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Abstract. Diffuse cystic lung diseases (DCLDs) are a group of 
heterogeneous lung diseases that are characterized by inflated 
spaces or cysts within the lung parenchyma. They also exhibit 
similar imaging characteristics and clinical manifestations 
compared with those of cystic lesions, such as pulmonary 
cavities, emphysema, bronchiectasis and honeycomb lung. 
The most common DCLDs encountered in the clinic include 
lymphangioleiomyomatosis, Birt‑Hogg‑Dubé syndrome, 
Langerhans cell histiocytosis and lymphocytic interstitial 
pneumonia. In particular, accurate diagnosis of DCLDs in 
terms of the different lesions found is important, because their 
clinical courses, prognoses and treatment strategies vary widely. 
However, because DCLDs usually have overlapping clinical 
presentations, diagnosis typically requires a combination of 
clinical considerations that take into account characteristics 
of the cyst, its distribution, organ of origin and background 
parenchymal findings. The present report documents the case 
of a 73‑year‑old man diagnosed with desquamative interstitial 
pneumonia (DIP). The patient was admitted to the hospital due 
to chest tightness, shortness of breath and intermittent fever. 
The patient had been a smoker for >60 years and had stopped 
smoking for 6 months before being admitted. A transbronchial 
lung biopsy, bronchoscopy and alveolar lavage cytopathogen 
culture were performed to confirm the diagnosis of desqua‑
mative interstitial pneumonia (DIP). The patient was treated 
with hormonal therapy and advised to abstain from smoking. 
The diagnosis of DIP in comparison with other DCLDs was 
summarized for the purpose of providing a clinical basis for 

the accurate clinical diagnosis of DIP and the development of 
evidence‑based practice guidelines.

Introduction

Pulmonary cystic disease is a circular, thin‑walled, 
well‑defined attenuation area in the lung parenchyma (1). The 
wall thickness is <2 mm and the space is usually filled with 
gas or liquid (2). The cystic wall is typically comprised of 
epithelial cells or fibrous tissue, which needs to be differenti‑
ated from cystic diseases, such as emphysema, bullae, cavitary 
disease and honeycomb lung (3). Diffuse cystic lung diseases 
(DCLDs) occur when there are multiple cystic lesions in the 
lung parenchyma caused by different diseases (4), including 
Yersinia lung, Staphylococcal pneumonia, lung Langerhans 
histiocytosis, lymphangioleiomyomatosis, lymphocytic inter‑
stitial pneumonia (LIP) and Birt‑Hogg‑Dube (BHD) syndrome. 
Different DCLDs have similar clinical manifestations, but 
the treatment and intervention methods after diagnosis are 
somewhat different (5). Therefore, delineating the diagnosis 
and identifying the causes of different DCLDs are essential for 
selecting the subsequent treatment strategy.

Desquamative interstitial pneumonia (DIP) is a rare form 
of interstitial lung disease. This disease was first defined and 
named by Liebow and Billingsley (6) in 1965 and was proposed 
to exhibit various features, such as alveolar infiltrates derived 
from alveolar epithelial cell desquamations, relatively slight 
alveolar thickening, monotonous homogeneity of the lesions 
and a typical but non‑specific ground glass appearance of the 
lung margins. However, subsequent studies have shown that the 
infiltrates represent not desquamation but instead pigmented 
macrophages  (7,8). DIP is commonly associated with 
smoking‑related lung disease. Previous studies have shown 
that about 90% or more of patients had a history of smoking. 
However, close to 10% of the population still develops DIP due 
to systemic diseases, infections, environmental/occupational 
exposure to hazardous substances, and medications  (9,10). 
Therefore, the association between smoking and DIP is not as 
robust as that with several other smoking‑related lung diseases. 
For example, 100% patients with interstitial lung disease 
associated with respiratory bronchitis have been documented 
to be smokers (11). This suggests that other factors, such as 
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systemic diseases, infections, environmental or occupational 
exposure to harmful substances and medications, may also be 
associated with DIP.

