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Introduction

Abstract

Aim of the study: Endoscopic ultrasound (EUS)-guided liver biopsy (LB) has become an increasingly popular
method of tissue acquisition for evaluating liver diseases. Despite its advantages, EUS-LB has not been widely
adopted in clinical practice due to concerns regarding efficacy and safety. Present data on EUS-LB from India are
scarce. We aimed to study the diagnostic outcome and safety of EUS-guided liver biopsy.

Material and methods: This is a retrospective analysis of prospectively maintained data from January 2021
to October 2022 of consecutive patients undergoing EUS-LB at four tertiary care centers in India. The primary
outcome was sample adequacy, while secondary outcomes were rate of successful pathological diagnoses and
incidence of adverse events (AE).

Results: A total of 74 patients (median age: 44.5 years, 50.0% males) were included. The majority of the pa-
tients underwent left-lobe biopsy (62/74, 83.7%), and a 19-G Franseen FNB needle was most commonly used
(61/74, 82.4%). Wet heparin suction was used in most cases (60/74, 81.1%). There were five mild AEs observed
(one case of self-limited bleeding and four cases of post-procedural pain). Adequate and optimal samples were
obtained in 71 (95.9%) and 49 (66.2%) cases, with a conclusive diagnosis being made in 97.3% (72/74) of the
patients. On multivariate analysis, the presence of ascites was a negative predictor of optimal sample (odds ratio
[OR] = 0.128, 95% CI: 0.017-0.96).

Conclusions: EUS-LB is a safe and viable alternative to percutaneous liver biopsy, achieving diagnosis in > 95%
of cases. EUS-LB can be performed safely even in patients with mild ascites, although ascites reduces the chances
of getting an optimal sample.

Key words: endoscopic ultrasound, liver biopsy, fine needle biopsy, fine needle aspiration, parenchymal liver
disease.
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route under ultrasound guidance [1]. Transjugular or

plugged liver biopsy is performed in conditions such as

Liver biopsy (LB) helps diagnose diffuse liver disor-  ascites and coagulopathy where percutaneous sampling
ders and focal liver lesions. The conventional method is contraindicated [2, 3]. With the increasing use of
of obtaining biopsy samples is through a percutaneous  endoscopic ultrasonography (EUS) in clinical practice,
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EUS is being used to sample liver tissue as it offers a few
advantages compared to conventional modes of tissue
acquisition.

As the trajectory of the needle through the course
of the liver can be viewed in real time, intrahepatic
vessels and the bile duct can be avoided [4]. EUS al-
lows access to both lobes of the liver, and the fanning
technique helps acquire representative samples and
multiple cores. Patient discomfort is minimal as they
are adequately sedated throughout the procedure. EUS
helps in the identification of smaller lesions in the liver
and aids in the evaluation of surrounding abdominal
structures. Liver lesions identified while staging up-
per abdominal malignancies can also be biopsied in
the same setting without requiring an additional pro-
cedure. EUS-LB is particularly helpful in liver lesions
not accessible by ultrasound (US) or computed tomog-
raphy (CT) [5]. It also has a particular advantage in
obese individuals requiring liver biopsy [4].

A meta-analysis reported a histologic diagnosis
rate of 93.9%, with a 2.3% incidence of adverse events
with EUS-LB [6]. EUS-LB was comparable to percu-
taneous liver biopsy (PLB) in terms of the total spec-
imen length (TSL) and complete portal tracts (CPT)
obtained, with no difference in the incidence of severe
adverse events [7]. Despite its advantages, EUS-LB has
not been widely adopted in clinical practice due to con-
cerns regarding tissue fragmentation, tissue sufficien-
cy, and bleeding risk. Presently, data on EUS-LB from
India are scarce. Hence, we aimed to study the safety,
efficacy, and histological adequacy of EUS-guided liver
biopsy and its predictors.

