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ORIGINAL ARTICLE

Endoscopic ultrasound-guided fine needle aspiration for
benign liver diseases: Single-center experience

Benign karaciger hastaliklarinda endoskopik ultrason egliginde ince igne aspirasyonu:
Tek merkez deneyimi

© Salih TOKMAK!, ® Sinem KANTARCIOGLU COSKUN?, ® Serkan TORUN!

Departments of 'Gastroenterology and 2Internal Medicine, Diizce University School of Medicine, Diizce, Turkey

Background and Aims: To report the efficacy and safety results of our initial experience with the endoscopic ultrasound-guided liver biopsy.
Materials and Method: Retrospective analysis of a prospectively maintained database in a tertiary care referral center. Consecutive patients
who had endoscopic ultrasound-guided liver biopsy for benign parenchymal diseases, using a 19 gauge fine needle with single-pass, three actu-
ations and wet suction technique between June 2022 and December 2022 were included. Patient demographics, procedure-related parameters
and the quality of specimens were investigated. Results: The technical success was 100%. Of the 16 patients, four had a second procedure due
to inadequate sampling. The median total sample length, the median number of pieces and the median length of the longest piece in fragmented
samples, and the median number of complete portal tracts were 11 mm (range, 0.2-2.5), 9.6 (range 0-20), 0.2 mm (range 0.2-1.5) and 3.5 (range
0-19) respectively. None of the patients had any adverse events following the procedure. Conclusion: Endoscopic ultrasound-guided liver biopsy
may be an alternative to other liver biopsy procedures but further studies are needed to determine the ideal needle type and technique.
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Giris ve Amac: Endoskopik ultrason kilavuzlugunda karaciger biyopsisi ile ilgili ilk deneyimimizin etkinlik ve giivenlik sonuglarini bildirmek.
Gerec ve Yontem: Ugilincli basamak merkezimizde, ileriye déniik olarak tutulan bir veri tabaninin geriye déniik analizi yapildi. Haziran 2022 ile
Aralik 2022 tarihleri arasinda, benign parankimal hastaliklar nedeniyle, tek gegcisli, i¢ hamleli ve islak aspirasyon teknigi ve 19 gauge ince igne
kullanilarak endoskopik ultrason kilavuzlugunda karaciger biyopsisi uygulanan ardisik hastalar galismaya dahil edildi. Hastalarin demografik bilg-
ileri, islem ile ilgili parametreler ve drneklerin kalitesi degerlendirildi. Bulgular: Teknik basar %100 idi. Toplam 16 hastadan dérdiine yetersiz
ornekleme nedeniyle ikinci kez islem uygulandi. Medyan toplam numune uzunlugu, medyan parga sayisi ve par¢alanmis numunelerdeki en uzun
parcanin medyan uzunlugu ve tam portal yollarin medyan sayisi sirayla 11 mm (aralik, 0.2-2.5), 9.6 (aralik, 0-20), 0.2 mm (aralk 0.2-1.5) ve 3.5
(aralik 0-19) olarak bulundu. islem sonrasi hicbir hastada yan etki gériilmedi. Sonuc: Endoskopik ultrason kilavuzlugunda karaciger biyopsisi,
diger karaciger biyopsi prosedurlerine bir alternatif olabilir, ancak ideal igne tipini ve teknigini belirlemek i¢in daha fazla ¢alismaya ihtiyag vardir.

Anahtar kelimeler: Endoskopik ultrasonografi, ince igne aspirasyon biyopsisi, karaciger hastaliklari

INTRODUCTION

Despite the increasing knowledge about hepatic
parenchymal diseases and the routine use of non-
invasive markers, liver biopsy (LLB) is still the gold-
standard diagnostic tool in some patients. Histori-
cally liver tissue sampling was performed by either
percutaneous (PLB) or transjugular (TJLB) routes.
The sampling success of these methods has been

demonstrated by numerous studies in the litera-
ture, but they have some significant risks. PL.B can
cause adverse events such as bleeding, pneumo-
thorax, infection, bile leakage, and most commonly
pain. Even death may ocur (1). Pain is less of an
issue in TJLB but it can cause adverse events such
as bleeding, hematoma, arrhythmias, and vascular
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damage and the sample quality can be somewhat
lower compared to PLB (2,3).

