Langerhans Cell Histiocytosis without
Eosinophilia and Lytic Lesions of Bone:
A Rare Disease with Unusual Presentation
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ABSTRACT

Langerhans Cell Histiocytosis (LCH) is a disease of abnormal clonal proliferation of langerhans cell of the bone marrow derived
monocyte-macrophage lineage. Cells with characteristic coffee bean/grooved/indented nuclei with a background of histiocytes,
lymphocytes, eosinophils and other inflammatory cells are seen. Clinical presentation varies from unifocal unisystem to multifocal
unisystem to multifocal multisystem. We present a rare case of multisystem LCH involving high risk organs in a two and a half year
old child. presented with the chief complaints of fever and red raised maculopapular lesions on trunk, palm, forehead and scalp for
one and a half yrs with hepatosplenomegaly. There were no lytic lesions of the bones. Haematological parameters showed anaemia
with thrombocytopenia while Bone Marrow Aspirate showed increase in histiocytic cell with some cells showing characteristic coffee
bean, cleaved irregularly contoured nuclei. However, eosinophilia was not seen. Sections from the skin lesions showed cells with
similar morphology without usually accompanied eosinophilia. The cells were CD1a and S100 positive. So a FINAL DIAGNOSIS of
langerhans cell histiocytosis was made. The emphasis here lies on thorough analysis of the clinical presentations, imaging studies
and scrupulous histomorphological and immunohistochemical examination, so that early diagnosis and timely intervention is ensured
in such cases where the characteristic features like lytic lesions of bone and eosinophilia is not found.
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CASE REPORT

A two and a half years old female child presented with chief
complaints of fever and red raised maculopapular lesions on trunk,
palm, forehead and scalp for one and a half years to the Department
of Pathology [Table/Fig-1]. There was no past history of any illness
and no significant family history. Vaccination was adequate but
anthropometric measurements lagged behind age.

On examination, the patient was very sick, pale and thin built.
The patient presented with moderate grade fever with normal
vitals. The patient had hepatosplenomegaly. Skin lesions
comprised of petechiae and erythematous maculopapular lesions
with crusts, plaques and nodules [Table/Fig-1]. Provisional
diagnosis of disseminated Kochs, haematological malignancy,
haemophagocytic  lymphohistiocytosis,  storage  disorder,
infections, and Langerhans Cell Histiocytosis (LCH) were
made. Biochemical investigations including liver function tests,
kidney function tests and hormonal profile were normal. Plasma
fibrinogen, serum ferritin and serum triglyceride were normal thus
ruling out Haemophagocytic lymphohistiocytosis. Coagulation
profile, widal test, RK39, malaria and viral markers were negative
and ruled out infectious etiology. In peripheral smear malarial
parasite/rapid malaria antigen testing were also negative. No lytic
lesions were seen on X-ray of skull [Table/Fig-2]. Chest X-ray and
X-ray limbs were normal [Table/Fig-3].

[Table/Fig-1]: Skin lesions on trunk comprising of petechiae and erythematous
maculopapular lesions with crusts, plaques and nodules.
[Table/Fig-2]: No lytic lesions seen on X-ray skull. (mages from left to right)

F VR
[Table/Fig-3]: No lytic lesions seen on X-ray lower limbs.

Haematological parameters showed anaemiawith thrombocytopenia
with haemoglobin=9 gm/dL amd platelet count=75,000/microlitre.
Bone marrow aspiration was performed from the posterior superior
iliac crest using jamshidi needle and showed hypercellular particles
with normal erythroid, myeloid and megakaryocytic series with
increase in histiocytic cells lying in clusters and singly. Cells had
moderate to abundant pale blue vacuolated cytoplasm with centric
to eccentric nuclei [Table/Fig-4].

Some cells showed characteristic coffee bean, cleaved, irregularly
contoured nuclei [Table/Fig-5].
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[Table/Fig-4]: Cells having moderate to abundant, pale blue vacuolated cytoplasm
with centric to eccentric, round to oval nuclei with fine chromatin along with few binucle-
ated to multinucleated cells (arrow). (40X, Leishman stain). (Images from left to right)

Binucleated to multinucleated cells were also seen. Acid Fast Bacilli
was negative. However, eosinophilia was not seen. An impression
of LCH was made. Skin biopsy was done from one of the lesions
on the trunk. Sections from skin lesions showed infiltration and
destruction of epidermis and dermis by sheets of similar cells having
coffee bean nuclei [Table/Fig-6,7]. These cells were CD1a and S100
positive [Table/Fig-8,9].




