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Endobronchial ultrasound-guided transbronchial needle aspiration 
is useful in the diagnosis of lymphoma: don’t give up!
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ABSTRACT
BACKGROUND: Endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) is consid-
ered cautiously in the diagnosis of lymphoma. In this study, we present our data with literature review, to ask 
the readers to re-evaluate this opinion. 
MATERIALS AND METHODS: Several demographic, clinical and procedural variables of patients who had been 
diagnosed with lymphoma with EBUS-TBNA at our institution between January 2011 and December 2016 were 
noted and analyzed. 
RESULTS: We analyzed 27 patients with a proven diagnosis of lymphoma, out of whom twenty patients were 
with classical Hodgkin’s lymphoma and seven with non-Hodgkin’s lymphoma. The sensitivity, specifi city, posi-
tive and negative predictive values and accuracy of EBUS-TBNA for the diagnosis of lymphoma was found to 
be 70.3 %, 100 %, 100 %, 99.4 % and 99.4 %, respectively. The diagnostic sensitivity of EBUS-TBNA in ten 
patients with the history of lymphoma was 100 %; while in patients with no history of lymphoma it was 52.9 %. 
The patients with non-Hodgkin’s lymphoma were presented at older ages (p = 0.001), with larger lesions (p = 
0.046) and higher SUVmax values (p < 0.001). No complications occurred.
CONCLUSION: EBUS-TBNA may be used as an initial diagnostic modality in patients suspicious for lymphoma 
instead of repeated mediastinoscopy (Tab. 2, Fig. 1, Ref. 34). Text in PDF www.elis.sk.
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Introduction

Lymphoma may present as mediastinal lymphadenopathy and 
isolated mediastinal mass (1). The diagnosis should be achieved 
by using multidirectional diagnostic modalities, including cyto-
morphologic studies, immunophenotyping, cytogenetic analyses, 
and molecular studies (2). Hence, it is recommended to obtain 
large biopsy specimens or excisional lymph node biopsy to pro-
vide enough material for these modalities (3–5). 

Regarding the anatomical features of the mediastinum, the 
surgical access to the mass carries an undeniable risk of morbidity 
and mortality. Despite being the “gold-standard” method, medias-
tinoscopy, is replaced by endobronchial ultrasound-guided trans-
bronchial needle aspiration (EBUS-TBNA) as an initial modality 
for the diagnosis of mediastinal lymphadenopathies and masses. 
As a minimally invasive technique, it has a high sensitivity and 
specifi city for the diagnosis of lung cancer and several benign 
diseases such as sarcoidosis (6). Although there are encouraging 
results in some studies on the effi ciency of EBUS-TBNA in the 

diagnosis of lymphoma (7), this disease is still considered to be the 
“Achilles’ heel” of EBUS-TBNA by many authors, as it provides a 
relatively smaller specimen volume for a proper diagnosis (8–10). 

In their guideline for advanced diagnostic and therapeutic 
fl exible bronchoscopy, British Thoracic Society states that cur-
rently there is not enough evidence to recommend the use of 
EBUS-TBNA in the diagnosis of suspected lymphoma (6). Giv-
en the paucity of the information in the literature, we decided to 
present our data on the use of EBUS-TBNA in the diagnosis of 
lymphoma, in order to expand the common knowledge for future 
assessments. 

Material and methods

We performed a retrospective analysis of patients who under-
went endobronchial ultrasound for the diagnosis of mediastinal 
lymph nodes and single masses adjacent to proximal airways at a 
single institution between January 2011 and December 2016. The 
patients with a proven diagnosis of lymphoma either with EBUS-
TBNA or subsequent surgical biopsy were involved in the study. 
The patients were divided into two groups, namely Hodgkin’s lym-
phoma (HL) and non-Hodgkin’s lymphoma (NHL), and analyzed 
accordingly. Relevant demographic characteristics, past medical 
history of lymphoma and some imaging features were noted. The 
size of the lesion and the maximum standardized uptake value 
(SUVmax) were measured on computed tomography (CT) and 
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positron emission tomography-computed tomography (PET-CT) 
fusion images, respectively. 

