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Distinct ways to perform a liver biopsy: The core
technique setups and updated understanding of
these modalities
Chao Sun1,2, Xingliang Zhao2, Lei Shi3, Xiaofei Fan2, Xiaolong Qi1,*
ABSTRACT
There is dramatically increased incidence of several liver diseases worldwide; thus, an unmet need to diagnose and stage these path-
ological entities heralds the wide application of liver biopsy (LB) techniques. The ways of LB are versatile, including percutaneous LB,
transjugular LB, and more recently an approach of minimal invasiveness, that is, EUS-guided LB (EUS-LB). In this review article, we
come to the conclusion that EUS-LB may serve as a feasible, reliable, and safe alternative to percutaneous LB and transjugular LB in
terms of improved diagnostic yield, excellent sampling performance, and controlled adverse events among patients with focal, infiltra-
tive, and parenchymal liver diseases. Furthermore, extensive efforts have been made to optimize and refine several technical pillars
within EUS-LB modality such as the selection of needle size/type, priming manner of biopsy needle, and choice of pass/actuation tech-
nique, all of which aim at obtaining better specimen quantity and quality. Another advantageous aspect and unique property pertinent to
EUS-guided modality indicate that multiple screening, surveillance, and intervention procedures can be combined into one single endo-
scopic session. Accordingly, some pilot studies have clarified the clinical usefulness by integrating EUS-LB with simultaneousmeasure-
ment of portal pressure gradient or examination of liver stiffness. However, more studies, in particular, randomized controlled trials or
real-world evidence, are practically warranted to elucidate the validity and safety of EUS-LB as a regular/routine part of managing liver
diseases.
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INTRODUCTION

In the era of emerging noninvasive approaches, such as ultrasound
elastography or serological examination, to diagnose and stage
varying liver diseases (eg, fibrosis), the widespread utility of tradi-
tional liver biopsy (LB) has been challenged. However, it is our be-
lief that an LB remains the criterion standard aimed at diagnosing/
distinguishing a wide array of focal, infiltrative, and parenchymal
liver diseases on account of its firm performance and feasibility at
daily practice. The routes of LB are versatile, including percutane-
ous LB (PC-LB), transjugular LB (TJ-LB), and the manner of more
invasiveness, via surgical technique.[1]More recently, another min-
imally invasive approach, known as EUS-guided LB (EUS-LB), has
gained traction among endosonographers, hepatologists, and
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general practitioners.[2] Although extensive attempts have been
made to clarify the clinical usefulness of EUS-LB in the context of
varying liver diseases and to refine the technical procedures, open
questions still exist with regard to optimal indications, suited tissue
acquisitionmodality, selection of processing equipment, and its su-
periority over other commonly adopted LB methods.

Notably, there is striking increase pertinent to the incidence and prev-
alence of liver diseases worldwide. For instance, it is proposed that
nonalcoholic fatty liver disease (NAFLD), a metabolic disorder in re-
lation to diabetes, dyslipidemia, and hypertension, may affect 29%of
the global population.[3] Furthermore, approximately half of the
NAFLD individuals are expected to progress to nonalcoholic
steatosis, which is indicative of a pathologically aggressive condition
closely linked to the development of liver fibrosis, cirrhosis, and hepa-
tocellular carcinoma.On the other hand, the drug abuse and inappro-
priate use of dietary supplement and herbal medication give rise to
acute liver injury and lethal consequence as acute liver failure in
circumstances.[4,5] Last but not the least, cirrhosis and its associated
complications due to portal hypertension account for 39% of annual
deaths in the world and bring heavy economic/social burdens on the
health care system, taking consideration of limited therapeutic avenue
except for liver transplantation. Taken together, it instigates enthusi-
asms with the purpose of expanding indications for EUS-LB to
achieve diagnostic confirmation and disease severity stratification,
and this intervention can be combined with concomitant endoscopic
procedures such as measurement of portal pressure gradient (PPG)
or shear wave elastography (SWE). In this review, we first introduce
and compare the clinical utility of multiple LBmethods in the context
of varying liver diseases through distinct approaching ways and sum-
marize the advantages of EUS-LB compared with its counterparts;
next, we concentrate on technical advancement, armamentarium
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requirement, and procedural refinement specific to EUS-LBmodality.
Last, we come to the current trends of this method in combination
with other endoscopic sessions at daily practice.
Comparisons between distinct ways to perform LB

