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Abstract

Background
Endoscopic ultrasonography-guided �ne-needle aspiration biopsy (EUS-FNB) enhances the diagnostic
capabilities of EUS by providing additional pathological samples. However, detecting the target
specimens within the collected samples can be challenging. This study determined the most appropriate
wavelength for detecting target specimens within EUS-FNB samples in an animal experiment.

Methods
EUS-FNB pancreatic tissue samples were collected from a male beagle (weight, 10 kg). The samples were
illuminated with monochromatic light of varying wavelengths at 5-nm intervals from 430 to 700 nm.
Optimal wavelengths for distinguishing target specimens within samples were determined.

Results
Transmitted monochromatic light at a wavelength of 605 nm effectively enhanced the contrast between
target specimens and blood in EUS-FNB samples. The strengths of the target specimen and blood
samples were quanti�ed and analyzed using densitometry in images obtained by irradiating at each
wavelength. The contrast between target specimens and blood samples peaked at 600–605 nm.

Conclusions
Microscopical observations using transmitted light at a wavelength of 605 nm effectively identi�ed target
tissues within EUS-FNB samples.

Background
Endoscopic ultrasonography-guided �ne-needle aspiration biopsy (EUS-FNB) has enhanced the
diagnostic capabilities of EUS by providing additional pathological details [1]. The use of EUS-FNB guides
treatment decisions. However, identifying a target specimen within a sample can be challenging because
specimens collected using �ne needles are microscopic and contain blood. While rapid on-site evaluation
during EUS-FNB is bene�cial, many healthcare facilities cannot provide this procedure due to insu�cient
cytopathologists, and EUS-FNB should be conducted promptly to avoid potential complications [2–7].

These limitations motivated the development of a device using transmitted light at a speci�c wavelength
[8, 9]. However, it has not yet been tested in basic experiments. This study aimed to identify the optimal
wavelength for detecting target specimens within samples collected using EUS-FNB in an animal
experiment.



Page 4/9

Methods
This study was approved by the institutional review board of Tottori University and was performed in
accordance with the ethical standards of the 1964 Declaration of Helsinki.

EUS-FNB pancreatic tissue samples were collected from a male beagle (weight, 10 kg) using a 19G
biopsy needle (Boston Scienti�c, Marlborough, MA, USA). Monochromatic light was used to illuminate the
samples at variable wavelengths to identify the optimal conditions for detecting the target specimens.
The light (6-nm wavelength of half-power width) emitted at 150 W from a xenon lamp (model no. P-250,
Nikon Corporation, Tokyo, Japan) was diffracted using a sweeping-type spectroscope.

The collected samples were irradiated with monochromatic light at 5-nm wavelength increments, from
430 to 700 nm, to identify the most appropriate wavelength to distinguish the target specimens within the
samples. The aspirated samples were coated with a plastic petri-dish on a glass plate. After
monochromatic light irradiation, observation revealed the presence of the target specimen in the sample
with formalin, con�rmed microscopically.

Results
The light in the wavelength range of 430–585 nm did not penetrate the blood drop. Therefore, the target
specimens were not identi�able within the aspirated samples. With a wavelength of > 590 nm, the light
penetration was enhanced at the margins of the accumulated blood due to the similarity in thickness.
The target specimens in the samples were detectable at wavelengths of 595–635 nm. However, at a
wavelength of ≥ 640 nm, the contrast between the target specimen and the blood drop decreased.
Transmitted monochromatic light at a wavelength of 605 nm maximized the contrast between the target
specimens and blood in the samples (Fig. 1). Observation with transmitted light at the 605-nm
wavelength was more effective for distinguishing target specimens within EUS-FNB samples than
re�ected light observation using white light (Figs. 2a, 2b). The target specimen, detected using
transmitted light at the 605-nm wavelength, was con�rmed microscopically (Fig. 3). The strengths of
both the target specimen and blood samples were quanti�ed and analyzed by densitometry to obtain an
image as a result of irradiation at each wavelength. The contrast between the target specimens and the
blood samples peaked at 600–605 nm (Fig. 4).

Discussion
The absorption spectrum of visible light for deoxidized hemoglobin peaks at a wavelength of
approximately 550 nm, while that of oxidized hemoglobin peaks at 540 and 585 nm [10].

Transmitted light is the most effective modality for distinguishing target specimens in EUS-FNB samples;
this study aimed to identify the optimal irradiation method in an animal experiment. The target
specimens in the blood drop of a EUS-FNB sample are similar to the watermarks in a bill. If the bill is set
on a base impenetrable to light, the watermarks are invisible. This phenomenon is consistent with our



Page 5/9

observations on transmitted light in the current study. When the target specimen was covered with a
blood drop, it was di�cult to identify using re�ected light because blood absorbs it. Conversely,
transmitted light allowed the specimen identi�cation due to the enhanced contrast.

The white specimens in the EUS-FNB samples provided histological data, while the red fraction was the
blood component. After collecting samples with a 19G needle, a histologic core was found in 78.9% of
white and 9.3% of red specimens [11]. It is challenging to identify the target specimens using re�ected
light because the volume of the blood drop is greater than that of the aspirated specimen. The
transmitted light observation is suitable when the target specimen could not be detected using normal
re�ected light.

In our observational experiment using various wavelengths, monochromatic light at 605 nm wavelength
was the optimal method to identify target specimens. In contrast, previous studies reported that the
optimal discrimination ability was obtained at 540 and 585 nm, the absorption spectra of hemoglobin
[10]. The light at wavelengths of 540 and 585 nm was reportedly unable to penetrate the blood drop. Our
results also indicated that light with longer wavelengths could equally penetrate blood and tissues in the
EUS-FNB samples.

This study has some limitations. First, even if a white specimen was identi�ed in the sample, the target
sample check illuminator (TSCI) could not distinguish between a tumor component and non-tumorous
tissue in the sample. The cost-effectiveness of this method should also be addressed in addition to
accuracy and safety. In the future, subjective impressions could also be objectively assessed by scoring
and evaluating the diagnostic accuracy with receiver operating characteristic analysis.

Conclusions
Transmitted light at a wavelength of 605 nm effectively maximized the contrast to identify the target
tissues within EUS-FNB samples. Thanks to the feasibility of this method, we hope that the frequency of
TSCI use in real practice will increase. This study will contribute to reducing the frequency of EUS-FNB
procedures, their adverse events, and the burden on practitioners.

List Of Abbreviations
EUS, endoscopic ultrasonography; EUS-FNB, endoscopic ultrasonography-guided �ne-needle aspiration
biopsy; TSCI, target sample check illuminator
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Figures

Figure 1
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Visual inspection and discrimination of the target specimen in the samples, readily detectable at a 595–
635-nm wavelength.

Figure 2

Transmitted light observation using a 605-nm wavelength was superior to re�ected light observation
using white light for identifying target specimens within endoscopic ultrasonography-guided �ne-needle
aspiration samples. a) Re�ected light observation using white light.

b) Transmitted light observation at wavelength 605 nm.

Figure 3
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The target specimen detected by transmitted light at a 605-nm wavelength was con�rmed as pancreatic
tissue on microscopy. 

Figure 4

The contrast peaked at 600–605 nm because the absorbance of the tissue component increased, as
shown by the contrast analysis between the target specimen and samples using densitometry.