Recently, endoscopic ultrasound (EUS)-guided
liver biopsy (EUS-LB) has emerged as an intrigu-
ing alternative to these methods because it has ad-
vantages such as preventing injury to surrounding
organs by providing real-time high-resolution im-
ages, increasing needle passage safety thanks to
its Doppler feature, increasing patient comfort by
applying anesthesia and shortening recovery time
(4). There are many studies in the literature us-
ing techniques such as aspiration, slow-pull, dry or
wet suction, and needles of different sizes such as
19 gauge, 22 gauge, and 25 gauge or types such as
aspiration needles (FNA) or biopsy needles (FNB)
to obtain the best possible core samples (5). Al-
though the superiority of these techniques is still
controversial, they are still obtaining better speci-
mens than PLB and TJLB (6).

We herein report our initial experience of EUS-LB
in a cohort of 15 patients, the sampling quality,
and the safety of the procedure.

MATERIALS and METHOD

We performed a retrospective analysis of our pro-
spectively maintained database. Consecutive pa-
tients who underwent EUS-LB procedures at our
tertiary care referral center between June 2022
and December 2022 were included. Demographic
information of the patients, procedure parameters,
and tissue examination results were recorded.
This study was performed per the principles of
the Declaration of Helsinki, and the study protocol
was approved by the local ethics committee (Date:
21.12.2022, number: 2022/220).

Patient Selection

Patients aged between 18 to 65 years old were in-
cluded after obtaining written informed consent.
The exclusion criteria were patients who under-

went EUS-LB for targeted mass lesions, patients
who had malignancy, patients that had decompen-
sated cirrhosis, coagulopathy (platelets < 50.000 p/
mL and INR > 1.5), use of anticoagulant agents,
patients who had altered anatomy and pregnancy.

Endoscopy Procedure

All procedures were performed under endoscopist-
directed anesthesia, using a combination of mid-
azolam, propofol, and ketamine with monitored
anesthesia care. Patients were placed in a semi-
prone position. Jaw-thrust maneuver and oxygen

at a rate of 3 L/min were administered routinely.

All procedures were performed by the same endos-
copist, who performed > 500 diagnostic and inter-
ventional EUS procedures annually. A standard
linear echoendoscope (EG34-J10U, Pentax Medi-
cal, Hoya Corp, Japan) was used. The patients
were followed up until the Modified Aldrete Score
> 9 after the procedure, and then they were dis-
charged (7).

EUS-LB Technique

All biopsies were performed with a standard 19
gauge FNA needle (Acquire, Boston Scientific,
Marlborough, USA). Biopsy needles were used
without stylets and primed with diluted heparin
(1:1 ratio) to obtain samples by wet-suction tech-
nique to prevent clot formation. All the biopsies
were performed from the left lobe of the liver as
one pass and three actuations only, using 20 cc

suction.

https:/ [ drive.google.com/file/d/ 1DMcRIsS62xsl98
KgqNOsXHhyH_4U_wp6m /view

Sample Preparation and Examination

The specimens were transferred to cassettes and
flushed with saline to remove residual clots and
then placed into formic acid. After obtaining tis-
sue blocks, a pathologist examined the specimens
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and determined the number of complete portal
tracts, total sample length, number of pieces, and
the length of the longest piece if the sample is frag-

mented.

Study Outcomes

Designed as a feasibility and safety study, the pri-
mary outcome of the study was technical success,
and the quality of the samples was defined as total
sample length > 15 mm and the number of com-
plete portal tracts > 6. The secondary outcome was
the rate of adverse events.

Statistical Analysis

SPSS for Windows version 22.0 (IBM, Armonk, NY,
USA) was used for statistical analysis. Descriptive
data were expressed as means + standard devia-
tion, medians (min — max), and numbers with fre-
quencies, as appropriate. Only descriptive analysis
was performed due to the small sample size and

the study design.

RESULTS

Between June 2022 and December 2022, a total of
16 EUS-LB procedures were performed on 15 pa-
tients of which seven were female. The mean age

was 56.8 + 7.3 years and the mean body-mass in-
dex was 29.9 + 3.4 kg/m?. The most common indica-
tion for EUS-LB procedure was chronic hepatitis-B
infection because our national health care policy
mandates the assessment of liver parenchyma for
therapy considerations. The technical success was
100%. Of the 16 procedures, four had a second pro-
cedure due to inadequate sampling. The median
total sample length, the median number of pieces
and the median length of the longest piece in frag-
mented samples, and the median number of com-
plete portal tracts were 11 mm (range, 0.2 - 2.5),
9.6 (range 0 - 20), 0.2 mm (range 0.2 - 1.5) and 3.5
(range 0 - 19) respectively (Figure 1). None of the
patients had any adverse events following the pro-
cedure and were discharged after a mean time of
82 + 16 minutes (Table 1).

