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Amaç: Endoskopik ultrasonografi eflli¤inde ince i¤ne biyopsi tekni¤i ile mediastinal lezyonlardan biyopsi al›nabilir. Ancak medi-
asteni tutan baz› malign ve granülomatöz hastal›klarda, endoskopik ultrasonografi eflli¤inde ince i¤ne biyopsi sonuçlar› yetersiz
olabilir. Ço¤u çal›flmada, 22-gauge aspirasyon ve/veya 19-gauge Tru-cut biyopsi i¤nesi kullan›lm›flt›r, genifl kalibreli aspirasyon
i¤nelerin sonuçlar›yla ilgili çok az bilgi vard›r. Bu çal›flmada etyolojisi belirsiz mediastinal lezyonu olan hastalarda 19-gauge ve
22-gauge aspirasyon i¤neleriyle yap›lan endoskopik ultrasonografi eflli¤inde ince i¤ne biyopsi sonuçlar›n›n prospektif olarak karfl›-
laflt›r›lmas› amaçlanm›flt›r. Yöntem: Bronkoskopi ve bilgisayarl› tomografi eflli¤inde biyopsi ve di¤er yöntemlerle tan›s› konulama-
yan 57 mediastinal kitle ve/veya lenfadenopatili hastaya endoskopik ultrasonografi eflli¤inde ince i¤ne biyopsi uyguland›. ‹nce i¤-
ne biyopsi, ard›fl›k olarak 19-gauge veya 22-gauge aspirasyon biyopsi i¤neleriyle gerçeklefltirildi. ‹nce i¤ne biyopsi materyellerinin
yeterlili¤i ve sitopatolojik incelemeleri, hastalar hakk›nda klinik bilgisi olmayan 2 patolog taraf›ndan yap›ld›. Materyeller (1) non-
diagnostik, (2) benign hastal›k, (3) granülomatöz hastal›k ve (4) malign hastal›k olarak 4 kategoride de¤erlendirildi. Bulgular:
Çal›flmaya al›nan 35 mediastinal lenfadenopati (%61.4), ve mediastinumu invaze eden akci¤er kitlesi olan 22 (%38.5) hastada or-
talama 3.3 kez endoskopik ultrasonografi eflli¤inde ince i¤ne biyopsi yap›ld› ve 19-gauge i¤ne ile %93, 22-gauge ile %89 hastada ye-
terli doku örne¤i al›nd›. Yeterli doku örne¤i al›nan hastalarda do¤ru sitopatolojik tan› yüzdesi 19-gauge grubunda %96, 22-gauge
grubunda %92 bulundu (p>0.05). Sonuç: Mediastinal lenfadenopati ve kitle lezyonlar›n›n endoskopik ultrasonografi eflli¤indeki
aspirasyon biyopsilerinde, al›nan dokunun yeterlili¤i ve tan›sal duyarl›l›k aç›s›ndan 19- ve 22-gauge endoskopik ultrasonografi as-
pirasyon i¤neleri aras›nda anlaml› fark yoktur.

Anahtar kelimeler: Endoskopik ultrasonografi, ince i¤ne aspirasyon biyopsisi, tan›, mediastinal kitle, lenfadenopati, sitoloji