Material and methods

This is a retrospective analysis of prospectively
maintained data from January 2021 to October 2022
of consecutive patients undergoing EUS-LB at four
tertiary care centers in India. This study has been
carried out in accordance with the Declaration of Hel-
sinki after the approval of respective ethical commit-
tees.

Patient selection

Study participants were adults (= 18 years) with
a need for liver biopsy as per consultation with a gas-
troenterologist for evaluation of the cause of deranged
liver function tests (LFT), jaundice, or portal hyper-
tension. Contraindications for EUS-LB included using
antiplatelets or anticoagulants within the last five days,
platelet count < 50 000/pl and international normal-

ized ratio (INR) > 1.6, inability to provide informed
consent, moderate to gross ascites, and pregnancy.

Techniques

All procedures were performed with the patient
in a left lateral position, under sedation with propo-
fol or a combination of midazolam and pentazocine
with continuous cardiorespiratory monitoring by an
experienced endoscopist (> 300 EUS procedures).
A standard linear-array echoendoscope (GF-UCT180,
Olympus) was utilized to evaluate the visualized liver
and rule out tumors or extrahepatic causes of deranged
liver function tests. The transgastric route was used
for the left lobe (Fig. 1A), and the transduodenal route
for the right lobe access. All EUS-LB were performed
using a 19-G or 22-G FNA (Echotip Ultra, Cook Med-
ical, Bloomington, Ind, USA) or Franseen FNB needle
(Acquire, Boston Scientific Co., Ltd., Natick, MA, USA),
depending on the availability at the center. One to three
passes were performed under real-time view (Fig. 1B)
depending on the macroscopic on-site evaluation.
The choice of suction techniques was at the discretion
of the endoscopist. For the slow stylet suction meth-
od, the stylet was gradually withdrawn during actua-
tion after the initial pass. The needle was primed with
heparin for wet suction. A syringe filled with 10 ml of
saline with a vacuum suction of 10 ml was attached to
the needle. After the puncture into the liver, the vac-
uum suction was released while making actuations
into the liver. Core biopsy specimens were then trans-
ferred to a slide to assess the total length of the core
and the longest segment was retrieved and then placed
into 10% formalin to send for pathological evaluation.
A macroscopic assessment of core tissue was performed
(Fig. 1C). After the procedure, patients were observed
for at least 4 hours with periodic vital monitoring. Gas-
trointestinal pathologists at respective centers with
experience of more than ten years examined the tis-
sue blocks after staining with hematoxylin and eosin
(Fig. 1D). Special stains (e.g., CK7) were used as and
when required.

Study outcomes

The study’s primary outcome was sample adequacy
based on TSL and the number of CPTs. A CPT is defined
by the presence of all three portal structures within
a complete circumference, including branches of the
portal vein, hepatic artery, and bile duct. There is vari-
ation concerning the definition of sample adequacy
for liver biopsy specimens. A TSL of > 15 mm with
> 6 CPTs is usually considered adequate as per the
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Fig. 1. A) Identification of the left lobe of the liver from the transgastric route; B) Puncture done with biopsy needle under real-time view; C) Macroscopic
inspection of the sample for adequacy; D) Hematoxylin and eosin staining showing ballooning degeneration in a case of non-alcoholic steatohepatitis

EASL criteria, while the AASLD criteria define ade-
quacy as a TSL of > 20 mm with > 11 CPTs [8]. For the
present study, a sample with TSL of > 15 mm and at
least 6 portal tracts were considered adequate. A sam-
ple with TSL of > 20 mm and 11 or more CPTs was
considered as optimal. The secondary outcomes of the
study were the rate of successful pathological diagno-
ses and the rate of adverse events (AE). We also aimed
to analyze the factors associated with the acquisition of
an optimal sample.

