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ABSTRACT

Background & Aims: Despite the undeniable ongoing development of cross-sectional imaging methods, not
all focal liver lesions (FLLs) have a typical pattern. An image-guided biopsy using a percutaneous approach
might safely provide a final histological diagnosis of the FLLs. We aimed to evaluate the accuracy;, efficiency,
complication rate, technical features, and relationships between the followed parameters of computed
tomography (CT)-guided percutaneous biopsies of FLLs using a retrospective approach.

Methods: 303 percutaneous biopsy procedures in 295 patients were carried out in patients with suspected or
indeterminate FLLs over a 10-year period. The median size of the tumors was 44 mm (15 - 144 mm). Median age
of patients was 67 years (25 to 87 years). Skin-to-lesion distance was variable, from 30 mm to 138 mm (median
length 59 mm). In 200 procedures (66%) malignant disease was known from the patients” clinical history.
Results: In 288 biopsies (95%) the results were true positive or true negative; 15 procedures (4.95%) resulted
in a histologically false negative and had to be confirmed using other approaches. Metastatic disease to hepatic
parenchyma of various origins was the most frequent histological diagnosis (55.4%). Cholangiocarcinoma
was the most common individual result (13.5%). In total 14 complications (4.6%) were confirmed, 4 of which
were severe haemorrhages that needed angiographic treatment and in one case surgical revision. The mortality
rate in our group was 0.3%. A statistically significant relationship between lesion size and diagnostic accuracy
(p < 0.01) was revealed. The use of a 16 G needle calibre and at least two samples were suitable for hypo- and
hypervascular lesions without a significant increase in the complication rate.

Conclusions: Core needle biopsy using a percutaneous approach and a CT-guidance performed on patients
with indetermined FLLs had a high overall accuracy in determining the final histological diagnosis including
subtyping. Concurrently, the complication incidence was low.

Key words: focal liver lesions — computed tomography — biopsy — percutaneous CT-guided biopsy.

Abbreviations: CEUS: contrast-enhanced ultrasound; CLL/SLL: chronic lymphocytic leukemia/small
lymphocytic lymphoma; CT: computed tomography; DLBCL: diffuse large B-cell lymphoma; FLL: focal liver
lesion; FNH: focal nodular hyperplasia; HCC: hepatocellular carcinoma; MRI: magnetic resonance imaging;
PET: positron emission tomography; US: ultrasound; 18F-FDG: 18F-fluoro-2-deoxyglucose.

INTRODUCTION

The liver is a frequent
location for focal lesions.
Most focal liver lesions (FLLs)
arising in non-cirrhotic livers
are benign, even in patients
with known malignancy in their
clinical history. Simple cysts,
hemangioma, focal nodular
hyperplasia (FNH), biliary
hamartoma, or cystadenoma
and hepatocellular adenoma

represent this large group of commonly diagnosed lesions.
Hepatocellular carcinoma (HCC) and intrahepatic
cholangiocarcinoma occur typically in patients with chronic
liver disease, i.e., cirrhosis or chronic hepatitis [1]. The
incidence of these malignant tumors has increased in recent
decades [2]. Additionally, many rare adult primary neoplasms
can be verified - epitheloid hemangioendothelioma,
primary lymphoma, biliary cystadenocarcinoma, hepatic
angiosarcoma, or other sarcomas [3]. The liver is also
a common target for metastatic tumors originating not
only in the gastrointestinal tract. Pancreas, breast, lung.
or gynecological cancers often affect secondarily hepatic
parenchyma.
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The differentiation between primary and secondary
impairment and also, between benign and malignant lesion
character, is crucial to ensure the appropriate approach and
treatment in each case. Many different imaging modalities can
be used for the detection of FLLs and their characterization.
Ultrasound (US) or contrast enhanced ultrasound (CEUS),
computer tomography (CT) separately or in combination
with positron emission tomography (PET/CT), and magnetic
resonance imaging (MRI), which can be also fused with PET
(PET/MRI) have been undergoing tremendous development in
the last few years [4-6]. Any focal lesion has its own typical well-
described pattern on the aforementioned imaging methods.
On the other hand, certainly not all focal lesions present
themselves with typical imaging signs for various reasons,
e.g., diffuse liver affection or simultaneously ongoing therapy
of another diseases. Additionally, various multiple or known
malignancies in the patients” clinical history and previously
performed examinations commonly bring about diagnostic
hesitations. Additionally, many benign processes have tumor-
like morphological features and manifestations [7].

