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Touch imprint cytological diagnosis of nodal Langerhans Cell Histiocytosis
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Abstract. Touch imprint cytological diagnosis of nodal Langerhans cell histiocytosis. Langerhans cell histiocytosis
(LCH) is a rare neoplasm of the mononuclear phagocytic immunoregulatory system of unknown aetiology. Nodal
involvement is uncommon. Cytological findings have seldom been described. A case study of LCH, arising in a sub-
mandibular node of a 42-year-old female, is reported. Fine needle aspiration smears were highly cellular and composed
of a mixed cell population including eosinophils, lymphocytes, neutrophils, and macrophages. Imprint slides from the
surgical specimen of the excised node exhibited Langerhans cells with nuclear grooves, leading to a diagnosis suggestive
of LCH. Immunohistochemical staining of the node sections with CD1a and S-100 confirmed this diagnosis. In conclu-
sion, cytology may favorably contribute to the diagnosis of LCH.

Introduction

Eosinophilic granuloma (EG) was
first described by Lichtenstein
and Jaffer in 1940." In 1953,
Lichtenstein introduced the term
Histiocystosis X for a group of
diseases that included EG, Hand-
Schuller Christian disease, and
Letterer-Siwe disease.! All three
diseases share common histio-
genesis and similar morphological
findings. In 1973, Hidayat et al.?
reported lesions of Histiocytosis X
resulted from inappropriate pro-
liferation and infiltration of vari-
ous tissues by abnormal histio-
cytotic cells, which were morpho-
logically and immunologically
similar to cells of the Langerhans
cell system. The Histiocytosis
Society suggested the term
Langerhans Cell Histiocytosis to
encompass these diseases.* The
unifocal form of LCH (solitary
EG) usually involves the bone,
while the multifocal unisystem
form of LCH (Hand-Schuller
Christian disease) almost always
occurs in the bone. The multifocal

multisystem form of LCH
(Letterer-Siwe disease) involves
many organs including bone, skin,
liver, spleen, and lymph node.
Nodal involvement may be an
associated feature of LCH, but
isolated nodal LCH is rare.*

The disease usually occurs
during childhood with an incidence
of one case per 200 000 children
per year, but it may occur later in
life.° Etiology is unknown and
various theories suggest environ-
mental, infectious, immunologic,
and genetic causes. Some even
believe LCH is a neoplastic
process.’ The main feature of LCH
is abnormal proliferation of the
antigen presenting Langerhans
cells,” possibly due to immuno-
logical abnormalities resulting
from a suppressor cell deficiency.
This would explain LCH as a
pathologic phenotype of Langer-
hans cells production and action.
Data suggest the abnormal
immunological response results
from viral (Human Herpes Virus —
HHV-6) infection of the lympho-
cytes.” A case report describes

regression of pulmonary LCH fol-
lowing excision of lingual carci-
noma, ascribing paraneoplastic
mechanisms to the disease.® It has
been reported throughout litera-
ture that localized LCH tends to
heal  spontaneously; there-
fore, interventional treatment is
secondary. However, LCH may
also progress to systemic disease.
Treatment of only the localized
LCH might not be sufficient. In
every case, a multidisciplinary
approach should be requested to
try and exclude systemic LCH.’
The cytology of LCH remains
poorly characterized. We report the
touch imprint cytologic findings
of LCH in a submandibular lymph
node. Diagnosis was confirmed by
immunohistochemistry.

Case report

A 42-year-old female presented to
our Ear-Nose-Throat (ENT) depart-
ment complaining of a tender sub-
mandibular nodule that persisted
over two weeks. On physical
examination, a tender slightly



Figure 1
LCH Touch imprint smear. Polygonal cells contained abundant
eosinophilic cytoplasm (arrows), oval markedly convoluted
and grooved nuclei (with a coffee bean appearance), and
inconspicuous nucleoli. Papanicolaou stain x 200.

mobile 1.0 x 1.0 x 1.0 cm lymph
node was found. The patient had
no fever or weight loss. There was
no organomegaly. The initial clin-
ical impression favored reactive
lymphadenopathy.  Sonography
showed a hypoechoic nodule.
Fine needle aspiration cytology
was performed. Smears showed
many lymphocytes of mature and
transformed types, eosinophils,
neutrophils, and macrophages.
Findings were suggestive of
benign reactive hyperplasia.

An incisional biopsy of the
node was taken and the specimen
was immediately processed for
touch imprint cytological analysis
and frozen section biopsy. On
gross examination, the node was
measured 1.3 x 1.2 x 1.0 cm and
was tan to yellow in color. Imprint
smears (Figure 1) showed numerous
eosinophils and polygonal cells
distributed in loose aggregates.
These cells contained abundant
cytoplasm, markedly convoluted
and grooved oval nuclei (with a
coffee bean appearance), and
inconspicuous nucleoli. There
were also binucleated and multi-
nucleated forms. The eosinophils

were of the natural type and

showed bilobar nuclei and
numerous large eosinophilic
granules. Additionally, a few

lymphocytes, plasma cells, and
neutrophils were seen. A diagno-
sis of LCH was made.

