
Abstract. Background/Aim: Endoscopic ultrasound (EUS)-
guided liver tumor biopsy has some advantages over the
percutaneous and surgical route and, in many cases, should
be preferred. The aim of this study was to evaluate the role of
EUS-fine needle aspiration (FNA) in the diagnosis of liver
tumors with an emphasis on its diagnostic accuracy and
histological quality of the acquired specimen. Patients and
Methods: We followed 30 consecutive patients who underwent
liver tumor biopsy using EUS guidance. Tissue was acquired
using a 22-gauge FNA needle. Results: In 97% of patients, the
results of EUS-FNA were adequate for diagnosis. In one case,
the pathologist recommended a repeat biopsy. The acquired
specimen was a core fragment in 81% of cases while in 19%
of cases the specimen was fragmented and subsequently used
as a cell block. No complications were reported. Conclusion:
EUS-FNA is characterized by a high success rate on the
acquisition of good-quality tissue specimens, a low rate of
complications, and decreased patient discomfort. This
procedure should be especially considered in the case of liver
lesions that are inaccessible via the percutaneous route or
when concurrent biopsies are required for accurate diagnosis.

With all the improvements in imaging techniques, there still
remains an important role for liver biopsy in the management
of liver tumors. In recent years, an increasing number of
reports have been published describing the use of endoscopic

ultrasound - fine needle aspiration (EUS-FNA), as a
complementary diagnostic tool for focal liver lesions that
cannot be properly targeted by other means.

The European Society of Gastrointestinal Endoscopy
(ESGE) suggests performing EUS-guided sampling if the
histopathological result is likely to affect the case management
and i) the lesion is poorly accessible via percutaneous
ultrasound or ii) a sample obtained via the percutaneous route
repeatedly produces an inconclusive result (1).

Percutaneous ultrasound-guided liver tumor biopsy is
recognized as a highly established method, however (2), in
certain instances, where the visualization or access to the
tumor is limited, it is technically impossible to perform. The
advantages of EUS guidance include: i) better accessibility
in cases where the percutaneous approach is difficult, ii)
fewer complications, iii) the possibility of concurrent
biopsies from other sites (pancreas, adrenal, lymph nodes),
and iv) higher patient comfort due to the use of sedation. 

Despite the benefits EUS-FNA, there are many factors that
may affect the quality of the biopsy specimen acquired.
Cytology is considered the standard for EUS-FNA-based tissue
diagnosis. Although it can detect cellular findings that suggest
malignancy, it has limited value in analyzing entities that call
for histological and immunophenotypic characterization, which
often requires larger, core fragments (3). Nonetheless, with the
advancement in the design of needles purposed for EUS-guided
biopsies, we can now obtain core fragments with retained
architecture and less tissue fragmentation, even when thinner
than usual needles are used (4, 5).

The aim of this study was to evaluate the role of EUS-
FNA in the diagnosis of liver tumors with an emphasis on
the diagnostic accuracy and histological quality of specimens
acquired using a 22g FNA needle.

Patients and Methods
Thirty patients who underwent liver tumor biopsy assisted by EUS
guidance were followed between March 2020 and March 2021. The
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indication for the procedure was liver tumors that were poorly
accessible by percutaneous imaging and the histopathological result
was likely to affect the case management, as recommended by the
ESGE guidelines. We included patients >18 years old, regardless
of liver function or underlying cirrhosis. Patients with large volume
ascites underwent a paracentesis prior to the procedure. The
exclusion criteria were: i) coagulopathy (international normalized
ratio >1.5) or platelet count <80,000/mm3 and ii) contraindication
for deep sedation. The risk for performing an EUS-FNA procedure
is based on the risk of hemorrhage. According to the ESGE
guidelines (6), i) oral anticoagulant treatment needs to be
temporarily substituted with low-molecular weight heparin, ii)
P2Y12 receptor antagonists, such as clopidogrel, have to be
stopped five days before the procedure after liaising with a
cardiologist in patients with a high thrombotic risk, and iii) aspirin
should be continued.

Written informed consent was given by all patients at admission
and before the procedure. The study was approved by the “Iuliu
Hatieganu” University of Medicine & Pharmacy Ethics Commission
(no.390).

