
News

Journal of Digestive Endoscopy  Vol. 10  No. 4/2019

THIEME

242 News

Endoscopic Ultrasound-Guided Liver Biopsy: Which 
Needle Is the Best?
Suhang Verma1  Surinder S. Rana1

1Department of Gastroenterology, Post Graduate Institute of 
Medical Education and Research (PGIMER), Chandigarh, India

Address for correspondence  Surinder Singh Rana, MD, DM, 
Department of Gastroenterology, Post Graduate Institute of Medical 
Education and Research (PGIMER), Chandigarh 160 012, India 
(e-mail: drsurinderrana@gmail.com).

DOI https://doi.org/ 
10.1055/s-0040-1709364 
ISSN 0976-5042.

©2020 Society of Gastrointestinal 
Endoscopy of India

Evaluation of the liver histology on the specimen obtained 
by liver biopsy forms an indispensable part of diagnosis and 
management of many parenchymal liver disorders despite 
the advances in noninvasive modalities.1 Apart from the 
diagnostic role, it is also crucial in staging and prognosti-
cating various liver disorders with a vast list of established 
and expanding indications.2 Since the advent of percutane-
ous liver biopsy the route, technique, and modalities avail-
able for liver biopsy have undergone many changes.3 While 
conventionally performed in a blind fashion through percu-
taneous route, the inherent limitations and complications 
of this technique necessitated emergence of new alternative 
techniques including image-guided biopsy (ultrasound, flu-
oroscopy, computed tomography, and magnetic resonance 
imaging), transjugular liver biopsy, and laparoscopic liver 
biopsy.4 Most liver biopsies in the current era are performed 
via percutaneous route (almost always under radiological 
guidance) and often as an outpatient procedure. Pain remains 
one of the most common complication of percutaneous liver 
biopsy although it is usually mild in majority of the patients.5 
The extensive experience with percutaneous liver biopsy has 
demonstrated it to be largely a safe procedure with a 0 to 
0.7% risk of major complications and 0 to 0.5% risk of mortal-
ity usually because of torrential bleed.1

Although the image-guided percutaneous liver biopsy has 
stood the test of time, certain situations (clinically demon-
strable ascites; bleeding diathesis; small, cirrhotic liver; 
morbid obesity) render it nonfeasible and/or increase the 
complication rates. Transvenous (transjugular) liver biopsy is 
often the preferred technique for tissue acquisition in such 
a scenario.1,6 In experienced hands, transjugular biopsy has 
been shown to have a high technical success (96.8%) with 
a small rate of major complications (0.56%) and mortality 
(0.09%).7 Despite being a safe technique, availability of an 
experienced interventional radiologist and support staff, 
use of ionizing radiation, nonfeasibility in hepatic vein/infe-
rior vena cava thrombosis, lack of targeted sampling, risk of 
vascular or biliary injury, and sometimes insufficient yield 
are some of the important limitations of transjugular liver 
biopsy.8

Endoscopic ultrasound-guided liver biopsy (EUS-LB) is a 
relatively new and emerging modality for acquiring hepatic 
tissue.9 Within a short span of time it has been established 
as a safe alternative to traditionally available methods. 
Compared with the previously discussed techniques, EUS-LB 
offers multiple advantages including real-time, high-resolu-
tion image guidance, visualization of the needle tract during 
entire procedure, ability to target both lobes of liver, reduced 
pain and apprehension, better patient comfort, and shorter 
hospital stay.10-13 Additionally, it also provides opportunity to 
measure the portal venous pressure and perform elastogra-
phy during the same session.14,15 EUS-LB can also be feasible 
in patients with morbid obesity and ascites where percuta-
neous biopsy is contraindicated.13 Furthermore, it confers an 
opportunity to perform liver biopsy in the same session if 
another endoscopic procedure is already warranted (esoph-
agogastroscopy or EUS). Studies have demonstrated a high 
technical success and adequacy of tissue yield (> 98%) with 
EUS-LB that are comparable to the percutaneous or trans-
jugular routes.12,16,17 In a recently published meta-analysis 
including 9 studies (437 patients) the pooled rate of his-
tological diagnosis was 93.9% (95% confidence interval 
[CI] = 84.9–97.7, heterogeneity [I2] = 75.3%).18 Despite the 
high yield the rates of adverse events remain low. In the same 
meta-analysis, pooled overall adverse event rates were 2.3% 
(95% CI = 1.1–4.8, I2 = 0) and the risk of bleeding was 1.2% 
(95% CI = 0.4–3.7, I2 = 0).18 Despite the advantages and proven 
efficacy and safety, EUS-LB remains underutilized due to 
concerns regarding adequacy of tissue obtained, the problem 
of tissue fragmentation, cost of needles/anesthesia, and fear 
of bleeding.

