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The development of endoscopic ultrasound (EUS)-guided fine needle aspiration (FNA)

technique has been proved to be a great armamentarium to gastroenterologists and
other branches including surgery, oncology, hepatology, pulmonary medicine, and
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Endoscopic Ultrasound-Guided Fine Needle
Aspiration

With the advent of EUS-FNA,! EUS has transformed into
diagnostic as well as therapeutic modality. As EUS provides access
to gastrointestinal (GI) tract and organs nearby, it has evolved as
a great tool to evaluate/taking tissue from these locations which
are difficult for ultrasound/computed tomography-guided
FNA/biopsy. Various structures approachable with EUS-FNA
are mediastinum, pancreatic lesions, subepithelial gastrointes-
tinal lesions, lymph nodes (both abdominal and mediastinal),
adrenals, liver, gallbladder, and perirectal lesions.>” As EUS-FNA
procedure is done under real time guidance, it can be performed
from small (subcentimetric) lesions or in patients with difficult
access (like cirrhosis with collaterals) also without significant
complications.®1°

The Technique/Steps of EUS-FNA

1. Selection of cases: Defining indications is the first and
foremost thing in EUS-FNA. Generally, EUS-FNA is done
for those lesions which are not easily accessible by per-
cutaneous ultrasound and when diagnosis could not be
achieved by other easier/noninvasive methods. We must
also rule out contraindication. Anticoagulant and anti-
platelet agents (clopidogrel) should be withheld 5 days
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internal medicine. EUS-FNA is quite safe and allows tissue acquisition from difficult
anatomical locations like retroperitoneum, pancreas, and mediastinum. The current
review discusses basic techniques steps of EUS-FNA including tips and tricks. Also, false
negative FNA and EUS-FNA in difficult locations are discussed. We also discussed about
EUS-guided fine needle biopsy.

before the procedure. EUS-FNA is high risk procedure as per

British Society of Gastroenterology and European Society of

Gastrointestinal Endoscopy guidelines and dose modifica-

tion should be done according to thrombotic risk. In patients

at low thrombotic risk, they recommend discontinuing
clopidogrel 5 days before the procedure and in patients on
dual antiplatelet therapy, they suggest continuing aspirin.

In patients at high thrombotic risk, they recommend con-

tinuing aspirin and liaising with a cardiologist about the

risk/benefit of discontinuing clopidogrel."!

Underlying coagulopathy must be corrected prior, patients
with platelet counts <50,000 and INR >1.5 should receive platelet
concentrates and fresh frozen plasma transfusions, respectively.
All the procedures must be performed with conscious sedation
(midazolam) or propofol given by the anesthesiologist. At our
institute, we do all the EUS in the presence of anesthesiologist
only but it can be done under moderate sedation like midazolam
administered by trained nurse or endosonologist in those centers
where anesthesiologist facility is not available. There is a sin-
gle study for comparison of the use of general anesthesia and
conscious sedation during EUS-FNA; cytological diagnosis was
achieved in 73 of 88 (83%) patients in the general anesthesia
group versus 206 of 283 (73%) in the conscious sedation group
with same incidence of complication. This study cannot be rec-
ommended at present in absence of large data.!?
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Tips and tricks:

a. Define indication.

b. Correct coagulopathy.

c. Do in presence of anesthesiologist.

2. Focusing the lesion: Next step in EUS-FNA is focusing the
target lesion. The lesion should be close to transducer.
We should apply power Doppler to rule out any interven-
ing vessels. It is better to use needle lock in the absence
of experience or for small lesions where a rapid inward
movement of needle is necessary to puncture lesion
before lesion displacement as shown in =Fig. 1. It may be
difficult to puncture gastric wall during transgastric FNA
as it is thick and lax; again, a needle lock can be used to
allow a rapid and forceful (yet controlled) jab of needle.
The following data should be recorded for each patient:
age, sex, site, size, and echo features, type and number of
needle passes, number of slides, and complications from
the procedure.

Tips and tricks:

a. Lesion should be close to transducer.

b. Use power Doppler.

c. Use needle knock in unexperienced hands or small
lesions.

d. Record detailed data.

