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Introduction

Transbronchial needle aspiration (TBNA) of the mediastinal  
lymph nodes was first ever performed by Eduardo Schipetti 
in 1949; the procedure was indeed performed using 
rigid instruments. In year 1981, Wang et al. reported 
its application via flexible bronchoscope commencing a 
new era in the field of bronchology (1-6). Since then, the 
utility of TBNA has extended beyond the mediastinal 
lymphadenopathy and includes endobronchial as well 
as peripheral lung lesions and sub-mucosal as well as 
peribronchial processes (7-14). 

The procedure of TBNA can be performed using 
either the anatomical information provided by the 
roentgenographic studies or an ultrasonic guidance. 
The former method is referred as conventional TBNA 
(C-TBNA) while the latter as endobronchial ultrasound 
guided TBNA (EBUS-TBNA). A linear probe ultrasound 
is commonly used to perform the TBNA in a real time 
fashion. Since the introduction of the EBUS-TBNA in 

2003 (15), role of C-TBNA is under scrutiny. EBUS-TBNA 
certainly provides higher diagnostic yield, especially while 
dealing with the smaller lymph nodes located in the difficult 
locations such left paratracheal area, yet the procedure has 
its own limitation. Monitory resources and opportunities 
to acquire skills at this technique are almost non-existent 
in the developing world (16). In this context, C-TBNA 
continues to play a major role in improving the diagnostic 
yield of flexible bronchoscopy (FB). The procedure is easy 
to learn and requires zero upfront cost. Any community 
pulmonologist can acquire and maintain the skills of 
C-TBNA without undergoing formal interventional 
pulmonary fellowship training. The following chapter deals 
with role of C-TBNA in a community practice.

Acquiring skills of C-TBNA 

In my personal opinion and experience it is very easy to 
acquire skills of C-TBNA (17). To begin with, however, 
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every pulmonary fellowship training should offer training 
in C-TBNA. However if one has missed this opportunity 
there are several avenues to explore. One can be introduced 
to C-TBNA at any of the hands-on courses being offered 
throughout the year at various national and international 
meetings.  One can gather preliminary knowledge 
related to the indications, anatomical landmarks, role of 
roentgenography, the instrument, the technique, avoidance 
of the false positive results, handling of the specimen, 
required team work and complications of the procedure. 
Such courses also offer practicing C-TBNA on inanimate 
objects or even animal model.

Selection of the training program depends upon its 
reputation, faculty and hours of hands-on sessions. Courses 
with limited number of attendees allow more opportunity 
for the one on one discussion with the faculty. Use of animal 
objects also provides feeling close to performing a real 
procedure. Some programs also provide training on human 
cadavers. Live demonstrations are also very useful however 
such practices are becoming infrequent. Reading material 
and literature provided at such courses is extremely useful 
as the pulmonologist starts embarking on the procedure. 
Several manufacturing companies provide digital videos on 
C-TBNA which are very useful in studying minor details 
related to the procedure. Visiting a center of excellence 
where large number of such procedures is performed might 
add to the confidence of performing the first procedure. 
There are certain bronchoscopy centers around the world 
which may allow real hands on experience to qualified 
individuals at a cost. If there is a possibility of a preceptor 
ship from a senior or more experienced colleague in one’s 
own institution that could be an invaluable resource.

In other words, C-TBNA can be learned “by the books”; 
post-graduate courses, workshops or hands-on courses (17).  
Even in the era of endobronchial and the esophageal 
ultrasounds (EUS), acquiring skills to perform C-TBNA is 
essential.

Setting up the C-TBNA program

Before commencing the C-TBNA program there are several 
steps that are crucial. It is mandatory to identify a trained 
bronchoscopy assistant for the program. He/she should be 
a fully cognizant of the entire bronchoscopy procedure, 
cleaning, disinfection and storage of the bronchoscope, 
types of the needles, specimen preparation and processing. 
It has very well said by someone that when it comes to 
bronchoscopy, “you are only as good as your assistant”.

Before sending any specimen to the laboratory a formal 
meeting with the cytopathologist is essential. This dialogue 
should include establishing type of preservative to be used, 
smear techniques, special solutions required for bacterial 
cultures and lymphoma studies. If there is a possibility, 
rapid on-site cytological examination (ROSE), that should 
be certainly explored.

