema and erythema, with minimal
exophthalmos (four weeks duration); (b) Brain CT
scan – orbital view. Bone window shows the erosion
of the lateral wall of the orbit (arrows).

Figure 2 – (a) Infiltrative proliferation of intermediate-size, histiocyte-like Langerhans cells, with eosinophilic cytoplasm
and indistinct border; (b) Langerhans cells with oval nuclei, indented or with longitudinal grooves, admixed with
inflammatory cells, mainly eosinophils. HE staining: (a) ×100; (b) ×400.

Figure 3 – (a) Immunohistochemistry of Langerhans cells with intense S100 expression (×100); (b) Immunohistochemistry of admixed S100-negative inflammatory cells (×400). Brown staining of the nuclei and/or cytoplasm equals
positive immunohistochemical expression.
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Figure 3 (continued) – (c) Immunohistochemistry of Langerhans cells showing intense CD1a expression (×200);
(d) Immunohistochemistry of low (or variable expression) CD68 macrophage marker expression compared with the
intensely CD68-positive infiltrated macrophages (×400). Brown staining of the nuclei and/or cytoplasm equals positive
immunohistochemical expression.

The patient underwent orbital surgery; subtotal curettage
was performed followed by complete resolution of the
tumor.
 Discussion
As an entity, LCH was first described in 1893 by
Alfred Hand Jr, but the Langerhans cell was previously
defined in 1865 by the German physician Paul Langerhans
[11, 18]. The different manifestations of the disease have
been recognized step by step in following years, and in
1953, they have been organized by Lichtenstein & Jaffe
under the name of “histiocytosis X” [1, 7, 18]. In 1987,
by identifying Langerhans cells as the major cell type in
the pathology of the disease, Nezelof et al. named the
disease “Langerhans cell histiocytosis” or LCH [7, 18].
In the same year, during the Workshop on Childhood
Histiocytosis, The Writing Group of the Histiocyte Society
officially adopted the LCH term [1]. In 1990, the LCH
Study Group divided the disease in two categories:
single-system LCH or S-LCH, subdivided into unifocal
(involving bones, skin and lymph nodes) and multifocal
(involving bone and lymph nodes) and the multi-system
LCH or MS-LCH (involving more than two organs), also
subdivided into low-risk forms (where major organs, such
as liver, lungs, spleen, bone marrow are not affected), and
high-risk forms (where one or more of these organs are
involved) [19]. For instance, a localized infiltrate of the
orbit is considered as single-system, unifocal disorder with
good prognosis; an infiltrate involving the orbit and other
bones (including skull and lower limbs) is classified as a
single-system, multifocal disease, with a medium longterm prognosis; an infiltrate involving bones, lungs and
spleen belongs to the multi-system, high-risk group [11,
18, 19].
A pathological three-class system was introduced
(class I – LCH; class II – non-LCH; class III – malignant
histiocytic disorders) but later it was reorganized into:
class 1 – dendritic cell-related disorders [7, 18, 19];
class 2 – macrophage-related disorders and class 3 –
malignant disorders. According to this system, our case
belongs to class 1 – dendritic cell-related disorders. From

a clinical point of view, a recent staging system describes
four groups: A – bone-only or bone and contiguous soft
tissue involvement; B – skin or mucosa only or involvement of related superficial lymph nodes; C – soft tissue
and viscera only; D – multi-system disease [14]. In 2008,
the World Health Organization (WHO) recommended
to differentiate LCH from Langerhans cell sarcoma,
which is a more pleomorphic variant [8]. Our case,
being a solitary LCH, confined to the orbit, belongs to
the group A.
Orbital involvement by LCH most often represents a
unifocal disease [20–22]. Localized LCH or orbital
eosinophilic granuloma is defined in those cases where
the disease is confined to the bones or lungs [23, 24].