Background/aims: Endoscopic ultrasound-guided fine needle aspiration is an established tissue-acquisition technique for medi-
astinal lesions. However, there are limitations to endoscopic ultrasound-guided fine needle aspiration of mediastinal masses in cer-
tain neoplasms and granulomatous diseases. Most studies have used 22-gauge aspiration and/or 19-gauge Tru-cut needles, and
only limited data exist on larger-caliber aspiration needles. We aimed to compare prospectively the diagnostic yield of endoscopic
ultrasound-guided fine needle aspiration using 19- and 22-gauge aspiration needles in patients with mediastinal lesions of
unknown origin. Material and Methods: Using a consecutive entry design, 57 patients with mediastinal mass or lymph node, in
whom previous investigations, including bronchoscopy and computed tomography-guided biopsy, had not provided a final diagno-
sis, underwent endoscopic ultrasound-guided fine needle aspiration biopsy using 19-gauge or 22-gauge aspiration needle.
Determination of the adequacy and cytopathologic interpretation of fine needle aspiration materials were done by two pathologists
blinded to the clinical condition of the patient. Fine needle aspiration specimens were placed in four categories as: (1) nondiagnos-
tic, (2) benign, (3) granulomatous disease, and (4) malignant. Results: Among 57 patients [35 (61.4%) with mediastinal lymph
nodes and 22 (38.5%) with pulmonary masses], adequate tissue was obtained in 52 (91.2%) of the cases (with a mean of 3.3 needle
passes). Correct cytopathologic diagnoses were made based on the endoscopic ultrasound-guided fine needle aspiration specimens
obtained by 19- and 22-gauge needles in 96% and 92% of the samples, respectively (p>0.05). Conclusions: As concerns endoscopic
ultrasound-guided fine needle aspiration of mediastinal masses and lymph nodes, the diagnostic sensitivity of aspirated material
obtained using 19- and 22-gauge fine needle aspiration needles was found to be comparable in our study.
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Mediastinal kitle ve lenfadenopatili hastalarda EUS eflli¤inde 19- ve 22-
gauge aspirasyon i¤ne biyopsilerinin karfl›laflt›r›lmas›



INTRODUCTION

Endoscopic ultrasound-guided fine needle aspira-
tion (EUS-FNA) is established as a minimally in-
vasive method to obtain cytologic specimens from
solid mediastinal lesions and as a valuable tool for
preoperative staging and determination of the sur-
gical resectability in lung cancers (1-4). However,
there are limitations to EUS-guided FNA, in that
certain neoplasms and granulomatous diseases,
such as lymphomas, stromal tumors and sarcoido-
sis, are difficult to diagnose merely on the basis of
cytologic examination (5,6). In routine practice,
the standard 22-gauge needle has been used for
cytologic sampling. However, a 19-gauge needle
may overcome many of the shortcomings of FNA
by acquiring larger tissue samples. A 19-gauge ne-
edle may allow better assessment of tissue archi-
tecture in addition to cytologic analysis. In the di-
agnosis and staging of lung cancer, larger-caliber
histology needles (18- or 19-gauge) for transbronc-
hial needle aspiration have reportedly increased
yields over 21- or 22-gauge needles (7,8), and have
also been shown to prevent rare occurrences of fal-
se-positive cytologic results (9). However, it rema-
ins unclear whether large-caliber EUS aspiration
needles can increase the diagnostic accuracy of
mediastinal lesions. Therefore, further evaluation
of EUS 19-gauge FNA biopsy needle in the medi-
astinum is needed to determine its true benefit. To
date, there have been no reports on how biopsy ac-
curacy differs with 19-gauge and 22-gauge aspira-
tion needles in mediastinal lesion patients, altho-
ugh some investigators have tried to assess the di-
agnostic results of a 19-gauge Tru-cut biopsy need-
le (10-13). 

The goal of this study was to compare the diagnos-
tic yield of EUS-FNA using 19- and 22-gauge aspi-
ration needles in obtaining a diagnosis of medias-
tinal lymph node (LN) and mass of unknown ori-
gin.

MATERIALS AND METHODS

Patients

Using a consecutive entry design, this prospective
study was conducted at our institute between
March 2008 and February 2010. Fifty-seven con-
secutive patients with pulmonary masses or medi-
astinal LNs, in whom previous investigations, inc-
luding bronchoscopy and computed tomography
(CT)-guided biopsy, had not provided a final diag-
nosis, were submitted to EUS-FNA biopsy.  

The local ethical committee approved the study
protocol, and written informed consent was obtai-
ned from patients before participation in the
study.

Methods

In all patients, EUS-FNA was performed as the
standard procedure. All patients were seen and
evaluated by a pulmonologist before and after
EUS.  EUS-FNA was performed using a linear ar-
ray echoendoscope (EG-3830 UT, Pentax Europe,
Hamburg, Germany) and Hitachi EUB 6500 ultra-
sound processor (Hitachi Co. Ltd., Tokyo, Japan)
by an experienced (>3000 EUS procedures) endo-
sonographer. All procedures were performed un-
der conscious sedation using midazolam hydroch-
loride. 

