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The value of endobronchial ultrasound-guided transbronchial 
needle aspiration for the diagnosis of pulmonary sarcoidosis 
real-life settings
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Abstract. Background: Endobronchial ultrasonography-assist transbronhial needle aspiration is a mimimally 
invasive technique which is used to hilar and mediastinal lymphadenopaty.The purpose of this study was to 
investigate the value of EBUS-TBNA diagnosis of sarcoidosis. Methods: The study included 42 patients who 
underwent EBUS-TBNA because of a suspicion of sarcoidosis (stage I and II) on pulmonary radiography and 
thorax tomography. A total of 104 lymph node stations were sampled from 42 patients. Results: A diagnosis of 
sarcoidosis was made histologically in 38 of the 42 patients from whom lymph node sampling was performed 
with EBUS-TBNA. Conclusion: EBUS-TBNA is a successful method in the histopathologic diagnosis of grade I  
and grade II sarcoidosis. Therefore, EBUS-TBNA should be considered first in the diagnosis of stage I and stage 
II sarcoidosis.
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Introduction

Sarcoidosis disease is a systemic inflammatory 
disease of unknown etiology that is seen worldwide 
and affects people of every age and race (1). Sar-
coidosis develops in a clinical spectrum varying from 
an asymptomatic condition to advanced or recurrent 
conditions (2). The diagnosis of sarcoidosis is estab-
lished on the basis of pathological evidence of non-
calcified granuloma in the absence of other infectious 
causes, and clinical findings and radiological im-
ages supporting the diagnosis by discounting other 
reasons such as malignancy and tuberculosis (3).  
Although non-calcified granuloma can be seen in 
any organ system at varying rates, it occurs most 

often in the lungs, and thoracic lymphadenopathy 
is determined in up to 85% of cases (4). Pulmonary 
sarcoidosis is one of the most common forms of sar-
coidosis, and bronchoscopy is recommended with 
tissue sampling as the step in obtaining a tissue diag-
nosis and other potential diagnoses. Endobronchial 
ultrasonography-assisted transbronchial needle aspi-
ration (EBUS-TBNA) is a minimally invasive pro-
cedure that is used for diagnostic purposes (5). The 
diagnostic value of EBUS-TBNA can show differ-
ences in diseases other than lung cancer. In previous 
studies, the diagnostic success rates of EBUS-TBNA 
in mediastinal and hilar lymph nodes may vary ac-
cording to the study methodology, the level of spe-
cialization of the center, and the methods used in the 
selection of patients for EBUS (6). Diagnostic suc-
cess in prospective studies with strict protocols may 
differ from real-life studies. The first studies confirm-
ing the success of EBUS came from a small group of 
authors in specialized centers, the majority of whom 
were interventional pulmonologists. These stud-
ies reported high diagnostic sensitivity (85%-92%) 
of EBUS-TBNA in sarcoidosis diagnosis (7-9).  
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The purpose of this study was to evaluate the useful-
ness of EBUS-TBNA in the diagnosis of sarcoidosis 
in real-life settings. 

Methods

This retrospective study included 42 patients 
who underwent EBUS-TBNA because of clinical 
and radiological suspicion of Stage I and Stage II 
lung sarcoidosis in Afyonkarahisar Health Sciences  
University Medical Faculty Hospital between 
January 2020 and June 2024. Lymph nodes stations 
were determined with reference to the lymph node 
map recommended by the International Lung Cancer  
Society (10). All the patients underwent EBUS-
TBNA. The study protocol was approved by the  
Ethics Committee Directorate of Afyonkarahisar 
Health Sciences University (2011-KAEK-2/2023/12).