The bones are the commonest site for LCH (especially
the flat ones) and in 60–80% they are the only system
involved [11]. Eosinophilic granuloma is the most common
form of Langerhans cell histiocytosis and carries the best
prognosis (>95%) [11]. The descriptions of this form,
generally have been limited to single-system disease
reports, either unifocal in singular cases or multifocal in
small case series [13, 15, 16].
The approximate incidence of the disorder is of
5.4/100 000 individuals [11]. It is a pediatric disease,
more common in children less then 15 years of age, with
an estimated incidence of 0.2–2/100 000 children [11,
12]; infants between 1–3 years old are most affected
[3, 17]. In Europe, several studies have shown a higher
incidence of approximately 4–6% children per year, higher
in children younger than one year old (9–15.3%) and
lower in children older than 10 years old (0.7–2%) [18].
In adults, LCH diagnosis is usually made at a mean age
of 35±14 years old, the peak ranging from 20 to 30 years
of age [18] (as in our case).
Patients with orbital eosinophilic granuloma tend to
be males (60–70% of all the cases) [11, 12] in their first or
second decade (our case) (male/female ratio is 2:1) [11].
In boys, LCH is usually diagnosed at a later age than in
girls, who in turn present more serious organ involvement
[18]. Most studies give a higher preponderance to unifocal
and single-system disease (our case) over multi-system
disease [1, 11]. Small children, younger than 2–3 years old,
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suffer more often from multi-system LCH, with a more
unfavorable outcome (75% of cases) [11, 18].
There is no evidence for one factor playing a pivotal
role in the pathogenesis of LCH, though several factors
such as genetic disorders, malignancies (e.g., retinoblastoma, most of glioma, medulloblastoma) or viral
infections (e.g., Epstein–Barr virus, cytomegalovirus,
human herpes virus 6, seasonal and environmental
influenza) have been implicated [2, 18].
As a result, LCH etiology is controversial; the two
pathogenic pathways, neoplastic and reactive, are still
under debate, being thoroughly investigated today in the
idea of identifying new treatment possibilities [7, 19].
Even though the genetic etiology was not yet clearly
established, the neoplastic nature of the disease is
supported by several genetic anomalies (i.e., loss of
heterozygosity, chromosomal abnormalities or gene
mutations such as v-Raf murine sarcoma viral oncogene
homolog B (BRAF) V600E gene mutation found in
50–60% of cases), that may explain the clonal expansive
nature of Langerhans cells. Although it has been reported,
familial clustering is however very uncommon [2, 19].
The reactive nature theory in LCH implies particular
immunological dysfunctions that can transform the
precursor cells into pathological Langerhans cells; these
atypical immunoreactions determine an uncontrolled
cytokine synthesis (known as the “cytokine storm”) induced
by several factors (e.g., inflammation, virus, trauma, etc.),
that may also explain some clinical symptoms. Moreover,
the severity of the disease is directly influenced by
this immature aberrant immune system [18, 19]. The
immunological phenomenon is based on paracrine and
autocrine intercellular stimulation: Langerhans cells release
several inflammatory chemokines (such as C-C receptors,
C-X-C receptors, ligands) that recruit the circulating cells
(i.e., immature dendritic cells, T-lymphocytes, macrophages,
eosinophils) with the release of a new wave of additional
cytokines (i.e., tumor necrosis factor-α, leukemia inhibitory
factor, granulocyte macrophage colony-stimulating factor,
transforming growth factor-β and numerous interleukins,
such as IL-1, IL-3, IL-4, IL-5, IL-8, IL-10) [19]. Other
hypothesis assumes that rather than the uncontrolled
proliferation, a longer survival associated with the
expansion of T-cells, determines the accumulation of
Langerhans cells. There are also reports, where a minor
trauma is the first presentation of orbital LCH [18]. History
of trauma might be coincidental (due to the increased
number of eye or head injuries in children) [25]; trauma
might just be the trigger for immune system activation
that will subsequently induce LCH (acute injury was
correlated with myeloid differentiation primary response 88
(MyD88)-dependent inflammatory responses and extracellular signal-regulated kinases in the brain) [18, 26].
