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ABSTRACT

Pancreatic cystic lesions are frequently encountered and diagnostically challenging as some of the cysts may have malignant
potential (mucinous) while others are completely benign (serous). EUS-guided through-the-needle biopsy (EUS-TTNB) of the
cyst wall has recently been introduced as an alternative to cyst fluid cytology. Several studies have shown that microbiopsies
outperform cytology in terms of distinction between mucinous and nonmucinous lesions, but also in determining the specific
cyst diagnosis. However, little is known about the technical aspects of tissue sampling with TTNB. Herein, we summarize
our experience with the procedure in a tertiary referral center and discuss indications, technical aspects, and safety of the
procedure. Most adverse events (AEs) associated with the procedure are mild, but there is emerging evidence that the rate
of postprocedural pancreatitis is higher compared to standard fine-needle aspiration. The added diagnostic yield should
therefore be placed in perspective with an increased risk of AEs. Prospective studies are warranted to fully identify which
patient groups could benefit from EUS-TTNB.
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INTRODUCTION

Management of pancreatic cystic lesions (PCLs) is
challenging and relies on a combination of patient
history, cross-sectional imaging and, in selected cases,
EUS-FNA of the cyst fluid. Some of the PCLs are
benign, such as serous cystic neoplasms (SCNs) or
pseudocysts, whereas others are considered premalignant
(intraductal papillary mucinous neoplasms [IPMNs]
and mucinous cystic neoplasms). The clinical dilemma
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consists of correct differentiation between the two
types, and, in case of premalignant (mucinous) cysts,
determination of optimal timing of surgical resection.
EUS-guided through-the-needle biopsy (EUS-TTNB)
procedure was first described in 2016 and is
predominantly used for diagnosing PCLs."! The forceps
is introduced through a 19G FNA needle and has
serrated jaws with an opening width of 4.3 mm,
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allowing for targeted biopsies of the cyst wall under
EUS guidance [Figure 1]. Initial studies reported high
technical success (85%—100%) and higher diagnostic
yield of TTNBs compared to FNA cytology.l*!'!
However, the technical aspects of the procedure to
optimize the diagnostic yield have only been scarcely
discussed. In the following, we describe our experience
with the procedure in more than 150 patients, focusing
on the technical aspects.

INDICATIONS

As the technique is relatively new, it has not yet
been implemented in the current guidelines on the
management of patients with PCLs.'"" Although the
guidelines recommend further risk stratification by EUS
in cysts with worrisome features, there are no clear
recommendations on when to perform EUS-FNA.!"
Several studies have shown that EUS-FNA can provide
additional diagnostic value, especially in small presumed
branch duct (BD)-IPMNs without worrisome
features.!"'" Communication with the pancreatic
duct (PD) observed on cross-sectional imaging is
pathognomonic for a BD-IPMN [Figure 2c|, whereas
a microcystic or “honeycomb” configuration implies
an SCN [Figure 2b]. However, unilocular or oligocystic
lesions without clear connection to the PD [Figure 2a]
represent a diagnostic challenge and are, in lack of
additional diagnostic methods, usually classified as
BD-IPMN. We have demonstrated that TTNBs can
substantially change the clinical management of PCLs
in 12%-19% of the cases,! mostly by providing the
diagnosis of an SCN in an oligocystic or unilocular
cyst and thus leading to discontinuation of follow-up.
Large cysts (>3 cm) and cysts harboring features such
as mural nodules |[Figure 2d], thickened enhanced cyst
walls, PD dilation, lymphadenopathy, an elevated serum
level of carbohydrate antigen (CA) 19-9, or a rapid rate
of cyst growth have an increased risk of malignancy,'”
and EUS-TTNB should be considered in these cases.

PREPROCEDURE PREPARATION

When performing EUS-TTNB, usual preparation
instructions for upper gastrointestinal endoscopy apply.
The current ESGE guidelines on endoscopy in patients
with antiplatelet or anticoagulant therapy should be
followed.!"®) EUS-TTNB is, similar to EUS-FNA,
classified as a high-risk endoscopic procedure, and
anticoagulant and/or antiplatelet therapy should be
paused accordingly. The patients should be screened for
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Figure 1. Microbiopsy forceps protruding through a tip of a 19G
EUS-needle with closed (a) and open jaws (b)

