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Driving a car these days is quite convenient using the glob-
al positioning system (GPS), which allows the driver access 
to many unfamiliar destinations without special training to 
drive in those routes. Performing endoscopic ultrasonogra-
phy-guided fine-needle aspiration (EUS-FNA) with a rapid 
on-site evaluation (ROSE) by an attending cytopathologist is 
similar to driving with a human navigator, as this can reduce 
the errors of specimen inadequacy.1,2 Unfortunately, a human 
navigator is not always available in every road trip; similarly, 
ROSE is not always present in every endoscopy unit. The 
recently developed macroscopic on-site evaluation (MOSE) 
refers to an assessment of specimen adequacy using a visible 
whitish or yellowish core tissue while excluding paste- or liq-
uid-like specimens. This assessment is performed by a trained 
EUS personnel. The specimen is processed separately, and the 
core tissue is micro-dissected and fixed with formalin, while 
the residual specimen is smeared on the glass slide and stained 
for cytological examination. MOSE is equivalent to ROSE in 

terms of determining tissue adequacy and diagnostic accura-
cy, which are confirmed by cytopathologists.3 Bioevaluator® 
(Murazumi, Himeji, Japan) is based on a back light system 
(BLS) and is useful for evaluating specimens obtained using 
EUS-FNA, which may be obscured with blood, and for tissue 
extraction using forceps. Thus, it could be considered as the 
GPS for MOSE.

In this issue, a study group from Okayama University, Ja-
pan, evaluated specimen adequacy on the basis of 160 slides 
obtained from 80 patients with a pancreatic mass who un-
derwent EUS-FNA with a 25-G needle for two passes.4 Tissue 
adequacy was assessed by a trained endosonographer who did 
not perform the EUS-FNA procedure. The endosonographer 
assessed specimen adequacy with or without using a BLS.4 
The crossover design for using a BLS during the first and 
second passes was also applied. Only two-thirds of specimens 
in both groups were considered adequate (52/80 [65%] in the 
BLS group vs. 54/80 [68%] in the non-BLS group, p=0.88). 
In addition, only fair agreement was observed between each 
endoscopist and the standard cytopathologist in both the BLS 
and non-BLS groups (k=0.40 and 0.29, respectively). As ex-
pected, the specimen obtained using a 25-G needle, evaluated 
either with or without using a BLS, demonstrated suboptimal 
adequacy, as only two-thirds of the slides were considered 
adequate. Furthermore, the accuracy did not significantly 
differ (p=0.22) between with (76%) and without BLS (66%). 
The authors concluded that BLS did not improve the ability of 
specimen assessment.
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Although the authors admitted certain limitations in their 
study, such as the small sample size, specimens with less blood 
contamination, some necrotic or mucin-rich specimens, and 
the lack of experience of the endoscopists in using forceps 
for tissue extraction, we believe that the main pitfall is the 
use of a 25-G FNA needle, which yielded only 58%–86% of 
adequate specimens if only one pass was allowed;5 this seems 
to be inadequate as the European Society of Gastrointestinal 
Endoscopy guideline recommends that at least 3 or 4 passes 
should be performed to confirm the adequacy.6 Therefore, the 
advantage of BLS may not be demonstrated unless an FNA 
needle with a larger diameter is applied. In this study, the au-
thors described that the reason for using a 25-G needle was to 
ensure access to the lesion if the transduodenal approach was 
selected. In this situation, using a 19-G FNA needle definitely 
has significant difficulty,7 whereas FNA needles with a smaller 
diameter, such as 22 and 20 G, can still be used for transdu-
odenal access and may yield larger specimens.5 Furthermore, 
needles with smaller sizes tend to have a higher discrepancy 
between the visible and histological cores. A study that used 
a 25-G needle reported that the visible core was recognized 
in 92% of the specimens, whereas the histological core was 
confirmed in only 32%.8 The studies that used larger needles 
reported a lower discrepancy between the visible and histo-
logical cores of 91% and 79% with a 19-G needle,3 and 96% 
and 81% with a 22-G needle,9 respectively. A whitish specimen 
represents not only the pancreatic tissue but also the necrotic 
tissue or mucus. Within the smaller caliber of the 25-G needle 
than that of larger FNA needles, the obtained tissue might 
easily mimic “core” tissue. In addition, the chance of having a 
bloody specimen is theoretically expected to be higher using 
larger FNA needles;10 perhaps, these bloody artifacts may 
potentially enhance the BLS distinction. In fact, this study4 al-
lowed the third FNA pass with needles with larger diameters 
ranging from 22 to 19 G. Unfortunately, the results were not 
displayed or discussed. A study that used a 19-G needle re-
ported that a total length of ≥4 mm of visible core tissue was 
a good predictor for tissue accuracy and improved the diag-
nostic yield (area under the receiver-operating characteristic 
curve of 0.893).3 We suggest that the authors use third-pass 
specimens to test for specimen adequacy after testing with the 
BLS.

Nevertheless, we commend the idea of using the BLS for 
tissue adequacy distinction and encourage the team to expand 

their study to assess specimens obtained using larger needles. 
Perhaps, in driving through larger roads, the GPS may be of 
help.
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