Oxygen saturation (SaO2) was monitored during
the examination. The echoendoscope was introdu-
ced into the stomach, and screening of the left lo-
be and central segments of the liver, celiac axis
and left adrenal gland was routinely performed.
The echoendoscope was then gradually withdrawn
into the esophagus to evaluate the following: 

(1) The esophageal/periesophageal mass;  

(2) The LN staging or lymphadenopathy, of the in-
ferior pulmonary ligament nodal region (station
no. 9), periesophageal areas (station no. 8), subca-
rinal space (station no. 7), aortopulmonary (AP)
window (station no. 5), and upper and lower parat-
racheal areas (station nos. 2 and 4, respectively)
(14). 

EUS-FNA was performed using either a 19- or 22-
gauge FNA needle Sonotip II (Mediglobe, Achen-
mühle, Germany) introduced through the echoen-
doscope’s 3.2 mm biopsy channel, guided by real-
time EUS imaging after determining the optimal
puncture site. After puncturing the LN or mass, fi-
ve to seven to-and-fro movements were made wit-
hin the LN or mass. In all patients, a minimum of
three passes was undertaken. The EUS examiner
made an initial gross macroscopic assessment of
the adequacy of specimens for cytologic and histo-
logical investigation. In case of macroscopically
inadequate material, EUS-FNA was continued up
to a maximum of five passes. May–Grünwald–Gi-
emsa staining and cell blocks were prepared in the
cytology laboratory. The cytopathologic examinati-
ons were done by two pathologists blinded to the
clinical condition of the patient. 
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Classification of Pathological Results

Cytopathologic interpretation of FNA materials
was made in all cases. In some cases, in addition
to FNA, cell blocks were present, and histological
and immunohistochemical (IHC) evaluation using
these specimens was performed for definitive diag-
nosis of benign, granulomatous disease, or malig-
nant epithelial tumor or lymphoma. Cytologic in-
terpretation and cell block analysis were classified
independently for each case. Under cytologic exa-
mination, FNA specimens were placed in four ca-
tegories as: 

(1) A nondiagnostic material, including those not
containing representative lymphoid cells or mate-
rials, acellular specimens, and specimens contai-
ning obscuring material that made pathologic in-
terpretation difficult, such as blood.

(2) Benign specimens, including those containing
lymphoid cells or materials.

(3) Granulomatous disease specimens containing
epithelioid histocyte groups. Cytopathologic diag-
nosis of sarcoidosis was based on the presence of
noncaseating granulomas, and differentiated from
mycobacterial infection based on the presence of
caseous necrosis. 

(4) Malignant specimens positive for malignant tu-
moral cell groups, such as malignant epithelial tu-
mor, small cell neuroendocrine carcinoma, non-
small cell carcinoma, and lymphoma in which IHC
examination was performed. 

In those patients with malignancy-positive LN af-
ter EUS-FNA, no additional confirmation of ma-
lignancy was made. Surgical intervention was pro-
posed for patients with negative EUS-FNA fin-
dings or insufficient LN sample material. In some
cases, extended clinical/radiological follow-up, do-
cumenting the absence of disease progression, was
considered as proof of benign underlying disease.
A final clinical diagnosis was obtained by combi-
ning all data present (EUS-FNA, mediastinos-
copy, CT, positron emission tomography (PET),
surgery outcome, and other investigations). Per-
centage yield of adequate material and diagnostic
discrimination measurements were calculated. 

Statistical Analysis

Patients were categorized into two groups accor-
ding to the needle gauge used for the biopsy (19 or
22). Normally distributed data are presented as
mean ± SD and range. The McNemar test for cor-
related proportions was applied to compare the

sensitivity of EUS-FNA sample modalities. The
mean duration of the procedure was compared
with the use of the paired t test. For comparison of
the mean number of needle passes, the χ2 test was
used. P values <0.05 were considered significant. 

RESULTS

Patients and Procedure Characteristics

Between March 2008 and March 2010, 1,190 pati-
ents underwent endoscopic ultrasound studies at
our institution for a variety of clinical indications.
A total of 57 patients (38 male, 19 female, mean
age: 58.2±8.9, range: 32-78 years) with mediasti-
nal LN or pulmonary mass of unknown origin we-
re referred to our clinic and underwent EUS-FNA
with either 19-gauge or 22-gauge needle biopsy.
Sex ratios and patients' mean ages did not differ
significantly between the 19-gauge and 22-gauge
EUS-FNA groups (p>0.05) (Table 1). 