3. Selection of needle: We use most of the times 22-gauge
needle. Another type is 25-gauge needle, which is more
maneuverable and preferable for pancreatic lesions or
cirrhosis with coagulopathy.” Another needle type is
19-gauge needle which is used for histopathological
assessment. There are some issues with 19-gauge nee-
dle; it is difficult to take out from duodenum and causes
more trauma. Some other modification of needle also
occurred with times.

There are multiple types of fine needle biopsy (FNB)
needle developed. The ProCore needles were developed later
by Cook Medical to obtain tissue for histological examina-
tion and have shown good results. The ProCore needles are
available in 25-, 22-, and 19-gauge sizes. These needles have
a lateral opening (reverse bevel) to hook and cut tissue, thus
entrapping it into the needle.” Other needles specifically
developed for histology capable of tissue acquisition include
SharkCore (developed by Medtronic) which has multiple par-
allel cutting surfaces at the tip of needle and Acquire (Boston
Scientific) which has three cutting surfaces separated by
three sharp points.

Earlier studies showed that five to seven passes from
pancreatic lesions and three to five passes from lymph
nodes should be done for better diagnostic yield; however,
later studies have shown good results with less number of
passes and probably experience of endosonographer are
important.'>-18
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Tips and tricks:

a. 22-gauge most used needle.

b. Use 25-gauge needle in the presence of collaterals/
vessels.

c. For histology, use special needle ProCore/Sharkcore/
Acquire.

4. Methods of FNA: Several modifications of basic technique
have been used to increase diagnostic yield; these include
suction, water suction, capillary action, door knock, and
fanning method. In EUS-FNA by suction method, a suc-
tion syringe is attached to FNA needle after removal of
stylet. Suction syringes are available in 5, 10, and 20 mL
sizes. The suction is supposed to improve tissue holding
against the cutting edge of EUS needle, thus drawing more

Fig. 1 (A) Needle, sheath, and stylet can be seen; (B) Lower three
fingers of hand acts like a lock and thus prevent overshoot of nee-
dle; (€) Needle lock is used (in place of fingers); (D) Use of suction
syringe.

cells from tissue. Suction is generally needed in fibrotic/
calcified nodes, post-treatment tubercular nodes, and in
necrotic lesions. The FNA needle remains filled with air
during standard suction method. The use of suction has
been shown to be effective in some studies, but not in
311.15'19-22
The water suction method uses a saline prefilled needle,
thus contains saline inside it in place of air in routine suction
method.?®* The water suction method is thought to be better
as it may lead to better transmission of suction in a saline col-
umn and saline solution may change surface (easier move-
ment of aspirate) properties by coating the hollow of the
needle. The gradual removal (slow pull) of stylet is thought to
exert a gentle suction pressure; this technique is called cap-
illary action. A recent randomized controlled study from our
center did not show any advantage of suction over capillary
action or no suction and material adequacy was equal in all
three arms.> However, the study groups consisted more of
lymph nodes and less of pancreatic lesions.



The rapid inward movement of the needle into the tar-
get lesion is called the door knock method.? This door knock
method decrease tissue displacement before the start of cut-
ting by the needle, thus resulting in a better cut (and bet-
ter cellularity). Echotexture and pathology of a target lesion
may be different in different areas. Sampling from multiple
areas of the target lesion is called fanning.?® The fanning is
achieved by changing trajectory of the needle by the use of
an elevator (=Fig. 2). The use of stylet is thought to provide
several advantages?®?’; it may remove material obtained
from gastrointestinal wall puncture during target puncture
and provide some rigidity to the needle. A blunt stylet pro-
vides additional protection to the scope channel and it helps
to extract material from needle bit by bit. We follow these
steps at our center; first pass is taken without suction and
use of suction depends on yield of material from the first
pass. Suction is avoided in patients with cirrhosis as aspirate
is diluted with blood because of the inevitable presence of
coagulopathy. If there are multiple sites for FNA, the most
distal (which if positive proves a more advanced stage) site
is selected for FNA followed by proximal sites. It is necessary
to avoid false positive FNA of the distal site, so a new needle
should be taken. If®® a lymph node is targeted, caution should
be taken to avoid the primary if it is in the needle path. In the
presence of multiple lymph nodes, the node with larger size/
with demarcated borders/hypoechoic in nature is preferred
for FNA. A lymph node was considered reactive when FNA
showed lymphoid cells in different stages of activation in the
presence of adequate cellularity and the absence of granulo-
mas/necrosis/malignant cells.