Since its inception, various needle types have been used 
for performing EUS-LB. Initial studies in porcine models and 
humans using “tru-cut” needles yielded insufficient sam-
ples and procedure was technically challenging.19,20 With 
the development of new and improved needles, including 
fine needle biopsy (FNB) needles, use of “tru-cut” needle has 
fallen out of practice. 19G EUS-FNA (fine needle aspiration) 
“non-tru-cut” needle was first used for EUS-LB in 2012.21 
Since then, several needle types (19G FNA, 19G FNB, and 22G 
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FNB) have been evaluated in prospective and retrospective 
studies with variable tissue yields and fragmentation rates.11 
Similarly, different biopsy techniques have been developed in 
attempts to further increase the yield and reduce tissue frag-
mentation, including “dry suction,” “dry heparin,” and “wet 
suction.”22 There are limited prospective studies available 
offering direct comparison between needle types and sizes. 
Mok et al compared 19G FNA needle with 22G FNB needle in 
a prospective crossover study.23 Although preprocessing ade-
quacy of sample was comparable between both the groups, 
the rates of tissue fragmentation were significantly higher 
in 22G group due to smaller core size. Therefore, samples 
adequate for pathological interpretation could be obtained 
in only 60% cases (compared with 90% with 19G needle) 
and there was no additional safety benefit with smaller 
needle.11,23 However, due to lack of adequate prospective 
randomized trials for direct comparison of needle types, 
size, and techniques, there is no consensus yet regarding the 
best needle for performing EUS-LB. In this edition of “News” 
we discuss two recently published articles exploring this 
important issue.

The first study is an interesting single-center, prospec-
tive, randomized-controlled trial by Ching-Companioni et al, 
published in  Endoscopy.24 The group from United States con-
ducted a trial between October 2017 and December 2017, 
comparing the tissue yield and adequacy of 19G FNA (Expect 
Flexible 19G, Boston Scientific, Marlborough, Massachusetts, 
USA; n = 20) and 19G FNB Franseen tip needle (Acquire 19 G, 
Boston Scientific, Marlborough, Massachusetts, USA; n = 20). 
The EUS-LB was performed using linear echoendoscope 
under propofol sedation. “Wet-suction” method of biopsy 
was used wherein 2 to 3 mL of heparin (100 units/mL) was 
flushed through the needle and both the lobes of liver were 
sampled (one pass each) with each pass comprising of 7 to 
10 to-and-fro needle movements using fanning technique. 
After extracting, the samples were processed and cores were 
macroscopically and microscopically analyzed pre and post 
processing.

The demographic profile of both groups was comparable 
and the most common indication was evaluation of abnormal 
liver enzymes (n = 32, 80%). Majority (n = 24, 60%) of patients 
studied were obese and the procedure was successful in all 
40 patients. On comparing the primary outcome (mean pre-
processing length of the longest core of liver biopsy obtained) 
between the two groups, the mean length was significantly 
higher in the FNB group as compared with the FNA group 
(2.09 ± 0.41 cm vs. 1.47 + 0.46 cm, p-value < 0.001). Most 
of the other secondary outcomes also appeared to favour 
EUS-FNB needle. The mean postprocessing length of longest 
core was also significantly higher in the FNB group (1.78 ± 
0.66 cm vs. 1.05 ± 0.42 cm, p-value < 0.001) and so were the 
mean aggregate preprocessing and postprocessing lengths 
(15.78 ± 5.19 cm vs. 10.89 ± 4.38 cm, p-value 0.003; 15.32 ± 
5.24 cm vs. 11.4 ± 5.55 cm, p-value 0.028, respectively). An 
intact specimen longer than 2 cm was obtained in 10 (50%) 
patients in the FNB group as compared with only 3 (15%) 
patients in the FNA group (p-value 0.04). On microscopic 
examination, FNB yielded a significantly higher number of 