Frozen and permanent section
analysis showed partial efface-
ment of the nodal architecture
by a polymorphic cell population,
composed of histiocytes, eosino-
phils, lymphocytes, giant cells,
macrophages and neutrophils.
Numerous eosinophil micro-
abcesses were present, on multiple
sections, admixed with sheets of
large mononuclear and multi-
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Figure 2

Figure 3
LCH Tissue section. CD1a immunostain x 200

nuclear histiocytes. On high
magnification, the histiocytes
revealed abundant pale cytoplasm,
spindle grooved and cleaved
nuclei with delicate chromatin
pattern, inconspicuous nucleoli,
and fine nuclear membranes.
Occasional mitotic figures were
noted. A diagnosis of LCH was
made. Immunohistochemically,
the membranes of Langerhans
cells were positive for S-100
(Figure 2) and CDla (Figure 3).
Electron microscopic examination
was not available.

The patient subsequently
received clinical staging for LCH.
The complete blood count was
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normal. No other systemic disease
was found after series analyses.
The patient’s postoperative course
was uneventful and she has
received no further treatment in
her regular follow-up at the ENT
clinic.

Discussion

LCH is a neoplasm of the
mononuclear phagocytic immuno-
regulatory system of unknown
aetiology. The disease is charac-
terized by a clonal proliferation of
a special kind of histiocyte, of the
antigen-presenting dendritic type,
called the Langerhans cell.* LCH
is the most common member of
the dendritic cell-related histio-
cytic disorders (class I), which
also includes secondary dendritic
cell processes, juvenile xantho-
granuloma and related disorders,
Erdheim-Chester disease, and
solitary histiocytomas of various
dendritic cell phenotypes. LCH
has been considered a disease of
young children, with a peak
occurrence between the ages of
1 and 3 years. LCH shows a
predilection for males with a
female to male ratio of 1:1.2-2.1.
The incidence of LCH in adult-
hood is likely to be underestimat-
ed because of the multiple subspe-
cialties involved with this disease,
depending on the involved organ
system, and incorrect diagnoses.
The Histiocytic Society has
addressed this problem by placing
more emphasis on studies of adult
subjects, including the adult thera-
peutic study LCH A-1 7. LCH
represents a wide variety of differ-
ent clinical entities documented to
be pathologically the same. LCH
is clinically subclassified by the
degree and location of organ
involvement: localized single sys-
tem disease, multifocal single sys-

tem disease, and multisystem dis-
ease. The location of LCH is of
prognostic importance, with bone
marrow, pulmonary, spleen, and
liver denoted as risk organs; while
involvement of cranial bones or
spine with extradural soft tissue
extension is thought to be a central
nervous system risk. This clinical
classification method currently
serves as the basis for risk stratifi-
cation of LCH treatment proto-
cols.

At the time of diagnosis, a
complete work up should be per-
formed to establish the full extent
of disease and delineate risk base
therapy. The work-up includes
history and physical examination,
complete blood count and dif-
ferential, metabolic panel with
liver and renal function tests, bone
scan, skeletal survey, and chest
radiograph. Urine analysis should
be performed to assess for dia-
betes insipidus and possible hypo-
thalamic-pituitary involvement.
Additional studies such as water
deprivation test, antidiuretic hor-
mone levels, or other endocrino-
logic examinations evaluating hypo-
thalamic-pituitary function may
be needed depending on clinical
features. Magnetic resonance
imaging of the brain with gado-
linium contrast is a common part
of the staging work up of central
nervous system risk subjects.
Bone marrow studies, computed
tomography of the chest, and pul-
monary function tests should also
be performed to evaluate risk
organ involvement. The role of
positron emission tomography
remains undefined, but is a
potentially promising imaging
approach.’

Localized LCH involving skin,
lymph node, or skeleton usually
carries a good prognosis.
Spontaneous healing has been
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described, as has worsening con-
comitantly to various treatments.’
In cases where a localized lesion
is found, surgical curettage is indi-
cated; although other approaches
such as oral, topical, and intrale-
sional steroids are useful with
varying improvement results.
When the disease is present in
multiple organs, most lesions dis-
appear after chemotherapy and
administration of systemic corti-
costeroids. In some affected bone
marrow, allografting, hematopoi-
etic stem cell transplantation, and
PUVA phototherapy have been
successful.’

The diagnosis of LCH in our
patient was made on the basis
of imprint smears showing
eosinophils and histiocytes with
nuclear groovings. However, the
differential diagnosis should
include conditions with localized
aggregates of Langerhans cells
such as those observed in associa-
tion with dermatopathic lym-
phadenitis, parasitic infection,
Kimura disease, hypersensibility
reactions, cat-scratch disease,
sinus histiocytosis with massive
lymphadenopathy, and hyperplas-
tic lymph nodes.* On rare occa-
sions, LCH can associate with
malignant lymphoma or meta-
static neoplasm in the same node.
In our case, there was no melanin
pigment in the histiocytes, there-
fore dermatopathic lymphadenitis
was ruled out. In sinus histio-
cytosis, the histiocytes exhibit
hematopoietic phagocytosis and
prominent nucleoli; they are
also S-100 (+), Lysozyme (-),
and CDla (-).* Smears with a
few atypical histiocytic cells,
eosinophils, a few neutrophils,
and occasional plasma cells may
raise the possibility of Hodgkin
disease, which is more common
than LCH, and would warrant a
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biopsy.® Langerhans cells reveal
characteristic Birbeck granules on
electron microscopy.’"

Conclusion

The role of Ear-Nose-and-Throat
surgery in LCH is limited to diag-
nostic biopsy and treatment of
localized disease (curettage, aural
polypectomy)."*"* A multidiscipli-
nary approach of the Ear-Nose-
and-Throat surgeon is necessary
to diagnose LCH early and plan
the best strategy to treat such a
delicate disease.
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