Close collaboration with the thoracic surgeon as well as 
the radiologist is essential for the success of the program. 
This would help identify patients who would be best 
benefitted by the C-TBNA and reduce the need for invasive 
procedures including cervical mediastinoscopy. It is essential 
to have a computed tomography (CT) of the chest prior to 
all elective bronchoscopy procedures. Routinely reviewing 
the CT scan of the chest of every individual undergoing 
the procedure with the radiologist, for the accurate location 
of the lymphnode certainly facilitates the procedure. Such 
discussions help create a mental image of the aspiration site 
before entering the bronchoscopy suite.

In these eras of multidisciplinary approach, routine 
tumor board meetings to discuss the outcomes of individual 
patients shall increase the academic value of the program.

Rapid on-site evaluation (ROSE) in community 
practice of TBNA

ROSE of transbronchial aspirates by a cytopathologist 
present in the bronchoscopy suit reduces the incidence 
of inadequate specimens and improved C-TBNA yield in 
observational studies (18,19). There are several plausible 
reasons why ROSE can improve the yield of TBNA. Firstly, 
negative or uncertain findings on ROSE can be addressed 
immediately with repeated aspirations of the same site with 
a slightly modified technique. This feedback-guided strategy 
leads to a variable number of aspirates and is indisputably 
better than sampling an arbitrary number of aspirates of 
uncertain quality (19). Secondly, the often minute TBNA 
samples are handled and processed in the best possible way 
with ROSE, which is an often overlooked but important 
factor for good TBNA yield (20). Thirdly, the availability 
of ROSE leads to a more frequent use of C-TBNA and 
hence practical expertise, which is likely to improve the 
performance of both bronchoscopists and cytopathologist (21). 
Furthermore, ROSE encourages the use of TBNA not only 
for formal staging but also for submucosal, exophytic and 
peripheral lesions, which are known to have a good yield 
with C-TBNA (10). ROSE provides the opportunity to 
stop sampling when the diagnostic objective has been met. 
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Although some trials showed an increase of diagnostic yield 
ranging from 25% to 46% when ROSE was used along with 
C-TBNA (18,20), a randomized trial showed no significant 
difference between the TBNA group and the ROSE group 
in terms of diagnostic yield (22). It has been shown that 
the reduced number of samples sent for pathology and 
microbiology tests as well as the reduced use of consumables 
that was possible in the ROSE group likely helped abate the 
costs of bronchoscopy and compensate for the costs of the 
cytopathology service (23,24).

It is indeed challenging to carry out ROSE in the 
community practice as expertise of an expert cytopathologist 
may not be readily available. However such limitation can 
be overcome by pulmonologist training him/herself in 
the interpretation of the cytology specimen. In an elegant 
study by Bonifazi et al., a good concordance was found 
between the cytopathologist and an adequately trained 
pulmonologist while dealing with specimens positive with 
malignant cells (25,26).

Indications

C-TBNA provides tissue specimen for either cytologic or 
a histological examination from beyond the confines of the 
endobronchial tree. The size of the specimen thus obtained 
depends upon the gauge of the needle used, 19 vs. 22 G.

The indications for TBNA are summarized in the table 
(Table 1). The most common application of TBNA is 
the diagnosis of mediastinal lymphadenopathy especially 
in patients suspected to have bronchogenic carcinoma. 
Conditions such as sarcoidosis, tuberculosis, lymphoma, and 
post-transplant lymphoproliferative disorders (PTLD) (27)  
presenting in a similar fashion, can also be diagnosed using 
C-TBNA. In such cases, the procedure is performed in an 
elective fashion once the abnormality is detected on the 

CT scan of the chest. On the other hand, C-TBNA can 
also be used to sample submucosal as well as peribronchial 
disease often encountered as an incidental finding during 
bronchoscopy being performed for other indications. 
C-TBNA has also been found useful in the diagnosis of 
peripheral lung lesion especially those with a negative 
bronchus sign, often referred as Tsuboi type IV lesion 
(Figure 1). Occasionally C-TBNA is also performed to 
sample exophytic lesion when excessive bleeding is feared 
with endobronchial biopsy (EBBx). In experts’ opinion 
C-TBNA produces much less bleeding than EBBx while 
dealing with highly vascular lesions. Incidentally, superior 
vena cava syndrome is not a contraindication to performing 
TBNA. Similarly C-TBNA is performed in cases of necrotic  
endobronchial lesion where EBBx is likely to be false 
negative. In such cases C-TBNA is used to obtain tissue 
from the core of the lesion, to avoid false negativity (28-30).

It needs to be mentioned here that C-TBNA is much less 
sensitive than EBUS-TBNA while performing mediastinal 
staging for suspected or known bronchogenic carcinoma. 
Systemic staging of lung cancer (medical mediastinoscopy) 
is best performed using EBUS-TBNA under general 
anesthesia, preferably using ROSE by an interventional 
pulmonologist. C-TBNA could certainly be used to sample 
large (>15 mm) mediastinal LN preferably to establish 
unresectable nature of bronchogenic carcinoma.

