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ABSTRACT
Langerhans’ cell histiocytosis (LCH) is a rare disease characterized by 
clonal proliferation of Langerhans cells. It manifests as single system 
unifocal, multifocal or multisystem disease. The diagnosis is always 
on histological assessment. We report a case of Langerhans’ cell 
histiocytosis in a young child with clinical signs of decompensated 
liver disease whom the histological and immunohistochemical 
analysis of the liver biopsy, lymph node biopsy and radiology formed 
the diagnosis of multisystemic LCH. 
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INTRODUCTION
Langerhans cell histiocytosis (LCH) is a rare disease of unknown 
etiology that mainly affects young children. The clinical spectrum 
ranges from solitary or few indolent and chronic lesions in bone, 

skin or other organs called as Eosinophilic granulomas to a fatal, 
acute, fulminant, disseminated disease with multiorgan involvement 
(Litterer-Siwe Disease). The intermediate clinical form, called Hand-
Schüller-Christian disease, is characterized by multifocal, chronic 
involvement and classically presents as a triad of diabetes insipidus, 
proptosis and lytic bone lesions. These all are characterized by 
accumulation of proliferating Langerhans cells (LC) which have 
surface markers and ultrastructural features similar to cutaneous 
LC and variably admixed with eosinophils[1,2]. Less commonly 
LCH can involve lung, spleen, bone marrow and rarely liver and 
gastrointestinal tract[1].  
    Sclerosing cholangitis in children is a rare pathology of varied 
etiology which is characterized by chronic inflammation, and 
progressive fibrosis of extrahepatic and intrahepatic bile duct 
system. Sclerosing cholangitis may occur in 10-15% of patients with 
the multivisceral form of LCH[3]. LCH related sclerosing cholangitis 
and subsequently progressive fibrosis and parenchymal involvement 
leads to biliary cirrhosis, portal hypertension and even chronic liver 
failure[4]. Only few cases of LCH presenting with liver failure have 
been published in English literature so we find this rare case worth 
reporting; who initially presented as decompensated liver disease 
and found to be a case of underlying multisytemic LCH. 

CASE REPORT
A three years 7 months old male child without any prior co morbid-
ity presented with complaints of jaundice for last 5 months, abdomi-
nal distention for last 2 months. He had no history of neonatal cho-
lestasis, umbilical or neonatal sepsis. There was no history of copper 
utensil usage. On general physical examination he was having pal-
lor, Icterus, clubbing, ascites and generalized lymphadenopathy. On 
upper gastrointestinal endoscopy he had grade 2 esophageal varices. 
On abdominal ultrasound examination revealed an enlarged liver 
(span 13.6 cm) with irregular, lobulated outlines, coarse echo texture 
with periportal cuffing, intra-hepatic biliary radicals showed diffuse 
irregular thickening of walls, enlarged spleen and ascites. On labora-
tory examination he was found to have high total bilirubin of 14.6 
mg/dL with direct fraction of 8.9 mg/dL, high alkaline phosphatase 
(392 IU/L, normal value 32-92 IU/L) and low albumin (1.7 g/dL). 
All viral, autoimmune and metabolic markers were negative. The 
liver biopsy showed distortion of acinar architecture with formation 
of parenchymal nodules separated by thick fibrous septae. Portal 
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tracts and septae showed loose edematous connective tissue, periduc-
tal concentric fibrosis, and moderate excess of mixed inflammation 
including neutrophils and eosinophils. There were periportal mixed 
inflammatory cell spill over and moderate ductular reaction with 
ductular bile plugs seen. Few large periportal histiocytic granuloma-
tous collections seen admixed with fair number of neutrophils and eo-
sinophils also seen. The hepatocytes showed cellular and canalicular 
cholestasis. Zeihl-Neelson staining done for mycobacterium was non-
contributory. Immunohistochemically (IHC) these histiocytes were 
positive for S-100 and CD 1a (Figure 1 A-D). In view of presence of 
histiocytic granulomas in the liver biopsy and generalized lymphade-
nopathy, excisional biopsy of cervical lymph node was done which 
showed complete effacement of follicular architecture with diffuse 
sinusoidal and paracortical infiltration by sheets of mononuclear 
atypical histiocytes along with fair number of eosinophils in between 
and few multinucleated histiocytic giant cells. These histiocytic cells 
showed enlarged, folded, focally reniform nucleus with prominent 
nuclear grooving, irregular clefted nuclear membrane, conspicuous 
nucleoli and moderate amount of eosinophilc cytoplasm. There were 
few areas of necrosis seen with eosinophilic infiltration. On IHC 
examination the atypical histiocytic cells were positive for S-100 
and CD1a (Figure 2 A-D). The histopathological diagnosis on liver 

biopsy; Cirrhosis due to Langerhan’s Cell Histiocytosis (LCH) re-
lated secondary sclerosing cholangitis was rendered and the Lymph 
node biopsy biopsy was diagnosed as LCH. Later on skeletal survey 
revealed multifocal osteolytic bone lesions in the skull and ilium. On 
further investigations saddle shaped sphenoid with hypothalamus-
pituitary axis involvement were noted. There was no evidence of 
lung involvement seen on X-ray chest and computed tomography 
chest examination. The patient was discharged in a stable condition 
to the oncology centre for further management with a final diagnosis 
of multisystem LCH.