Indications were mediastinal lymphadenopathy in
35 (61.4%) patients and pulmonary mass invading
the mediastinum in 22 (38.5%) patients. Mean di-
ameter of LNs was 18.9±5.32 mm (range: 9-33
mm). Approximately half of the biopsy specimens
(49%) were taken from subcarinal LNs, followed
by the regions 8, 5, and 4L. The mean diameter of
pulmonary masses was 35.18±7.61 mm (range: 28-
47 mm). 

EUS-FNA procedure characteristics, including
mean number of EUS-FNA needle passes and me-
an procedure times, were not different between
19- and 22-gauge FNA needle biopsy groups
(p>0.05) (Table 1). The procedure resulted in no
complications.

The overall percentage of diagnostic/adequate ma-
terial obtained by 19- and 22-gauge FNA biopsy
needles was 91%. The final diagnoses of the three
patients in whom nondiagnostic aspirate was ob-
tained by 22-gauge needle were multiple myeloma
in one and adenocarcinoma metastasis in two. Of
the final diagnoses of two patients in whom nondi-
agnostic material was obtained by 19-gauge need-
le, one was benign (diagnosed after 1 year of fol-
low-up) and the other was non-small cell lung can-
cer based on mediastinoscopy.

In all patients with adequate aspirates, diagnoses
were made based on the EUS-FNA specimens
(Table 2). Both 19- and 22-gauge needles provided
correct cytopathologic diagnosis in 96% and 92% of
the samples, respectively. 
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The two procedures did not differ significantly in
overall sensitivity or specificity for detecting ma-
lignancy and granulomatous disease (p>0.05). 

EUS-FNA did not provide a correct final diagnosis
in three patients (6%) (Table 2). EUS-FNA with
19-gauge needle indicated benign/reactive (station
no. 7) in one patient; however, cytopathological
evaluation of all specimens following mediastinos-
copy confirmed a diagnosis of lymphoma. EUS-
FNA with 22-gauge needle indicated benign/reac-
tive in two patients. However, in one of them, who
had a 4-cm mass located in the posterior mediasti-
num, open thoracic surgery was subsequently car-
ried out and histopathologic examination revealed
schwannoma. The second patient had a LN of 25
mm diameter in the right paratracheal area. Sin-
ce the diagnosis of benign LN contradicted the cli-
nical picture of the patient, mediastinoscopy was
performed. The histopathologic specimens showed
caseating granuloma, and the patient was success-
fully treated for tuberculosis.

Table 3 summarizes the final diagnoses of the
study population. Among the eight patients with
granulomatous disease, three were diagnosed
with sarcoidosis and five with tuberculosis. Two of
three sarcoidosis patients had parenchymal lesi-
ons, hypercalcemia and negative culture for tuber-
culosis. The other had only a symmetrical bilate-
ral hilar LN. Clinical/radiologic follow-up docu-
mented that the LN pathologies resolved themsel-
ves without treatment. EUS-FNA indicated tuber-
culosis, based on caseating granulomas, in three

patients, which was consistent with their clinical
picture. Resolution of mediastinal lymph adeno-
pathy was documented using chest CT after comp-
letion of antituberculosis therapy. In the other two
patients, EUS-FNA cytopathology indicated non-
caseating granulomas based on tissue culture po-
sitive for Mycobacterium tuberculosis. 

DISCUSSION 

The larger-caliber needle-based device was desig-
ned primarily for obtaining core biopsy specimens
for histologic and cytologic analysis from EUS-
FNA specimens (15). It offers several advantages
concerning important information about tissue
origin, tumor type and differentiation, relevant for
certain tumor types, such as gastrointestinal stro-
mal tumors or lymphomas. Although the currently
used 22-gauge needles were considered inadequa-
te for histological evaluation, the overall diagnos-
tic sensitivity of combined histology and cytologic
analysis of aspirated material obtained using 19-
and 22-gauge FNA needles was found to be compa-
rable in our study.

This is the first study to compare the cytologic yi-
eld of 19-gauge and 22-gauge aspiration needles
for EUS-FNA of mediastinal masses and LNs. The
results of this preliminary study address four im-
portant issues. 