Statistical analysis

Continuous data were expressed as median and
range or mean and standard deviation based on the
test of normality. Categorical data were expressed as
frequency and percentage. Dichotomous variables
were compared using the chi-square (x?) test or Fish-
er’s exact test. Parametric or non-parametric tests were
used for comparing continuous variables. Multivariate
analysis using a logistic regression model was used to
identify independent predictors of an optimal sample.

A p-value<0.05 was considered statistically signifi-
cant. Statistical analyses were performed using SPSS

software version 20.0.

Table 1. Baseline characteristics of the patients undergoing endoscopic

ultrasound-guided liver biopsy

Parameters n=74
Age (years), median (range) 445 (18-79)
Male gender, n (%) 37 (50.0)
Serum bilirubin (mg/dl), median (range) 1.4 (0.3-20.4)
SGOT (IU/1), median (range) 115 (18-601)
SGPT (IU/1), median (range) 105.35 (16-686)
Alkaline phosphatase (1U/1), median (range) 145 (46-1665)
Serum albumin (mg/dl), median (range) 3.66 (2.10-4.82)
PT-INR, median (range) 1.17 (0.8-1.6)
Hemoglobin (gm%), median (range) 11.0(7.0-15.7)
Platelet count (x 10%/pl), median (range) 204 (80-610)
Presence of ascites (mild), n (%) 11(14.9)
Esophageal varices, n (%) 14(18.9)

Clinical and Experimental Hepatology 3/2023

245



Sridhar Sundaram, Bhavik Shah, Nitin Jagtap, Sumaswi Angadi, Aadish K. Jain, Shivaraj Afzalpurkar, Suprabhat Giri

Results

Baseline characteristics

A total of 74 patients (median age: 44.5 years,
50.0% males) who met the inclusion criteria were
recruited. Table 1 outlines the baseline characteris-
tics of the study population. Ascites was present in
11 (14.9% of cases) while 14 (18.9%) patients had associ-
ated esophageal varices. The common indications were

Table 2. Indications for liver biopsy and final diagnosis

Indication Final diagnosis

Etiology of deranged liver
function test (n = 32)

Non-alcoholic steatohepatitis (n = 19)
Autoimmune hepatitis (n = 4)
Drug-induced liver injury (n = 5)
Chronic active hepatitis (n = 3)
Inconclusive (n = 1)

Etiology of jaundice (n = 21) Drug-induced liver injury (n = 5)
Cholestatic hepatitis (n = 5)
Primary biliary cholangitis (n = 2)
Chronic active hepatitis (n = 2)
Acute resolving hepatitis (n = 2)
Autoimmune hepatitis (n = 4)
Inconclusive (n = 1)

Non-alcoholic steatohepatitis (n = 5)
Autoimmune hepatitis (n = 2)
Alcoholic steatohepatitis with cirrhosis

Evaluation of chronic liver
disease or cirrhosis (n = 10)

abnormal LFT without jaundice (32, 43.2%), jaundice
(21, 28.4%), evaluation of chronic liver disease (CLD) or
portal hypertension (15, 20.3%), and suspected infiltra-
tive liver disease (6, 8.1%) (Table 2).

Procedure details and adverse events

Table 3 summarizes the procedural details of the
present study. The majority of the patients underwent

Table 3. Procedural details of the endoscopic ultrasound-guided liver biopsy
and adverse events

Parameters n=174

Site of biopsy (left lobe/right lobe/both), n (%) 62 (83.8)/1(1.3)/
11(14.8)

Needle type (FNA/FNB), n (%) 9(12.2)/65 (87.8)

Needle size (19-G/22-G), n (%) 70 (94.6)/4 (5.4)

No. of needle passes, median (range) 1(1-3)

Actuations per pass, median (range) 5(2-12)

Suction type (wet suction/slow stylet pull), n (%) 60 (81.1)/14 (18.9)

4(5.4)/1(14)

Adverse events (pain/minor bleeding), n (%)