The clinical presentation of LCH is given by the
location and the extent of the disease [7]. The lesions may
be asymptomatic, pointed out by accidental imaging,
or symptomatic, with perilesional pain, swelling and
tenderness. Headache, a general feeling of discomfort,
fever and leukocytosis also may appear [11]. Although
adults are not excluded (as it happened in our case),
isolated orbital infiltrates usually occur in children.
Orbital involvement may appear as solitary lesion (as in

our case) or bilateral sequential involvements [18].
However, other several presentations can be found in the
ocular adnexa: eyelid, conjunctiva, choroid, optic chiasm
or cavernous sinus [18]. As a first presenting symptom
(our case), orbital disease is rare and its acute presentation
with periorbital edema implies an inflammatory reaction
and a differential diagnosis with dacryoadenitis [7]. The
typical intraorbital setting is that of rapidly progressive
proptosis (particularly seen in posterior orbit lesions)
[27], but only in half of the patients (the destruction of the
orbital walls may give orbital decompression). However,
dislocation of the eye globe has also been reported [7].
This patient, a 21-year-old male, presented with right
intraorbital expanding mass that subsequently developed
into a swelling of the right superior eyelid; this is the
typical form of the disorder, that usually begins as a slowly
growing (over weeks to months) and expanding mass in
the superolateral region of the orbit, with partial edema
of the superior eyelid [27] and perioccular erythema [27];
it can be easily confused with periorbital cellulitis and a
differential diagnosis is mandatory [7]. Ptosis, eyebrow
pain and tenderness are not excluded if LCH is located
in the anterior orbit [28–30]. This may be misinterpreted
as an infection [10]. Sometimes, minimal exophthalmia
or hemorrhages can be noted [1].
Visual changes or limitation of the eye movements
may not be present (our case); anyway, due to eyelid
ptosis, visual impairment may occur, with the development
of amblyopia; furthermore, if extraocular muscles are
attained, ocular movement may be impaired resulting in
diplopia [10]. Dilated retinal veins and macular edema
may also appear on eye fundus examination [10]. The
intracranial extent of the disease may determine edema
with secondary optic atrophy, without the mandatory
involvement of the optic nerve and chiasm [5].
A destructive bone lesion is commonly seen in the
superior or superotemporal orbit [31, 32]; in our case,
the bone erosion destroyed the greater wing of the
sphenoid bone, with direct communication between the
orbit and the temporal fossa. Neurological and systemic
examinations may be within normal limits (our case),
in spite of the fact that central nervous system (CNS)
sequelae appear in LCH; still, the available literature data
does not indicate an increased risk in orbital unifocal
cases [18, 33].
Although Langerhans cell histiocytosis rarely occurs
in the orbit and in adults, similar to our case, it should
be considered in the differential diagnosis of osteolytic
and space-occupying mass of the orbit and ocular adnexa
processes. In patients with primary orbital involvement,
other lesions, such as inflammatory processes (osteomyelitis, periorbital cellulitis, osteomyelitis, acute dacryocystitis, hematoma, dermoid cyst, inflammatory pseudotumor), or proliferative ones (metastatic neuroblastoma,
Ewing sarcoma, chloroma, lymphoma, rhabdomyosarcoma, CNS peripheral primitive neuroectodermal tumor,
meningioma, neuroepithelioma, primary bone tumors,
lymphoma or leukemia [1, 3, 18–21]) need to be excluded.
Yet, the main histological differential diagnosis of LCH
includes lesions with similar features as granulomas (i.e.,
giant-cell reparative granuloma, cholesterol granuloma,
Erdheim–Chester disease with foamy histiocytes), cysts
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(hemorrhagic cyst, giant-cell aneurysm of bone) or tumors
(giant-cell tumor, histiocytic sarcoma). These entities need
to be differentiated from LCH by immunohistochemistry
[1, 18, 34].
The confirmation of LCH diagnostic requires the
assessment of a possible systemic involvement due to
the multifocal or the multi-system forms of the disease
[1]. A complete medical history and systemic work-up
have to be performed in all cases, considering that
orbital lesion may be part of a multi-system form [18].
