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ABSTRACT 

Background: Diffuse parenchymal lung diseases (DPLD) constitute a group of over 200 diverse etiologic 

entities which present with respiratory symptoms and diffuse lung infiltrates and account for 15% of patients 

seen by a pulmonary physician. 

Objective: To evaluate the role of transbronchial lung biopsy and bronchoalveolar lavage in diagnosis of 

diffuse parenchymal lung disease. 

Patients and Methods: This prospective cross-sectional study was carried out at the Department of Chest, 

Al-Hussein University Hospital, during the period from October 2019 to October 2020, and included sixty 

patients admitted in the inpatient wards with undiagnosed DPLD, after detailed history taking, physical 

examinations, routine labs, chest X-ray PA view, HRCT chest, pulmonary function tests (PFTs) as simple 

spirometry, ECG, echocardiography and Arterial blood gases evaluation. All of them were subjected to 

fibrooptic bronchoscope, transbronchial lung biopsy and bronchoalveolar lavage. 

Results: As regard comparison between bronchoalveolar lavage (BAL) and  transbronchial lung biopsy 

(TBLB) diagnostic yield there was a statistical significant difference between TBLB positive and negative 

patients, as regard BAL predominant cells and BAL microbiology. the comparison of histopathology as 

regard TBLB diagnostic yield showed a statistical significant difference between TBLB positive and TBLB 

negative patients. 

Conclusion: Bronchoalveolar lavage was a minimally invasive procedure performed during flexible 

bronchoscopy. BAL cellular analysis alone was insufficient to diagnose the specific type of DPLD, except in 

malignancies and some rare interstitial lung diseases (ILDs), and the yield of bronchoscopic lung biopsy was 

high in diseases where the lesions were peri bronchial in distribution such as in sarcoidosis, hypersensitivity 

pneumonitis and organizing pneumonias. 

Key words: Diffuse Parenchymal Lung Disease; Bronchoalveolar Lavage; Transbronchial Lung Biopsy. 

 

INTRODUCTION 

     Diffuse parenchymal lung diseases 

(DPLD) constitute a group of over 200 

diverse etiologic entities which present 

with respiratory symptoms and diffuse 

lung infiltrates and account for 15% of 

patients seen by a pulmonary physician 

(Leslie et al., 2017). 

     Bronchoscope is an important tool in 

the practice of pulmonary medicine in the 

era of evidence based medicine; Flexible 

bronchoscopy gives easy access to 

respiratory samples for cytological studies 
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and lung tissue for histopathology in 

DPLD. Lung biopsy studies have 

unraveled the complex cellular and 

molecular events in pathogenesis of 

various types of interstitial lung diseases, 

and have led to development of novel 

therapeutic agents for idiopathic 

pulmonary fibrosis (Wollin et al., 2015). 

     Over the last five decades, greater 

awareness and easy availability of CT 

thorax and fibrooptic bronchoscopy has 

led to diagnosis of diseases such as 

Sarcoidosis, which were earlier 

considered to be rare in our country, while 

dealing with DPLD, the aim is to make 

early diagnosis for institution of definitive 

treatment and improvement in long term 

outcomes (Jindal et al., 2010). 

     The present work aimed to diagnose 

DPLD via BAL and TBLB 

PATIENTS AND METHODS 

     This prospective cross-sectional study 

was carried out at the department of 

Chest, Al Hussein University Hospital 

Cairo, Egypt, during the period from 

October 2019 to October 2020, and 

included sixty patients admitted in the 

inpatient wards with undiagnosed DPLD. 

Exclusion Criteria: 

     Contraindications for  bronchoscopic 

lung biopsy (BLB)as in advanced 

interstitial lung disease with respiratory 

failure and /or pulmonary hypertension, 

cardiovascular diseases: unstable angina, 

acute myocardial infarction (< 6 weeks), 

heart failure, recent or ongoing 

exacerbation of DPLD or recent 

pneumonia (<6 weeks),severe hypoxemia: 

PaO2< 75 mmHg on oxygen (Venturi 

mask FiO2=0.5), coagulopathy (INR 1.5, 

PTT> 1.5 times control), 

thrombocytopenia (platelet count< 

1lakh/uL),renal failure (Serum creatinine 

>3.5 mg/dl) and patients with chronic lung 

congestion. 

     Ethical clearance was granted by Al-

Azhar Faculty of Medicine Ethics and 

Research Committee. Informed consents 

were obtained from all participants. 

