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ABSTRACT

Background/Objectives: Evaluation of mediastinal lymphadenopathy (MLA) is a great diagnostic challenge considering
the myriad of causes. In recent years, the role of endoscopic ultrasound (EUS) has been greatly extended in evaluation
of MLA due to its safety, reliability, and accuracy. The present study details the role of EUS-guided-fine-needle
aspiration/fine-needle biopsy (EUS-FNA/FNB) in MLA of unknown origin. Methods: Seventy-two patients (34 men)
with MLA of unknown etiology were studied. Mediastinum was evaluated with linear echoendoscope and FNA/FNB
was performed with 22-G needle and sent for cytology, histopathological, and mycobacterial growth indicator tube/
GeneXpert evaluation. EUS-FNA/FNB diagnosis was based on cytology reporting by pathologists. Patients tolerated the
procedure, and insertion of needle into the lesion was always successful without any complications. Results: EUS-FNA/
FNB established a tissue diagnosis in 66/72 patients in first sitting, while six patients underwent repeat procedure.
EUS-FNA diagnoses (after second sitting) were tuberculous lymphadenitis in 45/72 (62.5%), metastatic lymph nodes
12/72 (16.7%), reactive lymphadenopathy 6/72 (8.3%), sarcoidosis 4/72 (5.6%), and lymphoma 2/72 (2.8%), while it
was nondiagnostic in 3/72 (4.1%) patients. Final diagnosis was based on combined clinical presentation, EUS-FNA/
FNB result and clinicoradiological response to treatment on long-term follow-up of 6 months. Conclusion: EUS echo
features along with EUS-FNA/FNB can diagnose MLA and surgical biopsy can be avoided.
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INTRODUCTION

Evaluation of mediastinal lymphadenopathy (MLA) is
a great diagnostic challenge considering the myriad of
causes. Etiology of MLA ranges from benign reactive
lymphadenopthy, infectious-inflammatory diseases to
malignant conditions. Traditional imaging such as computed
tomography (CT) scan of thorax and positron emission
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tomography (PET) scan are initial investigations for
evaluation of MLA but do not accurately predict the nature
of MLA and have a high false-positive rate (39%)."*! Tissue
diagnosis is of utmost importance for planning treatment
as well as deciding the prognosis.”’ Mediastinoscopy and/
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or thoracoscopy are the gold standards for sampling the
mediastinal lymph nodes (LNs). Since they are invasive,
costly, and require general anesthesia and hospitalization
along with serious complications, their application is not
feasible in all patients.'®'? For the past three decades,
endoscopic ultrasound-guided-fine-needle aspiration/
biopsy (EUS-FNA/FNB) has been a well-established
modality for diagnosis and staging of gastrointestinal and
pancreaticobiliary lesions."*'”! In recent years, the role of
EUS has been extended in evaluation of MLA due to its safety,
reliability, and accuracy which has been proved in many
studies.!"® In the current era, endosonologists are frequently
consulted for evaluation and tissue sampling of MLA. The
aim of the present study is to detail the role and utility of
EUS-FNA/FNB in patients with MLA of unknown cause.

SUBJECTS AND METHODS

This was a retrospective study, in which the EUS database
was analyzed at the study site, a tertiary care center with
high patients load from January 2017 to April 2018.
Patients of all age groups with MLA on chest radiography
or CT thorax were included in the study. In all the
patients, diagnosis was not established by other means.
Patients with severe coagulopathy, inaccessible LNs on
EUS, and previously diagnosed patients were excluded
from the present study. All EUS-FNA/FNB procedures
were performed in the department of gastroenterology.
Institutional review board and ethics committee permission
was obtained for the study protocol. Patients data related to
demographics, referring physician, procedure indication,
size, location, EUS echo features, number of passes made of
the LN, EUS-FNA/FNB diagnosis, and final diagnosis were
entered in an Excel SpreadSheet. Diagnosis on EUS-FNA/
FNB was made on cytology by the pathologists. Final
diagnosis was based on combined clinical presentation,
EUS-FNA/FNB result, and clinicoradiological response to
treatment at follow-up of 6 months.