Results

Diagnosis specific

Staging of non small cell bronchogenic carcinoma
Accurate staging of lung cancer with preoperative 
detection of mediastinal spread is critical to planning 
optimal treatment, including resection with curative 
intent. Lymph node enlargement on CT scan or uptake 

Table 1 Indications for conventional transbronchial needle aspiration

Mediastinal and/or hilar lymphadenopathy

Staging of lung cancer or suspect of lung cancer: mainly to prove unresectability

Sarcoidosis, lymphoma, PTLD

Extrinsic compression of the airway by a peribronchial lesion or a lymphadenopathy

Submucosal disease

Peripheral nodules or masses: negative bronchus sign (Tsuboi type IV)

Endobronchial tumors (necrotic or hemorrhagic tumors)

Diagnosis/drainage of mediastinal cysts or abscesses

PTLD, post transplant lymphoproliferative disorder.
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of fluorodeoxyglucose on positron emission tomography 
(PET) does not constitute proof of malignant spread. A 
2013 meta-analysis reported sensitivity for CT and PET 
scan of 55% and 77%, respectively (31). In a community 
practice the use of C-TBNA in staging lung cancer is rare 
as EBUS-TBNA is superior to C-TBNA and has become 
the preferred first-step procedure (30,32-34).

The yield of C-TBNA in the diagnosis and staging of 
lung cancer has been reported between 20% and 80% in the 
literature (14,35,36). A single meta-analysis found sensitivity 
and specificity of C-TBNA for the diagnosis of non-small 
cell lung cancer to be 39% and 99%, respectively (33).  
Carinal involvement, subcarinal lymph node size greater 
than 1.5 cm and suspected small cell carcinoma are the 
factors that increase the sensitivity of C-TBNA (21,37). 
The diagnostic yield of C-TBNA on small cell lung cancer 
was reported as high as 89% in the literature (38). It needs 
to be pointed out here that the sensitivity of C-TBNA 
depends upon the prevalence of the disease in the cohort 
being studied (39).

Sarcoidosis
The availability of the 19 G histology needle has expanded 
the indications for C-TBNA in sarcoidosis; as it is a less 
invasive, safer, and more economical alternative than 
mediastinoscopy (Figure 2). Several reports have confirmed 
the diagnostic value of TBNA for the biopsy of mediastinal 
lymph nodes in patients with suspected sarcoidosis (40-44). 
A study involving 258 patients with suspected sarcoidosis 
found the diagnostic yield of bronchoscopy increased from 

66% to 78% percent when C-TBNA was added to the 
transbronchial biopsy (TBBx) (45). A recent randomized 
multicenter study of 304 patients with suspected stage I/II  
sarcoidosis (GRANULOMA) reported that compared 
to transbronchial biopsy, TBNA of mediastinal nodes by 
endobronchial ultrasound or EUS resulted in a higher 
diagnostic yield 80% vs. 53% (43). However, the study 
should be interpreted with caution given that not all 
patients with stage I sarcoidosis need histologic diagnosis 
and not all interventional bronchoscopists are proficient 
in both procedures. Gupta et al. have showed that, EBUS-
TBNA has the highest diagnostic yield in sarcoidosis, but 
it should be combined with TBBx for the optimal yield. 
Incidentally the diagnostic yield of C-TBNA plus EBBx and 
TBBx is similar to EBUS-TBNA plus TBBx (44).

Lymphoma
The clinical utility of C-TBNA in the diagnosis of 
lymphoma has been limited, since this usually requires 
larger samples of tissue than are normally obtained by the 
22 G needle. However, the availability of the 19 G histology 
needle, along with the use of flowcytometry to enhance 
diagnostic yield, may change this assumption (46). The 
diagnosis of lymphoma, using both cytology and histology 
needles, has been reported anecdotally, although the overall 
yield of the procedure in this setting cannot be stated with 
certainty (27).

Infections
In the literature, a number of anecdotal reports of infections 

Figure 1 Tsuboi classification of pulmonary nodule based on 
anatomical relationship with the adjacent bronchus. C-TBNA 
increases the diagnostic yield of flexible bronchoscopy while 
dealing with type III and IV lesions. C-TBNA, conventional 
transbronchial needle aspiration.

