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Abstract

Pulmonary histiocytosis, eosinophilic granuloma, also known as pulmonary Langerhans cell histiocytosis X (PLCH). PLCH is a 
known but a rare cause of diffuse interstitial lung disease; linked to tobacco smoking; affecting young individuals usually in the third 
and fourth decades of life PLCH characterized by destructive granulomas containing a large number of Langerhans cells. The granu-
lomas exclusive affect the terminal bronchioles, in young adult smokers. The disease may be diffuse or multifocal. High-Resolution 
Computed Tomography (HRCT) is a useful tool in the diagnosis of PLCH by allowing the identification of lung cysts and nodules. 
Bronchoalveolar Lavage (BAL) strongly supports the diagnosis in an occasional patient. The pathogenesis of PLCH remains unknown. 
A lung biopsy provides a specific diagnosis of PLCH; however, the procedure is invasive and not devoid of complications. BAL fluid 
Langerhans cells are not increased in PLCH; but, there is a low expression of CD80 and plasmacytoid and myeloid dendritic cells 
(DCs). The sensitivity and specificity of DCs is considerably higher in the currently recommended marker CD1a; however, CD80-
positive bronchoalveolar lavage fluid has been shown to more optimal for the diagnosis of PLCH. The course of PLCH is unpredictable, 
varying from benign self-limiting disease with spontaneous regression, or a more severe path with progression to respiratory failure 
and death. The condition, when confined to the lungs, has a favorable outcome, with cessation of smoking. The authors consider PLCH 
of interest because of the low the frequency of the disease. 
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Introduction

Microscopic examination of the lungs in PLCH reveals infiltration by activated Langerhans cells (LHC). The LHC is thought to represent 
differentiated cells of the dendritic cell system. The LHC is typically found in the skin, reticuloendothelial system, the lungs, the pleura 
and the heart. The LHC can be identified by immunohistochemical staining techniques/electron microscopy by demonstration of Birbeck 
granules. Birbeck granules are rod-shaped cytoplasmic bodies with a central linear density and a striated appearance, solely found in LHC; 
first described in 1961 by Birbeck MS, Breathnach AS, Everall JD [1]. 

The Birbeck granules form a part of normal Langerhans cell histology. The presence of Birbeck granules in lungs allows differentiation 
of Langerhans cell histiocytoses from other lung proliferative cell lines [1-3]. 
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The pediatric histiocytic disorders, which refer to Letterer-Siwe disease and Hand-Schüller-Christian disease are typically a multior-
gan disease; in contrast to PLCH, which usually affect the lung. However, 4-20% of patients with PLCH have been reported to have cystic 
lesions in the bones [4].

The cause of pulmonary histiocytosis X is unknown, but two recent series suggest a relationship with cigarette smoking [5]. 

The actual prevalence of PLCH is unknown. One study from the United States reported an incidence of < 5% of patients who underwent 
lung biopsy for the diagnosis of interstitial lung disease [6]. 

In another study, of 15 patients with PLCH were diagnosed after lung biopsy, compared with 274 cases of sarcoidosis. In PLCH most 
patients the lung changes resolve or stabilizes, leaving minor residual changes. Only a minority of patients with PLCH progress to paren-
chymal lung disease that is ultimately fatal [5,6].

Discussion

Microscopic examination of the lungs in PLCH reveals infiltration by activated Langerhans cells (LHC). The LHC is thought to represent 
differentiated cells of the dendritic cell system. The LHC is typically found in the skin, reticuloendothelial system, the lungs, the pleura and 
the heart. The Langerhans cells can be identified by immunohistochemical staining techniques/electron microscopy by demonstration 
of Birbeck granules. Birbeck granules are rod-shaped cytoplasmic bodies with a central linear density and a striated appearance, solely 
found in Langerhans cells; first described in 1961 by Birbeck MS, Breathnach AS, Everall JD [1]. The Birbeck granules form a part of normal 
Langerhans cell histology. The presence of Birbeck granules in lungs allows differentiation of Langerhans cell histiocytoses from other 
lung proliferative cell lines [2,3]. The pediatric histiocytic disorders, which refer to Letterer-Siwe disease and Hand-Schüller-Christian 
disease are typically a multiorgan disease; in contrast to PLCH, which usually affect the lung. However, 4 - 20% of patients with PLCH have 
been reported to have cystic lesions in the bones [4]. The cause of pulmonary histiocytosis X is unknown, but two recent series suggest 
a relationship with cigarette smoking [5]. The actual prevalence of PLCH is unknown. One study from the United States reported an inci-
dence of < 5% of patients who underwent lung biopsy for the diagnosis of interstitial lung disease [6]. 