The diagnostic criteria for various etiologies were as per

the enlisted criteria

For tuberculous lymphadenitis, the final diagnosis was

based on all of the following:

1. Compatible clinical and radiological presentation

2. Necrotizing granulomatous reaction or presence
of acid-fast bacilli (AFB) on smear microscopy or
Mycobacterium tuberculosis (MTB) detected on
cartridge-based nucleic acid amplification test, i.e.,
GeneXpert (GXP) or isolation of MTB complex on AFB
culture

3. Clinical and radiological response to antituberculosis
therapy (ATT)o-21

For sarcoidosis, the final diagnosis was based on all of the

following:

1. Consistent clinical and radiological presentation

2. Nonnecrotizing granulomatous reaction along with
negative AFB on smear microscopy, MTB not detected
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on GXP and no growth of MTB complex on AFB culture
3. Clinical and radiological response to glucocorticoid
therapy.[19-2

For malignancy and lymphoma: presence of typical
malignant cells along with clinical and radiological
response to chemotherapy or radiotherapy as appropriate.’?!

Endoscopic ultrasound-guided-fine-needle aspiration/
fine-needle biopsy method

All the procedures were done at study site. Written informed
consent and preprocedure preparation were done. All
included patients underwent EUS-FNA/FNB by a linear
Olympus GF-UCT180 echoendoscope (Olympus America
Inc., Center Valley, PA, USA) using a 22-G needle. During the
EUS-FNA/FNB procedure, a needle was advanced through
the mucosa into the lesion under EUS guidance. The stylet
was completely withdrawn, and the needle was moved to
and fro in a fanning fashion inside the lesion, 10-12 times
[Figure 1]. After this, the needle tube was pulled back inside
the sheath. The needle was removed from the scope, and
the specimen was pushed out from the needle sheath by
reinserting the stylet and flushing it by air or saline. The
slides were prepared after spreading the material from the
needle. Slides prepared were air-dried for FNA examination,
for AFB culture and GXP study material was sent in normal
saline and for FNB study material was sent in formalin
solution. These slides were sent to the pathology department
and examined by the cytopathologist after staining. The
procedure was performed on an outpatient basis. Patients
were observed for immediate adverse events in the recovery
room for 4 h before being discharged. Outpatients were
also monitored after discharge for a minimum of 48 h for
the detection of further complications. All adverse events
were documented. All procedures were performed in the
absence of an on-site pathologist.?2*

Statistical analysis

SPSS Inc. Released 2009. Statistics for Windows, Version
18.0. (Chicago) SPSS Inc. and R: A Language and
Environment for Statistical Computing, version 3.2.2.
Released 2105, Core Team, R Foundation for Statistical
Computing (Vienna, Austria) were used for the analysis
of the data and Microsoft Word and Excel have been
used to generate tables. Descriptive and inferential
statistical analysis has been carried out in the present
study. Results on continuous measurements are presented
on mean * standard deviation (minimum-maximum)
and results on categorical measurements are presented
in number (%). Significance is assessed at 5% level of
significance. Chi-square/Fisher exact test has been used to
find the significance of the study parameters on categorical
scale between two or more groups.

