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INTRODUCTION

Tissue acquisition (TA) is one of  the pieces, together 
with epidemiology, clinical data, radiology, EUS, and 
cystic fluid analysis, which forms the complicated 
puzzle of  differential diagnosis in pancreatic cystic 
lesions (PCLs). TA is not only useful in discriminating 
between various types of  pancreatic cysts, but also 
fundamental in assessing the grade of  dysplasia.

All published guidelines[1-5] suggest using EUS-FNA of  
cystic fluid, not as a routine test, but only in cysts in 
which the results are likely to alter management, and 
in cysts in which the diagnosis is unclear. For example, 
in the International Association of  Pancreatology’s 
Fukuoka Guidelines,[1] the indication for EUS-FNA is 
the presence of  these so-called “worrisome features” 
which are composed of  several alerting clinical or 
morphological characteristics. Almost all the subsequent 
published guidelines have identified several similar 
characteristics of  warning, which advise further 
investigation, particularly EUS‑FNA of  cystic fluid. For 
these reasons, in recent years, there have been many 
attempts to improve TA in PCLs with many different 
devices in order to obtain an adequate specimen to be 
analyzed.

CYTOLOGY

Cytology of cystic fluid
The first proposed technique, and currently the 
most widely performed for the diagnosis of  PCLs, 
is cytology of  cystic fluid (CCF). In 2004, Brugge 
et al. [6] found that CCF can individuate mucinous 
lesions with a 34.5% sensitivity, an 84% specificity, 
and a 51% diagnostic accuracy. Unfortunately, in this 
study, identification of  malignant lesions was only 
22%. More recently, similar discouraging results, in 
terms of  adequacy, were obtained by the Dutch 
Group of  de Jong et al.[7] in 2011, with cyst fluid 
sent for cytology providing adequate cellular yield in 
only 31% of  cases.

Throughout the years, numerous studies of  diagnostic 
accuracy, sensitivity, and specificity of  CCF have been 
published.[8,9] These studies produced contrasting results, 
leading to two meta-analyses.[10,11] Thosani found that 
CCF had a 63% overall sensitivity and an 88% overall 
specificity in the identification of  mucinous cysts. 
The authors concluded in their discussion that a 63% 
overall sensitivity is probably overestimated, likely 
because of  verification bias. In the other meta‑analysis, 
in 2014, two groups of  patients were analyzed. In 
Group 1, the diagnostic accuracy of  cytology in the 
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identification of  malignant lesions was evaluated, with 
sensitivity and specificity values of  51% and 94%, 
respectively. In Group 2, potentially malignant lesions 
(mucinous lesions, cystic islet cell tumor, and solid 
pseudopapillary tumor) were identified, with sensitivity 
and specificity of  52% and 97%, respectively.

From these studies, it appears clear that CCF obtained 
with EUS-FNA has median diagnostic accuracy 
and sensitivity values of  less than 50%, and even if  
suggested by guidelines as the current gold standard 
when performing EUS-FNA in PCLs, it has a very low 
diagnostic accuracy both in discriminating mucinous from 
nonmucinous lesions and malignant/potentially malignant 
from benign lesions. Although one reason for these poor 
values is that only in a small number of  centers are there 
very experienced cytopathologists in pancreatic disease, 
the most important reason is that very few neoplastic 
cells are usually dispersed in the cystic fluid.

To overcome the problem of  the low adequacy of  CCF, 
a better target for TA appears to be the cystic wall.

Cytology of cystic wall
Because of  the scarcity of  neoplastic cells in cystic 
f luid, two different techniques used to collect 
more cells were developed: brushing and FNA of  
cystic wall. Brushing has yielded variable results 
in published studies. Although better results with 
respect to CCF have been observed in some studies, 
brushing has resulted in high rates of  adverse events 
(approximately 10%),[12,13] such as acute pancreatitis and 
postbrushing bleeding (in one case, a retroperitoneal 
bleeding, with subsequent death).

In 2012, a study[14] was published in which the 
difference between cytology + carcinoembryonic 
antigen (CEA) of  cystic f luid and FNA of  the 
cystic wall with a 22G FNA needle (Cook Medical, 
Winston-Salem, NC) was prospectively evaluated. 
Cellular material adequate for cytological evaluation 
was reported in 81% of  cases. The difference in 
terms of  diagnostic performance was about 29%. 
The adverse events reported with this technique were 
consistently low (1.45%). Unfortunately, this is the 
only available study of  this technique.