In another study, of 15 patients with PLCH were diagnosed after lung biopsy, compared with 274 cases of sarcoidosis. In PLCH most 
patients the lung changes resolve or stabilizes, leaving minor residual changes. Only a minority of patients with PLCH progress to paren-
chymal lung disease that is ultimately fatal [5,6].

The accumulation of Langerhans cells with exposure to cigarette smoking is based on the hypothesis that the early histologic and 
radiographic findings are peribronchiolar and most prominent in the upper and middle lung zones, as seen in other smoking-related 
lung diseases. The lung infiltrates in PLCH are composed of eosinophils, lymphocytes, plasma cells, macrophages, Langerhans cells, and 
fibroblasts, which form granulomatous nodules around the terminal and the respiratory bronchioles, destroying small airway. End-stage 
PLCH is associated with fibrotic stellate scarring often associated with lung cysts and honeycombing, which may be indistinguishable 
from other chronic interstitial diseases [5].

Pathophysiology

The accumulation of Langerhans cells with exposure to cigarette smoking is based on the hypothesis that the early histologic and 
radiographic findings are peribronchiolar and most prominent in the upper and middle lung zones, as seen in other smoking-related 
lung diseases. The lung infiltrates in PLCH are composed of eosinophils, lymphocytes, plasma cells, macrophages, Langerhans cells, and 
fibroblasts, which form granulomatous nodules around the terminal and the respiratory bronchioles, destroying small airway. End-stage 
PLCH is associated with fibrotic stellate scarring often associated with lung cysts and honeycombing, which may be indistinguishable from 
other chronic interstitial diseases [5].
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A study from Belgium reported that 3% of patients referred from 20 lung disease centers for further evaluation of diffuse lung disease 
were diagnosed with PLCH [7].

A large Japanese study estimated the prevalence of PLCH at 0.27 males and 0.07 females per 100,000 population based on hospital dis-
charge summaries over a 1-year period. The authors added that epidemiological data available from the developing world was scant [8]. 

PLCH is a rare entity, and no definitive epidemiologic data are available on racial and gender bias. The peak incidence of PLCH occurs 
in the 20- to 40-year age group [12]. However, a study by Vassallo., et al. a survey of 102 patients showed a female predominance of 61%. 
Patients with PLCH commonly present with shortness of breath, cough, fatigue and occasionally by chest pain secondary to a pneumo-
thorax. Clinical examination of PLCH reveals non-specific signs; including rales, a wheeze, or decreased breath sounds on auscultation. 
The pulmonary function tests in PLCH also show a mixed pattern may reveal an obstructive, restrictive, or mixed. There is a reduction in 
the carbon monoxide diffusion capacity in the majority of patients. A decrease in carbon monoxide diffusing capacity is present in up to 
90% of patients [9-11].

Epidemiology

Spontaneous Pneumothorax: Minghini A and Trogdon SD described a Recurrent spontaneous pneumothorax in pulmonary histiocyto-
sis X. in a young adult male that was successfully treated with thoracoscopic stapling of bullae and pleural abrasion [14].

Callebaut W, Demedts M, and Verleden G published a detailed retrospective analysis of 8 cases of PLCH to bring the clinical features, 
the imaging features and the therapeutics aspects up-to-date. The patients represented 2.8% of cases of PLCH registered with pulmonary 
physicians in Flanders. In this study, 75% of patients were active smokers. Clinically patients with PLCH presented with a cough, short-
ness of breath and non-specific constitutional symptoms. Recurrent spontaneous pneumothorax was frequent was relatively common 
at 37.5%, during the disease, requiring chemical or surgical pleurodesis. The spirometric pattern was variable in PLCH, but there was a 
significant reduction in the CO-transfer factor in all the patients. Lung nodules and cystic lesions on imaging, but transbronchial biopsies 
were found insensitive. Open lung biopsies were much more efficient, leading to diagnosis in 6 of 8 patients. Systemic staging revealed a 
second focus in half the patients. Corticosteroids and immune suppressive drugs showed no apparent response. The ultimate treatment 
of patients with PLCH associated with diffuse interstitial lung disease in 25% is lung transplantation, however bilateral pleurodesis is 
regarded as a contraindication for lung transplantation in some centers [15].