Image-guided biopsy using a percutaneous approach is
an established method for the situations described here [8].
Typical imaging patterns can avoid unnecessary interventions,
but histological verification can be done only via biopsy. The
present paper presents our long-term experience from the last
decade, verifies the usefulness of the CT guided biopsy of FLLs,
highlights important features of the technique, and evaluates
its applicability in clinical practice.

METHODS

Over a period of ten years, from April 2010 to April
2020, a group of 295 patients was retrospectively evaluated.
Indication for biopsy was established on the basis of imaging
examinations: ultrasonography was typically used as the first
step. However, in all presented cases, the initial suspicion
was verified by contrast medium enhanced CT, 18F-fluoro-
2-deoxyglucose (18F-FDG) marked PET/CT, or magnetic
resonance (MR).

The monitored parameters were age, gender, the lesions
largest diameter, skin-to-lesion distance, biopsy needle
gauge, number of samplings, occurrence of cirrhosis,
previous tumorous diseases in the patients” medical history,
complications and their management, final histological
diagnosis including subtyping, performed surgical excision
biopsy in parallel with a percutaneous approach, and correlations
with the results of appropriate therapies. Vascularity of the FLL
was determined in general on the basis of enhancement after
intravenous contrast medium administration in portal venous
phase, in comparison with enhancement of surrounding
non-affected hepatic parenchyma. If the focal density (CT or
PET/CT) or intensity (MR) was higher, then the lesion was
considered to be hypervascular. Arterial phase enhancement
was essential in patients with cirrhosis; 18F-FDG uptake had
additional information in larger lesions. If the focal density
or intensity was lower, then the lesion was considered to be
hypovascular.

The biopsies were performed in different anatomical
parts of the hepatic parenchyma. The patients” supine or side
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position with elevated right upper extremity on the CT table
was suitable in all cases; a prone position was never needed.
All of the presented interventions were performed under
CT guidance. The device Siemens Somatom Definition AS
Plus (Siemens, Forchheim, Germany) was used. Computed
tomography fluoroscopy guidance was never used.

Fully informed consent was obtained in all cases by the
biopsy-performing physician with an explanation of the
procedure s course and principles, the resulting consequences,
possible complications, and their eventual solutions. All
the patients were indicated by the multidisciplinary council
(radiologist, oncologist, gastroenterologist, or surgeon).
This study was approved by the institutional Ethics Review
Committee.

All biopsies were carried out using local anesthesia
(Trimecaine, Zentiva, Prague, Czech Republic); neither conscious
sedation nor general anesthesia was ever needed. Parameters of
blood coagulation, international normalized ratio (INR, lower
than 1.5) and activated partial thromboplastin time (aPTT, lower
than 1.5) were examined as a standard before the procedure.

The intervention was planned according to the usual
diagnostic imaging examination. The safest needle approach
to reach the lesion was defined. The needle track was planned
to avoid the gallbladder or other abdominal organs, vessels,
and pleural cavity. The entry point was determined by placing
a mark on the skin. The length and angle of the biopsy needle
were measured based on intraprocedural CT imaging with
a local anesthesia needle. This step is essential for the actual
assessment of the needle position and the localization of the
lesion and surrounding structures. The procedures were carried
out using the Core half-automatic biopsy system (Palium
biopsy, M.D.L. SRL, Delebio, Italy). The expected needle entry
was disinfected and standardly covered with sterile drapes. In
accordance with the selected course, a 16 G / 18 G of 10 cm
/13 cm / 16 cm / 20 cm length with a 22 mm throw needle
was inserted into the lesion. After obtaining the specimen, the
needle was carefully extracted from the appropriate hepatic
part. The samples were put into a sterile 4% formaldehyde
solution and the transport system for subsequent examinations.
In all cases, a one-step approach was used.

After the intervention, one series of CT scans in the same
ranges as in the preprocedural examination was performed
to exclude the possibility of early complications. The needle
puncture mark was disinfected and covered with a sterile
plaster. The duration of the complete intervention never
exceeded 30 minutes. The patients were transported to the
standard department of oncology, internal medicine, or
surgery due to their capacity for monitoring vital functions.
The following day, they were discharged from the departments
after laboratory, clinical, and ultrasound examinations.