Two mainstays to acquire live tissue for pathological evaluation com-
prise the PC-LB and TJ-LB methods before the emergence of endo-
scopic session. Based on the recommendations and endorsements of
theAmericanAssociation for the Studyof LiverDiseases and theBritish
Society of Gastroenterology, PC-LB is themost commonly used clinical
puncture samplingmethod.[6,7]Original PC-LBwas usedwith the guid-
ance of percussion, whereas this modality is thereafter guided by ultra-
sound or computed tomography imaging techniques.[8] The needle size
of choice covers a wide range from earlier 14-gauge (14G)/16G to re-
cent spring-loaded 18G/20G size.[9] The preferential access pathways
include both subcostal and transthoracic approaches dependent on
the volumeof the liver (enlargedvs.normal/shrinkage). Local anesthesia
andmoderate consciousness sedation are usually implemented in those
conditions.Because PC-LBrequires transection against the liver capsule,
themajor intervention-related complications include but are not limited
to postoperative pain, hemorrhage, biopsy trajectory/site infection, he-
matoma, and pneumothorax.[10,11] A meta-analysis of 30 studies
on complications caused by PC-LB showed that the incidence of
major complications of PC-LBwas 2.4% (includingmassive bleed-
ing and hospitalization rate, etc), and that of minor complications
(pain) was 9.5%.[12] As the most widely used modality, PC-LB is
considered to be cost-effective, taking consideration of limited pro-
cedure time and acceptable recovery time. However, the applica-
tion of PC-LB has been considerably dampened among individuals
with obvious obesity, large volume of ascites, significant problems
in relation to coagulopathy, and thrombocytopenia. In addition,
even in high-volume centers, the diagnostic efficacy of PC-LB
sometimes is constricted because of its inability for bilobar access
and restrained field of view pertinent to organs/tissues in the vicin-
ity of targeted liver. For instance, usually a biopsy can be per-
formed only on the right lobe, and focal lesions located in the left
lobe may be poorly sampled.

Taking into account aforesaid contraindications and shortcomings
of PC-LB, another less invasive modality, that is, TJ-LB, has been
developed to foster liver tissue acquisition in special settings. Nota-
bly, this procedure can be done among individuals with sizable
body habitus as well as those having massive ascites and coagulop-
athy, because the liver capsule integrity is preserved. In many clin-
ical practices, patients at high risk for complications requiring LB
are often referred for TJ-LB. It has been found to have relatively
low complication rates and mortality.[13] From technical perspec-
tive of view, the puncture needle is cannulated to the internal jugu-
lar vein and then advanced toward one of the hepatic veins by fluo-
roscopic guidance. Both unilobar and bilobar trajectories can be
accessible, whereas the right lobe is of common choice on account
of its anatomic feasibility and relatively optimal size (larger than
the left lobe). Furthermore, the evaluation of portal hypertension
can be accomplished (e.g., hepatic venous pressure gradient
[HVPG]) with concomitant TJ-LB in a wide spectrum of liver dis-
eases including sinusoidal obstruction syndrome, acute liver fail-
ure, noncirrhotic portal fibrosis, and cirrhosis.[14–16] The major
complications of TJ-LB encompass pain, bleeding, ventricular ar-
rhythmia, and hematoma.[13] The drawbacks pertinent to TJ-LB
should be noted as sampling variability, requirement for trained
hands, and failure to launch focal hepatic lesion because of re-
stricted view of the proximal anatomy.
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In parallel with the advent of endosonography, a novel endoscopic
intervention EUS-LB, which is characterized by minimal invasive-
ness, has emerged as an alternative to traditional LBmodalities with
the purpose of diagnosing and staging various focal, infiltrative, and
parenchymal liver diseases. This technique was initially depicted by
Mathew[17] in 2007. The advantages of EUS-LB are described as fol-
lows. It provides more visualized lesions of targeted liver to aid in
subsequent biopsy processing. As for real-time image guidance, crit-
ical adverse events can be subverted by avoiding any large blood ves-
sel or biliary tract on the needle passages/trajectories. In addition,
EUS-LB is simultaneously accessible to both hepatic lobes and al-
lows for better examination of surrounding structures, which may
enhance the sampling accuracy and diminish the sampling errors.
A recent meta-analysis reported that the histological diagnosis rate
of EUS-LB was 93.9%.[18] Last but not the least, this procedure
can be accompanied by other endoscopic sessions at the same time,
such as screening for gastroesophageal varices, measurement for
portosystemic pressure, or examination for liver stiffness.Moreover,
patients undergoing EUS-LB benefit from shorter recovery time (e.g.,
3 vs. 4.2 hours required for PC-LB, P = 0.004) and postprocedural
discomfort of lesser degree (e.g., pain scores 0/10 vs. 3.5/10 for
PC-LB,P<0.001).[19,20] Themain disadvantages of EUS-LB comprise
the requirement of remarkable expertise, infeasibility among indi-
viduals with significant coagulopathy, and inevitable risks in rela-
tion to deep sedation/anesthesia. Oh and colleagues[21] compared
the EUS-guided fine-needle aspiration (EUS-FNA) results of the left
and right lobes of the liver. Neither the size nor the number of nee-
dle passes of the lesions was significantly different between the left
and right lobes on EUS. In the right lobe and left lobe, the liver
mass was 2.3 cm and 1.6 cm away from the transducer, respec-
tively. Right lobe liver mass distances from transducer were signif-
icantly longer than the left (P = 0.01), but both lobes had similar
technical success rates (30/30 [100%] vs. 16/17 [94.1%], P = 0.2).
The detailed comparisons between distinct ways to perform LB are
illustrated in Figure 1.