First, it has implications for the issue of diagnos-
tic accuracy and sample adequacy. This study fo-
und that results using 19-gauge and 22-gauge
EUS-FNA of mediastinal lesions did not differ sig-
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Total patients 22 gauge, no. 19 gauge, no. p
(N=57) (N=28) (N=29)

Mean±SD or N (%)
Mean age (yrs) 58.2±8.9 57.6±8.8 59.67±9.5 >0.05

Sex Male 38 (66.6) 21 (75) 17 (58.6)

Female 19 (33.3) 7 (25) 12 (41.3)

Number of LAP 35 (61.4) 17 (60.7) 18 (62)

The location of mediastinal lymph node

Lower paratracheal lymph node (station no. 4)  7 (20) 3 4 

Aortopulmonary window (station no. 5) 4 (11.4) 2 2 

Subcarinal space (station no. 7) 17 (48.6) 9 8

Paraesophageal (station 8) 7 (20) 3 4 

Number of pulmonary masses 22 (38.5) 11 (40.7) 11 (39.2)

Mean of largest pulmonary mass (mm) 35.18±7.61 31.61±2.32 37.21±8.85 >0.05

Mean duration of the procedure (min) 27.23±4.60 27.11±4.8 27.45±5.11 >0.05

Mean no. of passes needed to obtain to definite diagnosis 3.31 3.22 3.4 >0.05

Mean (SaO2) of the procedure 93.17±3.73 93.03±4.4 93.4±2.37 >0.05

Table 1. Demographic characteristics of the patients and EUS-FNA procedure characteristics (N=55)



nificantly with regard to diagnostic accuracy and
sample adequacy. As this study showed, using eit-
her 19- or 22-guage needles, adequate material
can be gained in over 90% of lesions. 

The second issue concerns the balance between
maximizing sample yield and possible complicati-
ons. An earlier study counted the number of cells
obtained by variously sized needles to determine
the optimum needle size and number of passes,
finding that 195,900 cells were obtained with a 20-
gauge needle, but only 32,000 cells with a 25-gau-
ge needle (16,17). However, a smaller needle size
causes less tissue damage, which decreases poten-
tial complications, such as bleeding into the tissu-
e (17). In our study, the percentage of nondiagnos-
tic material, including blood contamination, was
7% [19-gauge] versus 11% [22-gauge]), favoring
the 19-gauge needle. In contrast to our expectati-
ons, the frequency of excessive blood in the aspira-
tion material obscuring the cytological sample ob-
tained using the 19-gauge needle was not higher
than that of the 22-gauge needle. Although there

has been speculation that large-gauge needles
tend to contain more blood and coagulum, Yasuda
et al. (18) also reported similar results, i.e. that
the complication rate with a 19-gauge needle was
comparable to that with a 22-gauge needle and
that complications may be prevented or diminis-
hed by decreasing the number of the to-and-fro
movements within the LN. Given the trade-off of
sample adequacy and complications, the choice of
needle size should be based on the site and type of
lesion to be aspirated (17). Since some granuloma-
tous diseases, such as tuberculosis and sarcoido-
sis, and lymphoproliferative diseases, such as
lymphoma, are usually located in the mediasti-
num, maximizing the cell yield is more important
than minimizing bleeding in these cases. 

The correct diagnosis of granulomatous diseases is
the third issue of this study, because the diagnosis
of granulomatous diseases using aspiration biopsi-
es has long been a challenging problem (19,20).
This problem seems to have persisted in our study.
EUS-FNA with 19-gauge seems to be superior to
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Total patients EUS-FNA 22- gauge EUS-FNA 19-gauge
Final diagnosis N=57 (%) N=28 (%) N=29 (%)
Nondiagnostic 5 (8.7) 3 (10.7) 2 (6.9)

Benign/reactive lymph node 7 (14.2) 4 (17.3) 3 (11.5)

Granulomatous disease 8 (16.3) 3 (13) 5 (19.2)

Malignant pathology 34 (69.3) 16 (69.5) 18 (69.2)

Incorrect diagnosis 3 (5.8) 2 (8) 1 (3.7)