After following surgical therapy, histopathological results
were compared after the biopsy and after the resection
approach. It was considered a success if the correlations
between the results were identical. In non-surgically
treated patients (benign histological findings, disseminated
malignancies, and lymphomas), histological results were
compared with the known tumorous diseases in their medical
history and the outcomes of the respective treatments. If,
despite the therapy, disease progression was verified and



Percutaneous CT-guided biopsy of focal liver lesions

199

the patient died, the histological results of the autopsy were
compared with the outcomes of the biopsies. For the follow-
up, CT (identical CT device), PET/CT Discovery VCT 64
(General Electric Healthcare, Milwaukee, Wisconsin, USA)
or magnetic resonance Siemens Magnetom Avanto 1.5 Tesla
(Siemens, Forchheim, Germany) were used.

The final histopathological results were supplemented with
subtyping in the majority of cases. The treating physician -
particularly oncologists - made the decisions as to the extent of
subtyping. In proven cases of colorectal carcinoma, mutation
of the genes RAS and BRAF were required; in neuroendocrine
tumors, the nuclear grade was defined; in renal cell carcinoma,
both individual histological subtypes and nucleolar or nuclear
grading were determined; and in prostate adenocarcinoma,
a Gleason score was specified. Immunohistochemical
examinations were indicated in all verified breast carcinoma
cases due to the occurrence of hormonal receptors. In
diagnosed non-small cell lung cancer (NSCLC), histological
subtyping was necessary.

In Hodgkin s disease, subtypes (nodular sclerosis, mixed
cellularity, lymphocyte-rich, or lymphocyte-depleted) were
determined. In non-Hodgkin lymphoma diagnoses, subtyping
was crucial; detailed differentiation between the indolent
type - chronic lymphocytic leukemia/small lymphocytic
lymphoma (CLL/SLL) - and aggressive types - diffuse large
B-cell lymphoma (DLBCL) or Burkitt lymphoma - determined
the treatment as well as the prognosis.

Retrospective data collection was used for the study. Median
and interval data were used for the basic quantitative statistical
evaluation. These data were correlated with other qualitative
monitored parameters using Fisher’s exact tests. Qualitative
statistical data were descriptively evaluated and compared with
quantitative parameters using a nonparametric Mann-Whitney
test and for more than two groups using Kruskal-Wallis H
test. The statistical importance was established at level p=0.05.
The statistical software NCSS 11 (NCSS, LLC, Kaysville, Utah,
USA) was used.

RESULTS

A total of 303 interventional procedures with accessible
histological results were included in the study. 303 biopsies in
295 patients were performed. The patients were men in 151
cases (51.2%) and women in 144 cases (48.8%), aged 25 to
87 years (median age 67 years). Overall, in 15 interventions
histological results were considered false negative (4.95%). In
288 cases (95.05%) results were considered true positive or
true negative. In 200 procedures (66%) malignant disease was
known in the patients” clinical history.

Histologically, the most common diagnoses were
cholangiocarcinoma and metastatic colorectal carcinoma, each
occurring in 41 and 40 cases (13.5% and 13.2%) respectively.
Primary hepatic tumors were diagnosed in 73 cases (24.2%),
metastatic disease in 168 procedures (55.4%), and lymphoma
in 12 interventions (3.9%). No malignant cells were revealed
in a total of 50 interventions (16.5%). Table 1 shows a detailed
overview.

For the preprocedural examination contrast medium
enhanced CT was used in 245 cases (80.9%), PET/CT in 33

cases (10.9%), and magnetic resonance in 25 cases (8.2%).
Computed tomography was commonly performed in initial
establishment of the diagnosis, MR in younger patients and
in patients with contraindication to the administration of
iodine contrast medium, and PET/CT was used in cases with
multiple hepatic lesions (and known malignancies in clinical
history) or larger masses due to identification of the most
viable tumorous tissue, considered to be the most suitable for
biopsy. The statistical data analysis revealed a non-significant
relationship between the preprocedural imaging modality and
the biopsy success (p=0.69).