RESULTS

Seventy-two participants were included in the study; they
consisted of 38 women and 34 men with the mean age
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of 35.47 + 19.93 years. Presenting complaints were dry
cough in 20/72 (27.8%), fever 20/72 (27.8%), dysphagia
10/72 (13.9%), dyspnea on exertion 8/72 (11.1%), abdominal
distension 4/72 (5.6%), cough with expectoration
4/72 (5.6%), weight loss 4/72 (5.6%), and chest pain in
2/72 (2.8%) patients. The predominant LN was subcarinal
in 66/72 (91.7%); right paratracheal was involved in
4/72 (5.6%) and left paratracheal in 2/72 (2.8%) patients.
Mean LN long-axis (LNLA) and LN short-axis (LNSA)
size were 34.00 *+ 8.72 mm (mm) and 17.81 = 8.30 mm,
respectively, with LNSA to LNLA ratio of 0.53 = 0.21.
Table 1 shows the EUS Echo features of the LNs studied.
In 66/72 (91.66%) patients, EUS-FNA was diagnostic in
the first sitting, while six subjects underwent a repeat
procedure. In these cases, tissue sent for histology was
reported as inadequate. However, as the final results of AFB
culture take 6 weeks, so the procedure was repeated after
6 weeks as the initial EUS-FNA/FNB including GXP and
AFB culture were nondiagnostic. Diagnoses on EUS FNA/
FNB were tuberculous lymphadenitis [Figure 2a] in 45/72
(62.5%), metastatic lymph nodes [Figure 2b] 12/72 (16.7%),
reactive lymphadenopathy [Figure 2c] 6/72 (8.3%),
sarcoidosis 4/72 (5.6%), and lymphoma 2/72 (2.8%),
while it was nondiagnostic in 3/72 (4.1%) patients. These
three patients (after second EUS sitting) were started on
empirical ATT based on their clinical presentation and

additional investigations (Mantoux test positivity, normal
serum calcium, normal angiotensin-converting enzyme
level, and PET scan). Final diagnosis was based on the
consistent clinical presentation, EUS-FNA/FNB findings,
and response to therapy (clinical improvement and
regression of lymph node size on imaging). Nondiagnostic
EUS-FNA/FNB results were treated as false negative for
calculation of sensitivity, specificity, and positive and
negative predictive value [Tables 1 and 2].2%

DISCUSSION

Considering the wide range of etiologies, MLA poses
a diagnostic challenge. As it can readily identify the
periesophageal mediastinal masses or lymph nodes, EUS
is the procedure of choice for their evaluation.?s! With
its increasing acceptance, endosonologists are frequently
consulted for EUS-FNA/FNB evaluation of the
periesophageal mediastinal lesions.

In the present study, we evaluated echo features to predict
the nature of a LN. EUS echo features may not always
differentiate between malignant and benign LNs. Catalano
et al.* first studied EUS echo features of malignant LNs in
cohort of patients with esophageal carcinoma. Hypoechoic
pattern, sharp border, rounded contour, and size more than

Table 1: Endoscopic ultrasound echo features in various etiologic conditions

Variables Final diagnosis Total (n=72), n (%) P
Reactive lymphadenitis TB lymphadenitis Sarcoidosis Lymphoma  Malignant LN
(n=6), n (%) (n=48), n (%) (n=4), n (%) (n=2),n (%) (n=12),n (%)
LNLA (mm) 24.33+3.61 35.4249.08 36.50+2.89 36.00+0.00 32.00+7.98 34.00+8.72 0.041
LNSA (mm) 11.67+1.37 15.92+7.23 22.5+10.97 32.0+0.00 24.5+7.57 17.81£8.30 <0.001
LNSA/LNLA ratio 0.48+0.02 0.45+0.17 0.64+0.35 0.88+0.00 0.76+0.16 0.53+0.21 <0.001
<0.5 4 (66.7) 38(79.2) 2(50) 0 2(16.7) 46 (63.9) <0.001
>0.5 2(33.3) 10 (20.8) 2(50) 2 (100) 10(83.3) 26 (36.1)
LN shape
Irregular 0 32 (66.7) 0 0 0 32 (44.4) <0.001
Oval 6 (100) 10 (20.8) 2(50) 0 4(33.3) 22 (30.6)
Round 0 6(12.5) 2 (50) 2 (100) 8 (66.7) 18 (25)
Margin
Indistinct 4 (66.7) 42 (87.5) 0 0 2(16.7) 48 (66.7) <0.001
Sharp 2(33.3) 6(12.5) 4 (100) 2 (100) 10 (83.3) 24 (33.3)
Hypoechoic 0 16 (33.3) 4 (100) 2 (100) 10 (83.3) 32 (44.4) 0.002
Hyperechoic 6 (100) 32 (66.7) 0 0 2(16.7) 40 (55.6) 0.002
Homogenous 6 (100) 16 (33.3) 2(50) 2 (100) 8 (66.7) 34 (47.2) 0.002
Heterogenous 0 32 (66.7) 2 (50) 0 4(33.3) 38 (52.8) 0.002
Calcification 0 26 (54.2) 2(50) 0 6 (50) 34 (47.2) 0.063
GXP result 0 26 (54.2) 0 0 0 26 (36.1) <0.001
LN: Lymph node, LNLA: LN long axis, LNSA: LN short axis, GXP: GeneXpert
Table 2: Sensitivity, specificity, and positive predictive and negative predictive value of endoscopic
ultrasound-guided-fine needle aspiration/fine needle biopsy
Findings Observation Correlation
TP FP FN TN Total Sensitivity Specificity PPV NPV Accuracy P
Reactive lymphadenitis 6 0 0 66 72 100.0 100.0 100.0 100.0 100.0 <0.001
Tuberculous lymphadenitis 45 0 3 27 72 93.75 100.0 100.0 90.00 96.00 <0.001
Sarcoidosis 4 0 0 68 72 100.0 100.0 100.0 100.0 100.0 <0.001
Lymphoma 2 0 0 70 72 100.0 100.0 100.0 100.0 100.0 <0.001
Metastatic LN 12 0 0 60 72 100.0 100.0 100.0 100.0 100.0 <0.001