Parameters to assess LB specimen adequacy

The histologic yield pertinent to LB technique can be determined by
several metrics: sample size, intact specimen length, total specimen
length (TSL), and the number of complete portal tracts (CPTs). A
CPT indicates the complete procurement encompassing all 3 portal
structures, including hepatic artery, portal vein branch, and bile
duct. However, no consensus has been reached on the “best ade-
quate” specimen: the Royal College of Pathologists suggests that ad-
equate LB specimen is greater than 10 mm in length and consisting
of at least 6 CPTs, whereas the American Association for the Study
of Liver Diseases guidelines define adequacy as being at least 15mm
in length and presenting with more than 11 CPTs.[6,7]

Comparisons between EUS-LB and other LB methods

Taking into account the rapid development and progression of
EUS-LB technique and armamentarium, it is justified to compare
the diagnostic performance between EUS-LB and PC-LB aimed at
promoting clinical practice. Chandan and colleagues[22] noted that
the rates of overall adverse events were similar between EUS-LB
and PC-LB. Notably, Facciorusso and colleagues[23] showed that
both PC-LB and EUS-LB yielded similar results concerning a spec-
trum of metrics including TSL, CPTs, and sampling adequacy. Fur-
thermore, two 2022meta-analyses have come to the conclusion that
aforesaid 2 modalities exhibited no significant differences pertinent
to diagnostic performance and safety profile.[23,24] DeWitt and col-
leagues[2] suggested that EUS-LB may have fewer contraindications



Figure 1. The detailed comparisons between distinct ways to perform liver biopsy.
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than the traditional PC-LB techniques. Despite that no direct com-
parisons have been used, Zeng and colleagues[24] stated that the
overall rates of diagnostic yield and specimen adequacy of EUS-LB
were 95% and 84%, respectively, as high as those of PC-LB. More-
over, another previous meta-analysis also found that EUS-LB was
comparable to another 2 biopsy routes (i.e., PC-LB and TJ-LB) in
terms of sampling adequacy and adverse event, but this report was
lacking of randomized trials.[25] Taken together, further randomized
controlled trials are urgently needed to validate those results.