A 16 G needle was used in 244 procedures (80.5%) and
an 18 G needle in 59 biopsies (19.5%). The 16 G calibre was

Table I. The number of verified diagnoses

Diagnosis (n=303) Number
Cholangiocarcinoma 41
Colorectal carcinoma 40
Hepatocellular carcinoma 30
Breast carcinoma 28
Neuroendocrine tumor 20
Pancreatic carcinoma 18
Melanoma 10
Upper GI tract carcinoma 9
Renal cell carcinoma 8
NSCLC 5
DLBCL 5
Ovarian carcinoma 4
Urothelial carcinoma 4
Dedifferentiated carcinoma 3
Squamous cell carcinoma 3
Hodgkin lymphoma 3
Hemangioendotelioma 2
Leiomyosarcoma 2
Sarcomatoid carcinoma 2
Ampullary carcinoma 2
Cervical carcinoma 2
Yolk sac tumor 2
Esophageal carcinoma 1
Endometrial carcinoma 1
Prostate carcinoma 1
Seminoma 1
SCLC 1
GIST 1
CLL/SLL 1
Burkitt lymphoma 1
Acute myeloid leukemia 1
EBV-associated lymphoproliferative disease 1
No tumorous cells verified (incl. false 50

negative)

CLL/SLL: chronic lymphocytic lymphoma/small lymphocytic lymphoma;
DLBCL: diffuse large B-cell lymphoma; EBV: Epstein-Barr virus; GIST:
Gastrointerstinal Stromal Tumor; NSCLC: non-small cell lung carcinoma;
SCLC: small cell lung carcinoma.
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satisfactory for the majority of interventions. The lower needle
calibre (18 G) was reserved for risky focal processes located
near large vessels and in cases with measured long skin-to-
lesion distance. The Fisher’s exact test showed a statistically
non-significant relationship between the needle gauge and the
lesion vascularization (p=0.74). Additionally, a statistically
non-significant relationship between the needle gauge and
the lesion size was proven using the nonparametric Mann-
Whitney test (p=0.24).

The number of biopsy samplings was variable. One attempt
in 37 interventions (12.2%), two attempts in 175 procedures
(57.8%), three samplings in 74 biopsies (24.4%), and four
samplings in 17 cases (5.6%) were performed. One attempt
was determined especially for risky interventions near large
vessels. Obtaining two or more samples was sufficient in 266
cases (87.8%). More than three attempts were optimal for
large lesions with an emphasis on targeting different parts
of the tumor. The Fisher’s exact test proved a statistically
non-significant relationship between the number of biopsy
attempts, complication rate (p=0.46), and the histological
results including subtyping (p=0.34).

The percutaneous biopsies were performed in various
anatomical parts of the hepatic parenchyma for tumors ranging
from 15 to 144 mm in diameter (median size 40 mm). Small
liver lesions, i.e., < 30 mm at the longest diameter, were biopsied
in 66 cases (21.8%). The statistical data analysis revealed a non-
significant relationship between the lesion size, the number
of attempts (p=0.71), and complication rate (p=0.35). The
relationship between the size and biopsy success was proven
to be statistically significant (p<0.01).

Skin-to-lesion distance was variable; from 30 cm to 138 cm
(median length 59 cm). The nonparametric Mann-Whitney

test proved a statistically non-significant relationship between
the skin-to-lesion distance, complications (p=0.83), and biopsy
success (p=0.08). On the other hand, a statistically significant
relationship between skin-to-lesion distance and the number
of biopsy attempts was verified using a Kruskal-Wallis test
(p=0.004) due to the difference of performing two or three
samplings in deeply located lesions. Focal lesions with skin-
to-lesion distance larger than 80 mm were considered to be
deeply located.

The group of false negative final results comprised 15
patients (4.95%). In ten cases, the biopsy revealed necrotic
inflammatory tissue and focal fatty liver, in four patients the
result was hematoma and focal confluent fibrosis, and in one
case suppurative cholangitis was diagnosed. However, clinical
and imaging suspicion of malignant process was still high.
The patients were indicated for surgical resections in 8 cases;
the final histological results confirmed cholangiocarcinoma 2
times, and metastatic disease in 6 cases (colorectal carcinoma
3 times, breast carcinoma 2 times and pancreatic carcinoma
in one case). A percutaneous rebiopsy was utilized in 7 cases
with verification of malignant histological diagnoses (HCC 2
times and in one case each metastatic disease of melanoma,
pancreatic carcinoma, neuroendocrine tumor, NSCLC, and
squamous cell carcinoma). The biopsy technique was standard,
but the samples were initially obtained from the non-viable
or marginal parts of the process (Fig. 1). Eight false negative
results were confirmed by biopsy of small liver lesions; in this
subgroup overall, diagnostic success was 87.9%.