Figure 2 Diagnosis of sarcoidosis established by 19 G C-TBNA 
needle in our community practice. Note a large granuloma 
consisting of epithelioid histiocytes, few multinucleated giant 
cells, and lymphocytes (HE, 200×). C-TBNA, conventional 
transbronchial needle aspiration.
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diagnosed via C-TBNA have appeared. C-TBNA can 
establish the diagnosis of histoplasmosis, pneumocystis 
jirovecii pneumonia, and cryptococcal infection in patients 
with AIDS (47). In addition, the diagnosis of mediastinal 
mycobacterial adenitis (due to either mycobacterium 
tuberculosis or M. avium-intracellulare) has been described 
in immunocompetent, as well as immunocompromised 
patients (48-51). Harkin et al. demonstrated the usefulness 
of C-TBNA in HIV patients. Forty-one HIV(+) patients 
with mediastinal lymphadenopathy underwent 44 TBNA 
procedures. Of 23 procedures performed on patients shown 
to have mycobacterial disease, aspirations showed smear 
positive for AFB in 11 (48%), 14 (61%) specimens grew 
mycobacteria in cultured material, and caseous necrosis or 
necrotizing granulomatous lesions were seen in 15 (65%). 
In 48% and 68% of the patients TBNA was exclusive 
diagnostic for mycobacterial disease in two different  
studies (52,53).

Miscellaneous
C-TBNA of submucosal area proximal to an endobronchial 
tumor to detect local spread may help predict the line 
of surgical resection in patients with non-small-cell  
carcinoma (54). C-TBNA has also successfully identified 
leiomyoma of the esophagus (47), metastatic uterine 
rhabdomyosarcoma (55), sclerosing hemangioma (56), 
malignant mesothelioma (57), carcinoid tumors (58) 
and malignant melanoma (59). Mediastinal cysts have 
also been diagnosed and therapeutically aspirated using 
the transbronchial route using TBNA needles (60-62). 
One report described a patient with a right paratracheal 
mass on CT scan that was suspicious for malignancy; 
TBNA revealed serosanguineous fluid suggestive of a 
sterile abscess, and there was no recurrence on later scans 
following the aspiration (63). Decompression of a subcarinal 
cyst using TBNA permitted safe anesthesia and subsequent 
resection of the cyst in another report (64).

Lesion specific

Peripheral nodules or masses
C-TBNA of the peripheral nodules and masses using the 
22 G cytology needle has emerged as an extremely useful 
diagnostic technique. C-TBNA is particularly useful for 
increasing the diagnostic yield of FB for lesions in which it 
is not accessible by the common accessories due to the local 
anatomy and/or its relationship with the adjacent bronchus. 
Tsuboi type III and IV lesions with negative bronchus sign 

afford most exclusivity to C-TBNA. A 2013 meta-analysis 
revealed that the yield of C-TBNA is higher (sensitivity 
63%) in peripheral lesions than from either TBBx alone or a 
combination of TBBx, brushing, and lavage procedures (65).  
Lesion characteristics predicting the best diagnostic yields 
are lesions greater than 2 cm in diameter (80% versus 
33% to 58%), concurrent mediastinal disease (89% versus 
46%), and the lesion being a hematogenous metastasis. The 
yield from a combination of C-TBNA plus forceps biopsy 
may be as high as 75%. Although the yield is lower than 
transthoracic needle aspiration (TTNA), there is a lower 
risk of pneumothorax (66).

Peribronchial and submucosal disease
The diagnostic yield of conventional procedures such 
as forceps biopsy and brushing tends to be much lower 
for submucosal and peribronchial diseases than for the 
exophytic lesions. Such lesions are often covered by normal 
epithelium, causing suboptimal sampling. Submucosal 
infiltration by tumor may make tissues firmer, causing the 
forceps to slide off the lesion and peribronchial lesions are 
inaccessible to the biopsy forceps by virtue of being located 
outside the airway. Under such circumstances C-TBNA to 
obtain submucosal or peribronchial samples could increase 
diagnostic yield of FB (9,10,14). In a study involving 31 
patients with submucosal and peribronchial disease it was 
found that the sensitivity of biopsies obtained by forceps, 
C-TBNA, a combination of both forceps and TBNA, and 
a combination of forceps biopsy, bronchial brushing and 
washing, and C-TBNA was 55%, 71%, 89%, and 97%, 
respectively (9). Thus C-TBNA can significantly increase 
the diagnostic yield of FB while dealing with peribronchial 
and submucosal diseases.

Exophytic lesion
Due to the high yield of forceps biopsy for diagnosing 
endobronchial lesions (67-100%) suspicious for lung cancer, 
role of TBNA may be limited (67). However, as discussed 
earlier TBNA has been found exclusively diagnostic while 
dealing with necrotic or hemorrhagic exophytic lesions 
(21,68). Overall, reported diagnostic yield of C-TBNA for 
central lesions suspected to be bronchogenic carcinoma is 
between 70-96% (10,11,58,67,69).