TP: True positive, FP: False positive, FN: False negative, TN: True negative, PPV: Positive predictive value, NPV: Negative predictive value, LN: Lymph node
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Figure 1: Endoscopic ultrasound examination of the mediastinum using
linear echoendoscope at 7.5 mHz showing predominantly hypoechoic
homogenous mass at subcarina with well-defined margin without
vascularity suggestive of the lymph node (a), lesion was punctured
using 22 G fine-needle aspiration needle, 2—3 passes taken (b)
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Figure 3: Endoscopic ultrasound examination of the mediastinum using
linear echoendoscope at 7.5 mHz showing predominantly hypoechoic
heterogeneous mass at subcarina with indistinct margin (a), lesion
was punctured using 22 G fine-needle aspiration needle, 2-3 passes
taken (b)

10 mm were associated malignancy when all four features
were present with 100% accuracy.””! Later on, Bhutani
et al.®® reported endosonographic features and FNA results
of the mediastinal, celiac axis, and peripancreatic LNs
in 25 patients with malignancies (esophageal, lung, and
pancreatic cancers) with accuracy of 80% for predicting
malignancy when all four echo features were present.*
In 378 cases Faige!®! assessed the EUS characteristics to
differentiate benign from malignant LNs. LN size of 1 cm
or more within 1 cm of the tumor and with a morphology
score (sum of roundness, homogeneity, and echogenicity)
of 14 had a positive predictive value of 81% and a negative
predictive value of 92% for differentiating malignant from
benign lymph nodes.*! While Jamil et al.*® did not find
EUS echo features reliable for determining etiology in MLA
in 162 cases and suggested that FNA should be carried out
whenever feasible. In a prospective study of 142 patients
with intra-abdominal and intrathoracic lymphadenopathy,
Okasha et al.®” found that EUS diagnosis and shortest
diameter of the LN were useful in predicting malignancy and
LN elasticity score is complimentary with a sensitivity of
81.1% and specificity of 82.6% for diagnosis of malignancy.
However, in case of MLA, size may not be reliable criteria
due to normal variation in size of LNs at different locations
within mediastinum. Ziyade et al.®" carried out postpartum
analysis of mediastinal LNs in otherwise normal individuals
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Figure 2: Photomicrograph showing cellular smear with abundant
caseous necrosis (a, upward arrow) with granulomatous inflammation
(a, downward arrow) suggestive of tuberculous lymphadenitis (PAP,
x400). Monotonous small-to-medium-sized cells with high N:C ratio
with scant cytoplasm (b, rightward arrow) also nuclear molding seen
(b, downward arrow) suggestive of metastatic small cell carcinoma.
Mature and transformed lymphocytes admixed with histiocytes (c)
suggestive of reactive lymphadenitis (Giemsa, x400)
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Figure 4: Endoscopic ultrasound examination of the mediastinum using
linear echoendoscope at 7.5 mHz showing predominantly hypoechoic
homogenous mass at the aortopulmonary window with well-defined
margin (a), another predominantly hypoechoic homogenous lesion
at subcarina (b)