     All subjects were submitted to full 

history taking, thorough clinical 

examination, routine laboratory 

investigations (complete blood count, 

random blood sugar, liver function tests, 

kidney function tests and coagulation 

profile), plain chest X-ray (postero-

anterior view), high Resolution CT chest, 

Pulmonary function tests (PFTs): while 

the patients are sitting and at rest, the 

highest values of forced vital capacity 

(FVC), forced expiratory volume in the 

first second (FEV1), FEV1/FVC and 

forced expiratory flow in small airways 

(FEF 25-75%) after at least three trials are 

obtained, ECG and echocardiography, 

arterial blood gases (ABG) and fibrooptic 

bronchoscope, transbronchial lung biopsy 

and bronchoalveolar lavage. 

Fibrooptic bronchoscope: 

     The flexible bronchoscope used was 

Pentax EB-1830T3 video bronchoscope ] 

5.0 mm insertion tube, 2.2 mm working 

channel, 60 cm working length[ and  ]3.7 

mm insertion tube, 1.2 mm working 

channel, 60 cm working length]. 

     With the patient in the supine position, 

the flexible bronchoscope was inserted 

transnasally or transorally and through the 

nasopharynx or oropharynx, the visualized 

vocal cords were sprayed under direct 

vision with 2% lidocaine, after passing the 
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cords, anesthesia of the carina and bronchi 

was achieved using 2% boluses of 

lidocaine sprayed via the bronchoscope, 

secondly biopsy was taken and sent for 

histopathological examination. 

Statistical analysis: 

     Data were collected; coded, revised, 

package and computerized, statistical 

analysis of data was performed using 

Statistical Program for the Social Science 

(SPSS) version 24. Quantitative data were 

expressed as mean± standard deviation 

(SD), and Qualitative data were expressed 

as frequency and percentage. 

     Fisher exact test was used when 

comparing between non-parametric data. 

 

 

RESULTS 

 

     Sixty patients were included in this 

study, the mean age of all studied patients 

was 43.9± 14.9 years with minimum age 

of 15 years and maximum age of 76 years, 

there were 35 male (58.3%) and 25 

females (41.7%),34patients (56.7%) from 

urban and 26 patients (43.3%) 

rural,27patients (45%) smokers and 

33patients (55%) non-smokers. Dry cough 

was present in 29 patients (48.3%), 

dyspnea in 46 patients (76.7%), cyanosis 

in 6 patients (10%), clubbing in 4 patients 

(6.7%) and wheeze in 6 patients (10%). 

     The description of chest CT revealed 

that Ground glass opacities were present 

in 23 patients (38.3%), consolidation in 4 

patients (6.7%), and nodular infiltration 

was present in 18 patients (30%).Other 

CT findings were present as mild plural 

effusion in 5 patients (8.3%), nodules in 1 

patient (1.7%), heterogeneous opacities in 

2 patients (3.3%), apical cavities in 1 

patient (1.7%) and Hilar mass in 2 patients 

(3.3%). 

     Bronchoscopic findings of all studied 

patients was normal in 52 patients 

(86.7%), wide carina in 1 patient (1.7%), 

sub-mucosal infiltration 3 patients (5%) 

and mucosal hyperemia in 4 patients 

(6.7%). As regards to BAL predominant 

cells, it was lymphocytic in 21 patients 

(35%), Neutrophilic in 5 patient (8.3%), 

high Eosinophilic in 6 patients (10%) and 

mixed cellular in 28 patients 

(46.7%).BAL microbiology was negative 

in 47 patients (78.3%), positive for TB in 

5 patients (8.3%), positive for bacterial 

growth in 5 patients (8.3%) and positive 

for fungal growth in 3 patients (5%). 

     The Comparison of BAL as regard 

TBLB diagnostic yield shows highly 

statistical significant difference (p-value < 

0.001) between TBLB positive patients & 

TBLB negative patients as regard BAL 

predominant cells and BAL microbiology, 

(Table 1). 
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Table (1): Comparison of BAL as regard TBLB diagnostic yield 

TBLB diagnostic yield 
Negative(n = 

7) 
Positive(n = 53) P-value 

B
A

L
 

p
re

d
o

m
in

a
n

t 

ce
ll

s 

Lymphocytic 1 14.3% 20 37.7% 

< 0.001 

Neutrophilic 5 71.4% 0 0% 

Eosinophilic 0 0% 6 11.3% 

Mixed cellular 1 14.3% 27 50.9% 

B
A

L
 

M
ic

ro
b

io
lo

g
y
 Negative 2 28.6% 45 84.9% 

< 0.001 

Positive for TB 0 0% 5 9.4% 

Bacterial 

growth 
5 71.4% 0 0% 

Fungal growth 0 0% 3 5.7% 

X2: Chi-square test. 