In terms of clinical diagnosis, desquamative interstitial 
pneumonia (DIP) shares many features with other diffuse 
cystic lung diseases (DCLDs) such as lymphangioleiomyo‑
matosis (LAM) and pulmonary Langerhans cell histiocytosis 
(PLCH). It is necessary to review the diagnosis of the different 
DCLDs (10). DIP is characterized by the accumulation of 
pigmented macrophages in the distal airways and spaces (7). 
Specific manifestations of LAM include cystic changes and 
LAM cytosis, while chest CT manifestations of PLCH usually 
include a combination of nodules and cysts. Nodules are typi‑
cally 1‑10 mm in size and are generally located in the small 
bronchi (4). Furthermore, alveolar filling tends to be more 
diffuse and homogeneous in DIP, which is frequently accom‑
panied with inflammatory cell‑induced septal thickening, mild 
interstitial fibrosis and/or centrilobular emphysema (3). At 
present, the diagnosis of DIP mainly relies on CT and biopsy. 
Other pathological or laboratory tests are only sufficient to 
serve as auxiliary but non‑specific indicators (3). Treatment 
for DIP mainly entails glucocorticoid therapy, though there 
is currently no consensus on its indications, duration or 
dosage (12).

We present a case of a patient diagnosed with DIP and 
outline his diagnostic and therapeutic journey with the aim 
of expanding the case pool of patients with DIP and providing 
clinical data for the diagnosis of DIP.

Case report

A 73‑year‑old male patient, who worked as a farmer in Weifang, 
China, was admitted to the Department of Respiratory and 
Critical Care Medicine of Weifang Second People's Hospital 
(Weifang, China) in June 2019 due to chest tightness, short‑
ness of breath and intermittent fever for 6 months. At 6 months 
before admission, the patient had developed chest tightness 
and shortness of breath, which aggravated after physical 
activity. This was accompanied with intermittent fever at 
37.5˚C, without any obvious regularity. Further medical 
examination results on admission are provided in Table I; the 
results showed that the patient's respiratory rate was slightly 
higher than the reference value, indicating the need for further 
evaluation of pulmonary ventilation. The patient had no chest 
pain or hemoptysis, no nocturnal paroxysmal dyspnea, cough 
or pink foam‑like sputum. After oral treatment with Chai Hu 
oral liquid (10 ml twice a day), the patient's symptoms of chest 
tightness and shortness of breath were still not relieved, so she 
came to our hospital. The patient had a history of smoking 
for 60 years (20 cigarettes per day) and had quit smoking for 
6 months. The patient had no family history of hereditary 
diseases.

The results of the blood gas analysis and the reference 
ranges are shown in Table  II and values were as follows: 
Oxygen partial pressure, 81 mmHg; carbon dioxide partial 
pressure, 34 mmHg; pH, 7.44; the results were not abnormal. 
Furthermore, the leukocyte count was 9.82x109/l, the lympho‑
cyte count was 2.62x109/l, the neutrophil percentage was 
65.6%, the blood sedimentation rate was 60 mm/h, hypersen‑
sitive C‑reactive protein level was 36.20 mg/l, blood glucose 

level was 6.91 mmol/l and calcitonin level was 0.1 ng/ml. The 
results indicated that the lymphocyte count was higher than 
the reference range, and it was considered that the patient 
may have a lung infection. A small number of gram‑positive 
cocci were detected in the patient's sputum smear test, while 
throat swabs tested negative for influenza A and B viruses and 
cytomegalovirus. Pulmonary function examination indicated 
the following: Forced expiratory volume in 1 sec (FEV1), 
12.39 l; FEV1/forced vital capacity, 73.64%; and carbon 
monoxide diffusing capacity (DLCO; actual value/predicted 
value), 68.2%, which indicated small airway dysfunction and 
decreased diffusion capacity. Chest CT (Optima CT660; GE 
HealthCare; slice interval, 5 mm; 120 kV) revealed diffuse 

Table Ⅰ. Medical examination results on admission.

Parameter	 Value	 Reference range

Body temperature, ˚C	 36.8	 36.3‑37.2
Heart rate, beats per min	 85	 60‑100
Respiratory rate, breaths per min	 22	 15‑20
Blood pressure, mmHg	 130/80	 90/60‑120/80

Table II. Results of diagnostic tests.

		  Reference
Parameter	 Value	 range

Blood gas		
  Oxygen partial pressure, mmHg	 81	 80‑100
  Carbon dioxide partial pressure,	 34	 35‑45
  mmHg
  pH	 7.44	 7.35‑7.45
Blood biochemical analysis		
  White blood cell count, 109/l	 9.82	 3.5‑9.5
  Lymphocyte count, 109/l	 2.62	 0.8‑4
  Neutrophil percentage, %	 65.6	 50‑75
  Blood sedimentation, mm/h	 60	 0‑20
  Ultrasensitive C‑reactive protein,	 36.20	 0‑10.0
  mg/l	
  Blood glucose, mmol/l	 6.91	 3.9‑6.1
  Calcitonin, ng/ml	 0.1	 0‑0.05
Pathogenetic testing		
  Gram‑positive cocci	 +	 ‑
  Influenza A virus	 ‑	 ‑
  Influenza B virus	 ‑	 ‑
  Cytomegalovirus	 ‑	 ‑
Pulmonary function		
  FEV1, l	 12.39	 >92
  FEV1/forced vital capacity, %	 73.64	 >75
  Carbon monoxide diffusing	 68.2	 26.5‑36.9
  capacity, %