Table 4. Histopathological outcomes of endoscopic ultrasound-guided liver
biopsy

(n=2) Parameters n=74
Wilson's disease (n = 1) Longest single specimen (mm), median (range) 25 (6-46)
Evaluation of portal Nodular regenerative hyperplasia Total specimen length (mm), median (range) 60 (11-140)
hypertension (n = 5) (n=3) Complete portal triads, median (range) 12 (3-34)
Non-cirrhotic portal fibrosis (n = 2) Blood contamination, n (%) 341)
Infiltrative liver disease (n=6)  Diffuse intrahepatic meta§tasis (n=2) Adequate sample (using EASL criteria), n (%) 71(959)
Lymphomatous infiltration (n = 2)
Tuberculosis (n = 1) Optimal sample (using AASLD criteria), n (%) 49 (66.2)
Langerhans' cell histiocytosis (n = 1) Final diagnosis, n (%) 72 (97.3)
Table 5. Comparison of histopathological outcomes between unilobar vs. bilobar biopsy
Parameters Unilobar biopsy Bilobar biopsy P-value
(n=62) (n=12)

Needle type (FNA/FNB), n (%) 8 (12.9)/54 (87.1) 1(9.1/11(90.9) 0.812
No. of needle passes, median (range) 1(1-3) 2(1-2) 0.000
Actuations per pass, median (range) 5(2-8) 10(3-12) 0.000
Suction type (wet suction/SSP), n (%) 48 (77.4)/14 (22.6) 12 (100)/0 0.107
Adverse events, n (%) 3(4.8) 2(16.7) 0.182
Longest single core (mm), median (range) 24.5 (6-45) 35 (19-46) 0.002
Cumulative length (mm), median (range) 50 (11-102) 117 (30-140) 0.000
Complete portal triads, median (range) 11.5 (3-34) 14(11-17) 0.007
Adequate sample, n (%) 59 (95.3) 12 (100) 1.000
Optimal sample, n (%) 37 (59.7) 12 (100) 0.006
Final diagnosis, n (%) 60 (96.8) 12 (100) 1.000
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left-lobe biopsy (62/74, 83.8%), while 1 (1.3%) under-
went only a right-lobe biopsy, and 12 (16.2%) un-
derwent a bilobar biopsy. A 19-G Franseen FNB needle
was most commonly used (61/74, 82.4%). The median
number of needle passes was 1 (range: 1-3) with a me-
dian of 5 (range: 2-12) actuations. The median num-
ber of actuations in patients with ascites was 3 (range:
2-8) compared to 5 (range 2-12) in those without
(p = NS). Concerning the suction type, wet heparin
suction was used in most cases (60/74, 81.1%), while
slow stylet pull was used in 14 (18.9%) cases. There
were five mild AEs (6.8%) observed. One patient had
mild self-limited oozing from the puncture site. Four
others complained of post-procedural pain respond-
ing to analgesics. There were no sedation-related AEs.

Histopathological examination

The histopathological outcomes are summarized in
Table 4, with the comparison of unilobar and bilobar
biopsy reported in Table 5. The median longest sin-

gle specimen was 25 mm (range: 6-46) with a median
TSL of 60 mm (range: 11-140). The median number
of CPTs was 12 (range: 3-34). Adequate and optimal
samples were seen in 71 (95.9%) and 49 (66.2%) cases.
A conclusive diagnosis was achieved in 97.3% (72/74)
of the patients. The commonest diagnosis was non-al-
coholic steatohepatitis (24, 32.4%), followed by auto-
immune hepatitis (10, 13.5%), drug-induced liver in-
jury (10, 13.5%), and cholestatic liver disease (7, 9.4%)
(Table 2).