In the group determined as the true negative, a detailed
long-term follow-up was conducted. The shortest time interval
was 24 months after the intervention. A total of 35 patients
(35 of 303 biopsies; 11.6%) were followed in this group. A

Fig. 1. The false negative result. Hypovascular focal lesion in the right liver lobe
on contrast medium enhanced CT examination in the portal venous phase (A).
Preprocedural CT examination (B, patient in supine position) and two attempts
of inserting of the biopsy needle (C and D). The histological result was completely
necrotic tissue. Surgical excision biopsy was performed and metastatic breast
carcinoma was verified. Biopsy was performed from non-viable parts of the lesion.
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detailed overview can be found in Table II. All these results
were validated by follow-up MR, CT or PET/CT examinations,
where the processes that received no treatment for more
than two years remained stationary, decreased in amount or
completely disappeared (Fig. 2). Surgical excision biopsy was
additionally indicated in two patients in this group with the
of benign diagnoses.

Table II. The overview of true negative histological results

Diagnosis (n=35) Number
Inflammatory pseudotumor 6
Cirrhotic nodule 6
Focal nodular hyperplasia 5
Focal confluent fibrosis 5
Chronic hepatitis 4
Cavernous hemangioma 3
Echinococcal cyst 2
Necrotic inflammatory tissue 2
Adenoma 1
Pseudoxantoma 1

Abiopsy was performed in 76 cases (25.1%) of hypervascular
lesions and in 227 cases (74.1%) in the hypovascular process.
The vascularization of the hepatic mass was correlated with
needle gauge, number of biopsy attempts, and complications.
The Fisher's exact test proved a statistically non-significant
relationship between vascularization of lesions and number of
samplings (p=0.10), and with complications (p=0.12). These
results also show that for hypervascular lesions, a 16 G needle
and at least two attempts are suitable without a significant
increase in complication rate.

Cirrhosis was preproceduraly identified in 39 procedures
(12.9%). In 77% of the biopsies in this group, HCC was the

final diagnosis. The Fisher s exact test confirmed the known
statistically significant relationship between cirrhosis and
histological results (p<0.001) due to higher occurrence of
hepatocellular carcinoma. Other diagnoses in this group were
cholangiocarcinoma (13%) and metastatic disease (10%).

In total, 13 early complications were detected. A detailed
overview can be found in Table III. In two cases, patients were
discharged the following morning after the non-complicated
interventions. In 6 cases patients stayed in the hospital one
day further, for a total of two days. In 5 procedures severe
hemorrhaging was identified. In one case the patient s clinical
status was stable, so a conservative approach using analgesia
was sufficient. Blood transfusion was not necessary, and he
stayed in hospital for a total of 7 days. The condition of three
patients gradually deteriorated, and they had to be treated with
blood transfusions and angiography with embolization and
arrest of bleeding (Fig. 3). These patients were hospitalized for
between 4 and 24 days. The most seriously complicated case had
to undergo a surgical revision due to unstable clinical status one
day after the biopsy, but the hemorrhage could not be stopped,
and the patient died. One late complication - implant metastasis
in the biopsy needle track - was also verified (Fig. 4). In 19 cases
(6.3%) focal lesions were verified in the hepatic dome, and
an approach for reaching the process through the diaphragm

Table III. The number of verified complications

Complications (n=14) Number
Hemorrhage 5
Subcapsular hematoma 4
Pneumothorax 2
Biliary fistula 1
Needle track seeding 1
Vomiting 1

Fig. 2. The true negative result. Heterogenous focal lesion in the left liver lobe on contrast medium enhanced CT in arterial
(A) and portal venous phase (B), and on MRI examination (C). The placement of the local anesthesia needle (D) and biopsy
needle (E and E patient in supine position) with long skin-to-lesion distance. The histological result was inflammatory
pseudotumor. The process was verified surgically with identical results.
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Fig. 3. The hemorrhage. Hypovascular focal lesion in the right liver lobe on contrast medium enhanced CT examination
in the portal venous phase (A). The placement of the biopsy needle (B, patient in supine position, internal biliary
drainage in affected hepatic segment). Parenchymal and subcapsular hemorrhage was revealed on the fourth day
after the procedure in transversal and coronal plane (C and D, arrow and curved arrow). The patient was treated with
angiography with embolisation and arrest of bleeding (E and F). The final histological result was cholangiocarcinoma.

and costophrenic angle was used (Fig. 5). Pneumothorax was
revealed in only two of these interventions; a conservative
treatment was adequate in both cases. Caudate lobe lesions
did not occur in our group. The overall complication rate in
our study was 4.6%; severe complications were observed in
1.7% of procedures. The mortality rate in our group was 0.3%.

