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Abstract  
We report here the case of a 49-year-old perimenopausal woman, current smoker of 30 pack-years, that 
was referred to our attention in our outpatient pulmonology clinic for the presence of progressive 
exertional dyspnea and persistent cough. In the last five years the patient has been seen in many different 
pulmonology outpatient clinics for the presence of chronic airflow obstruction and performed four 
computed tomography of the chest that showed the presence of a diffuse and bilateral cystic pattern in the 
lung parenchyma. After a careful differential diagnostic approach including medical history, lung function 
tests, laboratory exams and chest imaging reanalysis a diagnosis of pulmonary Langerhans Cell 
Histiocytosis was made with therapeutic recommendation of cigarette smoking cessation. 
Chronic airflow obstruction and diffuse and bilateral cystic lung disease have many different causes. A 
complex differential diagnosis must be applied to every patient to understand the etiology and to provide 
the specific treatment. 
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Introduction 

Pulmonary Langerhans Cell Histiocytosis (PLCH) is a rare interstitial lung disease with the majority of 

cases seen in adults current heavy cigarette smokers. 

Case presentation 

A 49 year-old female, current smoker of 30 pack-years, caucasian, in perimenopausal period,  

presented to the outpatient clinic of the Thoracic Surgery Unit of the University Hospital 

“G.Martino” of Messina, Italy (https://www.polime.it) with a request for a pulmonary biopsy to 

diagnose the cause of her interstitial lung disease. In the last five years the patient has been seen 

in many different pulmonology outpatient clinics.  

In December 2014 a first x-ray of the chest and a computed tomography (CT) (images not 
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available) of the chest showed diffuse and bilateral ground glass opacities, bronchiectasis and 

multiple cysts of the lung parenchyma. In March 2015 she was seen at the pulmonology 

outpatient Clinic of the Vittorio Emanuele University Hospital in Catania, Italy 

(https://www.policlinicovittorioemanuele.it). Her spirometry showed an obstructive pattern with a 

forced expiratory volume in one second (FEV1) of 1.47 liters (59% of the predicted value), forced 

vital capacity (FVC) of 2.75 liters (94% of the predicted value) and a FEV1/FVC ratio of 53%. 

Diffusing capacity of the lungs for carbon monoxide (DLCO) was decreased (43% of the 

predicted value). Bronchodilatation test was not mentioned (Table 1). Six minute walking test 

was within the normal range (400 meters) with an oxygen pulse oximetry (SpO2) minimum value 

of 94% when breathing room air. Serum alpha1 antitrypsin level was 125 mg/dL. The patient has 

been strongly advised of quitting smoking and starting regular treatment with inhaled fluticasone 

furoate/vilanterol (92/22 µg fixed dose combination) once daily. In January 2016 she performed a 

new CT scan of the chest (images not available) showing the same radiological pattern.  

In March 2016 the patient was admitted to the pulmonology outpatient Clinic of the University 

Hospital “A. Gemelli”, Rome, Italy, (https://www.policlinicogemelli.it/). Her spirometry showed 

a FVC (86% of the predicted value), total lung capacity (105% of the predicted value), DLCO 

(26% of the predicted value) (Table 1). Six minute walking test showed an SpO2 minimum value 

of 91% when breathing room air.  

In February 2017 the patient was admitted to the pulmonology outpatient Clinic of the 

“Morgagni-Pierantoni” Hospital, Forlì, (https://www.auslromagna.it/luoghi/ospedali/ospedale-

morgagni-pierantoni-forli) Italy, with a suspected diagnosis of lymphangioleiomyomatosis 

(LAM). Her spirometry showed again an obstructive pattern with a FEV1 of 1.72 L (73% of the 

predicted value), FVC of 2.66 L (96% of the predicted value) and a FEV1/FVC ratio of 49% 

(Table 1). 
 