Case Reviews 

The course and prognosis in PLCH are variable and is related to smoking cessation; there is a progression of disease in patients who 
continue to smoke, but the condition stabilizes or regresses in patients that quit smoking. There are several factors associated with an 
adverse prognosis; including extremes of age, chronic lung changes such as cysts and honeycombing are seen on imaging, prolonged use 
of corticosteroids, abnormal lung function, multiorgan involvement a recurrent pneumothorax, severe pulmonary artery hypertension, 
and patients with diabetes insipidus. The prognosis is favorable in patients with radiographic sparing of the costophrenic, and cellular 
infiltrates and lack of fibrosis on a lung biopsy specimen. Some patients may progress to end-stage lung fibrosis. A retrospective study by 
Vassallo R. and associates showed median survival with PLCH of 12.5 years after diagnosis. Another European study showed a median 
survival of 13 years in PLCH [10,13].

Prognosis

The imaging findings in PLCH depends at the stage of the lung disease at the time of diagnosis. In the early stage of disease may show 
ill-defined nodules. As the disease is linked to smoke inhalation; the middle and upper lung zones predominately involved. The nodules 
may cavitate due to cystic degeneration, and with the progression of the disease, there is a superimposition of the reticular pattern seen 
as cysts on a CXR. [12]. The combination of cysts and lung parenchymal undergo fibrosis and eventually to a honeycomb pattern [9]. HRCT 
plays a pivotal role in diagnosis/differential diagnosis of PLCH. 

The diagnosis PLCH is apparent on HRCT when both ill-defined nodules and cysts are seen in a heavy smoker. However, the accuracy of 
HRCT falls considerably when nodules or cysts alone are present. Most of these cases are confirmed by lung biopsy [9,12].
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Favourable outcome; Miadonna A., et al. described a patient with PLCH that presented with pyrexia, shortness of breath, non-specific 
constitutional symptoms, including nocturnal hyperhidrosis and chest pain, that had a favourable outcome. The HRCT and lung biopsy 
were suggestive of PLCH. The disease was confined to the lungs to the lungs; the patient responded well to cessation of smoking and cor-
ticosteroids. A follow-up HRCT showed partial resolution of lung lesions [16].

Figure 1: A CXR of 27-year-old-male with a Histiocytosis X with a long history of smoking.

Figure 2: HRCT axial scans on the same patient as in figure 1: Show a combination 
of cysts, lung parenchymal undergo fibrosis and a honeycomb pattern. HRCT plays a 

pivotal role in diagnosis/differential diagnosis of PLCH.
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Figure 3: HRCT axial scans on the same patient as in figure 1: Show a combination of cysts, lung 
parenchymal undergo fibrosis and a honeycomb pattern. HRCT plays a pivotal role in diagnosis/dif-

ferential diagnosis of PLCH.

Figure 4: Histiocytosis X; a 33-year-old man with a long history of smoking, showing interstitial shadow-
ing on a CXR and HRCT. 
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Conclusion

PLCH is a rare cause interstitial lung disease; linked to tobacco smoking; affecting young individuals usually in the third and fourth de-
cades of life. PLCH is associated with destructive granulomas containing a large number of Langerhans cells. The granulomas exclusive af-
fect the terminal bronchioles, in young adult smokers. The disease may be diffuse or multifocal. HRCT is an essential tool in the diagnosis 
of PLCH by allowing the identification of lung cysts and nodules. BAL strongly supports the diagnosis in an occasional patient. The patho-
genesis of PLCH remains unknown. A lung biopsy provides a specific diagnosis of PLCH; however, the procedure is invasive and not devoid 
of complications. PLCH has an unpredictable course, varying from benign self-limiting disease with spontaneous regression, to a more 
aggressive course leading to respiratory failure and death. PLCH has a favorable outcome when the disease is confined to the lungs has 
a favorable outcome, with cessation of smoking. The authors consider PLCH of interest because of the low the frequency of the disease. 
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