The complications of the 14 biopsies were observed and
correlated with other monitored parameters. In 8 cases the
procedure was performed in hypovascular mass and in 6
cases in the hypervascular process. In the verified 5 severe
postprocedural hemorrhages, 3 biopsies were carried out in
hypovascular tumors and 2 interventions in hypervascular

Fig. 4. The implant metastasis. Tumorous mass in the left liver lobe on contrast
medium enhanced CT examination (A). Planning the track and inserting of the
biopsy needle (B), patient in supine position. The histological result was poorly
differentiated HCC. The control CT examination 3 and 6 months (C and D, curved
arrows) after the intervention revealed vascular tumorous process of increasing
amount in the biopsy needle track.
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Fig. 5. The biopsy using an approach through the costophrenic angle.
Hypervascular focal lesion in transversal plane (A) on contrast medium enhanced
MR and simultaneously non-visible affection on contrast medium enhanced
CT in the arterial phase (B, arrow). The placement of the biopsy needle into the
expected location (C). The control CT examination straight after the procedure
revealed a small pneumothorax (D, curved arrow). The histological result was
renal cell carcinoma, clear cell subtype.

lesions. The statistical data analysis revealed a non-significant
relationship between incidence of complications, lesion size
(p=0.35), and final histological results (p=0.63).

In a total of 12 cases the diagnoses were lymphomas
(3.9%). Diftuse large B-cell lymphoma was verified as relapse
in 4 interventions, and one time as transformation of CLL/
SLL, i.e., Richter’s syndrome. Hodgkin s lymphoma was
revealed as the initial diagnosis once and as relapse in 2 cases.
Chronic lymphocytic leukemia/small lymphocytic lymphoma,
Burkitt lymphoma, Epstein-Barr virus (EBV)-associated
lymphoproliferative disease and acute myeloid leukemia were
established initially in one case each.

DISCUSSION

Historically, diseases of the liver have been verified by
clinical examination. The first percutaneous liver biopsy was
described in 1884 [9]. The procedure has been modified many
times since then, but crucial changes have been connected
with the introduction of ultrasound and CT into daily
medical practice. The first instances and experience with
these procedures were presented in the 1970s and 1980°s
respectively [10-13]. Non-targeted biopsy is still performed for
many diffuse hepatic affections [14]. However, our approach
concentrates on focal liver lesions and the verification or
exclusion of potential tumorous process.

For the correct targeting of focal lesions, imaging method
guidance is utterly essential. Ultrasound and CT are the
most commonly used modalities; however, in some sporadic
situations, other imaging techniques can be utilized. The
advantages of MRI navigation are the absence of ionizing
radiation (could be used in pediatric indications) and the

biopsy of poorly visible lesions. On the other hand, the
procedure is time-consuming and expensive due to the use
of specific instruments [15]. The results, including overall
accuracy, are similar to the established procedures [16]. A few
articles are reported with PET/CT guidance, presenting the
benefit of biopsy needle targeting into the most viable part of
the lesions, e.g., in large masses [17, 18].

Ultrasound navigation is frequently performed in clinical
practice by gastroenterologists, hepatologists or radiologists. A
percutaneous approach (using simple Brightness - B - mode or
in combination with CEUS) or an endoscopic route (EUS) can
be selected. Many published articles presenting large patient
numbers have verified high overall biopsy success (around or
slightly higher than 95%) for ultrasound guidance [19-21]. In
general, the integration of CEUS into the procedure improves
the diagnostic accuracy; poorly visible and small focal lesions
can be reached and the number of biopsy attempts decreases, as
does complication rate [22]. Endoscopic ultrasound guidance
can reach deeply located focal lesions and seems to be less
painful for the patients [23]. On the other hand, the procedure
needs special expertise, i.e., is less commonly available and
is more expensive [24]. Biopsied tissue fragmentation is also
connected with EUS biopsy [25].