Complications

Complications of TBNA are uncommon if appropriate 
precautions are taken and the proper technique is employed. 
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A coagulation profile is not needed prior to TBNA in 
the absence of a history of a bleeding diathesis (70).  
Although a variety of complications related to TBNA 
have been reported, damage to the working channel of 
the bronchoscope is by far the most important. This 
complication is more common when a 19 G needle is 
used, and great care needs to be taken while manipulating 
the apparatus through the bronchoscope (71). The 
incidence of fever and bacteremia has been debated, 
and no firm recommendations can be made regarding 
antibiotic prophylaxis (72). Transient bacteremia six hours 
after the procedure with prompt defervescence after 
antibiotic therapy has been reported. There is a single 
case report of a purulent pericarditis with polymicrobial 
mouth flora requiring pericardiocentesis and catheter 
drainage in addition to antibiotics following a C-TBNA 
of a mediastinal mass (73). There are no reports of 
significant bleeding following C-TBNA even in in patient 
receiving anticoagulation therapy (74). Oozing of a 
minimal amount of blood from the puncture site may be 
encountered; the source is usually a dilated blood vessel in 
the tracheobronchial wall rather than invasion of a major 
mediastinal vascular structure.

Less frequent complications include pneumothorax, 
pneumomediastinum, hemomediastinum, and mediastinitis 
(6,75,76). None of these complications are serious or 
frequent enough for a community pulmonologist to deter 
from the valuable procedure of C-TBNA.

Local experience and the learning curve

At our facility possibility of acquiring tools and training 

required for EBUS-TBNA are close to nil. There are also 
financial limitations related to the disposable accessories 
and repair and maintenance of the EBUS scope (77). 
Beside, our patient volume may not allow adequate number 
of procedures to maintain proficiency with the EBUS-
TBNA. Hence, C-TBNA remains the only option in our 
environment. Incidentally, there are no interventional 
pulmonology fellowship programs being offered in our 
country that provide advanced diagnostic skills. Under the 
circumstances, we were successful in acquiring the skills 
of C-TBNA by reading the books and without any formal 
training. We were also able to achieve proficiency with the 
procedure in about 60 procedures and have been able to 
improve the diagnostic yield of bronchoscopy (Figure 3) (78).

Our overall diagnostic yield of C-TBNA since the 
beginning of the program has been between 41% and 50% 
(17,78,79). This yield in the patients with lung cancer was 
found to be 66-82% and 75% in patient with sarcoidosis 
75%. Obviously, our yield was higher with lymphnode 
size greater than 20 mm than otherwise (17,78,79). 
Understanding of the mediastinal anatomy, refinement of 
the technique and the preparation of the specimen were the 
major determinant of the learning curve and the current 
success of our program. For a novice bronchoscopist, it 
would be my recommendation to start performing C-TBNA 
in patients with large mediastinal LNs, located in the 
favorable location such as subcarinal or right paratracheal 
area and where small cell carcinoma is a suspect. I would 
also recommend that one performs at least 25 TBNAs 
using a cytology needle (22 G) before embarking on the 
use of a histology needle (19 G). The latter may require 

Figure 3 Learning curve of C-TBNA in a community practice. Note the sensitivity (A) and accuracy (B) plateau around 60 procedures. 
C-TBNA, conventional transbronchial needle aspiration.
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added skill and experience for its insertion through the 
tracheobronchial wall and to avoid damage to the vascular 
structures (17,78). It does need to be pointed out that in our 
part of the world, patients seldom present with resectable 
lung cancer and even patients with benign conditions 
exhibit bulky lymphnodes where use of C-TBNA is most 
appropriate. 

Conclusions

TBNA provides an opportunity to diagnose mediastinal 
lesions and stage bronchogenic carcinoma in a minimally 
invasive fashion. In our opinion acquiring skills of C-TBNA 
doesn’t require formal interventional pulmonology training 
and could be learned from the “books”. Proficiency could 
be attained within 60 procedures and acceptable results 
could be achieved. There is no upfront cost and the 
procedure can be performed under moderate sedation and 
local anesthesia in a cost effective fashion. If a possibility 
exists, a bronchoscopist can also train him/herself with 
interpretation of cytology specimen for ROSE. The 
procedure is safe and has great potential to augment 
the welfare of patients with pulmonary ailment. Every 
community pulmonologist should be able to perform 
C-TBNA.
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