Aspiration of pancreatic cysts needs several precautions;
it is done by single pass avoiding the main pancreatic duct.
Antibiotic prophylaxis is used, and care is taken to avoid
puncture of opposite wall (to decrease risk of bleeding) and
to aspirate as much as possible. Recent randomized controlled
trial suggests that there is no role of antibiotic prophylaxis
before pancreatic cyst aspiration.?® In the absence of a mass

Fig. 2 Fanning in a small lymph node at aortopulmonary window,
a speck of calcification is visible at the center and works as a good
indicator of relative needle position; needle is seen in different tra-
jectories from left to right of screen.
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like lesion (mural nodule) and in presence of multiple cysts,
the largest cyst alone is aspirated. If a different cyst needs
to be aspirated, a new needle should be taken. The 19-gauge
needle is preferred for aspiration as it allows better aspira-
tion due to its bigger size. The risk of bleeding after EUS-FNA
is more in cysts than in solid lesions and post FNA patients
should be monitored for some time. Also repositioning of the
needle to aspirate all the fluid should be avoided.

The results of EUS-FNA from different locations are shown
in =Table 1.2°3¢ The material obtained by EUS-guided FNA
remains inadequate in some cases. Many studies have been
performed on techniques to improve diagnostic accuracy.
Many studies have looked at type (size) of needle and diag-
nostic adequacy in pancreatic lesions. A meta-analysis by
Madhoun et al included eight studies (n = 1292). The use of
25-gauge needle was associated with statistically significant
better sensitivity (0.93) as compared with 22-gauge nee-
dle (sensitivity 0.85). The specificity was comparable with
both sizes.”® The use of fanning is shown to be associated
with higher yield as compared with no fanning method.?
The water suction method was shown to be better than the
standard method in one study.?? Mukai et al compared the
door knocking technique (rapid movement of needle) to the
standard method for pancreatic masses; the authors showed
better yield in the door knocking method.?*

Tips and tricks:

a. Use suction specially wet suction in calcified/necrotic
nodes.

b. Use door knock in pancreatic mass/hard lesion/small
lesion.

c. Select most distal site followed by proximal sites in
case of multiple sites.

5. Post FNA: After FNA, the needle is pulled back and locked
and the FNA assembly is taken out. The material inside the
needle should be pushed on the slides bit by bit with the
help of the stylet. One or two slides from each pass should
be immediately fixed in absolute alcohol and the rest must
be air dried. The slides are stained with Papanicolaou,
Giemsa stain, and Ziehl-Neelsen stain (wherever required).
Although immunocytochemistry markers can be applied
to cell blocks, it lacks tissue architecture which is import-
ant information for some pathologies. Tissue biopsy
should be undertaken in cases where there is suspicion of
lymphomas, autoimmune pancreatitis (AIP), and gastro-
intestinal stromal tumors or in cases for EUS-guided liver
biopsy as shown in =Table 2. Cell block and biopsy are
sent in formalin.

Presence of a rapid on-site evaluation (ROSE) cytopa-
thologist to evaluate material should increase diagnostic
accuracy and limit the number of needle passes.'®37-40 ROSE
provides immediate evaluation of adequacy of material, thus
increasing diagnostic accuracy and limiting number of needle
passes. It increases diagnostic yield at centers with less expe-
rience but have not been shown to be effective at centers with
larger volumes. ROSE was shown to increase diagnostic yield
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Table 1 Yield of EUS-FNA as per different target lesions in various meta-analysis or systemic reviews

Organ [ref. no]

Studies, number of patients, results

Comments

Pancreas [30]

Fourty-one studies (N = 4,766), pooled sensitivity
of EUS for solid pancreatic mass was 86.8%, pooled
specificity of 95.8%.

Table 2 deals with various techniques used
to increase yield.

Pancreas, FNA vs. FNB [31]

Eight randomized controlled studies including
921 patients; FNA and FNB were comparable; FNB
gives higher specimen adequacy than that of FNA.

A trend toward lower technical success rate
and a trend toward higher diagnostic accu-
racy in the FNB group, compared with FNA.

Lymph nodes [32]

Thirty-two studies of mediastinal EUS-FNA; FNA
improved the sensitivity of EUS from 84.7 to 88.0%
and specificity improved from 84.6 to 96.4%.