mean complete portal triads in specimen (42.6 ± 25 vs. 18.1 
± 9.3, p-value < 0.001). Although 18 (90%) patients in the 
FNB group had 11 or more complete portal tract triads in 
specimen (minimal recommendation for adequacy for liver 
biopsy) as compared with 14 (70%) patients in the FNA 
group, the difference could not reach statistical significance 
(p-value = 0.24).1 Despite underperformance of FNA needle, 
pathological diagnosis could be reached in all the patients in 
both groups. The only adverse event seen in study was pain, 
developing in 7 (35%) patients in the FNB group and 8 (40%) 
patients in the FNA group (p-value = 0.74). No serious adverse 
events were encountered and all patients were discharged on 
the same day. The authors concluded that 19G FNB needle is 
superior to 19G FNA needle in delivering longer, intact spec-
imens with reduced fragmentation and higher yield of com-
plete portal triads with a favorable safety profile.

The other study that we are discussing is a prospective 
study to evaluate the efficacy and safety of a smaller 22G 
EUS-FNB needle for EUS-LB that has been published by Hasan 
et al from United States in Endoscopy.25 This study is a sin-
gle-center, open-label, prospective trial conducted between 
August 2017 and June 2018 in 40 patients who underwent 
EUS-LB using a 22G EUS-FNB Franseen needle (Acquire, 
Boston Scientific, Marlborough, Massachusetts, USA). The 
EUS-LB was performed with a linear echoendoscope and 
both the lobes of liver were sampled with three passes (two 
passes for left lobe and one pass for right lobe). No suction 
was used and each pass comprised 3 to 4 to-and-fro move-
ments with a fanning technique. A preprocessing onsite mac-
roscopic assessment of the specimen was made, followed by 
postprocessing macroscopic and microscopic assessment.

The median age of patients was 61 years, (interquar-
tile range [IQR] 21.5) and 14 (35%) were males. All (100%) 
patients underwent EUS-LB biopsy for elevated liver enzymes 
and a total of 120 passes were made in 40 patients. In two 
patients, the right lobe could not be sampled due to surgi-
cally altered anatomy, while both lobes were sampled in the 
remaining 38 (95%). The primary outcome was diagnostic 
adequacy of sample obtained—adequacy of gross specimen 
(presence of at least one core fragment and aggregate core 
length ≥ 15 mm) and adequacy of diagnostic yield (suffi-
cient material for pathologist to reach a diagnosis). On visual 
examination, 119/120 (99.2%) passes yielded adequate gross 
tissue sample (39 [97.5%] patients in the first pass while all 
40 [100%] patients within two passes). The median longest 
and aggregate lengths of specimen from both the lobes were 
comparable (left lobe 12 mm [IQR 6.25 mm] and 20 mm [IQR 
11 mm], respectively; right lobe 11 mm [IQR 5.75 mm] and 
20 mm [IQR 11.7 mm], respectively). The median cumula-
tive core length per patient was 55 mm (IQR 24.5 mm), with 
a median core thickness of 0.1 mm. The median number of 
complete portal tracts per pass for left and right lobes were 
14 (IQR 11) and 15 (IQR 9.25), respectively, while the median 
cumulative number of complete portal triad per patient was 
42 (IQR 24.5). The adequacy of samples for reaching accurate 
histological diagnosis was 100% but there was presence of 
moderate amount of tissue distortion post processing. As in 
previous study, all the patients were discharged on the same 
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day. The adverse events (secondary outcome) included mild 
abdominal pain in 6 (15%) patients, self-resolving fever in one 
patient, and unexplained death within 24 hours of procedure 
in one patient. This study demonstrated that it is feasible to 
obtain an adequate liver biopsy specimen using 22G EUS-FNB 
needle with high success rates and despite some distortion 
during processing, diagnostic accuracy is high.

Commentary
EUS-LB is an emerging and underutilized modality for liver 
tissue sampling with many inherent advantages. The safety 
of the procedure is well established. However, procedure and 
technique is still evolving in an attempt to increase the yield 
and diagnostic accuracy. The most commonly used needle at 
present is 19G needle and 19G FNB appears to have a defi-
nite superiority over 19G FNA needle in terms of the yield. 
Emerging data suggest that a smaller 22G FNB needle may 
also have an adequate diagnostic yield although head-to-head 
comparison with 19G FNB needle is needed and in the next 
few years we will probably have the definitive answer to this 
clinical problem.
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