died of noninfectious and nononcological causes and
made an observation of normal LN diameter of 1.5 cm and
2 cm, for stations 4R and 7, respectively, while for other
stations normal LN diameter was 1 cm. Another limitation
of echo features is inter- and intra-observer agreement for
mediastinal or hilar LNs. Garcia-Olivé et al.®? found good
inter- and intra-observer agreement for shape or size but not
good enough for the other ultrasonographic features such
as coagulation necrosis, heterogenicity, and margins. These
normal variations need consideration while evaluating
MLA. In the present study, we found sensitivity and
specificity of 90.90% and 100% for predicting malignant
nature of LN when all four echo features were used in
combination. Results of our study are in agreement with the
previous studies. However, most of the participants in the
previously mention studies were of suspected malignancy,
while we have studied MLA of unknown etiology. Results
of our study may not reflect the true utility of EUS echo
features for predicting malignant LN as number patients
with malignant nodes were small. As EUS echo features
cannot reliably predict the nature of LN and whenever
feasible EUS-FNA/FNB needs to be carried out if there is
pathologic suspicion. In this regard, EUS echo features are
particularly useful for selecting LN to be FNA/FNB.

Lung India * Volume 37 * Issue 1 * January-February 2020



Junare, et al.: EUS-FNA/FNB for diagnosis of mediastinal lymphadenopathy-A point of care test

Patients with benign lymphadenopathy were categorized
according to their etiology and their EUS characteristics
were studied. This has been done in only few of the
previous studies.?"?! Calcification of LNs was not
studied on EUS in the past. We found that calcification is
uncommon in reactive lymphadenitis and lymphoma and
seen with equal frequency in tuberculous lymphadenitis,
sarcoidosis, and metastatic malignant LNs.

Tuberculous lymphadenitis was the main etiology of
MLA in our patients. This is due to the endemicity of
tuberculosis (TB) in our region. However, referral bias
cannot be excluded as majority of the patients were
referred by chest physicians. Sharma et al.’® studied
266 patients with mediastinal LNs, out of which 134
diagnosed as TB. In this study, the most common LN
location was station 7, while median long-axis size of LN
was 12 mm (5-25 mm). Shape of LN was oval or round in
55 cases and elliptical or crescent in 25 cases and shape
could not be defined in 44 cases of confluent nodes. LNs
were discrete in 59% and confluent in 41% participants,
among confluent group, 82% had preserved outer
borders and 18% had absent borders. Hypoechoeic and
hyperechoic areas were noted in 88% and 63/134 (47%)
cases, respectively.®¥ In the present study, we evaluated LN
shape as irregular versus round or oval, margins as distinct
versus indistinct, and echo features as predominantly
homogenous versus heterogeneous and hypoechoic
versus hyperechoic [Figures 3 and 4]. In our study,
among the patients with tubercular lymphadenitis, mean
long-axis and short-axis size of LN was 35.42 = 9.08 mm
and 15.92 * 7.23 mm, respectively, and most common
location of LN was station 7 which is consistent, with
the finding of previous study [Table 1]. LN was irregular
shape in 32/48 (66.7%) and borders were indistinct in
42/48 (87.5%) cases [Table 1] which represent tendency
of tubercular LN to fuse with their adjacent borders./**3°!
We found heterogeneous LN in 32 (66.7%), hypoechoic
LN in 16 (33.3%), and hyperechoic LN in 32 (66.7%)
cases [Table 1]. Heterogeneous appearance was due to
the presence of hyperechoic and hypoechoic areas.!”
Hypoechoic area in tubercular LN is due to the presence
of necrotic process and loss of central vascularity, while
hyperechoic areas represent necrotic debris, calcification,
or air foci.l?*#*%! Distinction of whether hypoechoic and or
hyperechoic areas were located centrally or peripherally
was not done at the time of initial reporting, so we could
not study these features in this retrospective analysis.
Furthermore, definition and utility of these features are
controversial not uniform, and in addition, there is no
good intraobserver and interobserver variability for these
features.[?%47-%%