FEV1, forced expiratory volume in 1 sec.
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ground glass shadows in both lungs, with clear margins under 
the pleura, cystic cavity in some parts and a solid nodule in the 
outer basal segment of the left lower lobe (Fig. 1).

In conjunction with the patient's medical history, laboratory 
tests and imaging findings, the diagnosis indicated a noninfec‑
tious disease, such as Langerhans histiocytosis, lymphocytic 
interstitial pneumonia, Birt‑Hogg‑Dubé syndrome, and DIP. 
In addition, a panel of possible non‑infectious diseases, such 
as Langerhans histiocytosis, LIP, lung manifestations of BHD 
syndrome and DIP, were considered. Therefore, bronchoscopy 
and alveolar lavage fluid (BALF) cell pathogen culture, in 
addition to transbronchial lung biopsy (TBLB) histopathology, 
were performed (13).

In June 2019, bronchoscopy revealed bronchial mucosa 
hypertrophy and hyperemia. TBLB was performed in the 
upper segment of the right upper lobe bronchus. Cytological 
and etiological examination were performed using BALF. The 
BALF was filtered through a 300‑mesh nylon filter, acidified 
with glacial acetic acid, and then subjected to microscopic 
hand counting of nucleated cells (epithelial cells were excluded 
from the count). The filtered BALF was centrifuged at 800 x g 
for 7 min. Of the supernatant, 300 µl was left to resuspend the 
cells, 20 µl were aspirated and a smear was prepared from this. 
Staining was performed using Wright‑Giemsa Staining (Beso) 
for 10 min at room temperature and 400‑600 non‑epithelial 
nucleated cells were counted under an oil microscope. The 

classification results were presented as a percentage (Fig. 2). 
The sample was negative for pathogens according to standard 
procedures. Cytological examination showed predominantly 
neutrophils in the ALF. Lung biopsy samples were examined 
using HE staining. The fresh specimens were dehydrated with 
gradient alcohol at room temperature, followed by sequential 
immersion in xylene at room temperature and paraffin at 65˚C 
for embedding. Afterward, the pathological tissues were sliced 
into 5‑µm thin sections and then consecutively immersed in 
xylene, anhydrous ethanol, 95% ethanol, 80% ethanol and 
running water at room temperature. They were stained with 
hematoxylin for 5 min and eosin for 1 min, dehydrated using 
a gradient of alcohol, and finally sealed with neutral resin. 
The pathological results showed that the alveolar septum 
was slightly wider, where small quantities of lymphocytes 
and neutrophils had infiltrated the interstitial tissue, with 
macrophages accumulating in the alveolar cavity.

According to previous reports on DIP, patients with 
this disease tended to present with restrictive ventilatory 
dysfunction, where imaging typically shows bilateral diffuse 
ground‑glass shadows with large numbers of macrophages 
detectable in the BALF (14). In the present report, the patient 
exhibited significant pulmonary restriction and reduced diffu‑
sion capacity upon admission. Imaging tests showed diffuse 
ground glass shadows in both lungs with subpleural foci and 
clear margins. Biopsy of the lung tissue revealed slightly 

Figure 1. Chest CT indicating multiple ground glass shadows in both lungs and some cysts were found (lesion sites are circled in red; June 2019).

Figure 2. Pathology of transbronchial lung biopsy showing a large number of macrophages in the alveolar cavity and the cytological examination of lavage 
fluid indicating mainly neutrophils. (A) Bronchoalveolar lavage fluid was tested. The results showed a significantly elevated percentage of neutrophils (circled 
in red) (Rachel Kiemsa stain; magnification, x1,000; oil microscopy). (B) Histopathological examination showed a large number of macrophages accumulating 
in the alveolar space (circled in red) (hematoxylin‑eosin staining; magnification, x100). (C) Bronchoscopic presentation of the patient.

