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Abstract
Pulmonary Langerhans’ Cell Histiocytosis (PLCH) is a rare interstitial lung disease with characteristic radiological 

features on high resolution computed tomography (HRCT). The diagnosis is usually delayed as the illness is either 
asymptomatic or has mild symptoms in the initial stage. We present a case of 54 yrs old smoker who presented 
with acute febrile illness associated with cough and sputum production due to upper respiratory tract infection. A 
subtle abnormality on chest X-ray led to the performance of HRCT chest showing few tiny nodules which progressed 
on repeat HRCT after a period of observation. A thoracoscopic lung biopsy confirmed the diagnosis of Pulmonary 
Langerhans’ Cell Histiocytosis (PLCH). This case represents an earliest radiological stage of PLCH.
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Case Report
A 54 years old male with 30 pack years of smoking history was 

admitted through the emergency room with acute symptoms of 
fever, cough and mild shortness of breath. His past history included 
hypertension, diabetes mellitus and coronary artery disease requiring 
coronary artery bypass graft. He denied any recent history of weight 
loss, night sweats, and close contact with a sick patient or travel to a 
tropical country. On clinical examination, he was febrile and has mild 
tachycardia and tachypnea. He had normal oxygen saturation and 
blood pressure, his upper airway examination was unremarkable, 
examination of chest revealed vesicular breath sounds with no added 
sounds. Examination of cardiovascular, abdomen and central nervous 
system was normal. Initial investigation showed a white blood cell 
count of 16,000 with 81% neutrophils. His serum C-reactive protein 
was elevated at 95 mg/L and ESR was 46. Serum hepatic and renal 
profiles were within normal range. A sputum and blood cultures were 
negative. A presumptive diagnosis of acute viral upper respiratory tract 

with superadded bacterial infection was made and patient was treated 
with a course of antibiotics resulting in resolution of all presenting 
symptoms. Chest X-ray which was done to rule out pneumonia showed 
a subtle nodular opacity at the right upper lobe (Figure 1). In view 
of history of prolonged smoking, a high resolution CT scan (HRCT) 
of the chest was performed to rule out mass lesion. The HRCT chest 
showed tiny scattered nodules with some showing cavitations and 
small mediastinal lymph nodes. In addition a hypodense left thyroid 
nodule was noted (Figure 2). A differential diagnosis of metastatic 
lesions, fungal infection, Wagener’s granulomatosis and septic emboli 
was suggested. A fine needle aspiration of left thyroid nodule did not 
show any evidence of malignancy. Tumor markers, fungal serology and 
vasculitis workup was negative. An echocardiography did not show any 
evidence of valvular heart disease or vegetations. A fluorodexyglucose 
positive emission tomogram (FDG-PET) of whole body was performed 
to rule out underlying malignancy and it did not show any abnormal 
FDG uptake in the body (Figure 3). After a negative workup for 
possible causes of multiple nodular lung lesions, it was decided to 
repeat chest imaging in three to four weeks time. An HRCT chest on 
follow up showed significant increase in number of cavitating and non-
cavitating nodules in both lung fileds (Figure 4). The patient denied 
respiratory symptoms and clinical examination was unremarkable. A 
video assisted thoracoscopic lung biopsy was performed to establish 
the diagnosis. Histological examination confirmed the diagnosis of 
Pulmonary Langerhans’ Cell Histiocytosis (PLCH) (Figure 5-7). The 
patient was advised to abstain from both active and passive smoking 
and avoid all kinds of smoke exposure. Surprisingly, the repeat HRCT 
chest two months after cessation of smoking showed almost complete 
resolution of all nodular densities (Figure 8). The patient was reassured 
and advised to avoid all types of smoke exposure in future.