I. Shruti Chauhan et al., LCH without Eosinophilia and Lytic Lesions of Bone: A Case Report

[Table/Fig-5]: Cells with nuclei showing characteristic coffee bean, cleaved irregu-
larly contoured nuclei. [marked by blue arrow, 100(X), Leishman stain].
[Table/Fig-6]: Sections from skin lesions showed infiltration and destruction of epi-
dermis and dermis by sheets of histiocytic cells and cells cleaved nuclei (20X, H&E
stain). (Images from left to right)

[Table/Fig-7]: Sections from skin lesions showing histiocytic cells with coffee bean
cleaved nuclei (marked by arrow). (40X, H&E stain). [Table/Fig-8]: On immunohis-
tochemistry, the cells show CD1a positivity(40X). (Images from left to right)

Final diagnosis of LCH was made on skin histology. The patient was
planned for chemotherapy comprising of vinblastine (6 mg/m?) and
etoposide weekly for six weeks with daily prednisolone (40 mg/m?),
followed by maintenance therapy of 12 cycles with same drugs at
intervals of three weeks and daily six mercaptopurine. The patient
showed improvement within a month of treatment, but was later
lost to follow-up.

DISCUSSION

The LCH is a group of rare disorders characterised by proliferation
of langerhans cells in single or multiple organs. Langerhans cells
are bone marrow derived dendritic cells normally residing in the
skin and lymph nodes [1]. They act as Antigen Presenting Cells
(APC) to T-lymphocytes and play key role in immunopathological
reactions taking place at cutaneous and/or mucosal levels [1].
The pathogenesis of Langerhans cell histiocytosis is still unclear.
Whether LCH is a reactive process due to immune dysregulation or
a neoplastic disorder, is yet to be answered [2].

The incidence is approximately 2-9 per million per year in children
and is even rarer in adults(1-2 cases/million). The median age
is 3.8 years ranging from two months to 13.7 years [3,4]. The
clinical presentation of LCH is very heterogeneous ranging from
a single-system involvement, generally benign, to a multisystem
life-threatening disease. Most common sites involved are bone
(80-100% of cases), skin (33%), pituitary gland (25%), lung, liver,
spleen (15%) each, lymph node (5-10%), Bone Marrow (BM)
(2-7.5%), Central nervous system (2-4% excluding pituitary cases).
Involvement of BM is very unusual [5]. BM involvement can be
suspected in patients with a multisystem form of LCH and single or
multilineage cytopenia. Study by Galluzo et al show that multisystem

involvement usually occurs in infants [6] and more common in males
presenting poor prognosis. BM involvement is usually associated
with multisystem LCH and associated with poor prognosis [5,6].
This case belongs to the multisystem disease type with risk organ
involvement [7,8].

On morphology, cells with characteristic coffee bean/grooved/
indented nuclei with a background of histiocytes, lymphocytes,
eosinophils and other inflammatory cells are seen. CD1a, CD207
(langerin) positivity is diagnostic on immunohistochemistry [8].
However, in this case Langerin postivity or confirm mutation in proto-
oncogene BRAF-V600E could not be showed or demonstration of
birbeck granules was not done due to unavailability of these ancillary
aids [8].

Eosinophilia is an important feature of LCH. The probable
pathogenesis for this is C-C Motif Ligand 11 (CCL-11)/
eotaxin-1 expression in LCH cells which may attract eosinophilic
infiltration [9]. Janin et al found an evidence for release of three
cationic proteins and subsequent uptake in macrophages in
the immunopathological study of eosinophils in eosinophilic
granuloma of bone [10].

However, in this case there was absence of usually accompanied
eosinophilia both in the BM as well as skin lesions. Infact, in the
skin lesions, eosinophils were hardly seen. Whether it was due to
defect in eosinophilc response to stimuli, is yet to be understood.
An exhaustive search of the literature has revealed only a single case
of LCH without eosinophils [11]. Y Kawabata et al., had suggested
an intimate relationship between the preceding degranulation of
dead eosinophils in necrosis and various kinds of tissue destruction
both in non pulmonary and pulmonary LCH [12]. Thus, cases with
absence of eosinophilia might have better prognosis which is yet to
be determined [12]. However, in this case the expected prognosis
was poor due to multisystem involvement by the disease. The
patient initially responded to chemotherapy, but the exact prognosis
could not be assessed as the patient was lost to follow-up.

This case was unusual in one more aspect, that it involved bone
marrow without any bone lesion. Review of literature shows only
limited number of cases without bone involvement in LCH [13-15].

CONCLUSION(S)

In this case, the patient lacked the characteristic eosinophilia and
lytic lesions of bone. Thus, high index of suspicion and awareness
of characterictic features of LCH (i.e. coffee bean or grooved nuclei)
and CD1a positivity is essential to reach the correct and timely
diagnosis.
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