Case Report

Squash Cytology of Langerhans Cell Histiocytosis of Sellar Region
Abstract

Langerhans cell histiocytosis (LCH) is a systemic disease, which usually involves the skeleton and
skin of children with occasional involvement of the central nervous system (hypothalamo–pituitary
axis). We report the case of a 16‑year‑old male with a space‑occupying lesion (SOL) in the sellar
region and diabetes insipidus. However, no systemic abnormality was noted. A clinical diagnosis of
pituitary adenoma was given. However, on intraoperative consultation by squash smears, cells with
nuclear grooves and few eosinophils were seen. Hence, a differential diagnosis of LCH was also
given, which was confirmed by histopathology and immunohistochemistry. Hence, as a matter of
fact, LCH should be considered as one of the rare differential diagnoses of SOL of sellar region.
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Introduction
Langerhans cell histiocytosis (LCH) is a
systemic disease, which mainly affects
children and young adults. LCH commonly
involves the skeleton (80%) and skin (50%)
but also occurs in the hypothalamic–pituitary
axis in the central nervous system (CNS).
CNS involvement usually comes under
systemic disease, and LCH limited to only
CNS is rare.[1] Here, we report a case of
isolated LCH of the sellar region in a
16‑year‑old male presenting with diabetes
insipidus. Pituitary hormones were within
normal limits. Intraoperative squash smears
showed characteristic Langerhans cells with
few eosinophils. LCH involving only the
CNS is rare and is associated with poor
prognosis and adverse outcome.[2] It mostly
involves hypothalamic–pituitary region and
manifests with granulomas followed by
neurodegenerative changes.[2] Histological
examination and immunohistochemistry is
helpful in confirming the diagnosis in such
cases.

Case Report
A 16‑year‑old male presented with frontal
headache of 1‑year duration with polydipsia
and
polyuria.
Magnetic
resonance
imaging (MRI) of the brain demonstrated
a space‑occupying lesion (SOL) of
2 cm × 1.8 cm × 1.4 cm in the sellar
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region with suprasellar extension and was
reported as pituitary adenoma [Figure 1].
Serum sodium levels increased suggestive
of diabetes insipidus. Pituitary hormones
were within normal limits. Systemic
examination revealed no abnormality.
The
patient
underwent
endoscopic
transphenoidal excision of the lesion,
and biopsy was sent for intraoperative
consultation. Squash smears showed
cells having eccentrically placed nuclei,
nuclear grooves, and abundant eosinophilic
cytoplasm. Occasional eosinophils were
seen [Figures 2 and 3]. A differential
diagnosis of pituitary adenoma and a
rare possibility of LCH were considered.
A final diagnosis of LCH was done on
histopathology [Figure 4] and confirmed by
immunohistochemistry [Figure 5].

Discussion
LCH encompasses several disorders,
previously
known
as
histiocytosis
X,
Letterer–Siwe
disease,
Hand–Schuller–Christian
syndrome,
eosinophilic granuloma of bone, and
self‑healing reticulohistiocytosis.[3] It is
a rare disease characterized by aberrant
proliferation of specific immature dendritic
(Langerhans) cells belonging to monocyte–
macrophage system.[4]
Langerhans cells were first recognized as
a component of the normal skin by Paul
Langerhans in 1865; they are originally
derived from the bone marrow. Their
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Figure 1: Magnetic resonance imaging brain – dumbbell‑shaped lesion in
the sella collapsing into the sphenoid sinus
Figure 2: Squash cytology showing histiocytes in loose cohesive clusters
(H and E, ×4). Right lower inset shows occasional eosinophils (arrows)
amidst histiocytes (H and E, ×40)

Figure 3: Squash cytology showing histiocytes with eccentrically placed
nuclei with grooves (arrows) (H and E, ×40)

immunologic role is now well established. They can detect
foreign antigens entering the body through the skin and then
migrate from the skin to the lymph nodes.[5] The incidence
of LCH is five per million individuals according to the
Surveillance, Epidemiology, and End Results Program
database.[6] Males are more affected than females.[5] There
is a wide spectrum of clinical manifestations of LCH
that depends on the location and extent of proliferation
of Langerhans cells. This leads to their high rate of
misdiagnosis and missed diagnosis. Treatment also range
from observation alone to systematic medication.[6]
CNS involvement in LCH is a rare but potentially
devastating disease. Different types of involvement have
been described by MRI.[2]
Squash cytology is of great value in intraoperative
pathologic consultation. It provides rapid and reliable
intraoperative diagnosis and guidance to the surgeon during
surgical resection and lesion targeting. It also helps the
surgeon to monitor and modify the surgical approach. By
using scanty material, this technique makes it possible to
detect cellular details and establish a provisional pathologic
diagnosis.[7]
Single systemic disease and multisystemic disease are
two kinds of LCH based on the extent of involvement
at diagnosis.[6] CNS involvement in LCH is rare and
is mainly diagnosed as multisystemic disease. The
most common CNS manifestation is infiltration of the
258

