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OZET

Mediastinal lenfadenopati degerlendirmesinde transbronsiyal igne aspirasyonu:
Konvensiyonel mi, endobronsiyal ultrasonla mi?

Calismanin amaciy; mediastinal lenfadenopati degerlendirmesinde geleneksel ve radyal prob-endobronsiyal ultrason
(EBUS) kilavuzlugunda yaptlan standart igne aspirasyon sonuglarint kiyaslamak ve EBUS’un katkisint degerlendirmektir.
Calismada transbronsiyal igne aspirasyonu yapilmast planlanan hastalar prospektif olarak iki gruba randomize edildi.
Birinci grupta islem geleneksel kérleme yéntemle, ikinci grupta ise islem EBUS esliginde yapildi. Her iki islemle aspiras-
yon yaptlan lenf nodu istasyonlar subkarinal bélge ve diger mediastinal lenf nodlart olarak ikiye ayrildi. 21 G aspirasyon
ignesi kullanildi. Sitolojide sonug¢ alindi demek icin ya spesifik tant ya da lenfositlerin gériilmesi pozitif kabul edildi. Ca-
lismaya 60 hasta dahil edildi (48’i erkek, 12’si kadin). Yas ortalamast 56.15 = 15.32 yildi. Tim hastalar degerlendirildigin-
de geleneksel yéntemle tani orant %33.3, EBUS ile %66.7 idi. Subkarinal bélgede EBUS ile hastalarin %62.5’inde gelenek-
sel yéntemle %33.3’linde pozitif sonug elde edildi (p= 0.199). Diger ulasilabilir mediastinal lenf nodlarinda EBUS ile %68.2
hastada, geleneksel yéntemle ise %33.3 hastada pozitif sonug elde edildi (p= 0.028). Bu sonuglar EBUS esliginde transb-
ronsiyal igne aspirasyonunun subkarinal bélge disindaki mediastinal lenf nodlarinda anlamli daha iyi sonug verdigini gbs-
termektedir. Mediastinal degerlendirmede, eger varsa, EBUS un rutin olarak kullanilmast gerektigini diistintiyoruz.

Anahtar Kelimeler: Endobronsiyal ultrason (EBUS), transbronsiyal igne aspirasyonu, mediastinal inceleme, mediastinal
lenf nodlart.
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Conventional vs. endobronchial ultrasound-guided transbronchial needle aspiration in the diagnosis of mediastinal lymphadenopathies

The aim of this study was to determine whether or not radial probe endobronchial ultrasound (EBUS)-guided transbronc-
hial needle aspiration (TBNA) is superior to conventional TBNA in the diagnosis of mediastinal lymphadenopathies in ro-
utine clinical practice. Consecutive patients, who were referred for TBNA, were randomized to conventional TBNA and
EBUS-guided TBNA groups. Patients were also grouped according to the anatomic location of the pathologic lymph nodes
to evaluate if there was a difference in the diagnostic yield with respect to lymph node station. Patients with subcarinal
lymph nodes were designated as group A and patients with lymph nodes at station 2 (upper paratracheal), 3 (prevascu-
lar and retrotracheal), and 4 (lower paratracheal) were designated as group B. A 21-G aspiration needle was used during
the procedure. Sixty patients with a mean age of 56.15 + 15.32 years were included in the study. Thirty patients each un-
derwent EBUS-TBNA and conventional TBNA. The overall diagnostic yield of conventional TBNA was 33.3% (10/30), whi-
le EBUS-TBNA had a yield of 66.7% (20/30; p= 0.010). In patients with subcarinal lymph nodes, the yield of conventional
TBNA was 33.3% (4/12) compared to 62.5% (5/8) in the EBUS-guided group (p= 0.362). In patients with mediastinal lymph
nodes other than subcarinal lymph nodes, EBUS-TBNA had a significantly higher yield compared to conventional TBNA
[33.3% (6/18) vs. 68.2% (15/22) for conventional and EBUS-TBNA groups, respectively; p= 0.028]. In conclusion, the diag-
nostic yield of EBUS-TBNA was superior to the yield of conventional TBNA at stations other than subcarinal region. We sug-
gest that EBUS is a useful tool to guide TBNA in the evaluation of mediastinal lymph nodes.