 

Table 1Temporalchanges in lungfunction values. 
 March 2015 March 2016 February 2017 

 Absolute value % predicted value Absolute value % predicted value Absolute value % predicted value 

FEV1 1.47 L 59% na na 1.72 L 73% 

FVC 2.75 L 94% na 86% 2.66 L 96% 

FEV1/FVC ratio 53 %  na na 49 %  

DLCO  43%  26%  na 

       

DLCO,diffusing capacity of the lungs for carbon monoxide; FEV1,forced expiratory volume in one second; FVC,forced vital capacity;L,litres;na,not 

available 

 
Figure 1 Computed tomography scan of chest of the January 2018 showing a pulmonary pattern of diffuse and bilateral pulmonary cysts with bizarre  
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shapes (arrows) and solid micronodules (arrowheads) predominantly localised in the upper lobes. 

 

 
Bronchodilatation test was again not mentioned. Fiberoptic bronchoscopy with a bronchoalveolar 
lavage (BAL) showed a total cell count of 3.40 x 106/L (normal value of 1 x 106/L), alveolar 
macrophages 82% (normal range 80 to 90%), lymphocytes 9% (normal range 5 to 15%), 
neutrophils 8% (normal range ≤3%), eosinophils 1% (normal range (<1%) (3). The 
immunostaining of the BAL cells for CD1a was negative. Serum VEGF-D level was 297 pg/mL 
(a cut off value of 574 pg/mL has a sensitivity and specificity for sporadic LAM of 86% and 91% 
respectively)(6). The patient has been again strongly advised of quitting smoking. One year later 
a new high-resolution CT scan of the chest (HRCT) showed a worsening pattern of the diffuse 
pulmonary cysts with the appearance of solid micronodules (figure 1). The patient did not quit 
smoking despite the recommendations in all pneumological visits. 
A second opinion performed by a radiologist (https://www.multimedica.it/medici/zompatori-
maurizio/) expert of interstitial lung diseases has been requested. The characteristic radiological 
pattern evolution of the chest CT in the patient current smoker habit was considered diagnostic of 
pulmonary Langerhans Cell Histiocytosis 
Discussion  
Histiocytic disorders comprise a broad spectrum of diseases caused by proliferative abnormalities 
in the macrophage and dendritic cell lineages. Some of these are primary disorders, while others 
result from a histiocytic response to a known cause (2), and the most common of thesis 
pulmonary Langerhans Cell Histiocytosis (PLCH). Adult PLCH occurs prevalently between 20-
40 years current smokers (7). PLCH is characterized by an accumulation of a large number of 
monoclonal CD1a+ Langerhans cells in loosely formed bronchiolo-centric granulomas, associated 
with lung pseudocysts (1). 
HRCT of the chest in an early-stage of the disease shows ill-defined 1-10 mm centrilobular 
pulmonary nodules that may be cavitated. As disease progresses, the cysticlesions predominate 
over nodules. Cysts may be thin- or thick-walled and often have bizarre shapes. The nodular and 
cystic lesions are typically bilateral and concentrated in the upper and middle lung zones, with 
relative sparing of the anterior tips and the bases of the lung, especially the costophrenicsulci. 
The characteristic chest HRCT features in correlation with the smoking habit are considered to be 
diagnostic for PLCH and obviate the need of a lung biopsy (1). At the time of the clinical 
presentation the results of the spirometry may be extremely variable. The most consistent 
abnormality is a reduction in the carbon monoxide diffusing capacity, which is present in 60-90 
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% of the patients (7). The most common symptoms at the clinical presentation are non-productive 
cough and exertional dyspnea. Hemoptysis and chest pain are infrequent (5). The identification of 
⩾5% CD1a+ cells in BAL cells obtained from patients with PLCH has both low specificity and 
sensitivity (4). The evolution of PLCH is variable and unpredictable and smoking cessation is the 
principal treatment. 
Conclusions 
Chronic airflow obstruction and diffuse and bilateral cystic lung disease have many different 
causes. A complex differential diagnosis must be applied to every patient to understand the 
etiology and to provide the specific treatment. 
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