Comparisons within EUS-LB modality

Comparison between distinct needle types

In fact, a variety of designs of needles has been developed; the first
used tools were FNA needles.[26] In the existing literature, the re-
ported EUS-FNA biopsy success rates range from 88% to 98%
with the purpose of consequent histologic diagnosis.[27–29] How-
ever, it is also suggested that FNA needles may result in cellular
sample and inadequate tissue architecture for cytological examina-
tion, giving rise to the advent of fine-needle biopsy (FNB) needles.
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There are 3 distinct types of FNB needles commercially available:
Procore reverse-bevel, SharkCore Fork tip (Medtronic, Minneapo-
lis,MN) andAcquire Franseen tip (Boston Scientific, Natick,MA).
The Fork tip encompasses a modified tip of 6 cutting-edge surfaces
to achieve intact sample architecture with tissue-cohesive units; the
Franseen tip facilitates tissue capture in addition to decreased spec-
imen fragmentation.[30]

Theoretically, FNB needles would provide longer intact cores on ac-
count of improved sampling capability. Actually, a discrepancy exists
in the literature with regard to the superiority of FNB versus FNA
based on lately published meta-analyses. A 2017 meta-analysis by
Khan and colleagues[31] analyzing 15 studies of 1024 patients showed
that FNB was associated with a better diagnostic accuracy compared
with FNAexcept for the scenario indicative of combined FNAand the
rapid on-site evaluation. As for parenchymal liver diseases, Baran and
colleagues[32] reported that FNB core needles provided more CPTs
along with similar TSL relative to standard 19G FNA needles. In ad-
dition, a 2022meta-analysis byZeng and colleagues[24] found that no
significant differences were observed between FNA and FNB needles



Sun et al. � Volume 12 � Issue 6 � 2023 www.eusjournal.com
in terms of sampling performance. The novel innovation/advancement
in EUS-FNB technique, such as 1-pass, 1-actuation wet suction
technique, may account for those heterogeneous findings by mini-
mizing adverse events but inevitably impairing the specimen qual-
ity.[33] On the other hand, the needle size is considered as one
influencing factor on sampling performance (see statement below),
because both FNA and FNB are of various sizes (19G, 20G, and
22G).[34] Notably, another study implicated that FNA needles
were inferior to equally sized FNB needles in terms of the length
of the longest piece of tissue, obtained CPTs, and TSL.[35] Accord-
ingly, a latest investigation by Gheorghiu and colleagues[36] con-
ducted a prospective head-to-head comparison between 22G Franseen
needle and 22G FNA needle (Expect; Boston Scientific, Marlborough,
MA) with 1 pass in focal liver lesions. Their results revealed the
EUS-FNB samples to be more histologic adequacy, with longer tissue
aggregates and more cellularity, relative to the EUS-FNA samples
(100% vs. 86.7%, P = 0.039) and without serious postoperative com-
plications. Notably, another recent study by Mok and colleagues[37]

evaluated the tissue yields with a 22G FNB and a 19G FNA needle,
and they found the tissue adequacywas higher for the 19GFNA.How-
ever, amajor limitationof the aforesaid studywas that the authors com-
pared 2 different types of needles and 2 different gauges, making it dif-
ficult to conclude that the observed results were due to differences in
gauges rather than a composite of these 2 variables.

At present, EUS-LB technique usingQuickCore Tru-Cut needle is out
of the market because of the technical difficulties and relatively low
success rates, particularly in not well-trained hands, which is regarded
as a disadvantageous aspect of EUS-LB modality.[38] As for the
reverse-bevel structure of the Procore needle, aforesaid innovations such
as Fork or Franseen tipmay outperform this earlier design. However, a
2021 studybyKongkamand colleagues[39] explored the diagnostic rate
of anewlydesigned20GEchotipProcoreneedlewith anantegrade core
trap (CookMedical, Winston Salem, NC, United States) as compared
with the original 22G reverse-bevel needle for livermasses. Their results
denoted that EUS-LB procurement using the antegrade-bevel needle
provided longer length of the biopsied tissue than its counterparts.

Within the setup of newly developed SharkCore and Acquire FNB
needles, ameta-analysis based on two 2021 pilot studies concluded
that the latter yielded greater CPTs, lengthier aggregate specimens,
and more intact cores.[24,40,41]
Comparison between distinct needle sizes

The impact of distinct needle sizes on sampling performance seems to
be heterogeneous. Historically, 14G to 16G spring-loaded cutting
needles had been applied with widely estimated diagnostic yield rang-
ing from 29% to 100%.[42,43] Nowadays, the 19G needle has domi-
nated the clinical utility to some extent, since accumulating evidence
unveils noninferiority of the smaller-gauge needles in relation to their
14G–16G counterparts. More recently, a single-center study showed
that EUS-FNB using a 19G Acquire needle had similar success rates
(100% vs. 95%, P = 1), surface area of liver tissue, and the numbers
of CPTs (29 vs. 25, P = 0.916) when compared with PC-LB using a
spring-loaded 16G needle among patients with diffuse liver dis-
eases.[44] Another study conducted by Schulman and colleagues[30] il-
lustrated that the 19G Fork-tip EUS-LB needle outperformed the 18G
PC-LB needle in terms of histologic field.