Detailed blood tests (hematological and biochemical),
chest, abdominal and skeletal imaging surveys should be
performed [1] (as they were performed in our case).
Concerning the presence of bone erosion, this can be
well localized using X-ray (revealing a round/oval, illdefined bordered, punched out lesion) [1, 12] or cranial
CT scan; the latter (as performed in our case) better
confirms the cortical erosion and also the soft tissue
involvement [14, 35]. It is an excellent technique in
aiding biopsies and surgical planning [11].
The extent and precise delineation of the disorder
(usually a heterogeneously contrast enhanced mass with
erosion capability) [1] is more accurately revealed
by magnetic resonance imaging (MRI) and positronemission tomography (PET) scan imaging. Additionally,
on scintigraphy, there is an increased or decreased lesion
tracer uptake, depending on the histological frame
[11]. Lately, these radiological techniques (mainly the
combination of MRI/CT or PET scan/CT) seem to be
the most sensitive tests for the diagnostic or the disease
response to therapy [1].
Biopsies either from the therapeutic site curettage (in
single orbital lesion) or adjacent soft tissues (in multifocal or multi-system diseases with orbit involvement)
are crucial [1]. LCH is histologically characterized by
typical granulomas (eosinophilic [23, 24] – our case,
xanthogranulomas [36], etc.) that are the hallmark of
chronic inflammation. The cells from the infiltrate
produce prostaglandins, responsible for the medullary
bone resorption [11].
Histologically, LCH lesions show areas of large
histiocytes with grooved nuclei that exhibit immunoreactivity for CD1a and S100 protein (Langerhans cells),
interspersed with multinucleate giant cells (osteoclastlike multinucleated giant cells) (as seen in our case),
immature and indeterminate cells, interdigitating cells,
classic macrophages, foamy histiocytes from older lesions,
sometimes with intracytoplasmic Charcot–Leyden crystals
and T-lymphocytes) [18], eosinophils, lymphocytes and
plasma cells. In the cytoplasm of Langerhans cells, the
Birbeck granules are pathognomonic and they are visible
on transmission electron microscopy (TEM). Necrosis
and hemorrhage can be also present [18]. Fibrotic scar
may appear after the spontaneous healing of bone lesions
[18]. Nuclear pleomorphism and mitoses have been
occasionally observed, but they are not numerous. No
correlation was found between the histological features
and the disease severity [18].
On histopathological specimens, the diagnosis is
favored by the predominant Langerhans cells infiltrate
(they resemble more with macrophages rather than with
typical skin dendritic cells [18]); the presence of
accompanying cellular types is not mandatory [18, 19].
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Originally, the International Histiocyte Society stated
that a positive diagnosis requires positive staining for
minimum two of the following: adenosine triphosphate,
S100 protein antibody, α-mannosidase or peanut lectin
[14, 18]. Yet, the combination between the positive
immunostaining for S100 protein (Figure 3, a and b)/
CD45 neuronal markers with CD1a (Figure 3c)/CD207
[1], specific for Langerhans cells and not expressed by
macrophages [18, 19], is frequently used in practice.
CD68+ macrophages (Figure 3, c and d) may be also
found, associated with hemophagocytic syndrome [18].
Still, the hallmarks of LCH diagnosis are the intracytoplasmic Birbeck granules, which are identified by
TEM in 2–29% of the pathological Langerhans cells,
in 50–70% of cases [18, 19]. Due to the fact that CD207
(langerin) seems to be correlated with the presence of
the Birbeck granules, the recently found highly specific
and sensitive monoclonal antibody against it (e.g., clone
DCGM4/122D5) becomes the golden standard [18].
In our case, the characteristic histological findings,
S100 protein and CD1a positivity, supported by clinical
features and the presence of bone erosion on CT were
considered adequate for the diagnosis of LCH.