Later studies have shown better diagnostic
accuracy as compared with studies before
2000.

Adrenal [33]

Seven case reports and ten case series, n =416,
technical success in all.

Adequate material in almost all of the
patients, include both benign and malig-
nant diagnosis.

Subepithelial lesions [34]

Seventeen studies (978 attempts) pooled diagnos-
tic rate of EUS-guided needle sampling was 59.9%.

Subgroup analysis: no difference in
diagnostic rate among FNA, FNB, or trucut
needle biopsy or among different size nee-
dles; cell block method may have higher
diagnostic rate.

Pancreatic cystic lesions [35]

Eighteen studies, (n = 1,438) pooled sensitivity
54%, specificity 93% for cytology, sensitivity 63%,
and specificity 88% for CEA.

Diagnostic accuracy of EUS-FNA was more
in prospective studies.

Malignant biliary stricture or cholan-
giocarcinoma [36,37]

Six studies (n = 196), pooled sensitivity of 66% for
diagnosis of cholangiocarcinoma, better sensitiv-
ity (80%) if mass like lesion."”

Meta-analysis of EUS-FNA in bile duct and gallblad-
der cancer, nine studies (284 patients), a pooled
sensitivity of 0.84 and a pooled specificity of 1.00,
area under the curve being 0.92.

Diagnosis of upper end biliary stricture is a
challenge even in cholangioscopy era.
EUS-FNA is very useful and also provides
option of lymph node FNA/staging of mass
lesion.

Abbreviations: CEA, carcinoembryonic antigen; EUS, endoscopic ultrasound; FNA, fine needle aspiration; FNB, fine needle biopsy.

Table 2 Choosing an optimal strategy for EUS-FNA/FNAB

masses

nate process of pancreas, 22-gauge
standard for most of the lesions.

What do we Examples Which needle Comments
need
FNA2 Lymph nodes, pancreatic solid | 25-gauge is better for head/unci- Suction can be used if inadequate material

is in the first pass.

Suction is needed for necrotic lymph
nodes, rapid on-site evaluation (ROSE) can
help.

GeneXpert, ZN stain, and tubercular
culture, cell block (if ymphoma markers
needed) in cases of fever of unknown
origin.

Tissue histology®

liver biopsy.

Subepithelial lesions, autoim-
mune pancreatitis, lymphoma,

Use FNB needles
19-gauge FNA needle can be used.

Try to look for macroscopic visible core.

Cyst aspiration

Pancreatic cystic neoplasm.

19-gauge
22-gauge if small cyst or difficult
transduodenal puncture.

Single pass and near complete aspiration
without trying to sample from wall unless
mass lesion present, antibiotic prophylaxis.
Send for CEA, cytology, amylase.

If inadequate fluid aspirated, send for CEA.

Abbreviations: CEA, carcinoembryonic antigen; EUS, endoscopic ultrasound;
aspiration biopsy; ZN stain, Ziehl-Neelsen stain.
*Repeat procedure if material is inadequate.

by 10 to 15% in earlier studies. A systemic review of 70 stud-
ies showed that use of ROSE was associated with an improve-
ment of adequacy rates by 3.5%.3° A recent meta-analysis
showed no extra advantage of ROSE.*® It included seven
studies (1,299 patients); there was no statistical significant
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FNA, fine needle aspiration; FNB, fine needle biopsy; FNAB, fine needle

difference in diagnostic adequacy (sensitivity 0.91 vs. 0.85),
yield, or number of needle passes.*

Presence of a macroscopic visible tissue core has also been
shown to increase diagnostic yield. In a study by Iwashita et al,
a visible core equal to or more than 4-mm macroscopic size



was associated with superior histological, cytological, and
overall higher diagnostic yield.*!

EUS-FNA is a day care procedure. We generally observe for
2 hours post procedure in our recovery room situated in endos-
copy suit.

Tips and tricks:

a. Make both alcohol-fixed and air-dried slides.
b. Practice ROSE/ MOSE/CEUS/elastography.