Figure 1: A subtle nodular density in the right upper lobe (arrow).
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Discussion
Pulmonary Langerhans’ Cell Histiocytosis (PLCH) is an uncommon 

interstitial lung disease that occurs predominantly in adult cigarette 
smokers. The term “pulmonary Langerhans’ cell histiocytosis” was first 
described by Farinacci in 1951 and refers to disease in adults that affects 
the lungs, either in isolation or in addition to other organ systems [1]. 
PLCH is one of Langerhans’ cell histiocytosis (LCH) diseases that are 
characterized by uncontrolled proliferation and infiltration of various 
organs by Langerhan’s cells varying widely from diffuse body involvement 

with a very poor prognosis to a localized disease involving only one 
organ. Several organ systems may be involved in LCH, including the 
lungs, bone, skin, pituitary gland, liver, lymph nodes, and thyroid [2,3]. 
Dating back to the era when the disease pathophysiology had been 
completely unknown, the original term histiocytosis X encompassed 
three different clinical forms of Langerhans’ cell histiocytosis, Abt-
Letterer-Siwe disease (organomegaly, lymphadenopathy, and skin rash), 
Hand-Schuller-Christian disease (exophthalmos, diabetes insipidus and 
osteolysis of the skull) and Eosinophilic Granuloma (isolated osteolytic 

Figure 2: HRCT chest (May 9, 2009) showing multiple tiny nodules (ar-
rows) and a close up view of cavitary.

Figure 3: FDG-PET scan of whole body showing no abnormal FDG up-
take.

Figure 4: HRCT chest (May 26, 2009) showing multiple bilateral nodules.

 

Figure 5: High-power view demonstrating langerhans’ cell histiocytes with 
pale cytoplasm and characteristic nuclear grooves and folds.

 S- 100 

Figure 6: Immunohistochemistry for S-100 demonstrates diffuse staining of 
Langerhans’ cell histiocytes.
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bone lesions) [4]. The Histiocyte Society has established a simplified 
classification system. According to this system, PLCH is a disease in 
adults that affects the lungs, either in isolation or in addition to other 
organ systems [5]. The peak age of incidence of PLCH is between 20 
and 40 years of age. Gender difference varies widely in various studies. 
Some case series citing male predominance while others describe an 
equal male to female ratio [6,7]. The etiology of PLCH is not clearly 
understood, but it is postulated that immune system interactions 
between Langerhans’ cells, pulmonary epithelial cells and lymphocytes 
may be a cause of interstitial and nodular involvement of lung [8]. The 
only consistent epidemiologic association is cigarette smoking, which 
is present in the overwhelming majority (> 90%) of cases of PLCH. 
The strong association between smoking history and development 
of PLCH is well cited although smoking is not related to severity of 
pulmonary involvement since peak incidence of disease is in relatively 
young adults. Smoking effects the bronchial epithelial cells releasing 
several cytokines which can influence proliferation, differentiation 
and survival of Langerhans’ cells leading to their accumulation in the 
lung parenchyma resulting in lung damage [9,10]. Several hypotheses 
have been proposed to explain the association between cigarette 
smoking and PLCH. According to one, cigarette smoke induces the 
secretion of bombesin-like peptides from neuroendocrine cells in the 
lungs. These peptides may have an important role in mediating lung 
injury and consequently induce lung fibrosis [11]. Other components 
of cigarette smoke, such as tobacco glycoprotein, have also been 
implicated in the pathogenesis of PLCH .Tobacco glycoprotein is 
an immunostimulant that induces lymphocyte differentiation and 
lymphokine production [12]. Nevertheless, PLCH occurs in a very 

small percentage of smokers, so genetic or environmental factors likely 
contribute to the development of this disease. Other than smoking, 
lymphoma has been reported to be an associated factor in some case 
reports [13,14]. The most common symptom in patients with PLCH 
is cough, occurring in almost two thirds of patients. Cough is mostly 
dry and may be associated with exertional dyspnea, fever, fatigue 
and weight loss [15]. Chest pain in some patients may be due to rib 
involvement or more commonly due to pneumothorax which occurs 
in 10-20% of patients. Clinical examination is usually unremarkable 
except in patients with pneumothorax or advanced disease [16]. Chest 
radiograph findings depend on stage of the disease. In early stage it may 
show tiny bilateral nodules mainly involving the upper lobes while in 
advanced stage a reticulonodular pattern with preserved lung volume 
or even emphysematous change may be evident [17-19]. HRCT of the 
chest is an excellent tool in predicting the diagnosis of PLCH. Features 
of diffuse, irregularly shaped cystic spaces with small peribronchiolar 
nodular opacities predominantly in the upper lobes, is highly suggestive 
of PLCH [19]. The HRCT chest findings depend on the stage of the 
disease. In the early stage, the most common finding is nodular change, 
whereas in the later stages, cystic change and fibrosis predominate. 
The cysts in PLCH are usually small and thin walled. Although HRCT 
may show a pathognomonic finding of nodules and cysts, it cannot be 
used solely to conclude a diagnosis of PLCH. There should be some 
other evidence of PLCH - either presence of a histologically verified 
LCH at a different location or an increased count of CD1a elements 
in the Bronchoalveolar lavage to determine the diagnoses indirectly. 
Only lung biopsy gives direct information about presence or absence of 
typical LCH granuloma [20].