We performed GXP and AFB culture in all patients.
GXP is an automated diagnostic test for the detection
of MTB. It is a DNA-based test that detects MTB rpoB
gene. GXP also detects mutations in rpoB that may cause
rifampicin resistance. Results are available after 2 h
with minimal hands-on technical time. AFB culture was
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inoculated on the mycobacterial growth indicator tube a
gold standard liquid culture method. A Cochrane review
found that GXP accurately detects MTB and rifampicin
resistance when used on sputum specimens.!*”! The WHO
published updated guidance on use of GXP in 2013. This
updated policy statement expanded recommendations
for the use of GXP for extrapulmonary TB.*U A systemic
review on 6026 nonrespiratory samples established the
efficacy of GXP; however, none of the studies mention
EUS-FNA/FNB."? To our knowledge, we are the first to
perform GXP with an EUS-FNA sample. In a study by
Puri et al.,’*"! out of the 46 patients with TB, EUS-FNA
provided a diagnosis of definitive TB or cytomorphic TB
in 32 patients and the remaining 14 patients were treated
for TB based on cytomorphologic and clinical findings.
For diagnosing TB, EUS-FNA had a sensitivity of 70%,
specificity of 100%, PPV of 100%, and NPV of 50%. In
this study, AFB positivity (bacteriologically confirmed
TB) or granuloma with necrosis (cytomorphic TB) was
the criteria for diagnosis of tuberculous lymphadenitis.
We used the same criteria for diagnosing tuberculous
lymphadenitis, and in addition, we also performed GXP/
AFB culture which is very useful in early diagnosis
and detection of rifampicin resistance. Dhasmana
et al.®™ studied the performance of GXP in the diagnosis
of tuberculous MLA by endoscopic bronchial ultrasound
in 88 patients with bacteriologically confirmed TB (AFB
culture positive). Sensitivity, specificity, and positive
and negative predictive values were compared between
cytology and GXP. Sensitivity and specificity for GXP were
66.7% and 96.3%. Dhooria et al." studied 147 patients
with MLA and found the sensitivity and specificity of
GXP of 49.1% and 97.9%, respectively, for diagnosis of
TB. The present study found the sensitivity of 54.2% and
specificity of 100% for tuberculous lymphadenitis. We
could obtain tissue for bacteriological confirmation and
avoid empiricism in these difficult extrapulmonary cases
which was in consensus with the current WHO guidelines
for TB diagnosis. There are very few studies on GXP/AFB
culture with EUS-FNA, and we suggest incorporation of
GXP/AFB culture in evaluation of MLA in TB endemic
regions. Sarcoidosis, though uncommon in this region
of our country, is a close differential diagnosis of TB.
Wildi et al.[*®! reported a sensitivity and specificity of
89% (95% confidence interval [CI] 82-94) and 96% (95%
CI 91-98), respectively, for EUS-FNA in detecting
sarcoidosis. Noncaseating granulomas without necrosis
on EUS-FNA was reported by Annema et al. in 41 of
50 (82%) patients with the final diagnosis of sarcoidosis.*%
Specific ultrasound features of clustered, well-demarcated
isoechoic LNs were observed in 64% of patients with
sarcoidosis in this study. Fritscher-Ravens et al.* studied
19 patients with suspected sarcoidosis, the final diagnosis
was considered as sarcoidosis in 18 patients, based on
the cytologic evidence of noncaseating granulomatous
inflammation along with clinical follow-up and negative
mycobacterial cultures. The overall diagnostic accuracy
and sensitivity of EUS-FNA in the diagnosis of sarcoidosis
were 94% and 100%, respectively. Although we had
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few patients with sarcoidosis, the results are similar to
previous studies with sensitivity and specificity of 100%.
The prevalence of sarcoidosis in this region of India (i.e.,
Western India) is much lesser than in the rest of India
and world.