Key Words: Endobronchial ultrasound (EBUS), transbronchial needle aspiration (TBNA), mediastinal evaluation, medi-
astinal lymph nodes.

Transbronchial needle aspiration (TBNA) is a well- diameter on CT. Lymph node stations were classified
established technique that allows sampling of pa- according to the American Thoracic Society mapping
rabronchial and paratracheal lymph nodes (1,2). system (10). Informed consent was obtained from all
Recently, the indications for TBNA have been exten- patients before the study was initiated. Patients were
ded to the sampling of hilar and mediastinal lymph also grouped according to the anatomic location of the
nodes with the development of flexible cytology ne- pathologic lymph nodes to evaluate if there was a dif-
edles. The diagnostic yield of TBNA varies widely, ference in the diagnostic yield with respect to lymph
ranging from 20%-89%. The yield of TBNA is related node station. Patients with subcarinal lymph nodes we-
to the size and location of the lesion, as well as the re designated as group A and patients with lymph no-
individual experience of the physician (3,4). Altho- des at station 2 (upper paratracheal), 3 (prevascular
ugh TBNA has been shown to be effective in medi- and retrotracheal), and 4 (lower paratracheal) were
astinal lung cancer staging, TBNA is underutilized designated as group B. Bronchoscopy was performed
and is not formally taught in training programs in standard fashion under general anesthesia for com-
(2,5). Although rapid on-site evaluation (ROSE) bined rigid and flexible examinations or conscious se-
and obtaining < 7 aspirates have been proposed to dation for flexible bronchoscopy. TBNA and EBUS we-
improve the yield, ROSE often requires expensive re performed as detailed below. Prior to bronchoscopy,
and sophisticated instrumentation (6). The guidan- mediastinal lymph nodes were identified on thoracic
ce of fluoroscopy, computed tomography (CT), or CT. EBUS and TBNA were performed by pulmonolo-
endobronchial ultrasound (EBUS) have also been gists routinely performing both procedures.

shown to increase the yield (7-9). Endobronchial Ultrasound

Kocaeli University is one of the first institutions in Tur-
key to use EBUS-TBNA sampling of mediastinal
lymphadenopathies in clinical practice. The current

EBUS was performed, as previously described in de-
tail (11,12). Through a video-bronchoscope (Type BF
1T240; Olympus, Tokyo, Japan), a flexible ultrasound
study was conducted to determine whether or not probe with a 20 MHz transducer (UM-BS 20-26R with
EBUS-TBNA is superior to conventional TBNA in the an EU M30S processor; Olympus) was introduced.
diagnosis of mediastinal lymphadenopathies in routi- The exact location of the target lymph nodes and the-
ne clinical practice. ir relationship to the tracheobronchial tree were noted.
MATERIALS and METHODS The probe then was removed from the working chan-

nel, and TBNA was performed.
Sixty patients who had indications for TBNA of enlar-

ged mediastinal lymph nodes were randomized into
either the EBUS or conventional TBNA group between TBNA was performed as previously described (2-4).
July 2006 and October 2007. Enlarged mediastinal Only cytology specimens were obtained with 21-ga-
lymph nodes were defined as > 2 ¢cm in the short axis uge needles (NA-401 D1321; Olympus). The “jab-

Transbronchial Needle Aspiration
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bing” method (2) was used for all punctures, i.e., the
needle was thrust through the intercartilaginous space
with a quick, firm jab to the catheter, while the scope
was fixed at the nose or the mouth. A minimum of 2
and a maximum of 6 needle passes were made at
each lymph node station.

Cytology specimens were air-dried on site before be-
ing sent to the Pathology Department. No ROSE was
used, and the pathologist was blinded to the method
used for sampling.

Statistical Analysis

Statistical analysis was conducted using SPSS for
Windows (version 10.0; SPSS Inc., Chicago, IL, USA).
Data are presented as the mean + standard deviation
or N (%), as appropriate. Data were compared using
the Student’s t-test and a chi-square test at a confi-
dence interval of 95%. A p value < 0.05 was conside-
red statistically significant.

