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Endoscopic ultrasound-guided fine-needle aspiration

(EUS-FNA) facilitates endoscopic tissue acquisition. The

technique is affected by two major categories of factors:

that influencing sample acquisition and that influencing

sample interpretation, some subject to controversy [1]. The

former factors include: the degree of technical difficulty

(location of the lesion), the type of lesion (solid or cystic),

the diameter of the needle (19-, 22-, or 25-gauge), the

number of punctures, the use of negative pressure (pres-

ence and amount including capillary aspiration, namely

slow-pull technique), the presence of stylets, the presence

of rapid on-site evaluation (ROSE), the type of needle (a

dedicated biopsy needle, with or without a side hole at the

needle tip, and with or without a core trap at the needle tip),

any special maneuvers (‘‘fanning’’ technique) used, and the

experience and skills of the endosonographer. The factors

affecting interpretation are contamination and mimicry of

other types of lesions.

There is current controversy concerning the use of

negative pressure suction, with regard to the decision of

whether or not to use suction and the selection of an

appropriate target and force of suction. In EUS-FNA,

negative pressure is applied using suction with a 10- or

20-mL syringe, which increases the quantity of the

extracted sample at the expense of occasionally increasing

the probability of blood contamination. In general, the

outcome of a specimen gathered during EUS-FNA is

determined based on the diagnostic ability of cytologist or

pathologist, acquisition of an appropriate and sufficient

specimen (cellularity), contamination from the gastroin-

testinal (GI) tract, and observed blood contamination on

slides. In the two randomized controlled trials (RCTs) that

have so far evaluated the contribution of negative pressure

during EUS-FNA for lymph nodes [2] or solid lesions [3],

the use of negative pressure did not improve diagnostic

accuracy, but did increase blood contamination. In one

RCT, although the use of negative pressure increased the

cellularity of the specimens obtained (P = 0.01), the

diagnostic accuracy did not significantly differ from that of

EUS-FNA without negative pressure (P = 0.73) [2].

Therefore, based on the available data, EUS-FNA without

negative pressure is recommended by most experts [1]. If

the obtained specimen is minimal, such as in cases of

chronic pancreatitis, negative pressure can be used to

enable the acquisition of a larger specimen [1]. Nonethe-

less, while most reports focus on cytology, histological

tissue quality has rarely been investigated.

In this issue of Digestive Diseases and Sciences, Aadam

et al. [4] hypothesized that negative pressure still persists in

the aspirating needle despite closing the suction-syringe

stopcock. They first examined the effect of stopcock clo-

sure and the removal of the syringe itself using an in vitro

model system that confirmed the presence of residual

negative pressure inside and up to the tip of the needle after

closing the stopcock that was successfully neutralized by

removing the syringe. In the next step, in a prospective,

single-blinded, randomized, crossover pilot study in

patients with solitary pancreatic masses, EUS-FNA was

performed in 60 patients using a 22-gauge needle. After the

first puncture and back-and-forth strokes, the syringe was

either stopcock-shut but attached, or removed entirely, and

a second pass was performed in a crossover fashion. The

samples obtained with the syringe still connected contained
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significantly greater GI tract contamination compared to

those obtained with the syringe removed (16.7 vs. 6.7 %,

P = 0.03). In cases of pancreatic adenocarcinoma, the

samples obtained with the syringe still connected had sig-

nificantly lower cytological diagnostic yields than those

obtained with the syringe removed (76 vs. 93 %,

P = 0.02). Aadam et al. concluded based on their data that

neutralizing residual negative pressure by removing the

syringe could improve the cytologic yield of EUS-FNA.

Negative pressure is one of the easiest and simplest

factors affecting EUS-FNA outcomes [5]. Although dedi-

cated instruments make this procedure much easier, sam-

ples are easily obtained using only syringes and extension

tubes. Although it has been speculated that negative pres-

sure is useful because it holds the tissue against the cutting

edge of the needle instead of aspirating tissue into the

needle [6], my group reported the utility of high negative

pressure (50 mL) compared to customary negative pressure

(10 mL) when using 25-gauge needles [7]. We reported

significantly higher specimen acquisition rates for adequate

histological diagnosis in the high negative pressure group

compared to those in the normal negative pressure group

(90.0 vs. 72.2 %, P = 0.0003). Recently, Katanuma et al.

[8] measured the actual negative pressure force and time

needed to reach maximum negative pressure in different

needles using a manometer in vitro. They demonstrated

that the negative pressure applied to the needle increases

with the diameter of the needle or the size of the syringe.

Furthermore, the negative pressure generated by slowly

pulling the stylet was weak. The time needed to reach

maximum negative pressure was extremely long with

needles with smaller diameters. Despite this understanding

of the actual negative pressure and suction forces involved,

the most appropriate aspiration technique is yet to be

established in the clinical setting. Therefore, a RCT is

warranted to confirm this hypothesis on the basis of

experimental data.

To date, most previous clinical studies have been based

on the diagnostic yield of cytological assessment alone

during EUS-FNA, which is occasionally insufficient for

diagnosing tumors of unknown origin or those with a

complex background. Our RCTs demonstrated the feasi-

bility of tissue acquisition with 22- or 25-gauge needles

using a previously reported scoring system [7, 9]. In many

patients, an adequate specimen is necessary in order to

confirm the tumor histological subtype using immunohis-

tochemical analysis, necessary for selecting a neoadjuvant

chemotherapy regimen, especially for tumors that are

borderline resectable. Cytological and histological analyses

of the obtained samples should also be evaluated by ade-

quacy scoring systems in future prospective RCTs. Aadam

et al. [4] suggested that residual negative pressure may

increase contamination from the GI tract, which reduces

cytological diagnostic yields, especially on the first slide.

Yet, the influence of GI tract contamination on histological

evaluation has not been fully established. In our opinion,

contamination from the GI tract and blood does not affect

the accuracy of EUS-FNA when ROSE is performed by an

expert cytologist or when an experienced endosonographer

is available. Negative pressure during EUS-FNA takes only

a few seconds and does not prolong the procedure.

In summary, Aadam et al. [4] report that despite closing

the stopcock of the suction syringe, negative pressure

persists in the FNA needle, not just proximal to the aspi-

rated material but also up to the tip. Residual negative

pressure contaminates the sample with unaffected GI tract

tissue, which may lead to the misinterpretation of cytology

specimens and thus affect cytologic yield. These results

demonstrate significantly superior cytological diagnosis

without residual negative pressure, which when combined

with the published data provides an easy, practical, and

feasible tissue acquisition technique utilizing negative

pressure. Providing negative pressure during back-and-

forth strokes, the use of high negative pressure suction, if

possible, and completely taking the syringe off the handle-

end is the way. Results concerning specific needle diame-

ters and the efficacy of negative pressure are still

controversial.

In conclusion, the careful application of negative pres-

sure may increase diagnostic yield for EUS-FNA—guided

sampling of solid pancreatic tumors. The details of the

technique with respect to the amount of pressure applied,

needle size, and duration of the negative pressure among

other factors are subject to confirmation by additional

RCTs.
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