The EBUS-TBNA procedure and specimen processing were 
described elsewhere (11). However, it should be re-noted that we 
used 22-gauge needles to sample the lymph nodes and masses. Cell 
blocks were prepared for every patient. Rapid on-site evaluation 
was not available at our center. In patients suspected of having HL 
or NHL, further immunohistochemical analyses were done with 
CD30, CD15, CD3, CD20 and CD20, CD3, CD79a, and TdT, re-
spectively. The diagnoses were done according to World Health 
Organization classifi cation. (2) We did not perform fl ow cytometry 
and fl uorescent in-situ hybridization (FISH) analysis routinely at 
our center. All cases with a negative result in EBUS-TBNA, have 
undergone surgical confi rmation.

IBM SPSS Statistics 20.0 was used for statistical analyses. 
Descriptive statistics were given as mean ± standard deviation 
for continuous variables and frequency (in percent) for categori-
cal variables. Pearson chi-square test was used to determine 
the association between categorical variables. When comparing 
continuous variables, independent-samples T-test and Mann–
Whitney U test were used. The value of p < 0.05 was assumed 
as statistically signifi cant. This study was approved by Ethical 

Committee of our institution and informed consent was obtained 
from every patient.

Results

Among 1,471 cases who underwent EBUS-TBNA for isolated 
mediastinal masses and/or lymphadenopathy, twenty-seven pa-
tients (1.8 %) with a proven diagnosis of lymphoma were involved 
in the study. Twenty patients were with classical HL (74.0 %) and 
seven (26.0 %) with NHL. All NHL patients were diagnosed with 
diffuse B cell lymphoma. Ten patients (37.0 %) had the history 
of lymphoma with a suspicion of relapsed disease. In average, 
1.96 lymph nodes and masses were sampled for every patient. 
The median number of passes per lymph node/mass was 4 (3–7).

The sensitivity, specifi city, positive and negative predictive 
values and accuracy of EBUS-TBNA for the diagnosis of lym-
phoma was found to be 70.3 %, 100 %, 100 %, 99.4 % and 99.4 
%, respectively. The diagnostic sensitivity of EBUS-TBNA in ten 
patients with the history of lymphoma, was 100 %; nine of them 
with HL and one with NHL. The sensitivity dropped to 52.9 % 
in patients without any history of lymphoma. The difference was 
statistically signifi cant (p = 0.011). EBUS-TBNA was diagnos-

Fig. 1. Flowchart of patients enrolled in the study. * 9 cases with relapsed disease, ** Non-diagnostic results were lymphoproliferative disease 
(6 cases) and anthracosis (2 cases), ‡ One case with relapsed disease.

All cases (n:27) HL (n:20) NHL (n:7) p*
Age - mean±SD (min-max) 43.8±19.3 (16–75) 37.3±17.8 (16–75) 62.7±6.8 (55–72) 0.001
Sex - M:F 18:9 12:8 6:1 0.224
Previous lymphoma diagnosis 10 9 1 0.161
Size - mean±SD(min-max) 25.0±11.1 (6.8–50.0) 22.5±10.1 (6.8–40.0) 32.2±11.2 (20.0–50.0) 0.046
SUVmax - mean±SD (min-max) 13.3±7.6 (2.9–37.9) 9.9±3.6 (2.94–16.0) 21.3±10.1 (5.8–37.9) <0.001
F – female; HL – Hodgkin lymphoma; M:male; min – minimum; max – maximum; NHL – non-Hodgkin lymphoma; SD – standard deviation; SUVmax – maximum stan-
dardized uptake value; * comparisons were made between HL and NHL

Tab. 1. Several comparative characteristics of the patients with lymphoma.
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tic in all cases with NHL (100 %), 
but in cases with HL, the percentage 
was 57.8 % (p < 0.001). The size 
(p = 0.985) and SUVmax values (p 
= 0.206) were not statistically dif-
ferent between diagnosed and non-
diagnosed lesions. Eight patients 
with a negative EBUS-TBNA have 
undergone mediastinoscopy, all of 
which was HL. Six of them were 
diagnosed with mediastinoscopy 
and two of them with subsequent 
anterior mediastinotomy and mini-
thoracotomy after failed mediasti-
noscopy (Fig. 1). 