Abbreviations: CEUS, contrast EUS; contractEUSMOSE, microscopic
onsite evaluation

False-Negative FNA

False-negative sampling happens due to inadequate sam-
pling or incorrect placement (targeting) of the needle. False
negative FNA occurs commonly in patients with pancre-
atic masses and underlying chronic pancreatitis as chronic
pancreatitis masks the distinction between the mass and
the nonmalignant parenchyma. The sensitivity to identify
malignancy correctly, decreases approximately 20% in the
setting of chronic pancreatitis. The use of ROSE, contrast
enhanced EUS, or elastography may help to increase diag-
nostic yield in the setting of chronic pancreatitis.*** Few
studies have evaluated the role of repeating FNA (re-FNA)
after initial negative FNA. Data are mainly available for
re-FNA of pancreatic lesions. Re-FNA should be attempted,
especially if clinical suspicion of malignancy is high. The
re-FNA of initial nondiagnostic FNA has been shown to be
diagnostic in 30 to 60% of cases in various studies.*446

EUS-FNA from Difficult Locations

~Fig. 3 shows some examples of EUS-FNA from small lesions
or anatomically difficult locations. The 25-gauge needle is
useful in the presence of collaterals/vessels as it should cause
less trauma in case of accidental puncture. Transarterial
EUS-FNA has been described” in a few patients and can be
used if no other safer method of getting tissue is available.
Arteries have thick elastic and muscular walls and should not
bleed in contrast to the thin wall of veins. There is less data
on transvenous FNA“4 and it should be avoided whenever
possible. It may be difficult to take out thick needles (partic-
ularly 19-gauge) in the duodenum; the sheath can be taken
out in the stomach and the scope is entered into the duode-
num with the sheath slightly out, in such cases. Although the
sheath should be kept slightly out of the scope, in some cases
it may be kept more out of the scope if a vessel is present
in the expected trajectory of the needle to enable the path
to be seen more clearly. It may be difficult to puncture very
small lymph nodes or hard lesions as they tend to slip away
from the needle. The door knock technique can be applied
in such cases to allow a sharp movement into the lesion.
The absolute movement of needle should be noted as these
lesions may move with the needle movement without the
cutting action of needle. Some nodes move with respiration

EUS-Guided FNA Bansal and Puri.

Fig. 3 FNA of small lesions/difficult locations. (A) Small focal left
adrenal metastatic lesion; (B) FNA from small liver lesion; (C) FNA
from a node near right atrium (RA); (D) Small pancreatic lesion infil-
trating common bile duct (CBD). FNA, fine needle aspiration.

Tips and tricks:

a. Use 25-gauge needle in the presence of collaterals/
vessels.

b. Transarterial FNA feasible rather than transvenous FNA.

c. Consider sheath adjustment in pancreatic lesion/
vessels.

d. Use door knock in small lymph nodes or hard lesions.

and coordination with respiratory movements is needed for
puncture.

EUS-Guided Fine Needle Biopsy

EUS-guided fine needle biopsy (EUS-FNB) is new develop-

ment which samples core of the tissue. The basic difference

between FNA specimen and fine needle biopsy (EUS-FNB)

specimen is that in FNB tissue architecture is maintained.
The indications for FNB would be>:

1. When FNA is inconclusive.

2. When tissue architecture is important like in cases of lym-
phoma and AIP.

3. When immunohistochemistry is required for the diag-
nosis like in cases of gastrointestinal stromal tumors and
lymphoma.

4. When there is a need to perform tissue profiling or cell
culture for targeted therapies.

5. In centers where ROSE facility is not available.

As we discussed previously, there are various EUS-
FNB needles.' ProCore are hollow cutting needles with
side-type cutting while end-type cutting needle are
Franseen needle (Acquire, Boston Scientific) and fork-tip
needle (SharkCore, Medtronic). Initial studies with these
new needles are very encouraging, However, the current
data comparing various EUS-FNB core needles for sample
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adequacy, diagnostic accuracy, and acquisition of a core
specimen are scanty.’! These EUS-FNB needles are expen-
sive and there is limited data to suggest whether these
FNB needle can replace FNA or not.>?

As there is an increased cellularity along with preserved
histological architecture of the EUS-FNB sample, it makes
an ideal sample for histological examination and molec-
ular testing and have very promising role in liver biopsy,
diseases of pancreas, liver, and GI tract.

Conclusion

EUS-guided tissue acquisition or therapies are associated
with a good success rate; however, a failure requires a
repeat procedure. By optimizing the technique, the need
for repeat procedures can be decreased substantially.
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