EBUS-TBNA procedure

The EBUS-TBNA procedure is carried out un-
der local anesthesia with mild conscious sedation. 
Patients underwent the procedure after fasting for at 
least 4 h. Topical anesthesia was achieved using xy-
locaine (maximum 8 mg/kg). Sedation was achieved 
by either deep sedation with propofol or mild se-
dation with low-dose midazolam with or without 
opioids. Endobronchial ultrasonography was per-
formed with a fiberoptic ultrasound bronchoscope  
(CP-EBUS; BF-UC 180F-Olympus Medical Sys-
tems, Tokyo, Japan) and dedicated 22-gauge needles.  
The EUS-B-FNA procedure was not performed. 
Other sampling techniques that could be used con-
comitantly (endobronchial biopsy, transbronchial 
biopsy, and bronchoalveolar lavage) were not ap-
plied. After fixation of the histology samples in 10% 
buffered formalin and staining with hematoxylin and 
eosin, the aspirated materials were sent to the labo-
ratory for histopathological examination, as there 
was no facility for rapid cytopathological examina-
tion on-site. Any patients who were diagnosed with 
benign lymphadenopathy using EBUS-TBNA were 
then followed up clinically and radiologically for at 
least 6 months.

Statistical analysis

Diagnostic success was calculated for each 
patient. Diagnostic accuracy and sensitivity were 

calculated for each patient using standard formu-
lae. Data analyses were performed using IBM SPSS 
software. Results were stated as mean± standard de-
viation values or number(n) and percentage(%).

Results

The data were evaluated for 42 patients who 
underwent EBUS-TBNA because of suspected sar-
coidosis. The patient group comprised 29 females and 
13 males with a mean age of 49.16 years (range, 20-
77 years). Over half of the patients were non-smokers 
(n=24, 57%). The lung function tests were deter-
mined to be normal in the majority of the patients 
(n=32, 76%), obstructive in 7, and restrictive in 3.  
The demographic and clinical characteristics of the 
patients are shown in Table 1.

A total of 104 lymph nodes were sampled from 
the 42 patients. Localization of the enlarged lymph 
nodes was determined to be 64 (61.5%) in the me-
diastinum, and the remaining 40 were hilar and in-
terlobe. The most frequently sampled region was the 
subcarinal lymph node (station 7) (38/104, 36.5%). 
Sampling was made of a mean of 2.4 lymph nodes 
(min-max, 1-5) per patient. The short axis diameter 
of the lymph nodes was measured as a mean of 16 mm  
(min-max, 10-32 mm). Non-calcified granulomas 
were determined in 79 (75.96%) of the total 104 
lymph nodes, in 38 (90%) of the 42 patients. The fea-
tures of the sampled lymph nodes are summarized 
in Table 2. The diagnostic success of EBUS-TBNA 

Table 1. Demographic and Clinical Characteristics of the  
Cases  (n=42)

n (%) or mean ± SD

Age (mean years) 49.16

Male 29

Female 13

RFT

Normal 32 (76%)

Obstructive 7

Restrictive 3

Smoking Status

Never 24 (57%)

Current 11

Former 7

Abbreviation: RFT: respiratory function test
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was determined to be 90% for non-caseating granu-
lomas. In the microbiological results performed on 
pathology samples, acid-fast bacilli positivity on 
Ziehl-Neelsen staining and/or microbiological cul-
ture positivity were not found. Four patients whose 
EBUS-TBNA samples were negative for sarcoido-
sis were followed clinically and radiologically for a 
median of 10 months (6-12 months). No procedure-
related adverse events were recorded.

Discussion

The study results confirmed that EBUS-TBNA 
sampling of mediastinal and hilar lymph nodes in pa-
tients with suspected sarcoidosis had high diagnostic 
value in the determination of non-calcified granu-
loma. The success rate of EBUS-TBNA for Stage I 
and Stage II sarcoidosis was determined to be 90% in 
this study. For the pathological diagnosis of sarcoido-
sis disease, it is recommended that tissue samples are 
taken from the most easily accessible organ using the 
least invasive method (11). Lung sarcoidosis is the 
most frequently seen form of sarcoidosis. In previous 
studies, the diagnostic value of bronchoscopic trans-
bronchial lung biopsy (TBLB) taken to confirm the 
histological diagnosis has been reported to be 40%-
90% (12-14). In a study by Hong et al., the diagnos-
tic success of TBLB was found to be 33% in Grade I 
sarcoidosis patients and 36% in Grade II (4). Pneu-
mothorax and pulmonary hemorrhage may be seen 
after transbronchial biopsy. It was reported in a pre-
vious study that pneumothorax and pulmonary hem-
orrhage are seen in 5% of patients after TBLB (15).  
Although a biopsy taken from bronchial mucosa 
with a normal bronchoscopic appearance can pro-
vide additional benefit in patients with suspected 
sarcoidosis, the diagnostic success is low. Cho et al. 