Gallium scan in PLCH is usually negative while FDG-PET scan 
may be associated with abnormal thoracic and extrathoracic results. 
Patients with nodular disease are more likely to have abnormal PET 
scan finding. Although PET scan imaging cannot reliably distinguish 
between the benign inflammatory nodular lesions of PLCH and 
malignant lesions yet PET imaging can be used as a screening method 
in case of a multisystem disease with pulmonary involvement and in 
the follow up of patients for treatment response [21,22]. Pulmonary 
function test (PFT) results are variable and may show restrictive, 
obstructive or mixed defect. Typical findings on PFT include reduced 
forced vital capacity, normal or increased residual volume and increased 
residual volume to total lung capacity ratio [23]. Bronchoalveolar lavage 
may be helpful in making a diagnosis in the right clinical scenario when 
combined with other modalities like CT scan etc. The diagnostic yield 
of transbronchial biopsy is generally low because of focal nature of the 
disease and a thoracoscopic biopsy is needed to establish the diagnosis 
[24]. The characteristic histological features of PLH are activated 
Langerhans’ cells organized into a loose granuloma and associated 
with lymphocytes and inflammatory cells, particularly eosinophils 
and macrophages and positive staining for S-100 protein, CD1a and 
Lagerin [25,26]. Clinical course of patients with PLCH is variable and 
unpredictable. Spontaneous remission or stable pulmonary status is 
reported in about half of patients although around 10-20% of patients 
may have a progressively declining course leading to end stage lung 
disease, chronic respiratory failure and cor- pulmonale. There are 
reports of increased susceptibility to the development of malignant 
neoplasm in patients with PLCH [27,28]. The only effective management 
in patients with PLCH is cessation of smoking and in advanced stage 
lung transplant. All other treatment modalities are anecdotal and based 
on case reports and case series. Although Corticosteroids alone or 
in combination with cytotoxic agents like Vinblastine, etoposide, 2- 
chlorodeoxyadenosine (2-CdA), and stem cell transplantation, have 
shown benefit in generalized childhood disease, their use in adult PLCH 
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Figure 7: Immunohistochemistry for CD1a demonstrates staining of Langer-
hans’ cell histiocytes.

Figure 8: HRCT chest 2 months after smoking cessation showing almost 
complete resolution of lung nodules with residual tiny cysts.
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is not recommended [29-34]. The role of steroids in management of 
PLCH is controversial. In one study corticosteroid use was associated 
with clinical and radiographic improvement, but no significant change 
in respiratory function test [2] while in another study it has shown 
deleterious effect on lung function [6]. In general, a trial of steroids for 
three to six months is worthwhile in symptomatic patients with nodular 
disease. Although lung transplant has been performed with success 
in end-stage PLCH, the risk of recurrence is significant especially in 
patients who do not quit smoking [2,35].

Conclusion
In conclusion, PLCH is a rare interstitial lung disease which has 

strong association with history of cigarette smoking. Most common 
symptom of this illness is dry cough and pneumothoraces occur in 
10-20% of patients. The disease is suggested by a typical radiological 
appearance although biopsy is usually required for definitive diagnosis. 
There is no effective medical therapy and the role of steroids is 
controversial. Cessation of smoking is the only effective intervention 
in the management of patients with PLCH. Lung transplant has been 
done with success in advanced stages of PLCH and there are reports of 
recurrence of disease in the transplanted lung. 
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