 

     The comparison of histopathology as 

regard TBLB diagnostic yield shows 

highly statistical significant difference (p-

value < 0.001) between TBLB positive 

patients & TBLB negative patients as 

regard histopathology (Table 2). 

 

Table (2): Comparison of histopathology as regard TBLB diagnostic yield 

H
is

to
p

a
th

o
lo

g
y
 

TBLB diagnostic yield 
P-value 

Diagnosis Negative(n = 7) Positive(n = 53) 

Non-specific inflammation 7 100% 0 0.0% 

< 0.001 

IPF 0 0% 11 20.8% 

Bronchogenic carcinoma 0 0% 3 5.7% 

TB 0 0% 5 9.4% 

Metastasis 0 0% 6 11.3% 

NSIP 0 0% 1 1.9% 

Fungal 0 0% 3 5.7% 

Wegener Granulomatosis 0 0% 2 3.8% 

HP 0 0% 14 26.4% 

Amyloidosis 0 0% 1 1.9% 

Sarcoidosis 0 0% 3 5.7% 

Silicosis 0 0% 1 1.9% 

OP 0 0% 2 3.8% 

Alveolar proteniosis 0 0% 1 1.9% 

X2: Chi-square test. 

 

DISCUSSION 

     This study was performed between 

October 2019 and October 2020 in chest 

departments, Al-Hussein University 

Hospitals, aiming for evaluation of the 

role of TBLB and BAL in diagnosis of 

DPLD, and the results revealed that. The 

mean age of all studied patients was 

43.9±14.9 years with minimum age of 15 

years and maximum age of 76 years. 

There were 35 males (58.3%) and 25 
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females (41.7%), 34 patients (56.7%) 

from urban and 26 patients (43.3%) from 

rural, 27 patients (45%) smokers and 33 

patients (55%) non-smokers. As regard 

the description of extra-pulmonary 

manifestation of all studied patients. Loin 

pain was present in 1.7%, breast cancer in 

3.3%, uterine carcinoma in 1.7%, uterine 

fibroid in 1.7%, arthritis in 5%, weight 

loss in 15%, saddle nose in 1.7%, tight 

skin in 1.7%, generalized 

lymphadenopathy in 1.7%, Potts disease 

in 1.7% and goiter was present in 1.7%. 

     As regards to BAL predominant cells, 

it was lymphocytic in 35%, neutrophilic in 

8.3%, high esinophilic in 10% and mixed 

cellular in 46.7%. Changes in the relative 

and absolute numbers of cells in BAL 

fluid have been described in a variety of 

interstitial lung diseases (ILD). Usually, 

these changes are nonspecific but 

occasionally they are sufficiently 

characteristic to narrow the differential 

diagnosis, on the other hand 801 patients 

with lung infiltrates who performed 

cytologic studies of lavage fluid of 491 

patients who also underwent 

bronchoalveolar lavage (BAL). A specific 

histopathological diagnosis was made in 

(29%) by Poletti and his colleagues 

(2014). 

     The histopathology of biopsy revealed 

that non-specific inflammation in 11.7%, 

idiopathic pulmonary fibrosis (IPF) in 

18.3%, bronchogenic carcinoma in 5%, 

TB in 8.3%. Metastasis in 10%, 

nonspecific interstitial pneumonia (NSIP) 

in 1.7%, fungal in  5%, Wegener 

Granulomatosis in 3.3%, hypersensitivity 

pneumonitis (HP) in 23.3%, Amyloidosis 

in 1.7%, Sarcoidosis in 5%, Silicosis in 

1.7%, OP in 3.3% and alveolar proteinosis 

in 1.7%. 

     Poletti and his colleagues (2014) 

revealed that histopathological changes 

consistent with the clinical pattern were 

present in 37% . 

     Qian Han and his colleagues (2014) 

revealed that TBLB failed to obtain lung 

parenchyma in 23.3%. TBLB was 

considered clinically helpful in 30.4%. 

The majority were diagnosed as 

pulmonary alveolar proteinosis (PAP) 

(33.2%), connective tissue disease-related 

ILDs (CTD-ILDs) (32.2%) and idiopathic 

pulmonary fibrosis (IPF) (16.3%). 