There are no definitive recommendations on how to
best manage a case of orbital eosinophilic granuloma
(due to the unknown pathogenesis of LCH, treatment
management of the disease is still controversial [27] and
it is largely based on disease extent and organ involvement). Since April 2009, treatment protocols regarding
the latest strategies and clinical trials are provided by the
Histiocyte Society Evaluation and Treatment Guidelines,
as reference for medical evaluation of the patient [1].
Even though the therapeutic schemes always imply the
triad: surgery, chemo- and radiotherapy, they are mostly
designed for the multi-system form of the disease or the
relapsing LCH. The protocol recommends systemic therapy
in patients with orbit-associated lesions, such as skull
base and temporal bone involvement or recalcitrant cases.
In case of orbital disorder, these schemes have to be
adjusted [1, 10–12, 17]; no modality has been proven to
be more effective than the other but lesions generally
resolve after minimal intervention [1]. The orbital LCH
carries the best prognosis, so treatment must remain as
conservative as possible, even if recurrences and sequelae
have still been reported after each therapeutic approach
[1, 10, 23, 33]. Anyway, antibiotics and anti-inflammatory
drugs or other symptomatic medication may be used as
tools for differential diagnosis (e.g., an inflammatory
process such as orbital pericellulitis that would not respond
to treatment) [23].
In unifocal LCH, the therapeutic regimen generally
includes: biopsy, close clinical observation (in case of
large lesions where resection might have functional or
cosmetic side effects), and local surgical curettage; intralesional corticosteroid injections or low-dose radiotherapy
may work for cases with painful lesions.
For solitary orbital lesions, incisional/excisional biopsy
and curettage are firstly recommended (fine-needle
aspiration may not offer sufficient material for the
histological diagnosis) [11, 23, 27].
Complete surgical removal of the lesion is not even
necessary. There are many reports of complete resolution
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of an orbital eosinophilic granuloma (or other localized
forms: lachrymal caruncle, eyelid) after biopsy and
subtotal curettage alone [15, 16, 23, 34, 35]; even
lesions with significant bone destruction and soft tissue
involvement respond to this minimal intervention [10,
22, 23, 28]. The disruption of the pathological cascade
due to changes in the microenvironment may favor this
positive outcome [18, 27]. A close follow-up (with orbital
MRI performed every year) is yet mandatory, recurrences
being expected [18, 27].
Aggressive local strategies (i.e., surgical resection,
radiotherapy) or systemic chemotherapy could be considered as overtreatment, due to their possible systemic
side effects or complications, and in most cases are not
indicated (clinical trials are required to optimize their
risk/benefit ratio [1, 18, 19]; chemotherapy and low-dose
radiotherapy are generally required for extensive lesions
in multifocal or multi-system forms [1, 14, 17, 23, 37].
Low-dose radiation may be given to induce remission in
orbital histiocytosis, as an effective option in aggressive
forms [1, 23]. The follow-up in the context of a multidisciplinary approach is necessary [5, 7, 14, 17, 37] within
three years after the initial treatment; progression or
recurrences of the disease being expected after 1–2 years
in localized lesions [38] or even longer disease-free
intervals (13–16 years). In multifocal forms of the disease,
these ranges are halved (i.e., 10 years after jaw involvement) [18, 22].
In the present case, subtotal curettage was performed,
followed by complete resolution; an orbital MRI performed
one year after surgical excision of the lesion showed no
evidence of recurrence.
 Conclusions
Despite its rarity, any case of a child or young adult
(especially male) that presents an orbital involvement
with osteolytic consequences may raise the suspicion of
a Langerhans histiocytosis. The correlation between the
particular histological features and S100 protein/CD1a
positivity of Langerhans cells, the clinical findings and
the CT images confirming the bone erosion are considered
adequate criteria for the diagnosis of the disease. In case
of eosinophilic granuloma, the treatment is conservative
(biopsy and subtotal curettage) and carries the best
prognosis, but a follow-up (orbital MRI performed every
year for three years) is needed in order to prevent the
recurrences.
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