Predictors of optimal sample

We compared the parameters between those with
and those without an optimal sample (Table 6). There
was a significant difference between the groups regard-
ing the presence of ascites and the site of biopsy (single
or bilobar). A multivariable analysis was performed to
assess the predictors of an optimal sample using the
AASLD criteria. The presence of ascites was associated

Table 6. Comparison of parameters between patients with or without optimal sample as defined by AASLD criteria

Parameters Optimal Suboptimal P-value
(n = 49) (n = 25)

Age (years), median (range) 43 (18-67) 48 (19-79) 0.464
Male gender, n (%) 22 (44.9) 15 (60.0) 0.326
Serum bilirubin (mg/dl), median (range) 1.4(0.3-20.4) 1.3(0.6-14.3) 0.927
SGOT (IU/1), median (range) 112 (18-483) 120 (29-601) 0.479
SGPT (IU/1), median (range) 101 (16-686) 13 (22-467) 0.968
Serum alkaline phosphatase (IU/1), median (range) 152 (46-1665) 143 (52-999) 0.973
Serum albumin (mg/dl), median (range) 3.63 (2.50-4.82) 3.70 (2.10-4.70) 0.873
PT-INR, median (range) 1.2 (0.8-1.6) 1.15(0.9-1.48) 0.425
Hemoglobin (gm%), median (range) 11.0(7.0-14.8) 11.5(7.9-15.7) 0.226
Platelet count (10%/mm?), median (range) 209 (80-543) 196 (104-610) 0.732
Presence of ascites, n (%) 4(8.2) 7(28.0) 0.037
Esophageal varices, n (%) 9(18.4) 4(16.0) 1.000
Site of biopsy (unilobar/both), n (%) 37 (75.5)/12 (24.5) 25 (100)/0 0.006
Needle type (FNA/FNB), n (%) 3(6.1)/46 (93.9) 6 (24)/19 (76) 0.054
Needle size (19-G/22-G), n (%) 46 (93.9)/3 (6.1) 24 (96)/1 (4) 1.000
No. of needle passes, median (range) 1(1-3) 1(1-3) 0.679
Actuations per pass, median (range) 5(2-12) 5(3-8) 0.561
Suction type (wet suction/SSP) 4277 19/7 0.211
Longest core, median (range) 29 (9-46) 25 (6-40) 0.126
Cumulative length, median (range) 60 (25-140) 60 (11-85) 0.227
Complete portal triads, median (range) 13(11-34) 8 (3-10) 0.000
Steatosis, n (%) 19 (38.8) 7(28) 0.444
Final diagnosis, n (%) 49 (100) 23 (92) 0.111
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with a suboptimal sample (odds ratio [OR] = 0.128,
95% CI: 0.017-0.96, p = 0.046) (Table 5).

Discussion

The acquisition of liver tissue remains an essential
step in diagnosing, staging, and treating various be-
nign and malignant liver disorders. In recent years,
EUS-LB has become an increasingly popular method
of tissue acquisition for evaluating both focal and dif-
fuse liver disease. However, concerns regarding tissue
quality prevent its widespread use. The present study
reported an adequate sample in 95.9% of cases and mi-
nor AE in 6.8% of cases. Using AASLD criteria, 66.2%
of patients had an optimal sample. A final diagnosis
could be obtained in 97.3% (72/74) of cases. On mul-
tivariate analysis, the presence of ascites was the only
negative predictor for optimal sample acquisition.

A previous meta-analysis of 33 studies on EUS-LB
reported a 95% pooled rate of diagnostic yield and 84%
specimen adequacy with a 3% incidence of AE [9]. On
subgroup analysis, the diagnostic yield with Franseen
needles was higher than with fork-tip needles (99% vs.
88%, p=0.047), and the rate of AEs was higher with
FNB needles compared to FNA needles (6% vs. 1%,
p=0.028). Aggarwal et al. prospectively compared the
outcome of EUS-LB of the left lobe sequentially using
19-G fork-tip and Franseen FNB needles [10]. Failure
to achieve a final diagnosis was significantly high-
er with a fork-tip FNB system (20.6% vs. 2.8%) with
a lower mean number of CPTs and specimen length.
The study reported that at least 2 needle passes with
19-G FNB are required to obtain an adequate sample
as defined by the AASLD criteria. In the present study,
the number of passes varied from 1 to 3, with actua-
tions varying from 2 to 12. This may have been due to
variations in the needle type and size.