Figure 4: Paraffin section showing histiocytes with folded nuclei and giant
cell (H and E, ×10)

hypothalamic–pituitary region by LCH granuloma,
frequently leading to diabetes insipidus and anterior
pituitary hormone deﬁciency, most commonly growth
hormone deficiency.[2,8] Neurodegenerative changes,
the second‑most frequent pattern, comprise mostly
bilateral symmetric lesions in the cerebellum and basal
ganglia.[8] LCH can also involve cerebellum, pons, and
cerebral hemispheres. Investigators have identified three
discrete pathologic lesions of LCH in the CNS. The
first are well‑circumscribed granulomas within the brain
connective tissue space (meninges and choroid plexus),
the second involves granulomas in the brain tissue with
partial extension into the surrounding parenchyma, and the
third are neurodegenerative lesions in the cerebellum and
brainstem.[9,10]
The neurodegeneration in the vicinity of granulomas
located in extra‑axial spaces, meninges, and infundibulum
is an important finding. The pathogenesis of diabetes
insipidus and anterior pituitary hormone deficiencies may
be explained by these neurodegenerative changes in the
infundibulum, which may interfere with the axonal transfer
of vasopressin or hormones from the hypothalamic nuclei
to the pituitary, in addition to possible direct damage by the
granuloma itself.[8]
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Kobayashi et al.[14] diagnosed a case of LCH in a
25‑year‑old male who presented with raised intracranial
pressure and decreased visual acuity by squash cytology.
Hence, whenever squash smears yield mixed populations
of mature lymphocytes, eosinophils, and histiocytes,
the cytologists should be aware and consider LCH as a
diagnostic possibility. Similar findings were noted in this
case also. A case of vertebral histiocytosis X was also
diagnosed on squash cytology according to Gandolfi.[15]
a

b

Figure 5: Immunohistochemistry: Tumor positivity for (a) S‑100 (b) vimentin

LCH limited to the pituitary–hypothalamic axis is practically
indistinguishable from suprasellar germinoma. Histological
examination of the tissue and immunohistochemistry can
aid in the diagnosis.
Cytological smears of LCH are cellular and show
numerous atypical histiocytes singly and in loose cohesive
clusters. These histiocytes are binucleate, multinucleate
with abundant dense cytoplasm, and eccentric vesicular
nuclei with characteristic intranuclear pseudoinclusions,
prominent indentations, and grooves (with a kidney or coffee
bean appearance). The background shows lymphocytes,
neutrophils, and few eosinophils.[11] Immunohistochemical
staining is positive for CD1a, S100, and CD 207 (Langerin).[6]

Conclusion
LCH, an enigmatic disease, has been variously classified
as a neoplastic process, a reactive disorder, or an aberrant
immune response. LCH should be considered one of the
rare differential diagnoses of SOL of the sellar region.
Cytological features of LCH are highly characteristic to
suggest a diagnosis in an appropriate clinical setting with
classical radiological findings.
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Clonal proliferative disorder via BRAF V600E mutation,
MAP2K1 mutation, or activation of MAPK/ERK has been
considered as a possible pathogenesis for LCH.[6] Treatment
consists of topical or systemic steroids, chemotherapy
with alkylating agents or vinca alkaloids, and intravenous
immunoglobulin or plasmapheresis.[2]
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There is a well‑characterized histological appearance of the
LCH lesions on hematoxylin and eosin‑stained sections,
but positive CD1a and/or CD207 (Langerin) staining of
the lesional cells is required for a definitive diagnosis.[12]
Paraffin sections show proliferation of Langerhans cells
with moderate amount of eosinophilic cytoplasm, elongated
kidney‑shaped nuclei, and a nuclear groove. Background
shows macrophages, lymphocytes, and many eosinophils.[5]
However, CD1a positivity may be occasionally seen in
other histiocytes, such as juvenile xanthogranuloma and
Rosai–Dorfman disease.[5] It has to be emphasized that
with the exception of LCH, dendritic cells within the brain
compartment do not express CD1a and so are not derived
from the pool of Langerhans cells.[13]
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