RESULTS

Sixty patients (12 women and 48 men) with a mean
age of 56.15 + 15.32 years (range, 19-85 years) we-
re included in the study. Thirty patients each under-
went EBUS-TBNA and conventional TBNA. The main
indication for TBNA was the diagnosis of enlarged
lymph nodes of unknown origin.

There were no significant differences between the
EBUS-TBNA and conventional TBNA groups with res-
pect to the male: female ratio (26:4 vs. 22:8 for con-
ventional and EBUS-TBNA groups, respectively; p=
0.197) and age (54.97 = 13.74 years vs. 57.33 =
16.91 years for conventional and EBUS-TBNA gro-
ups, respectively; p= 0.595).

The overall diagnostic yield of conventional TBNA
was 33.3% (10/30), while EBUS-TBNA had a yield of
66.7% (20/30; p= 0.010). In group A (patients with
subcarinal lymph nodes), the yield of conventional
TBNA was 33.3% (4/12) compared to 62.5% (5/8) in
the EBUS-guided group, but the difference did not re-
ach statistical significance (p= 0.362). In group B, ho-
wever, EBUS-TBNA had a significantly higher yield
compared to conventional TBNA (33.3% (6/18) vs.
68.2% (15/22) for conventional and EBUS-TBNA gro-
ups, respectively; p= 0.028].

A definitive diagnosis was established in 30.0% (9/30)
and 56.7% (17/30) of the patients in the conventional
TBNA and EBUS-TBNA dgroups, respectively (p=
0.037). In group A, a definitive diagnosis was estab-
lished in 33.3% (4/12) of the patients in the conventi-
onal TBNA group, while 50.0% (4/8) of the patients
had a definitive diagnosis in the EBUS-TBNA group
(p= 0.648). In group B, 27.8% (5/18) of the patients
in the conventional TBNA group, and 59.1% [13/22)
of the patients in the EBUS-TBNA group had a defini-
tive diagnosis (p= 0.048, Table 1).

While 17 patients were diagnosed with non-small cell
lung carcinoma, small cell lung carcinoma, sarcoido-
sis, and salivary gland tumor metastasis were diagno-
sed in 6, 2, and 1 patients, respectively. Cytologic
examinations of biopsy specimens of 4 patients reve-
aled normal lymph nodes (Table 2).

The average number of needle passes was four. No
complications related to the procedure or to bronc-
hoscopic damage were observed with the use of
EBUS and/or TBNA.

Table 1. Diagnostic yields and definitive diagnoses obtained with EBUS-TBNA and conventional TBNA.

Conventional TBNA

Overall
Diagnostic yield 10/30 (33.3%)
Definitive diagnosis 9/30 (30.0%)
Group A*
Diagnostic yield 4/12 (33.3%)
Definitive diagnosis 4/12 (33.3%)
Group B**
Diagnostic yield 6/18 (33.3%)

Definitive diagnosis 5/18 (27.8%)

EBUS-TBNA p
20/30 (66.7%) 0.010
17/30 (56.7%) 0.037

5/8 (62.5%) 0.362

4/8 (50.0%) 0.648
15/22 (68.2%) 0.028
13/22 (59.1%) 0.048

* Patients with subcarinal lymph nodes were designated as group A.

** Patients with lymph nodes at station 2 (upper paratracheal), 3 (prevascular and retrotracheal), and 4 (lower paratracheal) were designated

as group B.

TBNA: Transbronchial needle aspiration, EBUS: Endobronchial ultrasound.
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Table 2. Definitive diagnoses obtained with EBUS-TBNA and conventional TBNA.

Conventional TBNA (n= 30)

EBUS-TBNA (n= 30)

Non-small cell lung carcinoma
Small cell lung carcinoma
Sarcoidosis

Normal lymph nodes

Others

1

10
4
2
3

Metastatic salivary gland carcinoma

TBNA: Transbronchial needle aspiration, EBUS: Endobronchial ultrasound.