Several characteristics of the 
cases are given in Table 1. The pa-
tients with NHL were presented at 
older ages (p = 0.001), with larger 
lesions (p = 0.046) and higher SU-
Vmax values (p < 0.001). 

No complications occurred re-
lated to anesthesia and EBUS-TB-
NA procedure.

Discussion

The place of EBUS-TBNA in 
the initial diagnostic work-up of sus-
pected lymphoma is still under de-
bate. Many authors conclude that the 
existing information is scarce to es-
tablish a proper suggestion (6) while 
others favor the use of EBUS-TBNA 
regarding several promising studies 
(12). We think that, in general, with 
its capabilities and low complica-
tion rate, EBUS-TBNA should be 
considered in the initial management 
of the patients with isolated medi-
astinal mass and lymphadenopathy. 
As to the question whether it is true 
for the diagnosis of lymphoma, the 
literature lacks reliable prospective 
randomized studies. However, there 
are several retrospective analyses 
on the subject. We summarized the 
results of existing studies on the util-
ity of EBUS-TBNA in the diagnosis 
of lymphoma in Table 2 and will 
discuss several points on different 
aspects of the subject.

Just as our study, many stud-
ies were retrospective in nature and 
searched their databases for patients A
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with the fi nal diagnosis of lymphoma. When all cases who had un-
dergone EBUS-TBNA for isolated mediastinal mass and lymphade-
nopathy were included, the prevalence of lymphoma was 1.9–6.8 
% (13–15). We, also, reported a similar prevalence of 1.8 % in an 
unselected population. However, with a careful preoperative clini-
cal assessment, a possible subgroup of patients at risk of lymphoma 
may be determined. In studies with data on predefi ned suspicion of 
lymphoma, the prevalence has reached 33–50.3 % (16–18). This 
difference is of particular importance in the management of cases 
suspicious for lymphoma for several reasons. First, ROSE is not 
routinely recommended during EBUS-TBNA operation as it does 
not affect the diagnostic yield (19). However, the need for ROSE 
is not extensively investigated in the patients with the suspicion 
of lymphoma. Nason et al reported that the sensitivity of EBUS-
TBNA has reached 89 % if the samples were adequate in ROSE, 
while EBUS-TBNA failed to establish a proper diagnosis in 4 (25 
%) patients with inadequate samples (20). The yield may increase 
if ROSE is used in patients suspicious for lymphoma. Secondly, 
the optimal number of needle passes is not defi ned for this selected 
population. The xisting guideline recommends to perform a mini-
mum of three passes if ROSE is not routinely used (19). However, 
in our experience, the lymph nodes affected with lymphoma often 
feel like hard rubber and a bronchoscopist usually needs more punc-
tures to collect suffi cient amount of tissue. The median number of 
needle passes through the studies varied between 3 to 5.2 (14–16, 20, 
21). Although a pooled analysis was not performed, the sensitivity 
of EBUS-TBNA tended to be inferior in studies with fewer passes 
than in studies with a higher number of passes. In patients with a 
suspicion for lymphoma, more passes may be considered. Lastly, 
the needle property may infl uence the quality of specimen. Just 
as at our center, a 22-gauge needle is mostly used among centers. 
The studies showed no difference between 21-gauge and 22-gauge 
needles dedicated for EBUS, despite the statement that 21-gauge 
needles provide a better “histologic structure” (22, 23). However, 
in the current guidelines it is stated that a bronchoscopist may have 
preference among choices in the diagnosis of diseases that are more 
diffi cult to diagnose with EBUS-TBNA, such as lymphoma (19). 
Just as at our center, most of other institutions used 22-gauge as-
piration needles except Iqbal et al (used 21-Gauge) (17). Inoue et 
al reported a case of lymphoma in whom a multidirectional analy-
sis was done on tissue samples obtained by EBUS-TBNA. The 
specimen aspirated by a 22-gauge needle was suffi cient for histo-
morphologic studies, immunohistochemistry, fl ow cytometry and 
FISH analysis (24). Additionally, Korrungruang et al used both 
21- and 22-gauge needles and reported that the 21-gauge needle 
provided defi nitive diagnostic material in 75 % of the patients, 
while the 22-gauge needle failed with 20 % (14). The choices are 
not limited to aspiration needles. Ariza-Prota et al reported a case 
of anaplastic large cell lymphoma who was diagnosed with EBUS-
TBNA. They used a new 22-gauge EchoTip ProCore needle dedi-
cated to EBUS-TBNA to obtain proper histologic specimen (25). 
The needle was compared to conventional aspiration needle used 
in EUS-FNA and found no difference in sense of tissue adequacy. 
Moreover, there was a trend toward fewer passes to obtain an ad-
equate amount of specimen (26). Similarly, Furukawa et al used 