Intriguingly, a meta-analysis conducted by Zeng and colleagues[24]

showed a nonsignificant trend of 19G needles pertinent to sampling
capability in relation to 22G counterparts. The authors extrapolated
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that various needle types (both FNA and FNB encompassing 19/22G
size) may account for these findings in addition to reduced specimen
ability following 1-pass, 1-actuation wet suction via 19G procure-
ment. Notably, Patel and colleagues[34] showed that 19G Procore
needle was superior to the 22G Franseen tip needle in terms of
specimen adequacy (82.1% vs. 66.7%). Another study also dem-
onstrated that EUS-LB using a 19G core needle yielded better per-
formance in terms of tissue acquisition and specimen adequacy as
compared with 22G core needle.[45] In contrast, Hasan and col-
leagues[46] reported that adequacy of the specimen for histology in-
terpretation was obtained in 100% of patients undergoing
EUS-FNB due to abnormal liver function. However, the aforemen-
tioned study applied bilobar specimen procurement with 3 passes
and without controls.
Comparison between other influencing factors

Extensive efforts have been made to refine the EUS-LB procedure,
because this modality has proved to be highly dependent on the ex-
pertise of the operator and technical manipulation. Accordingly,
multiple tissue acquisition techniques have been developed pertinent
to EUS-LB modality.[26] Suction can be implemented in a dry or wet
fashion. Dry suction is done by applying a 10- to 20-mL syringe to
maintain suction following the needle insertion into the liver paren-
chyma, whereas the wet suction indicates removal of the needle sty-
let and then priming the needle cavity with fluid ahead of attaching
the vacuum syringe. The available priming fluids encompass saline
and heparin in the existing literature. On contrary, the operator
can also obtain samples without using suction via stylet designated
as “slow-pull” technique. The meta-analysis by Baran and col-
leagues[32] revealed that EUS-FNB without (no stylet or slow-pull)
or with suction yielded comparable pooled TSL (44.3 vs.
53.9mm, P = 0.4) but higher CPTs (30 vs. 14.6, P < 0.001). The un-
derlying reasons can be attributed to decreased fragmentation in the
samples stemming from lower negative pressure under the slow-pull
manner. Mok and colleagues[47] conducted a prospective crossover
study to assess wet heparinized suction for EUS-LB in parenchymal
liver diseases. Further analyses unveiled that the specimen adequacy
was improved pertinent to longer TSL (49.2 vs. 23.9 mm,
P = 0.003), greater CPTs (7 vs. 4, P = 0.01), and less fragmentation
for wet suction when compared with dry needle technique. The au-
thors hold the promise that heparin priming can foster sampling ad-
equacy and cellularity through multiple ways including the preven-
tion of blood clot formation, stabilization of tissue fragments, and
improvement in diagnostic yield. A 2022 study further compared
the performance between EUS-LB wet suction with heparin versus
saline techniques.[48] The preliminary results showed that the speci-
men adequacywas similar between those 2 groups, whichwas indic-
ative of comparable aggregate specimen length (heparin: 43mm, sa-
line: 40mm; P = 0.16) and longest piece length (heparin: 10mm, sa-
line: 8 mm; P = 0.19). As expected, wet heparin EUS-LB gave rise to
fewer frequencies of clots as compared with its opponent using wet
saline (18% vs. 53%, P < 0.0001).