HISTOLOGY

After cystic walls became the preferred target, the 
following step was to try to obtain histological 

samples (or better microhistological samples) that could 
improve the diagnostic yield and make the diagnosis 
easier, even for nonexpert cytopathologists.

Several EUS devices and techniques have been tried 
in the quest for obtaining microhistological specimens 
instead of  cytologic samples from the cystic walls.

Tru‑Cut needle
The first study of  sampling of  the cystic walls was 
made using a 19G needle, the Tru-Cut biopsy device 
(Quick-Core; Wilson-Cook, Winston-Salem, NC, USA). 
There is only one published study, with 10 patients.[15] 
Fine-needle biopsy (FNB) with the Tru-Cut needle 
was diagnostic in 7/10 patients, and there were no 
complications. However, the Tru-Cut needle was very 
stiff  and hard to use, especially in angled positions, and 
furthermore, it is no longer available.

ProCore needle
The 22G ProCore needle with side fenestration 
(EchoTip Ultra FNB, Cook Medical, Ireland) was used 
in another study.[16] The diagnostic adequacy was about 
65%, but adequacy increased to 94.4% and 100% in 
the subgroups of  patients with a solid component 
or with a malignant lesion, respectively. Moreover, 
46.1% of  samples were considered adequate for a 
microhistological examination (defined as a specimen 
composed of  stroma covered with surface epithelium). 
Unfortunately, in the subgroup of  patients without 
solid components in the PCL, diagnostic adequacy was 
about 37%, very similar to the low diagnostic yield of  
CCF. Mild complications were observed in 3.3% of  
patients, though there were no severe complications. 
Even if  the ProCore needle led to better results 
with respect to EUS-FNA of  cystic fluid, with the 
advantage of  obtaining a microhistological specimen 
in about half  of  the cases, the results in PCLs 
without solid components were quite disappointing. 
Furthermore, also for this type of  needle, no further 
studies have been published.

EUS‑guided biopsy using a micro forceps
In 2010, Aparicio et al.[17] carried out a pilot study 
utilizing a 0.8‑mm micro forceps designed for 
PolyScope® (Lumenis Surgical, USA) through a 19G 
EUS needle in two patients with PCLs. Since then, 
several case reports have been published, using different 
micro forceps, for a total of  14 cases described.[18-24] In 
most of  these studies, a specifically developed micro 
forceps to use in cystic lesions was employed: The 
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The aim of  the other study was to compare the TA 
and diagnostic tissue yield of  MFB with cyst fluid 
cytology. The diagnostic tissue yield was evaluated 
at three levels: the ability of  differentiation between 
mucinous/nonmucinous cysts, which showed no 
difference (P = 0.188) between diagnostic yield 
of  cytology from cystic fluid (20/42, 47.6%), and 
histological yield from MFB (26/42, 61.9%). No 
difference (P = 0.113) was seen also in detection of  
high risk for malignancy (cytology from cystic fluid 
in 23/42, 54.7% vs. MFB 30/42, 71.5%). However, 
the ability of  MFB to provide a specific cyst-type 
diagnosis was 35.7% (15/42), and cytology was 4.8% 
(2/42, P = 0.001). Furthermore, surgical histology was 
concordant with MFB in 6 of  7 (85%) patients and 
with cytology in 1 of  7 (15%) patients. Therefore, the 
diagnostic yield of  the MFB for a specific type of  cyst 
was significantly higher than the diagnostic cytology 
yield, and concordance with surgical histology was very 
high for EUS-TTNB and low for cytology.

With regard to adverse events, the first study reported 
no complications, while the Basar study reported only 
two adverse events: an aspecific abdominal pain and an 
intracystic hemorrhage.