Although TBLB could provide definitive 

histopathological diagnoses in all cases 

diagnosed as PAP, only few cases of IPF 

(21.2% of IPF diagnoses) and CTD-ILDs 

(13.8% of CTD-ILD diagnoses) could be 

identified by TBLBs. 

     As regard to TBLB diagnostic yield of 

all studied patients, there was negative 

yield in 11.7% and positive yield in 

88.3%.In study done by Kebbe and Tony 

(2017), the overall diagnostic yield of 

TBLB is around 25–75%, but it varies 

largely depending on the underlying ILD. 

It can be as low as 20–30% for IPF, and as 

high as 80–90% for non-fibrotic ILDs. 

     The Comparison of BAL as regard 

TBLB diagnostic yield showed statistical 

significant difference between TBLB 

positive patients and TBLB negative 

patients as regard BAL predominant cells 

and BAL microbiology. The Comparison 

of histopathology as regard TBLB 

diagnostic yield showed statistical 

significant difference between TBLB 

positive patients and TBLB negative 

patients as regard histopathology, while 

another study by Fend and his colleagues 
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(2012) showed no evidence of interstitial 

lung disease during the course of follow-

up. Sufficient lung parenchyma was 

present in 81 of 91 biopsy specimens 

(including four repeat biopsies), and 79 of 

91 BAL samples were considered 

adequate. 

     The same study revealed that 

combination of BAL and TBLB was more 

efficient (efficiency 80.3% vs. 67.9% in 

TBLB and 64.6% in BAL) than either 

method alone. With Sensitivity showed a 

similar increase from 58.8% in TBLB and 

73.9% in BAL to 79.5% for both 

combined and Specificity for BAL was a 

low 60.7% due to contamination by 

inflammatory cells from upper airways, 

whereas specificity for TBLB was 100% 

(Fend et al., 2012). 

CONCLUSION 

     BAL cellular analysis may be a useful 

in the diagnostic evaluation of individuals 

who lack a confident usual interstitial 

pneumonia (UIP) pattern on high-

resolution computed tomography (HRCT) 

chest, Bronchoscopic lung biopsy has a 

high yield in DPLD with peri-bronchial in 

distribution such as Sarcoidosis, 

hypersensitivity pneumonitis, organizing 

pneumonias. 
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تعتبرررررا  أرررررالر   ارررررة  لماتررررر  لمه منررررر  لم  ت رررررا  أة   ررررر  أررررر   خلفيةةةةةة البحةةةةة  

سرررببج يع نعترررج تت رررجر   رررف للأ رررالر لمت  ارررن   20للأأرررالر لمترررف تترررثم  أررر     رررا أررر  

 الر لمارررر وه  يهعرررر  لم  بررررجو لم ررررعبفلم تهااررررن   ررررف للأأررررلمتررررف ه هاررررتج للأ بررررج  

لمع هرررر  أرررر  للأأرررررالر  لم اررررته أ   رررررف أةررررجص لمارررر و مت رررررهن   أرررر   لأرررر  للأ يل  

يأرررر ت   أررررالر   اررررة  لماترررر  لمه منرررر  لم  ت ررررا   رررر   اهرررر    رررر   ن رررر  وت هرررر  ي 

 .لمغانل لمقابف لم عبف

ر   اررررة  ت ضررررنر  يو لم  بررررجو لم ررررعبف  ررررف ت ررررهن   أررررال الهةةةةد  مةةةةن البحةةةة  

 .لمات  لمه من  لم  ت ا      اه       ن   وت ه  ي لمغانل لمقابف لم عبف

 عاهررررر  لأررررر ف لم ولسررررر   رررررف  اررررر  للأأرررررالر لماررررر وه   المرضةةةةةي ة ريقةةةةةة البحةةةةة  

ر ات ررر ل لمنارررن  لمةرررجأعف رةجأعررر  للأ لأرررا  مرررل سرررتن  أاه رررج يأاه ررر  ل رررتب   رررف 

لمتررررجوهم لم اضررررف يلم نرررر   إصررررجرتت  ر ررررار   اررررة  لماترررر  لمه منرررر  لم  ت ررررا  رث رررر  

للإ من نكرررف رعررر  لسرررتبعج  لمنرررجا  لمترررف اتت ج رررل أرررو أعرررجهنا لأررر ف لم ولسررر  ي مررر   رررف 