The predominance regarding needle pass/actuation in the field of
EUS-LB is the 1-pass (single puncture of the liver capsule) and
1-actuation (single back-and-forth motion) technique.[49,50] Al-
though data are scant pertinent to comparison between distinct
pass/actuation modes, Ching-Companioni and colleagues[51] im-
plicated that 1-pass, 3-actuation technique resulted in greater CPTs
(24.5 vs. 17.3, P < 0.008) and longer aggregate specimen length
(12.9 vs. 6.9 cm, P < 0.001) as compared with its opponent (i.e.,
1-pass, 1-actuation) when performing EUS-LB for parenchymal
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liver diseases. In addition, the safety profile of pain experience was
not significantly different between those techniques.

EUS-LB accompanied by other endoscopic procedures

One advantageous aspect of EUS-LB indicates that this procedure
can facilitate multiple endoscopic evaluation/treatment during the
same endoscopic session, which is a common requirement among
individualswith liver diseases [Figure 2]. Considering a lower over-
all cost of the EUS strategy, this technique may be more suited on
account of limited health care resources.[52]

EUS-guided PPG

It iswidely accepted that portal hypertension represents themajor com-
plication of cirrhosis, which is in close relation to the advent/
development of gastroesophageal varices, portal hypertensive
gastropathy, hepatorenal syndrome, and refractory ascites. There-
fore, it is pivotal to accurately determine portal hypertension with
the purpose of clarifying the stage and keeping surveillance on the
disease progression among cirrhosis. The common measurement
ofHVPG via transjugular manner indirectly reflects the portal vein
pressure, which is relatively invasive along with risk of radiologic
exposure and intravenous contrast. Notably, the feasibility of
HVPG is negatively influenced in the scenario of prehepatic portal
hypertension (e.g., portal vein thrombosis) or presinusoidal hepatic
portal hypertension (e.g., myeloproliferative disorders).[53–55] Col-
lectively, it is justified to develop and introduce novel method to
Figure 2. Clarification pertinent to the clinical usefulness of EUS-guided liver bi
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directly measure portal hypertension. Accordingly, Choi and
colleagues[56] intended to elucidate the feasibility and safety perti-
nent to combined EUS-guided measurement of PPG (EUS-PPG) ap-
plying a 25G needle/compact manometer with concomitant EUS-LB
among patients with chronic liver diseases. Data analyses implicated
that 100% (83/83) technique success rate of EUS-PPG and 98.6%
(70/71) specimen adequacy rate were observed among the study
population without severe adverse events. Moreover, the retrieved
PPGs correlatedwell with biomarkers of portal hypertension includ-
ing the chance of varices, thrombocytopenia, and the presence of
portal hypertensive gastropathy; this method provides a significant
advance in the field of “endo-hepatology.” Intriguingly, the same re-
search group reported that EUS-PPGmetrics also represented excellent
correlations with a spectrum of variables pertinent to hepatic histologi-
cal fibrosis stages.[57] This comprehensively endoscopic evaluation was
successfully performed in the entire cohort without major adverse
events. Similarly, another lately published work demonstrated that the
technical success rates regarding measurement of the portosystemic
pressure gradient and simultaneous EUS-LB were 96% and 100%, re-
spectively; only mild adverse event was encountered.[58] Their findings
indicated that assessed portosystemic pressure gradient values were sig-
nificantly associatedwith transient elastography (TE)–defined liver stiff-
ness and fibrosis-4 score.

Gastric variceal hemorrhage occurs in approximately 20% of pa-
tients with portal hypertension. It has been proved that EUS can
be used to accurately evaluate gastric varices (GVs).[59] Yokoyama
opsy.
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and colleagues[60] evaluated the effectiveness of forward visual
EUS (FV-EUS) for GVs by retrospectively analyzing 4 cases. For-
ward visual EUS can display endoscopic and ultrasound images
in real time during the treatment. When there is distance between
the mucosal surface and vascular lumen or the blood flow site re-
quires puncture as an additional treatment, FV-EUS demonstrates
higher success rate and effect than oblique viewing therapy.[60]

EUS-guided treatment of GVs is not widely used, but the imple-
mentation of the FV-EUS might facilitate the approach.[61]