With a percutaneous biopsy, the right lobe of the
liver is usually targeted. A recent study from India
compared left-lobe EUS-LB with right-lobe and bi-
lobar biopsy [11]. The mean cumulative length and
CPT were comparable between the left and right lobes.
Diagnosis between the two lobes showed substantial
concordance with bilobar biopsies. In the study by
Diehl et al., there was no significant difference in the
aggregate tissue length and the number of CPTs yield-
ed by left, right or bilobar biopsy [12]. In the present
study, 85.1% of samples were obtained from a single
lobe, with a similar diagnostic outcome as bilobar bi-
opsy (final diagnosis achieved in 96.8% vs. 100%, p =
1.000). Thus, EUS-LB from the left lobe provides an
adequate sample with similar diagnostic accuracy as
bilobar sampling.

Shah et al. analyzed the diagnostic outcome of
EUS-LB, comparing 19-G and 22-G core needles using
a single-pass, single-actuation, wet suction technique
[13]. The cumulative core length (2.5 cm vs. 1.2 cm,
P <0.0001) and number of CPTs (5.8 vs. 1.7, p < 0.0001)
were significantly higher with the 19-G needle than
the 22-G needle. Both sample adequacy (as per AASLD
criteria) (60% vs. 5%, p < 0.001) and diagnostic sam-
ple rate (85% vs. 10%, p < 0.001) were higher with the
19-G needle than the 22-G needle. In the present study
also, 94.6% of patients underwent EUS-LB with a 19-G
needle with an optimal sample in 66.2% of cases, com-
parable to the previous study.

Concerning the optimal number of passes required
for a diagnostic sample, Ching-Companioni et al. com-
pared the diagnostic outcome of single versus multiple
needle actuations for EUS-LB [14]. Specimens ob-
tained using three actuations had significantly higher
CPTs (17.25 £6.2 vs. 24.5 +£9.88, p < 0.008) and a lon-
ger aggregate specimen length (6.89 £1.86 cm vs. 12.85
1+4.02 cm, p < 0.001) compared to 1 actuation. In the
present study, the median number of actuations was
lower in patients with ascites (3 vs. 5), but the differ-
ence was non-significant. Hence, it is possible that in
patients with ascites, the number of actuations would
have been lower, leading to a suboptimal sample in the
present study.

Priming the needle with heparin reduces the speci-
men’s bloodiness without interfering with the histopa-
thology results [15]. In a prospective cross-over study
comparing wet and dry suction for EUS-LB, specimen
adequacy (aggregate specimen length > 15 mm and
> 5 CPTs) was higher with wet heparin than with dry
suction (98% vs. 80%) [16]. In the present study also,
wet suction was used in 81.1% of patients, leading to
sample adequacy in 95.9% using the same criteria.
Hence, the evidence suggests wet suction’s superiority
over other suction techniques.

In a previous randomized trial, EUS-LB was done
with a 19-G FNB needle without suction or fanning,
with two passes (10 actuations/pass) per patient [17].
EUS-LB was associated with a lower proportion of
optimal specimens (defined as the length of > 25 mm
after fixation and presence of > 11 CPT) (57.9% vs.
23.8%, p = 0.028) and smaller median sample length
(26 mm vs. 16.5 mm, p = 0.004) compared to PC-LB.
Despite this, a final diagnosis could be made in all
the samples obtained with either of the methods.
The post-procedure visual analog scale (VAS) score
for pain was significantly lower for EUS-LB at 1 hour,
but there was no difference in the rate of adverse
events. The authors concluded that PC-LB was better
than EUS-LB in terms of sample adequacy. However,
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Table 7. Multivariate analysis of predictors of optimal sample with endoscopic ultrasound-guided liver biopsy