Figure 2. An unilocular cyst with no worrisome features is presented in
the top left corner (a), whereas the right image (b, yellow arrowhead)
showing a microcystic lesion with honeycomb configuration, consistent
with a serous cystic neoplasm. In another unilocular cyst (c), a clear
connection to the pancreatic duct is observed (green arrowhead). The
finding is consistent with an intraductal papillary mucinous neoplasm.
Last image (d) shows a cyst with an 8.8-mm large mural nodule (blue
arrowhead)

Figure 3. EUS image of the microforceps (a) protruding through an
EUS-needle with open jaws (yellow arrowhead). Following closure of
the forceps, the tenting effect is observed (b)

any signs of bleeding disorders, and we advise against
performing the procedure in case of uncorrected
thrombocytopenia (platelet count <50 X 10°/L) ot
prolonged prothrombin time (international normalized
ratio, INR >2). Adequate sedation is essential when
performing TTNB, as the procedure requires delicate
coordination and precise movements of the needle and
the forceps. Type of sedation used is scarcely reported
in the current literature on EUS-TTNB and ranges
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from conscious sedation to general anesthesia.”! At our
department, we utilize propofol sedation administered
by a trained nurse in case of a relatively healthy patient
(American Society of Anesthesiologists score I-1I and
body mass index <35 kg/m? or by an anesthesiologist
in all other cases.

TECHNICAL ASPECTS OF TISSUE
SAMPLING

Following the inspection of the cystic lesion and
decision on an indication for biopsy, Doppler
examination should be utilized to exclude any
large vessels between the echoendoscope and the
cystic lesion. If possible, the puncture route with
the least pancreatic parenchymal tissue interposed
between the transducer and the cyst lumen should
be chosen; however, this may not always be possible
due to interposed vessels or difficult locations. After
determining the optimal route of puncture, a 19G
EUS needle is introduced [Video 1]. Usually, the
microbiopsy forceps may be preloaded in the needle
and retracted a few millimeters behind the needle
tip, or alternatively, the needle with the stylet is
introduced into the cyst, and subsequently, the stylet
is exchanged for the microbiopsy forceps. The former
maneuver will diminish the procedural time and
the time the needle is kept within the cyst. This
is especially important when puncturing lesions
from the duodenum, as the needle shaft becomes
slightly bent when the echoendoscope is fully flexed.
This can prevent successful passage of the forceps
through the needle, due to its stiffness. To prevent
this, we recommend preloading the forceps before
insertion of the needle. However, the problem
remains when the forceps has to be reintroduced to
obtain a second or a third biopsy. In this case, slight
repetitive, gentle opening and closing of the forceps
during introduction through the needle reduces
the friction and can help overcome this problem.
Following successful puncture of the lesion, targeted
biopsies should be attempted in case of mural nodules
of thickening of the septations or the cyst wall.
EUS-TTNB is associated with a high overall technical
success rate as reported in several studies.*' In our
experience, failures in targeting the cyst lumen with
the needle particularly occur in case of small cysts
and in lesions located deep in the uncinate process.
In the latter case, a more flexible nitinol needle may
be utilized.

@

To obtain useful specimens for histological analysis,
several different techniques can be used. The flexibility
of the forceps when pushed far out distally to the
needle tip prevents optimal transfer of the force,
especially when the cyst wall is hard. In this case,
applying too much force causes the forceps shaft to
bend within the cyst and the jaws of the forceps only
scrape the surface of the cyst wall, usually yielding no
visible specimen. To overcome this, we recommend
retracting the forceps to the needle tip with the jaws
open [Figure 3a|. Subsequently, the needle within the
cyst can be pushed together with the open forceps
creating a more stable and improved force transfer,
increasing the chance of a successful biopsy. This is
especially important in case of large cysts (>4 cm),
where the biopsy instruments are advanced to reach
the opposing cyst wall. Partial and controlled aspiration
of the cystic fluid can be useful in these cases, as the
lesion will gradually collapse, bringing the opposing wall
closer to the biopsy instruments. Smaller cysts (<2 cm)
or multicystic lesions with relatively small compartments
are similarly technically challenging, but in these cases,
the maneuverability is greatly restricted requiring
delicate coordination and movement of the forceps
and the EUS-needle. Another issue in smaller lesions
is that the cystic fluid is gradually lost during TTNB
procedure, which is due to a combination of fluid
loss along the needle tract and a vacuum effect during
removal of the stylet or the forceps.