For the procedure, all patients were deeply sedated using
propofol with the assistance of an anesthesiologist. EUS was
performed using a linear array echoendoscope (Olympus GF-
UCT180 with ultrasound processor EU-ME 2, Olympus
Corporation, Tokyo, Japan). Tissue acquisition was performed with
a 22-gauge needle (Micro-tech Endoscopy - Premium© EUS-FNA,
Micro-tech, Nanjing, PR China) with the following characteristics:
i) Cobalt-Cromium alloy needle, ii) maximum needle length=8 cm,
iii) channel size >2.8 mm, iv) maximum insertion portion=1.8 mm,
v) working length=137.5-141.5 cm. 

We identified the target liver lesions in B-mode and further
characterized them with real-time Doppler and strain elastography.
Afterwards, we performed FNA from the stomach (for lesions
located in the left lobe of the liver) or the duodenum (for lesions
located in the right lobe). The needle was inserted into the target
lesion under EUS guidance. Once the lesion was punctured, the
stylet was detached. The specimen was obtained by moving the
needle back and forth more than 10 times inside the lesion while
applying intermittent negative pressure using a 20 ml syringe. After
this step, suction was released by closing the syringe lock, and the
needle was subsequently removed. Aspirated specimens were
displaced by reinserting the stylet. The fragment obtained was
immersed in formalin and inspected in order to evaluate if
additional passes were needed. An adequate tissue specimen was
defined as having sample material sufficient to establish a
diagnosis at the histological level. In some cases, fragmented
material left over in the needle was also laid out onto glass slides
for cytology smears. 

All patients were admitted for the procedure and followed for
complications by clinical examination for 24 h. If any new
symptoms occurred, abdominal ultrasound and standard bloodwork
was performed. 

Histology and immunohistochemistry. Initially, formalin-fixed and
paraffin-embedded specimens were analyzed using hematoxylin-
eosin staining by the same experienced pathologist. If haematoxilin-
eosin staining was not sufficient for establishing the diagnosis,
immunohistochemistry was performed, using a large array of
commercial ready-to-use antibodies (e.g., p63 - clone 4A4, Master
Diagnostica, Granada, Spain), depending on the particularities of
the tumor and on the recommendations of the pathologist.
Immunohistochemical staining was performed using an automated
system (MD Steiner Tunic, Bucharest, Romania) according to
manufacturer’s specifications. Fragmented specimens were prepared
as a cell block. Material left over in the needle was used for smears.

Statistical analyses. For our analyses, we performed a Chi-squared
test to investigate if there was a statistically significant difference
between fragment adequacy obtained via EUS-FNA of the left
lobe or right lobe and in relation to tumor size using Microsoft
Excel  2017.

Results

We enrolled 30 patients with liver tumors that were difficult
to biopsy percutaneously either due to their small size or
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Table I. Patient demographics and characteristics of liver lesions.

Characteristics                                                                  Number

Gender (male/female)                                              17/13 (57%/43%)
Average age                                                                    64.3 years
Tumor location (left lob/right lobe)                         23/7 (77%/33%)
Tumor number (single/multiple)                              9/21 (30%/70%)
Tumor diameter (average)                                41 mm (range=8-95 mm)

Figure 1. EUS-FNA from malignant liver tumors. Α) Poorly
differentiated squamous cell carcinoma stained with a p63 antibody
(brown color). Β) Malignant epithelial cells (Hematoxylin-eosin stain).
EUS-FNA: Endoscopic ultrasound-fine needle aspiration. Magnification:
×40 (A) ×20 (B).



long distance from the puncture site. Patient demographics
and characteristics of the liver lesions are presented in
Table I.

In 29/30 (97%) of patients, the results of EUS-FNA were
adequate for diagnosis, with 27/30 (90%) being malignant
(Figure 1) and 2/30 (7%) being benign. In one case, the
acquired fragment was considered inadequate by the
pathologist and a repeat biopsy was recommended. The same
lesion was also biopsied percutaneously, which also did not
reveal any signs of malignancy either (Figure 2). 

The acquired specimen was a core fragment in 81% of
cases, while in 19% of cases the specimen was fragmented
(Figure 3) and subsequently used as a cell block. The diagnoses
for the 30 liver biopsies are documented in Table II.

In patients with metastatic liver lesions, we also biopsied
the primitive tumor (12/16 cases). The results from the
biopsies of the primary tumor and the liver metastasis were
consistent. In some instances, EUS uncovered extrahepatic
lesions with signs of malignancy. Those lesions were also
biopsied using EUS guidance, using the same procedure as
the liver tumor biopsy (Table III).