Correct diagnosis 49 (94.2) 23 (92) 26 (96.3)

Table 2. Correct diagnoses using 22-gauge and 19-gauge in the patients with mediastinal lesions undergoing
EUS-FNA

Diagnosis N (%)
Pulmonary masses invading mediastinum (n=16)

NSCLC 13

SCLC 3

Mediastinal lymph adenopathy (n=33)

Metastasis of bronchiogenic carcinoma NSCLC 12

SCLC 2

Metastasis of gastric adenocarcinoma 1

Metastasis of GIST tumor 1

Non-Hodgkin’s lymphoma 1

Hodgkin’s lymphoma 1

Granulomatous disease Sarcoidosis 3

Tuberculosis 5

Benign/reactive lymph node 7

NSCLC: Non-small cell lung cancer. SCLC: Small cell lung cancer. GIST: Gastrointestinal stromal tumor.

Table 3. Final diagnosis of the study population (N=49)



22-gauge for the diagnosis of granulomatous di-
sease; however, the number of patients is too
small to come to a conclusion.   

Fourth, the study addresses the diagnosis of
lymphomas. Concerning lymphoma diagnosis,
FNA samples are usually suspicious for lympho-
ma (21). Therefore, combined EUS-FNA with flow
cytometry can assist in identifying the specific his-
tologic type of non-Hodgkin’s lymphoma (22,23).
For Hodgkin’s lymphoma diagnosis, cytologic
analysis can produce a false- negative result if the
sample lacks classic Reed-Sternberg cells. Many
pathologists believe that final diagnosis of Hodg-
kin’s lymphoma usually requires histologic evalu-
ation (5). Therefore, obtaining core tissue for his-
tologic interpretation is important (24). In this
study, FNA material obtained using 19-gauge ne-
edle and processed as cell block facilitated evalu-
ation through conventional histology, and classi-
cal Reed-Sternberg cells were demonstrated both
in cytologic specimens and cell block samples in
one of two lymphoma cases. However, it should al-
so be noted that the other lymphoma case was not
diagnosed correctly using a 19-gauge needle.  

One expected technical problem of using the 19-
gauge FNA needle was that the larger needle’s
greater stiffness would hinder its passage through
the echoendoscope, particularly when the tip was
angulated. However, we did not encounter such a
problem for mediastinal lesions, which were exa-
mined via the esophagus.

One weakness of this study was the small sample
size. Larger numbers of FNA cases would have al-
lowed subgroup analysis to determine whether the
likelihoods of obtaining an inadequate specimen
and/or making an incorrect diagnosis were asso-
ciated with particular pathological conditions wit-
hin the LN or mass. 

In conclusion, this study allows us to better un-
derstand the performance characteristics of lar-
ger-caliber aspiration biopsy for mediastinal lesi-
ons. The data showed that EUS-FNA using either
19- or 22-gauge needle is a safe and accurate diag-
nostic tool in patients with mediastinal lesions.
Overall, in contrast to our expectations, our re-
sults did not show any superiority of FNA using
19- over 22-gauge needle. 

19-g vs 22-g EUS-FNA in mediastinal lesions

477

REFERENCES
1. Micames CG, McCrory DC, Pavey DA, et al. Endoscopic ul-

trasound-guided fine-needle aspiration for non-small cell
lung cancer staging: a systematic review and metaanalysis.
Chest 2007; 131: 539-48.

2. Songür N, Songür Y, Erkan L, et al. Akci¤er kanserinde
mediastinal lenf metastaz› de¤erlendirilmesinde endosko-
pik ultrasonografi. Turk J Gastroenterol 1999; 10: 261-7.

3. Wallace MB, Fritscher-Ravens A, Savides TJ. Endoscopic
ultrasound for the staging of non-small-cell lung cancer.
Endoscopy 2003; 35: 606-10.

4. Catalano MF, Nayar R, Gress F, et al. EUS-guided fine ne-
edle aspiration in mediastinal lymphadenopathy of unk-
nown etiology. Gastrointest Endosc 2002; 55: 863-9.

5. Khoo KL, Ho KY, Nilsson B, Lim TK. EUS-guided FNA im-
mediately after unrevealing transbronchial needle aspira-
tion in the evaluation of mediastinal lymphadenopathy: a
prospective study. Gastrointest Endosc 2006; 63: 215-20.

