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Orbital langerhans cell histiocytosis with multiple fluid-fluid levels: a case 
report.
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Purpose: Langerhans cell histiocytosis (LCH) is a rare disorder that affects the pediatric population. 
However, LCH presentation as a bony lytic and cystic lesion with fluid-fluid levels (FFLs) is unusual.

Observation: We describe imaging and pathologic section features of A 13-year-old boy who 
presented with several weeks history of a right eyebrow mass with persistent lid swelling and 
blepharoptosis caused by orbital LCH of the frontal bone with bony lytic lesion and multiple fluid-
fluid levels. 

Conclusion and importance: despite some cases of calvarial or orbital LCH previously reported 
and even a few cases of LCH had fluid-fluid levels, however, our case is first reported orbital LCH 
with multiple fluid-fluid levels.
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Introduction
Langerhans cell histiocytosis is an uncommon disorder with 
unknown etiology that affects pediatrics [1]. Langerhans cell 
histiocytosis (LCH) is the most common histiocytic disease that 
develops from the calvarial bone in pediatrics. The characteristic 
pattern of LCH is a homogeneous enhancement on Magnetic 
Resonance Imaging (MRI) [2]. However, LCH presentation as 
a bone lytic and cystic lesion with fluid-fluid levels (FFLs) is 
unusual. This specific image pattern has been reported rarely 
[3]. LCH usually presents in younger pediatrics with the age 
of 1-4 years. In pediatrics older than 10 years, the incidence 
of LCH is lower. LCH incidence in boys is more than in girls. 
Orbital involvement is usually uncommon [4]. Therefore, we 
decide to report a case of orbital LCH in the frontal bone of the 
orbital roof with multiple fluid-fluid levels.

Case Report 
A 13-year-old boy presented with a several weeks history of right 
eyebrow mass with persistent lid swelling and blepharoptosis 
without a history of trauma (Figure 1). His levator function was 
good and blepharoptosis was mechanical. He had mild limitation 
in elevation and hypothalamus without proptosis. Visual acuity 
and slit-lamp examination were normal. Ophthalmoscopy was 
good and RAPD (Relative Afferent Pupillary Defect) was 
negative. The neurological exam was good, he had no tenderness 
or bruising over the mass. Hematologic and biochemical value 
was normal.

Orbital radiography demonstrated a single osteolytic lesion 
without sclerosis in the right orbital rim and roof. Computed 
tomography (CT scan) showed an orbital mass that extended 
beyond the cortex of the inner and outer tables to the intracranial 

Figure 1: Right eyebrow mass in 13 years boy.
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cavity and shifted the globe inferiorly (Figure 2). T2-weighted 
images represented several fluid-fluid levels (Figure 3A), Post-
contrast T1-weighted images showed enhancement of the lesion 
and adjacent pericranial and periorbital soft tissue, dura mater. 
(Figure 3B).

We have a team surgery with a neurosurgeon and orbital surgeon. 
our approach in surgery was transcranial right lateral coronal 

incision. after dissection, up to the orbital rim, an extradural 
multicystic mass containing chocolate color fluid was found 
that ruptured during surgery, and the hematoma was discharged. 
surprisingly periorbital and dura mater were intact but the bone 
border was corrugated.

In Pathological examination of hematoxylin-eosin staining 
sections showed proliferation of plasma cells, lymphocytes, 

Figure 2: Computed tomography image (coronal & saggital) demonstrating an orbital mass extending through and beyond the cortex of the right 
frontal bone in orbital roof.

(B)

(A)

Figure 3. (A): T2-weighted image showing an expansive osteolytic cystic mass to intracranial cavity with multiple fluid–fluid levels; (B): Post-
contrast T1-weighted image representing enhancement of the adjacent pericranial and periorbital soft tissue, dura mater, as well as of the well-
defined mass.
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Figure 4: Tumor H&E staining; (A): infiltrated by abundant eosinophils (arrow); (B): some multinucleated giant cells (arrow).

infiltrated by abundant eosinophils and some multinucleated 
giant cells. (Figure 4A and 4B) In immunohistochemistry 
staining scattered multinucleated CD68 positive osteoclastic 
giant cells were seen. tumoral cells were positive for CD1a and 
S100 with negative reactivity for CD3, CD20, and CD68. Ki67 
was estimated up to 10%. Therefore, the diagnosis of orbital 
Langerhans histiocytosis (LCH) was confirmed.

Discussion
Langerhans Cell Histiocytosis (LCH) is a rare immunologic 
disease characterized by histiocytic cell proliferation in several 
organs. Eosinophilic granuloma is a benign bony lesion that 
represents a focal or multifocal form of LCH [5]. because our 
case had focal bone involvement with abundant eosinophils 
and multinucleated giant cells eosinophilic granuloma type of 
LCH was suggested. sometimes, acute presentation of a solitary 
eosinophilic granuloma of the skull is epidural hematoma [5]. 
Fortunately, our case had no acute symptoms or hematoma in 
imaging. 

The most important fact in imaging was fluid-fluid levels. 
While fluid-fluid levels have been infrequently encountered in 
skull lesions due to LCH, they have been reported in lesions 
of the appendicular skeleton [6]. Recently Dr. Matsushita 
reported a case of Langerhans Cell histiocytosis with multiple 
fluid-fluid levels in the parietal bone [7]. The radiographic 
appearance is well-defined lytic “punched-out” lesions of the 
skull due to asymmetric destruction of the inner and outer table 
of cortices and characteristic pattern of the beveled edge [8]. 
Well-known patterns of Langerhans cell histiocytosis almost 
is a homogeneous enhancement on MRI [1], whereas in our 
patient its manifestation was a mass with a lytic lesion of bone 
containing multiple cystic components with fluid-fluid levels. 
Nabavizadeh, et al. reported children with skull bone lytic 
masses containing fluid-fluid levels. The underlying pathology 
was LCH in four children, aneurysmal bone cysts (ABCs) 
in three cases, cephalohematoma in three, and metastatic 
neuroblastoma just in one of these cases [2]. Though FFLs 
are well-known characteristics of ABCs, the beveled edge 
appearance, in this case, cannot be seen in ABCs. These FFLs 
in LCH happened due to hemorrhage, which can be due to 
trauma or even spontaneously [2]. Therefore, the most probable 
differential diagnosis for cystic lesions with fluid-fluid levels in 

pediatric patients is inflammatory lesion specially LCH.

As we know abnormal cells in LCH are derived from myeloid 
dendritic cells that exhibit the same antigens (CD1a, S100, 
and CD207) and exhibit the same unique intracytoplasmic 
organelles, known as Birbeck granules, as in Langerhans cells 
[7]. Confirmation of Langerhans cells presence was by CD1a 
and S100 immunostaining [4]. We confirmed these antigens 
with immunohistochemistry staining.

In conclusion, despite some cases of calvarial or orbital LCH 
previously reported and even a few cases of LCH in other sites 
had fluid-fluid levels. however, our case is first reported orbital 
LCH with multiple fluid-fluid levels. We suggest considering 
any mass with fluid-fluid level and bony lytic involvement as a 
Langerhans histiocytosis.
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