Cytological evaluation was performed in 3 cases. In 2/3
cases cytology did not reveal malignant cells, while in 1 case
it revealed malignant cells, without, though, determining the
precise diagnosis (Figure 4).

The only biopsy fragment that was considered inadequate
was obtained from the right lobe. Using Chi-squared
contingency test, we determined there is no statistically
significant difference in the adequacy of the fragment
depending on tumor location (left/right lobe) (p=0.065).
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Table II. Diagnosis of hepatic tumors obtained through EUS-FNB.

Tumor types                                                                 Number (%)

Metastatic liver lesions                                                  16 (53%)
Pancreatic adenocarcinoma                                             3 (10%)
Pulmonary adenocarcinoma                                            2 (7%)
Mammary carcinoma                                                       1 (3%)
Neuroendocrine tumor                                                      1 (3%)
Colon adenocarcinoma                                                    3 (10%)
Squamous cell carcinoma of the cervix                          1 (3%)
Lymphoma                                                                        2 (7%)
Melanoma                                                                         2 (7%)
Anal squamous cell carcinoma                                        1 (3%)
Primitive liver malignancies                                          11 (37%)
Cholangiocarcinoma                                                       6 (20%)
Hepatocellular carcinoma                                               5 (17%)
Benign                                                                               2 (7%)
Non-diagnostic                                                                  1 (3%)
Total                                                                               30 (100%)

Figure 2. The single EUS-FNA fragment that was considered inadequate
for diagnosis - Cell block. Α) Hepatocytes without atypia.
(Hematoxylin-eosin stain) Β) Percutaneous liver biopsy from the same
tumor - Chronic hepatitis, portal and periportal lymphocytes
(Hematoxylin-eosin stain). EUS-FNA: Endoscopic ultrasound- fine
needle aspiration. Magnification: ×20 (A) ×10 (B). 

Figure 3. Tissue specimens obtained through EUS-FNA from liver
tumors using a 22G needle. A-C) Core specimens and D) fragmented
specimen that was used for cell block. EUS-FNA: Endoscopic
ultrasound- fine needle aspiration. 



The diameter of the biopsied lesions ranged from 8 mm
to 95 mm. Starting from the median value of 38mm, we
performed a Chi-squared test to search if there was a
statistically significant difference in the adequacy of the
fragment regarding tumor size (p=0.309). We did not find
that the adequacy of the fragment to be depended on the
tumor size.

The median number of needle passages was 1.9
(Range=1-3).

We encountered no severe complications. One patient
reported mild pain in the right hypochondria following the
procedure, which receded after administration of metamizole.

Discussion

Liver biopsy continues to be irreplaceable for the diagnosis
and staging of the majority of liver tumors. Although
percutaneous liver biopsy is a well-established procedure and
is often considered the method of choice (7), we believe
EUS- liver biopsy (LB) has its own place and should, in
many cases, be preferred (8). 

Other recent studies using this procedure with similar
cohorts managed to acquire proper specimens for histological
diagnosis with likelihoods ranging from 88% to 98% (9-11).
Our study achieved a diagnostic accuracy rate of 97%. There
was only one case in which the biopsy provided inadequate
material for completely excluding malignancy. This patient
had a history of urinary bladder cancer and was diagnosed
with multiple liver lesions. The same lesion was also
biopsied percutaneously, and the result was: i) moderate
fibrosis, ii) grade 3 Ishak, and iii) no signs of malignancy.
Thus, in that case, the biopsy that showed no signs of
malignancy may have actually been accurate. The two
benign biopsies were taken from nonspecific, hypoechoic,
hepatic liver lesions in these patients, each one with a history
of malignant tumors (mammary carcinoma and NET
pancreatic tumor). In both cases, the lesions were in areas of
steatosis with signs of regeneration and balonization. 

In 75% (12/16) of patients with liver metastasis, we also
biopsied the primary tumor via various methods, such as
EUS guidance, percutaneous aspiration, colonoscopy. The
results of the liver EUS-guided biopsy and the primary tumor
biopsy were consistent. Being able to take biopsy specimens
from both the primary tumor and the suspected metastasis
can be helpful especially in patients with more than one
cancer site or in patients with a primary tumor that can be
biopsied via EUS guidance, such as nonspecific liver lesions
that need histological analysis (12). At the same time, in 4/16
(25%) patients with metastatic lesions we could not perform
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Table III. Description of cases in which multiple biopsies were performed.