DISCUSSION

In this study, we reported our initial experience
with EUS-LB, its diagnostic efficacy, and safety
for benign parenchymal liver diseases in a tertiary
care referral center.

Diagnostic percutaneous liver biopsy is a 100-year-
old procedure, but despite improved technology
and patient care, its technical aspects and adverse

Figure 1. Biopsy specimens. A. Complete portal triads. B. Length of specimens.
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Table 1 Patient characteristics, procedure related parameters and quality of specimens

Age (years, mean + SD)
Sex (n, M/F)
BMI (mean, kg/m?)

Indication (n, %)

Procedure time (min, mean + SD)

Quality of specimens
Total sample length (mm), median (min - max)
Number of pieces (n), median (min-max)

Longest piece in fragmented samples (mm), median (min-max)

Complete portal tracts, median (min-max)

Time to discharge (min, mean + SD)

56.8+7.3
8/7
299+34

CHB (14,93 %)
Unexplained transaminitis (1,7 %)

6.3+1.2

11(0.2-2.5)

9.6 (0-20)
0.2 mm (0.2 -1.5)

3.5(0-19)

82+ 16

SD: Standard deviation; M: Male; F: Female; BMI: Body mass index; CHB: Chronic hepatitis B.

events have not changed significantly through this
time (8). However, since its inception in 2007, dif-
ferent techniques and accessories have been pro-
duced to improve the EUS-LB procedure (9). These
developments ignited a quest to find the ideal tech-
nique and the type of needle because the data in the
literature is conflicting. Previous studies are high-
ly heterogenous considering the number of passes,
actuations, and the type of aspiration but the lat-
est data support the single-pass, three actuations,
wet suction technique (10). In our study, we also
adopted this technique. The samples are obtained
from the left lobe of the liver by single pass, three
actuations, and wet suction technique. The type of
needle also is up for debate. In the study by Mohan
et al. (11) 19 G FNA needles had better outcomes
compared to other needle types. But other studies
found that FNB needles perform better compared
to FNA needles (12,13). The rate of adverse events
does not vary with technique, but rates are higher
when FNB needles are used (14). Considering this
data about safety, we used FNA needles. Indeed,
we did not encounter any adverse events compared
to the cumulative adverse event rate of 9.7%, irre-
spective of needle type and technique (13).

In our study, we found the median total sample
length, the median number of pieces, and the
median length of the longest piece in fragmented
samples, and the median number of complete por-
tal tracts was 11 mm (range, 0.2 - 2.5), 9.6 (range
0 - 20), 0.2 (range 0.2 - 1.5) and 3.5 (range 0 - 19)
respectively. Our findings showed that, in 16 pro-
cedures, 12 of the samples did not meet the prima-
ry outcome criteria but of those 12, eight could get
a diagnosis. These findings are also inferior com-
pared to the literature. In the first study to per-
form EUS-LB with a 19 G FNA needle, the median
number of complete portal tracts was nine and
the median total sample length was 36.9 mm (15).
Other studies which used 19 G FNA needles have
also reported higher numbers of complete portal
tracts and total sample lengths, up to 14 and 38
mm, respectively (4,6). It should be noted that in
these studies, at least two passes and even three
passes were performed but in our study, we only
performed single-pass. The lower number of passes
can explain these results because as the number of
passes increases, the total sample length and the
number of complete portal tracts also increase (10).
We hypothesize that the increased number of frag-
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mented samples can be explained by the indication
of EUS-LB as in our cohort, all but one biopsy was
performed in patients with chronic hepatitis-B in-
fection. In these patients, the increased fibrosis
can cause sample fragmentation (16).

This study has some limitations. First of all, this is
a single-center, observational study without ran-
domization and a control group. Another limitation
is the low number of patients. Finally, the tech-
nique that we used may cause the lower rates of
sample adequacy as these results may not be ex-
trapolated to all clinical settings.

As a conclusion, our study showed that EUS-LB
using 19 G FNA needles can be safe but comparing
to the other techniques and needle types, the sam-

ple adequacy may be insufficient. Additional stud-
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