DISCUSSION 
Histiocytic syndromes are divided into three classes: class I is 
LCH, class II comprises of histiocytosis other than LCH and class 
III includes malignant histiocytic disorders[3]. LCH is a group of 
diseases that have widely disparate clinical manifestations from 
asymptomatic to clinically significant symptoms and consequences. 
It can involve any organ and the clinical symptoms depend upon 
the site, organ or systems involved and their functional impairment. 
The common sites of involvement in LCH are bone, skin, lymph 
nodes, lung, thymus, bone marrow, liver, spleen, central nervous 
system (hypothalamic-pituitary region) and gastrointestinal tract. 
LCH is broadly divided in two categories: single system and multi 
system disease. The Eosinophilic granuloma, Hand Schuller-
Christian disease and Litterer-Siwe disease are all examples of 
clinical spectrum of this disease but not the specific disease entities[5]. 
These all are characterized by accumulation of proliferating cells 
with surface markers and ultrastructural features similar to cutaneous 
Langerhans cells (LCs)[2]. Neoplastic cells are actively proliferating, 
round rather than dendritic in shape, functionally defective in antigen 
presentation and show a deviant regulation of cell division and the 
tissue distribution[3]. 
    Pathogenetically, LCH is a neoplastic condition, thought to be 
arising from epidermal LCs. These epidermal LCs in response to 
some external hyper inflammatory stimulus or as a result of cell-
autonomous genetic event get activated. The activated LCs undergoes 
transcriptional reprogramming and which subsequently leads to 
epithelial –mesenchymal transformation (EMT) of these cells. The 
activated LCs express CD2, CD11b, CD24, CD44, CD54, CD58, 
CD80, CD86, β1 and β2 integrins along with down regulation of 
E cadherin. Activation and EMT are necessary for the spread and 
invasion of these cells to the particular site[2]. Acccumulated LCs 
alongwith other inflammatory cells create cytokine cascade through 
autocrine and paracrine amplification of cell signals, resulting 
into development of LCH through recruitment, maturation, and 
proliferation of LCs. The cytokines also causes development of other 
characteristic features of LCH such as fibrosis, necrosis, osteolysis[6]. 
At the molecular level there are frequently recurring oncogenic 
BRAF mutations, along with rare KRAS and TP53 mutations have 
been reported, suggesting the neoplastic nature of this entity[7,8].
    The liver lesions can be due to direct or indirect effects of LCH. 
Indirect effects on the liver of LCH elsewhere in the body are 
mediated through an accompanying macrophage activation syndrome 
that is most likely responsible for hepatomegaly, splenomeglay and 
hypoalbuminemia but without direct infiltration. These indirect 
effects are completely reversible[9]. Whereas in case of direct liver  
involvement by LCH  are in two forms: first, one is a portal tract 
inflammation without LCH infiltration due to cytokines and the 
second one is the infiltration of the portal tracts and bile ducts with 
LCH. Laboratory findings in such cases are of cholestasis which 
reflects the damage of large or medium sized bile ducts. In these 

Figure 1 Liver Biopsy. A: Sclerosing fibrosis of portal tracts (Inset- 
periductal concentric fibrosis); B: Ductular reaction with mixed 
inflammatory infiltrate; C: Periportal granulomatous lesion -showing 
histiocytic collection (large arrow) admixed with eosinophils (small arrow) 
(H and E, 200×); D: Histiocytes are positive for CD1a (200×).

Figure 2 Lymph Node Biopsy. A: Sheets of atypical histiocytes (large 
arrow) eosinophils (small arrow) (H and E, 100×); B: Sheets of atypical 
histiocytes with irregular nuclei, nuclear grooving (large arrow) admixed 
with eosinophils (small arrow) (H and E, 200×); C: Histiocytes are positive 
for S-100 (200×). D. Histiocytes are positive for CD1a (200×).
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patients, the disease is usually chronic and progressive and the liver 
biopsy may demonstrate infiltration of the portal area and basement 
membrane of the bile ducts with LCH cells[9]. 
    The portal tracts inflammation either due to massive release of 
cytokines or due to proliferating LCs infiltration leads to sclerosing 
cholangitis and subsequently biliary cirrhosis in cases of LCH. 
Although a portal lymphohistiocytic infiltrate is most characteristic, 
probably cytokine-mediated hepatocellular damage also contribute to 
substantial functional impairment of liver or even hepatic failure as a 
presenting feature[9,10,11].
    Portal tracts injury causing occurrence of sclerosing cholangitis 
due to Langerhans cell histiocytosis (LCH) is a rare cause of 
end-stage liver disease, seen mainly in children[4]. On average, 
sclerosing cholangitis develops 2 years after diagnosis in children. 
Liver involvement is a factor of poor prognosis. It precipitates 
the occurrence of biliary cirrhosis and later on manifestations 
of decompensated liver disease. Usually, sclerosing cholangitis 
secondary to LCH responds poorly to the treatment[4,10,12]. In the 
indexed case there were periportal granulomatous collection of 
histiocytic cells admixed with eosinophils seen. 
    For definitive diagnosis of LCH alongwith characteristic light 
microscopy, there is a requirement of CD1a positivity and/or 
presence of Birbek granules on electron microscopy according to 
the Writing Group of the Histiocyte Society[5]. In our patient S-100 
and CD1a were positive in atypical histiocytes seen both in liver and 
lymph node biopsies. 
    To conclude the discussion decompensated chronic liver disease 
can be the initial presenting feature of LCH in young patients. And the 
liver biopsy findings of periportal histiocytic granulomas collections 
alongwith eosinophils in presence of sclerosing cholangitis may be 
considered as histological pointers that liver disease is secondary to 
LCH and should be confirmed by immunohistochemistry. 
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