EUS-guided SWE

Nowadays, multiple noninvasive imaging approaches can be used to
assess liver stiffness in terms of quantified parenchymal stiffness. The
SWE results from acoustically generated shear wave propagation ve-
locity to measure liver tissue stiffness, advantageous in concomitant
B-modeultrasound imaging anatomically.[62]On the other hand,TE rep-
resents a nonimaging elastographic modality. Transient elastography
measures the stiffness of the liver by a mechanical thrust to obtain
the intrinsic physical properties of the liver parenchyma.[63] How-
ever, TE has not been considered the best elastography method for
diagnosing parenchymal fibrosis because it overestimates the stage
of fibrosis in the subject of histological analysis.[64] Besides, be-
cause ascites can attenuate mechanical waves, TE cannot be used
in patients with ascites.[65] Furthermore, one proposed limitation
pertinent to the percutaneous elastography modality lies on its ac-
cess to the right hepatic lobe in most cases, but substantial varia-
tions of fibrotic changes have been depicted between the right
and left lobes in the liver.[66] To our knowledge, ultrasound endos-
copy plays an important role in the diagnosis and treatment of the
gastrointestinal tract and adjacent organs. EUS has better sensitiv-
ity in identifying subtle lesions in the liver compared with conven-
tional imaging such as computed tomography.[67] The noninvasive
SWE combined with EUS can assess the severity of fibrosis in the
target organ by measuring its degree of elasticity, which increases
the diagnostic value of EUS.[68,69] The technique advancement
and innovation in the field of endo-hepatology facilitate the
real-time visualization of liver parenchyma through transgastric
trajectory, that is, EUS-SWE along with simultaneous endoscopic
examinations. Compared with static elastography, EUS-SWE does
not rely on the manual application of pressure to induce liver tissue
deformation, as well as to some extent avoiding significant alter-
ations in the results due to physiological motion artifacts. This
means that EUS-SWE has a broad diagnostic utility for liver fibro-
sis.[70] This novel approach enables access to both the right and left
hepatic lobes and can be applied in patientswithmorbid obesity.[71,72]

Most recently, a prospective tandem study byKohli and colleagues[73]

compared the diagnostic accuracy of EUS-SWE in comparison to
vibration-controlled TE (VCTE) among patients susceptible for the
presence of NAFLD. In particular, EUS-LBwas done immediately af-
ter EUS-SWEby using a heparinized 19GAcquire biopsy needle, both
of whichwere performed bilobarly via transgastric approach.[2] Anal-
yses showed that EUS-SWE correlated well with liver fibrosis stages
andmay serve as a safe and reliable alternative to evaluate liver histol-
ogy on account of comparable diagnostic accuracy to VCTE. More-
over, the EUS-SWE had achieved technical success in the whole study
population, whereas VCTE failed in some cases.
SUMMARY AND CONCLUSION

Given the epidemic of a variety ofmetabolic disorders such as obesity,
diabetes mellitus, and dyslipidemia, the landscape of liver diseases has
dramatically changed with alarmingly increased incidence of NAFLD
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and nonalcoholic steatosis.[74] Therefore, it is an urgent and unmet
need to accurately diagnose, histologically stage, and clinically differ-
entiate individuals with suspected liver diseases. Traditionally, the di-
agnosis of liver diseases is dependent on an LB via percutaneous or
transjugular routes along with other clinical, laboratory, and imaging
information. As the rapid progression and subsequentlywide utility of
EUS for diagnostic as well as therapeutic purposes, a novel subspe-
cialty coined “endo-hepatology” has recently emerged.[75] In this re-
view article, we come to the conclusion that EUS-LB may serve as a
feasible, reliable, and safe alternative to PC-LB and TJ-LB in terms
of improved diagnostic yield, excellent sampling performance, and
controlled adverse events among patients with focal, infiltrative, and
parenchymal liver diseases. Furthermore, extensive efforts have been
made to optimize and refine several technical pillars within EUS-LB
modality such as the selection of needle size/type, priming manner of
biopsy needle, and choice of pass/actuation technique, all of which
aim at obtaining better specimen quantity and quality. Another ad-
vantageous aspect and unique property pertinent to EUS-guided mo-
dality indicates that multiple screening, surveillance, and intervention
procedures can be combined into a single endoscopic session. Accord-
ingly, some pioneers have applied EUS-LB with simultaneous mea-
surement of PPG or examination of liver stiffness. However, more
studies, in particular, randomized controlled trials or real-world evi-
dence, are practically warranted to clarify the validity and safety of
EUS-LB as a regular/routine part of managing liver diseases.
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