determined 8% success of endobronchial biopsy in 
being able to show granulomatous disease (16). Tsu-
nada et al. evaluated 46 patients and reported success 
in showing granulomatous disease with endobron-
chial biopsy at the rate of 24% (17). Bronchoalveolar 
lavage (BAL) fluid analysis can also be performed to 
determine sarcoidosis. In 90% of sarcoidosis patients, 
an increase in lymphocyte count can be determined 
in BAL fluid, and the CD4/CD8 ratio can also be 
examined in BAL fluid. However, it has low sensitiv-
ity, as a CD4/CD8 ratio ≥3.5 can be determined in 
55% (53-59%) (18). The main drawback of BAL fluid 
is that a pathological diagnosis cannot be provided. 
Sarcoidosis is most often seen as mediastinal or hilar 
lymphadenopathy. EBUS-TBNA has emerged as a 
minimally invasive procedure for the evaluation of 
mediastinal lymphadenopathy. In a study by Jiang  
et al., the success rate of EBUS-TBNA in 62 patients 
with suspected sarcoidosis was determined to be  
93% (19). Wong et al. evaluated 65 patients with 
suspected sarcoidosis mediastinal lymphadenopa-
thy and determined the EBUS-TBNA success rate 
of 92% (7). In another study of 37 patients, Cho 
et al. reported 92% diagnostic success of EBUS-
TBNA (16). The results of the current study showed 
the diagnostic success of EBUS-TBNA to be 90%.  
In the study conducted by Dhooria et al., in which 
150 patients were evaluated, no significant differ-
ence was found in the sensitivity of diagnostics 
with the 19G needle and the 22G needle (respec-
tively 75.0% vs. 69.6%) (20). In our study, a 22g 
needle was used during the EBUS procedure in all 
cases. Therefore, affected sarcoid lymph nodes can 
be sampled from both the esophagus and the air-
ways. Endoscopic ultrasound (with bronchoscope)-
guided fine needle aspiration (EUS-B-FNA) is an 
introduced procedure consisting of a transesophageal 
needle aspiration using an ultrasound bronchoscope. 
It allows for performing both transbronchial and 
transesophageal needle sampling with the same instru-
ment, in the same session, and by one operator (21).  
Crombach et al. have compared endobronchial 
(EBUS-TBNA) and transoesophageal EUS-B-fine-
needle aspiration (FNA) approaches for indications 
such as undiagnosed mediastinal lymphadenopa-
thy (22). In this study, the granuloma detection 
rate of mediastinal/hilar nodes by endosonography 
in patients with suspected sarcoidosis stage I/II is 
high and similar for EBUS and EUS-B-FNA. In 
the Mondoni et al. review, they emphasized when 

Table 2. Characteristics of Lymph Nodes Sampled with  
EBUS-TBNA (n:104)

Sampled lymph node area n (%)

2R 1(0,9)

4R 18(17)

4L 7(6)

7 38(36)

10R 15(14)

11R 16(15)

11L 9(8)
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clinical conditions would discourage the transbron-
chial route. EUS-B-FNA should be considered the 
technique of choice. In our study, EUS-B-FNA was 
not applied to the patients (21). Oki et al. investi-
gated how many passes are needed for endobronchial  
ultrasound-guided transbronchial needle aspiration 
for sarcoidosis in a prospective multicenter study (23).  
In this study, they recommend, if rapid on-site cy-
tological evaluation is not available, at least 4 passes 
per patient for either single or multiple lesions 
with EBUS-TBNA for pathological diagnosis of  
stage I/II sarcoidosis. Since our study was retrospec-
tive, these data could not be obtained and not be 
evaluated from this perspective.

Limitations of this study could be said to be the 
retrospective, single-center design, with the inclu-
sion of a relatively low number of patients, and this 
could have caused potential selection bias.

In conclusion, the results of this study demon-
strated that EBUS-TBNA was an extremely success-
ful method in the diagnosis of Stage I and Stage II 
sarcoidosis. Therefore, EBUS-TBNA should be kept 
in mind in the histopathological diagnosis of Stage I 
and Stage II sarcoidosis.
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