6. Meda BA, Buss DH, Woodruff RD, et al. Diagnosis and
subclassification of primary and recurrent lymphoma: the
usefulness and limitations of combined fine-needle aspira-
tion cytomorphology and flow cytometry. Am J Clin Pathol
2000; 113: 688-99.

7. Noh KW, Wallace MB. Can EUS-guided FNA with flow
cytometry be used to diagnose lymphoma? Gastrointest En-
dosc 2005; 62: 514-5.

8. Bilaçero¤lu S, Günel O, Erifl N, et al. Transbronchial need-
le aspiration in diagnosing intrathoracic tuberculous
lymphadenitis. Chest 2004; 126: 259-67. 

9. Schenk DA, Chambers SL, Derdak S, et al. Comparison of
the Wang 19-gauge and 22-gauge needles in the mediasti-
nal staging of lung cancer. Am Rev Respir Dis 1993; 147:
1251-8.

10. Harrow EM, Oldenburg FA, Lingenfelter MS, Smith AM
Jr. Transbronchial needle aspiration in clinical practice.
Chest 1989; 96: 1268-72.

11. Berger LP, Scheffer RC, Weusten BL, et al. The additional
value of EUS-guided Tru-cut biopsy to EUS-guided FNA in
patients with mediastinal lesions. Gastrointest Endosc
2009; 69: 1045-51.

12. Kipp BR, Pereira TC, Souza PC, et al. Comparison of EUS-
guided FNA and Tru-cut biopsy for diagnosing and staging
abdominal and mediastinal neoplasms. Diagn Cytopathol
2009; 37: 549-56. 

13. Varadarajulu S, Fraig M, Schmulewitz N, et al. Compari-
son of EUS-guided 19-gauge Trucut needle biopsy with
EUS-guided fine-needle aspiration. Endoscopy 2004; 36:
397-401.

14. Mountain CF, Dresler CM. Regional lymph node classifica-
tion for lung cancer staging. Chest 1997; 111: 1718-23.

15. Adler DG, Conway JD, Coffie JM, et al. EUS accessories.
Gastrointest Endosc 2007; 66: 1076-81.

16. Centeno BA, Enkemann SA, Coppola D, et al. Classificati-
on of human tumors using gene expression profiles obtai-
ned after microarray analysis of fine-needle aspiration bi-
opsy samples. Cancer 2005; 105: 101-9.

17. Behling C. A cytology primer for endosonographers. In: Ha-
wes RH, Fockens P, eds. Endosonography. Philadelphia:
Saunders, Elsevier, 2006; 273-91.

18. Yasuda I, Tsurumi H, Omar S, et al. Endoscopic ultraso-
und-guided fine-needle aspiration biopsy for lymphadeno-
pathy of unknown origin. Endoscopy 2006; 38: 919-24.

19. Newman LS, Rose CS, Maier LA. Sarcoidosis. N Engl J
Med 1997; 336: 1224-34.



20. Songür Y, Songür N, Cirifl M, et al. Endoscopic ultrasound-
guided fine needle aspiration cytology of tuberculous
lymphadenitis: demonstration of acid-fast bacilli. Cytopat-
hology 2010; 21: 64-5.

21. Hehn ST, Grogan TM, Miller TP. Utility of fine-needle as-
piration as a diagnostic technique in lymphoma. J Clin On-
col 2004; 22: 3046-52.

22. Mehra M, Tamhane A, Eloubeidi MA. EUS-guided FNA
combined with flow cytometry in the diagnoses of suspec-
ted or recurrent intrathoracic or retroperitoneal lympho-
ma. Gastrointest Endosc 2005; 62: 508-13.

23. Hoda RS, Picklesimer L, Green KM, Self S. Fine-needle as-
piration of a primary mediastinal large B-cell lymphoma: a
case report with cytologic, histologic, and flow cytometric
considerations. Diagn Cytopathol 2005; 32: 370-3.

24. Noh KW, Wallace MB. Can EUS-guided FNA with flow
cytometry be used to diagnose lymphoma? Gastrointest En-
dosc 2005; 62: 514-5.

SONGÜR et al.

478



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