يرعرررر    رررر  لمتررررجوهم لم اضررررف  2020حتررررل   ترررر را 2019لم تررررا  لمةأ نرررر  أرررر    ترررر را 

يظررررجت   برررر   ،صرررر و    ، اضررررل ترررر  لعررررال   نرررر  إ من نكررررف  ررررجأل ررررجأ  مكررررل لم 

ج هرررر   مررررف لمارررر و  م ررررف ي  أررررجأف ي   ررررع  أق عنرررر    ررررع   ،  رررر ي مررررف يأعجأررررل أ ج

 مررررف لمارررر و  جمنرررر  لمتبررررجه  ي يظررررجت  ترررر    ي وسرررر   مرررر  يأ عررررج  صرررر تن   مررررف 

لمقمررر  يتنمنرررل برررج ل  رجمررر   ي  رررل أ برررجو  رررعبف ي  ررر   ن ررر  وت هررر  ي بارررنل  اررربف 

 . عبف
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 ظتررررا  لم ولسرررر   ا  تررررجتق لم  بررررجو لمقارررربف  ج رررر   بنعنرررر   ررررف  رررر    نتةةةةالب البحةةةة  

٪( 1.7  ٪( رن  رررررج أاه رررررج يلحررررر ل  قررررر   ي  جوه رررررج يلسرررررع 86.7لم اضرررررف  أررررر  52

أاضرررررف  4ي ررررر   ، ٪(5لوت رررررج  تنررررر  لمغ رررررج  لم هرررررج ف  أاضرررررف  ي   3ي ررررر   

. يرررررجم با م تررررجتق  ة رررر  لماترررر   بررررا لمقاررررب  لمت لتنرررر   ٪(6.7   ي  لحتقررررجا أهررررج ف

أاضرررل  7ة نرررو لم اضرررل لمهجضرررعن  مم ولسررر   ةررر    ررر   رررجا لأ رررج   جتررر ل سرررمبنج  رررف م

   امرررررر  يا ت عرررررر   رررررراي   ل، ٪(88.3أاه ررررررج    53 ل إهةجرنررررررج  ررررررف ٪( ي جترررررر11.7 

لم تررررجتق لماررررجمب   ن ررررج إحاررررجتن   رررررن  لم اضررررل  ي  لم تررررجتق لم  عبرررر  يلم اضررررل  ي  

 رررج   ا رررج أعتررر ل رررر  إحارررجتن ج ررررن  ي رررجا لأ ،جمة   يلم ت ررر  يللإ جأررر  يلمتررر  ن هتعمررر  رررر

لم اضررررل للإهةررررجرن ا  رررر   اهرررر    رررر   ن رررر  وت هرررر  يلم اضررررل لماررررمبن ا  رررر   اهرررر  

  ررر   ن ررر  وت هررر   ن رررج هتعمررر  ررررجمع ا. ير قجو ررر   ترررجتق   هرررج لمغارررنل لم رررعبف ي ترررجتق 

  هررررج للأ اررررة    ن ررررج هتعمرررر  رع تجعنرررر  لمت ررررهن   رررر   اهرررر    رررر   ن رررر  وت هرررر   قرررر  

 .اجتن   جمن  رن  لم اضل لم  عبن  يلم اضل لمامبنن يع    ام  إح

ت ررررهن   أررررالر   اررررة  لماترررر  لمه منرررر  لم  ت ررررا  أت رررر   ي  نررررا ر لهرررر   الاسةةةةت:تا  

أرررر  لمت ررررهن  للإ من نكررررف ي  ررررل لا ررررع  ييظررررجت  لمترررر    يلم  بررررجو لم ررررعبف لممن ررررف 

ه أ  لم ارررتحنرررع هعررر  أرررو   ررر   ن ررر  أررر  لماتررر  ي  رررل بارررنل  رررعبف أررر  للأررر  للأ يل  

 اررررربف لم رررررعبف مت رررررهن  رجسرررررته لأ  أرررررو لمغارررررنل لمق رررررف لمت رررررهن ، مررررر ل ه صرررررف 

 أرررررالر   ارررررة  لماتررررر  لمه منررررر  لم  ت رررررا  أقتا رررررج رتنمنرررررل  رررررجأل ممغارررررنل لم رررررعبف 

 م عا       ي    لمه هج لم  ع    ي ا صج لمه هج لممن  جيه .

 . بن  لمتن لت  ن   أ  للمات  يلمقا –لم ار لمات ى لم  ت ا   الكلمات الدالة  