Continuous EUS monitoring is essential during tissue
procurement. Following closure of the forceps jaws
and retraction, observed “tenting” of the wall lining
on EUS, is usually a good predictor of an adequate
sample [Figure 3b]. If this tenting effect is not
observed, the procedure should be repeated until the
desired effect is experienced or alternatively until a clear
resistance is felt when the biopsy forceps is retracted.
To determine the optimal number of TTNBs needed to
reach a histological diagnosis, Crino ef al. performed a
retrospective, single-center study.’! The study concluded
that the histological adequacy plateau was reached after
obtaining two macroscopically visible TTNBs and that
the addition of a third sample did not provide any
additional information. An endoscopist should be aware
of the risks associated with the procedure and try to
minimize the intracystic needle time after obtaining an
adequate number of samples. Following the retraction
of the instruments, the lesion and the surrounding
area should be reexamined to exclude any adverse
events (AEs), such as intracystic hemorrhage.
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ADVERSE EVENTS

AEs associated with the procedure range from 2%
to 23%,>° and the rate seems higher compared to a
standard EUS-FNA procedure."! There is substantial
heterogeneity regarding definitions of AEs in the
current literature. Hence, the most common AE
reported is intracystic hemorrhage, which is defined
as hyperechoic changes in the cystic lumen following
the tissue acquisition. However, all published cases
were mild and in most cases without any clinical
implication.”” At our department, the patients are
observed for an hour following EUS-TTNB, kept nil
per os, and discharged upon uneventful recovery. All
the observed cases of intracystic bleeding were, in
our experience, self-limiting. Apart from intracystic
hemorrhage, TTNB can cause acute pancreatitis,
probably due to destruction of the cyst wall, disruption
of the adjacent normal pancreatic tissue architecture,
and leakage of the pancreatic juice. In a recent
meta-analysis by Tacelli e# 4/, the rate of pancreatitis
is reported as higher compared to EUS-FNA (8.6%,
95% confidence interval 4.0%-13.1%), with all cases
being classified as mild." However, our latest data
show that the severity of AEs may be underestimated.
In a prospective single-center study of 101 patients,
we have observed a similar high overall rate of acute
pancreatitis (9.0%) and a 3% risk of severe pancreatitis,
leading to death of one patient due to multiorgan
failure (unpublished data). We have examined whether
procedural variables such as number of biopsies,
forceps, and needle passes, as well as procedural
and intracystic needle time could be associated to
AEs, but none of the variables reached statistical
significance. We speculated whether aggressive
perioperative hydration with Ringer lactate and rectal
nonsteroidal anti-inflammatory drugs (NSAIDs) plays
a role in lowering the AE rate, as shown in studies
on the prevention of post-endoscopic retrograde
cholangiopancreatography (ERCP) pancreatitis.!"*!"!
Despite the fact that overall AE rate halved following
introduction of these measures, the difference was
statistically insignificant (17.6% w»s. 8.3%, P = 0.37)
(unpublished data). It remains yet to be determined
whether aggressive perioperative hydration together with
rectal NSAIDs can lower the rate of acute pancreatitis
in patients undergoing TTNB.

In case of cystic lesions, the risk of infection
when performing EUS-FNA is considered higher
compared to solid lesions and administration of
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prophylactic antibiotics is recommended.” As for
EUS-TTNB, published studies report prophylactic
antibiotic treatment, either as a single administration
or in combination with a prolonged 3-5 days oral
treatment. >3 However, evidence considering
antibiotic prophylaxis is scarce and of low level.

SAMPLE HANDLING AND PREPARATION

Implementation of the TTNB technique should be
performed in close dialog with the local pathology
department to ensure the highest possible diagnostic
yield. Care should be taken when transferring the
sample from the forceps jaws onto a biopsy paper
with the accompanying needle tool, as haphazard
handling of the biopsy material can disrupt the
epithelial lining causing difficulties in interpretation.
A thorough description of the sampling process has
been provided by Crino et alP! Following extraction,
the samples are inserted in a tube or a cassette (one per
sample), fixated in formalin overnight, and embedded
in paraffin. Subsequently, the tissue is sectioned and
mounted on glass slides, stained conventionally and
immunohistochemically, and can also be utilized for

molecular analyses.?*

CONCLUSION

EUS-guided microbiopsy (TTNB) is a novel diagnostic
adjunctive for pancreatic cysts, providing histological
samples with higher diagnostic yield compared to cyst
fluid cytology. The technique offers targeted tissue
sampling under EUS guidance but seems associated
with a higher AE rate compared to EUS-FNA. The
method requires some procedural considerations but
can, following a short training period, be performed
with high technical success. Further studies are needed
to define proper indications for EUS-TTNB.
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