                                                         Number Comment

Primary tumor biopsy                       12/16                 In 75% (12/16) of cases of metastatic liver lesions, the primary tumor was biopsied and there
was a 100% concurrency between the results.

                                                            4/16                  Four patients had late relapse and the primary tumor had already been surgically removed         
Secondary site biopsy                        3/16                  In 3 cases of metastatic liver lesions, biopsies from suspect adenopathies (2/3) and malignant

portal vein thrombosis (1/3) were also performed and there was a 100% compatibility between
the results.

                                                            2/11                  In 2 cases of primitive liver tumors, biopsies from suspect adenopathies were also performed.
In 1 case the specimen obtained wasn’t adequate for diagnosis.

Cytology                                             3/30                  2/3 cases of cytology didn’t reveal malignant cells; 1/3 cases revealed malignant cells but could 
                                                                                     not produce a precise diagnosis

Figure 4. EUS-FNA from malignant liver tumors. A) Smear with rare
cells without atypia (Hematoxylin-eosin staining). B) Smear with large,
atypical cells (hematoxylin-eosin staining). EUS-FNA: Endoscopic
ultrasound- fine needle aspiration. Magnification: ×40.



a biopsy from the primary tumor. In these cases, the patients
had late relapse and the primary tumor had already been
surgically removed. Considering that a biopsy from the liver
lesions was the only method to confirm the relapse and the
percutaneous route was inaccessible, using EUS guidance
had a significant impact on the case management. In 3
patients with liver metastasis, biopsies from suspected
metastatic lymph nodes (2/3) and malignant portal vein
thrombosis (1/3) were also performed in the same procedure.
There was a 100% agreement between the results from the
primary tumor and metastatic sites, which served our goal to
increase the chance of achieving accurate diagnosis. 

In addition to histological analysis, we performed a
cytological evaluation in 3 cases, out of which only one
revealed malignant cells, without offering a precise
diagnosis. On-site pathological evaluation is generally
considered to be beneficial with regard to increasing the
diagnostic yield of EUS-guided biopsies (13, 14). However,
given the high diagnostic rates achieved in studies where this
evaluation was not available (11, 15, 16), we considered that
it does not justify the extra cost. Furthermore, cytology will
only indicate if the specimen is benign/malignant, and offers
no guarantee that it will be adequate for histology or
immunohistochemistry. 

We used a 22G FNA needle, which is the preferred
dimension in other studies as well (17, 18), with which we
acquired core material in 81% of cases and fragmented
material, used as a cell block, in 19% of cases. A fine needle
biopsy (FNB) specimen differs from an FNA specimen in
that it contains core tissue with better preservation of cellular
architecture and more likely to provide a higher diagnostic
accuracy. Although there are needles that are marketed as
“core,” the choice of needle does not exclusively determine
the definition of “core” (19). When choosing a needle,
whether it is 19G, 22G or 25G, one should consider the
quality of the biopsy material that can be obtained, the
flexibility of the needle and the risk of complications.
Thicker needles are more rigid but can provide better
samples, while 25G needles are more maneuverable but
provide smaller size samples. In our experience, using the
22G needle can provide with a high-quality specimen, and
compact material sufficient for pathological analysis,
including immunohistochemistry. To our knowledge, there is
no clear recommendation for choosing a specific needle for
FNA and the choice falls on the specialist performing the
procedure (20, 21). With regard to passes, although there is
no true consensus, it is thought that 3-4 should suffice, while
more of them are likely to yield blood clots (19).
Endosonography should be able to assess independently
whether the sample is of adequate quality and quantity or
additional passes are required (19).

We did not find that the accuracy of the biopsy was
depended on the tumor size. Very small tumors can be harder

to target, but larger tumors tend to have a necrotic center,
which should be avoided. In the latter situation, contrast
enhanced ultrasonography can be helpful (22, 23).