We have retrospectively collected information in a 
multicenter study of  56 patients who underwent 
EUS-TTNB of  PCLs.[27] This study confirms the 
results reported by Mittal concerning feasibility and 
diagnostic yield, which were 100% and 83.9% (47/56), 
respectively. This study also showed better performance 
of  EUS-TTNB with respect to CCF, which had a 
diagnostic yield of  36.1%. Concordance of  EUS-TTNB 
with surgical histology regarding the type of  lesions 
was 11/12 (91.6%), while concordance for histologic 
severity of  lesion was 9/12 (75%). However, adverse 
events occurred in 9/56 (16%) patients, with self-limiting 
intracystic hemorrhage the most common (7/56, 12.5%). 
However, all adverse events were considered mild because 
they resolved spontaneously without any treatment. 
Intracystic hemorrhage is common even when performing 
a standard FNA in PCLs and, to date, only one case 
requiring transfusion has been reported.[28,29] Further 
studies are needed to verify whether this complication 
could have a clinical significance or should be considered 
simply a side effect of  EUS-TTNB in PCLs.

From the available studies, it seems that EUS-TTNB 
is a feasible technique, with a high diagnostic 
yield and mild adverse events.  Fur ther more, 

Moray micro forceps (Moray™ micro forceps, US 
Endoscopy, Mentor, Ohio, USA).[20-24]

This technique was called by different authors 
either EUS-guided micro forceps biopsy (MFB) or 
EUS-through-the-needle biopsy [TTNB, Figure 1].

Recently, two retrospective studies using the Moray 
micro forceps have been published.[25,26] The studies 
reported a high technical success (90.4%–100%) and a 
very high diagnostic yield of  88.9% in one, in which 
MFB dramatically changed the diagnosis in 26% of  
patients, providing diagnoses otherwise not suggested 
by traditional cytology or cyst fluid CEA.

Figure 1. Example of EUS-through-the-needle biopsy. Pancreatic 
cystic lesion with a thickened cyst wall (a). Insertion of a 19-gauge 
FNA needle inside the pancreatic cystic lesion (b). Opening of the 
valves of micro forceps inside the pancreatic cystic lesion (c). Sampling 
of the cyst wall with micro forceps determining the so-called “tent 
sign” (d). Microhistological specimen of a branch duct intraductal 
papillary mucinous neoplasm obtained with EUS-through-the-
needle biopsy. It can be seen the presence of both epithelial lining 
and stroma of cystic wall. In this specimen, it was possible to perform 
immunohistochemistry for cytokeratin-7, a protein used to highlight 
(brown-colored cells) epithelial line (e)
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this technique seems to have a better diagnostic 
yield compared with traditional EUS-FNA CCF. 
Another advantage of  EUS-TTNB is that the 
specimens obtained are microhistological (defined 
as a specimen composed of  a stroma covered with 
an epithelial l ining). In one study, pathologists 
considered the specimens from EUS-TTNB adequate 
to reach a histological diagnosis in 47 of  56 (83.9%) 
of  cases.[27] This makes the diagnosis easier for the 
pathologist and facilitates ancillary techniques such 
as immunohistochemistry of  epithelium but also of  
the stroma.

Regarding the disadvantages of  EUS-TTNB, it is 
possible to sample only part of  the cystic walls, namely, 
the wall opposite the PCL with respect to the point 
of  entrance of  the 19G needle used to pass the 
micro forceps. Furthermore, the inhomogeneous 
distribution of  dysplasia inside the PCLs and the not 
infrequent possibility that some PCLs have a denuded 
epithelium[30] make it more difficult to obtain adequate 
specimens. Performing several passages on the cystic 
walls augment the possibility of  obtaining a diagnostic 
sample, representative of  the real dysplasia inside the 
lesions.

CONCLUSIONS

Many steps forward have been made in the diagnosis 
and risk stratification for malignancy of  PCLs. 
However, a significant percentage of  benign PCLs 
are still wrongly sent to surgery, with all the related 
risks of  a high number of  complications and 
surgery-related mortality. The cystic walls have 
become the target of  several devices aimed at 
augmenting the probability of  diagnosis in PCLs. 
Moreover, to further improve diagnostic adequacy 
and facilitate the diagnosis, even in the absence 
of  pathologists particularly expert in cytology 
and pancreatic pathology, the attempt is to obtain 
microhistological samples.

At the moment, EUS-TTNB seems to be one 
promising technique of  TA for these challenging 
lesions. We think that the available studies justify new 
prospective ones to verify the efficacy and safety of  this 
new technique.
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