DISCUSSION

TBNA is a well-established bronchoscopic technique,
but remains underutilized (5). Conventional TBNA is a
relatively blind technique, thus preventing target visu-
alization and making smaller lymph nodes and nodes
at some specific stations more difficult to access. Li-
mited options currently exist to improve the yield of
TBNA, like use of ROSE, increasing the number of ne-
edle passes, and utilization of imaging techniques (6-
9). EBUS is one of the alternative imaging techniques
that permits imaging of the airway and parabronchial
structures during bronchoscopy (11-13). In the cur-
rent study, we aimed to determine whether or not
EBUS-TBNA is superior to conventional TBNA in the
diagnosis of mediastinal lymphadenopathies and fo-
und that the diagnostic yield of EBUS-TBNA was su-
perior to the yield of conventional TBNA at stations
other than subcarinal region, in patients with enlarged
mediastinal lymph nodes. Moreover, EBUS-TBNA
was superior in ability to establish a definitive diagno-
sis. Although, there was a trend in favor of EBUS-
TBNA for the diagnosis of enlarged subcarinal lymph
nodes, the difference between the two groups did not
reach statistical significance. These findings are in ag-
reement with the findings of Herth et al., who reported
that EBUS-TBNA was superior to conventional TBNA
at stations other than subcarinal region (84% vs. 58%,
respectively) compared to the subcarinal region (86%
vs. 74%, respectively), in their randomized study of
200 patients with suspected non-small cell lung carci-
noma (14). The lack of significance between the two
groups in terms of diagnostic yield at subcarinal regi-
on is likely to reflect the relative technical ease of con-
ventional TBNA for subcarinal lymph nodes. Although
Shannon et al. in 1996, reported in their randomized,
controlled trial that there were no significant differen-
ces between EBUS-TBNA and conventional TBNA in
terms of sensitivity (82.6% vs. 90.5%), specificity
(100% for both), and diagnostic accuracy (86.7% vs.
91.7%), recent evidence indicates that EBUS-TBNA

has a higher sensitivity than conventional TBNA (15).
In a recent systematic review, Toloza et al. reported a
pooled sensitivity of 76%, a pooled specificity of 96%,
and a negative predictive value of 71% of TBNA for
staging of lung cancer (16). On the other hand, Yasu-
fuku et al. reported a sensitivity of 94.6%, a specificity
of 100%, a positive predictive value of 100%, a nega-
tive predictive value of 89.5%, and a diagnostic accu-
racy rate of 96.3% of EBUS-TBNA for staging of lung
cancer (17). Similarly, in a study of 502 patients with
mediastinal or hilar lymphadenopathies, the sensiti-
vity for EBUS-TBNA was 94%, the specificity was
100% and the diagnostic accuracy was 94% (18). Of
note, the lack of significant difference in the study of
Shannon et al. might have resulted from the use of
ROSE masking the beneficial effect of EBUS guidan-
ce (16).

EBUS is safe and minimally invasive technique, and
does not require general anesthesia or hospitalization
(12,13). The complication rate is extremely low and
several studies have not reported any complications at
all (9,11,12,19). Ernst et al. reported no complications
with EBUS-TBNA, in their study, which compared re-
al-time EBUS-TBNA and mediastinoscopy for patho-
logic staging in patients with mediastinal adenopathy
and suspected non-small cell lung carcinoma, and
suggested that EBUS might prevent rare complications
associated with conventional TBNA such as inadver-
tent vascular and mediastinal injury (20). In the cur-
rent study as well, no complications were noted.

There were some potential limitations to the current
study, including a small sample size, the lack of surgi-
cal confirmation, and the lack of data regarding the
clinical diagnosis established with other methods in
patients, in whom a diagnosis could not be established
with conventional/EBUS TBNA.

In conclusion, the diagnostic yield of EBUS-TBNA
was superior to the yield of conventional TBNA at sta-
tions other than subcarinal region. In our institution,
we are routinely performing EBUS-TBNA for the diag-
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nosis of mediastinal lymphadenopathies at stations
other than subcarinal region, and we strongly recom-
mend its use.
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