Yasuda et al.*®! found an overall accuracy of 98% for
the diagnosis of mediastinal and abdominal lymphoma
by EUS-FNA. It was possible to classify the lymphomas
in accordance with the World Health Organization
classifications in 88% of the 104 cases in this study.
Ribeiro et al.*”! reviewed records of 38 suspected
lymphoma patients who underwent EUS-FNA of LNs
or the gut wall. The overall sensitivity, specificity, and
accuracy of EUS-FNA cytology with flow cytometry/
immunocytochemistry (FC/IC) for the diagnosis of
lymphoma were, respectively, 74%, 93%, and 81%. When
comparing patients who had EUS-FNA with FC/IC versus
those who had EUS-FNA without FC/IC, sensitivity was
86% versus 44% (P = 0.04) and specificity was 100%
versus 90%. In study by Stacchini et al.,**! 56 patients were
evaluated by cytology with FC after EUS-FNA, material
was inadequate for FC analysis in only one patient with
diagnosis of lymphoma in 11 patients, specific histologic
type was defined by FC alone in eight patients. We found
a 100% sensitivity and specificity for diagnosis lymphoma
by EUS-FNA/FNB. All the lymphoma patients responded
to standard therapy. Hence, EUS-FNA/FNB decreased the
need for surgical biopsies in our patients and treatment
could be started on the basis of EUS-FNA/FNB alone.

Limitation of the present study

1. We could not validate the results of EUS-FNA/FNB
with surgical biopsy samples. Hence, there was
no gold standard to compare our results. However,
this drawback has possibly been overcome by
long-term follow-up and clinicoradiological response
to treatment. Most of the literature on EUS-FNA/FNB
applied the same criteria for defining the gold standard.
Furthermore, TB is the most common etiology, the
samples were subjected to both GXP and AFB culture
testing which is the gold standard for diagnosis of TB

2. Another limitation was the absence of on-site
pathologist for rapid on-site evaluation (ROSE) of
EUS-FNA/FNB samples. However, recent studies have
suggested comparable results with ROSE in the absence
of on-site pathologist. Moreover, our endosonographer
has been trained in the evaluation of EUS-FNA/FNB
specimens. Also with TB being the most common
diagnosis in our setup, ROSE was of limited utility

3. Since most of the patients in the present study were of
tuberculous lymphadenitis, the results are possibly not
relevant for other diseases, as the number of patients in
these groups was small. There is an inherent selection
bias in the present study due to the endemic nature of
TB in this country

4. We did not perform EUS elastography for differentiating
benign from malignant LNs. Recent studies have shown
it to be a complementary feature with this respect,®"
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we tried to overcome this by using strict criteria with
all available echo features for predicting the nature of
the LNs

5. Another limitation is the inability of EUS-FNA to
completely assess and stage lung cancer since for
that bronchoscopic examination is still warranted
and that ideally pulmonary lesions and mediastinal
enlargements should be assessed by one examination
and that can only be bronchoscopy + linear EBUS.
Having said that it is fair to note that if these facilities
are not available, EUS approach can solve many
diagnotic challenges.

An important note to make here is; apart from EUS-FNA/
FNB, EUS-TBNA, and EUS-B-FNA are safe efficacious and
useful modalities in the evaluation of MLA."! Anatomic
factors, LN accessibility, and availability of trained
operators and modality should dictate which particular
modality to be used first during evaluation of mediastinal
lesions.[ %51 Al] three modalities serve as complementary
to each other and none of them can be ignored.

CONCLUSION

For evaluation of MLA, EUS is a useful modality. Echo
features on EUS along with EUS-FNA/FNB can diagnose
MLA of unknown origin based on which treatment can be
initiated and surgical biopsy can be avoided.
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