same needle with rapid on-site evaluation and reported that they 
obtained an adequate amount of specimen for the diagnosis of HL 
(27). The inferior yield of aspiration cytology is also highlighted 
in other studies (28). Before the suggestion can be considered fi -
nal, there is a need for prospective trials directly comparing other 
needles to the conventional aspiration needle dedicated to EBUS. 

There are several papers on the diagnostic performance of 
EBUS-TBNA in the diagnosis of lymphoma. Kennedy et al ana-
lyzed 25 patients with a suspicion of lymphoma. Overall sensitiv-
ity, specifi city, positive and negative predictive values of EBUS-
TBNA in patients with suspected lymphoma were 90.9 %, 100 %, 
100 % and 92.9 %, respectively. Ten patients were diagnosed with 
EBUS-TBNA. Flow cytometry was used when necessary. However, 
the procedure failed in one patient (false negative). This study is 
the most relevant one favoring EBUS-TBNA in the diagnosis of 
lymphoma. Nevertheless, it should be noted that in two of eleven 
patients, the fi ndings in EBUS-TBNA was not suffi cient; in one 
patient, mediastinoscopy was done for sub-classifi cation; and in 
the other, the diagnosis had to be confi rmed with bone marrow and 
endobronchial biopsies. Of twenty-fi ve patients, 11 had a prior his-
tory of lymphoma in remission and EBUS-TBNA was diagnostic 
in all of them (eight relapses, three true negatives). However, there 
was one false-negative result among patients with no history of 
previous disease. In concordance with the literature, these data are 
consistent with our study. A prior history of the disease seems to be 
a reliable guide for the pathologist. Korrungruang et al. investigated 
the diagnostic utility of EBUS-TBNA only for the defi nitive diag-
nosis (with subtyping) of de novo lymphoma. They analyzed 971 
procedures and found 23 patients with fi nal diagnosis of lymphoma. 
Four patients with a previous history of lymphoma were excluded 
from the study and 19 patients remained with a newly diagnosed 
lymphoma. EBUS-TBNA was diagnostic in 6 (32 %) of 19 cases. 
(14) When comparing the data to other studies, the reader should 
note that these six patients had defi nitive diagnoses with sub-clas-
sifi cation. There are ten patients with suspicion of lymphoma; four 
of whom remained without a subtype classifi cation; while six have 
undergone further surgical biopsy. Remaining three patients were 
diagnosed with lymphoma only with surgical biopsy and classi-
fi ed as a “real” false negative. The methodology differs from other 
studies; Korrungruang et al. defi ned the diagnosis with no need for 
further invasive procedures. This may be of particular importance 
when considering the “true” sensitivity of EBUS-TBNA as a pro-
cedure with therapeutic guidance. Senturk et al. reviewed 68 cases 
who have undergone EBUS-TBNA with a suspicion of lymphoma. 
Fifteen patients were diagnosed with lymphoma while ten of them 
were HL. The sensitivity, specifi city, negative predictive value, and 
diagnostic accuracy of EBUS-TBNA for the diagnosis of lymphoma 
were calculated as 86.7 %, 100 %, 96.4 %, and 97 %, respectively. 
They concluded that EBUS-TBNA is a useful tool in the diagnosis of 
lymphoma, particularly when combined with immunohistochemis-
try (21). Steinfort et al evaluated ninety-eight patients with isolated 
mediastinal lymphadenopathy and of them, twenty-one patients 
had the fi nal diagnosis of lymphoma. Although EBUS has given a 