https://www.spandidos-publications.com/10.3892/etm.2024.12487
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widened alveolar septa, interstitial infiltration of a few lympho‑
cytes and neutrophils and multiple macrophage aggregates 
in the alveolar lumen, all of which were shown according to 
the results of BALF and TBLB pathology. These histological 
features are characteristic of DIP. The patient was instructed to 
quit smoking and inhale budesonide and formoterol fumarate 
powder for inhalation (15,16) (160 µg/bid; AstraZeneca) for 
38 days, during which time the patient remained abstinent 
from smoking. Chest CT scan was reperformed in July 2019, 
where the ground glass shadow was further reduced (Fig. 3). 
Lung function examination suggested that the FEV1 was 
12.64 l, the DLCO (actual value/predicted value) was 76.2%, 
the FEV1/FVC was 71.74% and lung function had improved. 
In August 2019, the patient had no fever, and the cough and 
shortness of breath had improved significantly. The patient was 
able to breathe normally and no longer felt any chest tightness. 
The patient was also instructed to gradually reduce the use of 

the drug to prevent a rebound phenomenon. The patient was 
followed up by telephone at 1, 3 and 6 months after discharge. 
The patient discontinued medication and successfully main‑
tained smoking cessation within 1 month after discharge. 
There was no recurrence of the disease.

Discussion

DIP is a rare group of lung diseases of unknown etiology and 
belongs to the category of interstitial pneumonia that was 
first reported by Liebow and Billingsley (6) in 1965. A large 
number of cells, which was considered to be epithelial cells 
at the time (they were later shown to be macrophages), were 
initially observed in the alveolar lumen of patients with DIP. 
This feature was at first proposed to be due to pulmonary 
epithelial cell desquamation, giving rise to its name (6). In 
non‑smoking patients, possible causes of DIP include hepatitis 

Figure 4. Diagnostic process of desquamative interstitial pneumonia disease. HRCT, high‑resolution CT.

Figure 3. Chest CT in July 2019 indicating that the ground glass opacity was further absorbed and decreased (lesion sites are circled in red, 2019 July 30).
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C virus or cytomegalovirus infection, chronic mold exposure 
and inorganic particle accumulation, such as welding, diesel 
fumes and metalworking (17,18). However, long‑term expo‑
sure to mycotoxins or dust, in addition to the long‑term use of 
various drugs, such as sirolimus, furantoin and/or illicit drugs, 
such as marijuana, have also been reported to contribute to 
the development of DIP. In pediatric patients, the cause is 
more likely to be familial, especially if there was a history of 
hereditary interstitial pneumonia (19).

Although DIP is part of the DCLD family, treatment 
options for individual cases of DCLDs can drastically vary. 
Therefore, accurate diagnosis of DIP is critical for the treat‑
ment of DIP. This case summarizes the features of various 
pulmonary diseases that are similar to the manifestations 
of DIP and a flow chart for confirming the diagnosis of DIP 
was generated, which would facilitate the accurate diagnosis 
of suspected DIP in future cases (Fig. 4 and Table III). The 
gold standard for diagnosing DIP is open chest biopsy, but this 
procedure can pose greater harm to the patient. Therefore, 
methods such as high‑resolution CT and bronchoscopy have 
become the primary criteria for its differential diagnosis. DIP 
is characterized by bilateral areas of grossly glassy opacity in 
the lungs on imaging and pathologically by macrophage infil‑
tration of the alveoli. Currently, the main treatment approach 
involves counseling patients to stop smoking and using gluco‑
corticoids (20).

The characteristic lesion in patients with DIP, as observed 
by CT, is a bilateral ground glass shadow in the lungs, occurring 
mostly in the peripheral and lower lung regions. Examination 
of the BALF should reveal increased numbers of neutrophils, 
eosinophils and lymphocytes. However, not all patients with 
DIP exhibit an increase in all of the aforementioned mature 
leukocytes. Patients may only exhibit an increase in one or 
more of these cell types (10,21,22). Previously, an open‑chest 
biopsy was considered the most powerful means of identifying 
DIP (20,23). On chest radiography, the benign tumor typically 
appears nodular and is located mostly in the lower lobes, with 
peripheral lesions of variable sizes. On CT examination, such 
tumors frequently contain punctate calcifications. A number 
of retrospective studies have shown that positron emission 
tomography cannot sufficiently differentiate between inflam‑
mation and malignancy, rendering resection to be the only 
definitive diagnostic method for this type of pathology (24,25). 
With the advancement of histopathologic and transbronchial 
biopsy techniques, it is now possible to diagnose DIP effec‑
tively while minimizing patient harm compared to open 
biopsy, open‑chest biopsy has been gradually replaced (26). 
In addition, the TBLB technique used in the present case has 
markedly reduced the postoperative recovery time of patients, 
whilst accurately diagnosing their disease  (3). The TBLB 
technique enhances the accuracy of diagnosing DIP, reduces 
the likelihood of missed or incorrect diagnoses, enables more 
aggressive and effective treatment and ultimately improves 
prognosis, the prognosis for diffuse interstitial pneumonia 
(DIP) is generally favorable, with most patients showing 
improvement after quitting smoking and receiving cortico‑
steroid therapy. The 10‑year survival rate is ~70% and the 
mortality rate ranges from 6 to 28% (16,27). Similar to the 
previous cases of DIP, hormonal therapy was chosen as the 
treatment regimen for the present case. Hormonal therapy is 