In this study, the single failed biopsy was taken from the
right lobe, but the number of patients was too small to draw
any conclusions from. Evaluation and puncture of the right
posterior segments (S6/S7) is challenging because they are
far from the stomach/duodenum and the maximum length the
needle can reach is approximately 6cm (24). While patients
with metastatic disease usually have at least one lesion that
is accessible, those with solitary tumors situated in the right
posterior part of the right lobe can be excluded from EUS-
guided biopsy based on prior imaging. We also agree with
the literature that there is no significant difference between
the accuracy of the duodenal approach for the accessible part
of the right lobe and that of the gastric approach for the left
lobe (10, 11, 25). 

EUS-guided liver biopsy is generally a safe procedure with
few adverse events. The most common complications such as
puncture site bleeding, abdominal pain, and fever, rarely need
further therapeutic intervention (26). Until recently, only a
small number of EUS-FNA-related needle-tract seeding cases
have been reported (27, 28), with only one case related to
liver EUS-FNA (29). A meta-analysis evaluating the needle
track seeding following biopsy of liver lesions has reported a
2.7% likelihood after percutaneous liver tumor biopsy (30).
Although this is thought to be rare, there are no concrete data
on the actual frequency of EUS-FNB-related needle-tract
seeding, and given the severity of this complication,
endosonographers should also be considered, when possible,
for shortening the needle path, limiting the number of passes,
and surveying the puncture sites. 

There are certain factors and actions that may help good
quality tissue acquisition and reduce complications. Subtle
lesions can be found with repeated back-and-forth scans of
the liver by maneuvering the EUS probe and recognizing a
distorted pattern of the normal liver parenchyma, vessels, or
bile ducts. When performing FNA-FNB, it is helpful to target
lesions close to the EUS probe to minimize the distance that
is passed through the liver parenchyma. Targeting sub-
capsular lesions with no liver in front of them should be
avoided, given the increased risk of hemorrhage. The central
part of the tumor should also be avoided because it may be
necrotic (31). While suction increases the quantity of the
sample, it makes the specimen bloodier and diminishes the
quality of the aspirate, thus, there is no consensus concerning
whether it should be used or not (32). The use of a stylet does
not seem to improve the diagnostic yield for malignancy and
is often found burdensome (19, 33).

There are several advantages of using the EUS-LB
technique over other methods for acquiring tissue samples.
First, EUS-LB provides the endosonographer with a real-
time, detailed view of the biopsy needle through the course

Ichim et al: EUS-FNA of Liver TumorsGNRI for Tolerability in HCC

894



of the lesion, regardless of patient habitus. Therefore, the
trajectory can be easily modified in real time with the ability
to obtain access to deep, smaller lesions. Second, EUS can
also detect lesions (<1 cm) that are hard to differentiate
through trans-abdominal ultrasound or computed tomography
(34, 35). Third, EUS-LB is usually performed under deep
sedation, resulting in a more pleasant experience for the
patient and, unlike the percutaneous approach, there is no risk
of lesion shifting caused by patient noncompliance. Fourth,
EUS-LB is less invasive and associated with a very low
complication rate (36). Finally, EUS-LB offers the flexibility
to simultaneously obtain biopsy samples from more than one
site suspected of malignancy. This can be especially helpful
in patients with second or synchronous cancers with multiple
lesions that are approachable by EUS-FNA.

EUS-guided biopsy has some disadvantages as well. It is
more expensive than percutaneous biopsy due to the added
costs of needles, anesthesia and the need for a well-equipped
endoscopy laboratory. It is also technically more difficult
than percutaneous biopsy and the learning curve is longer
(37, 38). Calcifications, aerobilia, large gallstones or dense
fibrotic scarring bands may shroud the parenchyma and limit
the evaluation of the liver. Pre-procedural recognition of
these obstacles will help avoid a difficult or failed EUS
examination (39). The fragment of tissue obtained is thinner
but longer than that obtained with the percutaneous 18 G
needles, and it usually meets the criteria proposed by the
international societies (40).

This study has some limitations. The number of patients
was small, and the design was a single-arm observational
study that did not compare the outcomes of EUS-FNA with
those of percutaneous US/CT guided biopsy. Therefore,
further comparative studies with a large number of patients
are necessary to evaluate the advantages/disadvantages of
EUS-FNA for liver lesions and better define the indications
of this procedure.

In conclusion, EUS-guided biopsy of liver tumors has a
high success rate in the procurement of good quality
histological fragments, combined with a low rate of
complications and decreased patient discomfort. This
procedure should be considered especially for liver lesions
that are difficult to access via the percutaneous route or when
concurrent biopsies are required for accurate diagnosis.
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