diagnosis of lymphoma in sixteen patients, further surgical biopsy 
was needed in four cases (subtyping in three and confi rmation in 
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one). Regarding this, the authors stated that the accurate sensitiv-
ity should be 57 %. Specifi city and negative predictive value for 
detection of lymphoma were 100 % and 87 %, respectively (29). 
Marshall et al analyzed 34 interventions in 33 patients with a sus-
picion of lymphoma. Eight cases were diagnosed with lymphoma 
with EBUS-TBNA (six cases of recurrent disease and two cases 
of new diagnosis). EBUS-TBNA was non-diagnostic in three pa-
tients; fortunately, none of them developed the disease in 17–23 
months of follow-up. Two cases with a suspicion of lymphoma was 
diagnosed as HL with additional interventions. All EBUS-TBNA 
negative cases were true negatives with either reactive lymph 
nodes and granulomatous infl ammation. There were two patients 
with atypical results. One of them has undergone repeated EBUS-
TBNA and is diagnosed with HL. Although they did not give any 
data on diagnostic performance, the use of EBUS-TBNA seems to 
be reasonable regarding the given data (18). Nason et al evaluated 
the patients with mediastinal lymphadenopathy to determine the 
ability of EBUS-TBNA with ROSE for the diagnosis of lymphoma. 
Of one hundred seventy-three cases, sixteen patients had the fi nal 
diagnosis of lymphoma. EBUS-TBNA failed to establish a proper 
diagnosis in 8 (50 %) patients (indeterminate in three, inadequate 
in four and false-negative in one patient). The sensitivity was 89 % 
when specimens were adequate for analyses. The median number 
of passes for each sampled node station was 3 (2–4) which was 
lower than in other studies (20). The only prospective study was 
conducted by Moonim et al. They evaluated 100 patients with de 
novo or suspected relapsed mediastinal lymphoma. They used im-
munohistochemistry, FISH, immunoglobulin heavy chain and T-cell 
receptor gene rearrangement studies as indicated. The sensitivity, 
specifi city, positive and negative predictive values were given as 
89 %, 97 %, 98 % and 83 %, respectively. The diagnostic accuracy 
was 91 %. Additionally, the sensitivity of EBUS-TBNA in subtyp-
ing lymphomas high-grade non-Hodgkin lymphoma, low-grade 
non-Hodgkin lymphoma, and Hodgkin lymphoma was 90 %, 100 
%, and 79 %, respectively. EBUS-TBNA diagnosis was adequate 
for clinical management in 84 % of the patients. They concluded 
that EBUS-TBNA may be a good choice even in de novo lympho-
ma. However, when compared to other studies, it should be noted 
that the overall mean number of passes per lymph node was 5.2 
(2–12). It may be translated as a high-volume specimen with rel-
evant strategy to overcome the weakness of EBUS-TBNA in the 
diagnosis of lymphoma. The results of EBUS-TBNA was mostly 
consistent with fi nal diagnoses; with only one patient originally 
diagnosed with a probable HL by means of EBUS-TBNA, who 
was later diagnosed with high-grade NHL. One of two inadequate 
samples were diagnosed as high-grade NHL and the other as granu-
lomatous lymphadenitis (15). Related to the differences in retro-
spective design, the diagnostic performance of EBUS-TBNA was 
found in a wider range in other studies. (13, 16, 17) This is true for 
the negative predictive value which has reached 100 %. However, 
regarding the predefi ned lymphoma suspicion, an overall nega-
tive predictive value of about 86.0 % may be more realistic (16).