Parameters 0dds ratio 95% confidence interval P-value
Lower Upper
Presence of ascites 0.128 0.017 0.960 0.046
Presence of varices 3.177 0.543 18.602 0.200
Both lobe biopsy 0.000 0.000 - 0.998
Use of FNB needle 4.249 0.653 27.645 0.130
Use of wet suction 1.453 0.381 5.539 0.584
Steatosis on histopathology 1.638 0.484 5.544 0.427

Table 8. Comparison of advantages and disadvantages of endoscopic ultrasound-guided liver biopsy with percutaneous liver biopsy

EUS-guided liver biopsy

Percutaneous liver biopsy

Advantages

Advantages

Can be done in the same setting as endoscopy under sedation

Simultaneous evaluation of pancreas, gallbladder, bile duct and vessels to rule out other causes of abnormal LFT

Bilobar sampling to reduce sampling error

Lower incidence of pain

Can be performed in mild ascites

Easy in patients with obesity

Can be done in the same setting as EUS-guided portal pressure gradient

Wider availability
Shorter duration
Cheaper
Better sample adequacy

Disadvantages

Disadvantages

Requires sedation
Higher cost
Lower sample adequacy (but comparable diagnostic accuracy)

Higher incidence of post-procedural
pain
Not performed in mild ascites
Difficult targeting in obese patients

EUS - endoscopic ultrasound, LFT - liver function test

the criterion (> 25 mm length) used for defining ade-
quacy is not defined in any of the current guidelines.
Also, the authors used a no-suction technique, which
may have led to a lower yield.

A recent study from Italy reported a comparable
diagnostic accuracy between the EUS-LB group and
the PC-LB group (88.8% vs. 100%, p = 0.82) [18]. In
a recent meta-analysis comparing EUS-LB with PC-LB,
pooled specimen length was comparable between
EUS-LB (29.9 mm, 95% CI: 24.1-35.7) and PC-LB
(29.7 mm, 95% CI: 27.1-32.2) with a mean difference
of ~0.35 mm (95% CI: -5.31-4.61, p = 0.89) [7]. More-
over, the pooled number of CPTs (12.9, 95% CI: 7.7-18
with EUS-LB vs. 14.4, 95% CI: 10.7-18 with PC-LB)
and severe AE (OR = 1.11, 95% CI: 0.11-11.03) were
comparable between the two groups. Hence, the diag-
nostic performance and safety profiles of EUS-LB and
PC-LB are comparable. Table 8 summarizes the advan-
tages and disadvantages of EUS-LB and PC-LB.

To our knowledge, this is the largest study on the di-
agnostic outcome of EUS-LB from India. Multicentric
data add to the strength of the study. Despite this, there
are several limitations to the present study, the retro-
spective nature being the first. There is no comparator

arm to assess efficacy as compared to percutaneous bi-
opsy. A multicentric randomized study is ongoing to
compare EUS-LB with percutaneous radiology-guid-
ed biopsy, with preliminary results indicating higher
sample adequacy with EUS-LB than with percutane-
ous liver biopsy [19]. Also, in the present study, there
was heterogeneity regarding needle type, needle size,
and suction technique, making generalizability diffi-
cult. Lastly, we could not provide a cost-efficacy anal-
ysis.

To conclude, the present preliminary study
showed a high diagnostic outcome and safety profile
with the EUS-LB technique. EUS-LB can achieve ex-
cellent histological yield when performed with op-
timal technique. The presence of ascites may lead
to suboptimal sampling. Patients undergoing en-
doscopic evaluation for varices under sedation will
benefit from EUS-LB in the same setting. Moreover,
patients with regional or patchy disease involvement
requiring bilobar sampling can be considered for
EUS-guided sampling. Ultimately, standardizing the
EUS-LB technique and patient selection and ongo-
ing multidisciplinary collaboration will be critical to
widespread adoption.
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