currently the most commonly used treatment option for DIP 
and has demonstrated superior clinical benefits both in terms 
of short‑term treatments lasting a few weeks and long‑term 
treatments lasting more than 6 months (3).

Although it has been 58 years since the first case of DIP was 
reported, further exploration is required regarding the causes 
of this disease. In a previous review by Hellemons et al (28), 
case reports of DIP between 1965 and 2019 were summarized, 
which proposed that the most common clinical symptoms of 
this disease are dyspnea and coughing. In addition, patients 
will typically exhibit pulmonary function limitation (70%) 
with reduced diffusion capacity, and majority of patients 
achieve the alleviation of symptoms after treatment with 
glucocorticoids (13). In another study by Craig et al (29), who 
followed up 49 patients at Royal Brompton Hospital (London, 
UK), with DIP, the average survival was found to be 8.8 years 
for non‑smokers and 7 years for smokers. Although the pres‑
ence of hazardous substance‑related occupational exposures in 
the patient population does not allow for a definitive conclusion 
that smoking significantly reduces patient survival, smoking 
cessation is generally included in treatment recommenda‑
tions to prevent further deterioration in patient condition (30). 
Oral glucocorticoids, such as prednisone, have been the most 
commonly used treatment option for DIP in several previous 
case reports  (31,32). Typically, hormone administration 
provides immediate relief of the patient's dyspnea and shows an 
improvement effect on lung function in the long‑term control 
of DIP (33). In addition, depending on the patient's condition, 
immunosuppressants and antimicrobials can be supplemented 
into the treatment regimen to target the different symptoms. 
For example, allergies or bacterial infections may be present.

In the treatment regimen reported in the present report, 
the patient was initially advised to abstain from smoking. This 
step has been demonstrated to be crucial for the improvement 
of DIP, as evidenced previously (3,13). Considering that the 
patient was admitted with an elevated respiratory rate and 
chest tightness and there was a possibility of a gram‑positive 
Coccobacillus infection (follow‑up tests proved that the 
patient was not infected with the bacteria), the patient received 
continuous low‑flow oxygen, anti‑infective therapy and asthma 
control therapy during his hospitalization. The patient did not 
exhibit severe dyspnea or decreased oxygen saturation. After 
8 days of treatment, the patient was discharged after his symp‑
toms improved significantly. Considering that the patient was 
unable to maintain oxygenation or receive nursing care after 
being discharged, the patient was prescribed treatment with 
the glucocorticoid aerosol Sinebicort (AstraZeneca).

Certain limitations of the present report remain. The 
present report only included one case, which prevented some 
of the characteristics and treatment protocols in the present 
report from being applied for the wider diagnosis and treatment 
of all patients with DIP. Furthermore, a follow‑up telephone 
call was made and the patient indicated that there had been 
no relapse of the disease after discontinuing the medication, 
but since the patient did not return for a follow‑up visit, there 
was no imaging information available to accurately verify his 
recovery.

This case demonstrates that combining low‑flow oxygen 
supply with glucocorticoid therapy for treating a patient 
with DIP, and using asthma‑relieving medications for the 
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patient's apparent chest tightness, may have a more positive 
impact on the patient's treatment. Although glucocorticoid 
therapy has become the primary treatment for DIP, there 
is no consensus on the indications, duration and dosage of 
hormone use. Since the number of patients with this disease 
is small and there are not sufficient clinical samples to 
summarize the diagnostic indicators. At Weifang Second 
People's Hospital, a number of DIP cases have already been 
collected, where the treatment regimens and prognosis of 
the patients are planned to be documented in more detail. 
The present report intends to raise awareness of the disease 
to reduce the rate of missed diagnoses and misdiagnoses, 
promote effective treatment, improve patient compliance, 
and enhance the prognosis.
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