A literature review shows that EBUS-TBNA may be an option 
in the diagnosis of lymphoma (12). However, before the conclusion, 
several points need to be addressed. First, a predefi ned suspicion 

for lymphoma should be considered when EBUS-TBNA is being 
planned. As discussed earlier, for the presence of ROSE, needle 
selection and number of needle passes per lesion may be important. 
Secondly, cytological diagnosis of HL is very diffi cult. Classical 
Hodgkin’s lymphoma is characterized by the presence of CD30+ 
CD15+ CD20+/− CD45− Hodgkin and Reed–Sternberg (HRS) cells 
(5). They are scarce throughout the lymph node between dense fi -
brous bands and thick cellular background of lymphocytes, plasma 
cells and eosinophils. They also may co-exist with sarcoid-like 
granulomas. Hence, the diagnosis may be problematic in some cases 
(5, 30, 31). This is also true for some NHL subtypes. The presence 
of necrosis and geographic involvement of lymph nodes may af-
fect the results of EBUS-TBNA (3, 4). Hence, lymph nodes/masses 
should be sampled in different areas and also different lymph nodes 
should be punctured in a particular station. Thirdly, EBUS-TBNA 
may be a choice in patients with the history of mediastinoscopy. 
Although it is accepted as a safe and effi cient procedure, repeated 
mediastinoscopy is related to exposure problems and degree of 
morbidity, as there may be extensive fi brosis and adhesions (32, 
33). Lastly, the diagnostic performance of EBUS-TBNA seems 
to be acceptable in the diagnosis of NHL and especially relapsed 
disease. The sensitivity had reached 100 % in different studies. 
The cytologist should be fully informed on the previous history 
of the patient. When a higher possibility of NHL in elder patients 
with high SUVmax values is considered, EBUS-TBNA may be a 
choice without remarkable complication rate in elderly. There was 
no reported complication related to EBUS-TBNA operation in the 
studies related to the diagnosis of lymphoma (34). This is consistent 
with low complication rate in all indications. We should accept that 
EBUS-TBNA is a safe diagnostic tool; the complication possibility 
should not be considered to be a factor in the diagnosis of lymphoma. 

The main strength of this paper is giving a surgical confi rma-
tion for all negative lesions. However, there are several weakness-
es. This is a retrospective analysis with a relatively low number 
of lymphoma cases. Although the number of needle passes was 
acceptable we did not have ROSE and also our center lacked mul-
tidirectional modalities such as fl ow cytometry (10). We have used 
only 22-gauge needles routinely, which may be replaced by newer 
choices in the future. We do not have any information on the fol-
low-up of the patients who had been diagnosed with EBUS, wheth-
er oncologists consulted the surgeons to obtain a surgical biopsy for 
confi rmation or subtyping or no (7). And lastly, almost all of the pa-
pers agreed with a positive result being a “true positive”. However, 
Farmer et al clearly showed and warned about possible “false posi-
tives” (9). These points should be addressed in the future studies. 

In conclusion, it is very diffi cult to establish a suggestion as 
most of the evidence in this subject is derived from retrospective 
non-randomized studies with a limited number of patients. How-
ever, EBUS-TBNA may be preferred as an initial diagnostic mo-
dality in patients suspicious for lymphoma, recurrent disease and 
NHL type instead of repeated mediastinoscopy. Needle types may 
be changed in these patients and needle passes should be increased 
if there is no ROSE. Different lymph nodes in a particular station 
should be sampled as well as different areas of an individual lymph 
node or mass. Multidirectional analyses such as histomorphology, 
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immunohistochemistry, fl ow cytometry and FISH should be con-
ducted. And lastly, in patients in whom EBUS-TBNA failed, surgi-
cal biopsy would be appropriate rather than a repeated procedure.
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