Computed tomography guidance is performed by
interventional radiologists. The presented overall diagnostic
success is high (around 95%), similar to ultrasound navigation.
In small liver lesions (< 30 mm) the accuracy is slightly
lower—86% to 92% [26]. Our results (95.05% and 87.9%
respectively) correspond to these published data. Preprocedural
administration of contrast medium can improve lesion
visualization, but the time frame is short and in delayed phase
the process can disappear. The use of CT fluoroscopy may be
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helpful for rapid biopsy needle placement [27]. The procedure
can then continue with the next specimen obtained from the
same location according to anatomical landmarks [28]. The
main shortcoming of CT guidance is an ionizing radiation use.
Additionally, real-time procedure control is not so applicable
as in ultrasonography guidance. On the other hand, the clear
advantage of CT approach is its excellent image record and
storage. The concrete biopsy location can be demonstrated
in all cases, also in comparison with preprocedural imaging
examination, additionally using artificial intelligence (AI)
software.

In general, ultrasound and CT guidance are the most
common methods of navigation, with similarly high overall
accuracy and also in biopsies of small focal lesions. Both
techniques are still improving (e. g. contrast medium
administration, real-time control possibility, or anatomical
landmarks) and have their own proponents. The advantages
of the aforementioned methods of guidance can be connected
using a vision software system; these results were reported
recently [29].

Aspiration biopsy and cytology techniques (fine needle
aspiration biopsy/cytology) can be sporadically used, especially
if the lesion has a partially fluid character, but for exact final
tumorous tissue diagnostics, including subtyping, are not
suitable [30]. Only compact, non-fragmented, representative,
and verifiably biopsied specimens from a lesion of interest
can be eligible for extensive histological examinations. Core
needle biopsy, as the method able to repeatedly fulfil the
aforementioned conditions, is the most preferred procedure
using a minimally invasive approach [31]. The procedure is
considered to be safe, quick, well-tolerated, inexpensive, and
uses only local anesthesia.

Cirrhosis or other diffuse liver diseases increase the incidence
of primary malignant tumors. Biopsy played only a minor role
in the management of HCC over several years according to the
guidelines of the European Association for the Study of the Liver
(EASL) [32]. In a cirrhotic liver, the suspected focal lesion (i.e.,
HCC) is established on the basis of contrast-enhanced imaging
examinations. A biopsy is performed only when imaging-based
results remain inconclusive. The majority of these affections
fall into the category of small lesions. Furthermore, biopsy is
indicated in the lesions with present imaging hallmarks for
specific morpho-molecular analyses due to different trial and
experimental systemic therapeutic options [33]. In non-cirrhotic
patients, the biological potential of focal lesions (i.e., especially
HCC) should be verified histologically [32].

Various complications have been described over the years:
pain (at the biopsy site or towards the right shoulder), bleeding
including subcapsular hematoma, hemobilia or into the
peritoneal cavity, biliary peritonitis, or other rare complications
such as different abdominal organs or pulmonary injury and
needle track seeding [34, 35]. Postprocedural hemorrhage is the
most common complication and simultaneously, in sporadic
cases, can lead to life-threatening consequences [36]. Many
scientific articles reported various bleeding rate; hemorrhage of
any kind occurred in up to 10.9% with major bleeding episodes
ranging from 0.1 to 4.6% regarding different patient-related,
operator-related, or procedure-related factors [34, 38]. The
incidence of severe bleeding complications in our group was
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1.7%; the overall complication rate in our study was 4.6%. Our
results correspond to the published data.

Needle track seeding is significantly described in the
literature for HCGC; the incidence varies in this diagnosis between
0% and 7.69% [33, 34, 37]. In our group one seeding was verified
in 30 proven HCC procedures, i.e., the incidence in this subgroup
was 3.3%. Tumorous cells seeding for other histological diagnoses
were not sufficiently confirmed in the literature.

Various articles have reported the relationships between
biopsy needle gauge, number of passes through hepatic
parenchyma, improved diagnostic yield, and complication
rate [26, 38]. In general, a thicker needle and higher number
of samplings allow for greater amounts of tumorous tissue to
be obtained; therefore, more histopathological examinations
can be performed. The use of a broad spectrum of biopsy
instruments is referred to in scientific articles [26, 38]. In our
study, an 18 G needle was used in only 19.5% of cases; in the
majority of procedures we found the 16 G gauge more suitable.
The complication incidence was identical. Simultaneously, the
biopsied tissue quantity was larger, therefore we found wider
biopsy instruments to be more suitable.

The limits of our study are the single-center data collection;
retrospective data analysis, which depends on the hospital
information system; and the absence of a control group. The
number of engaged patients is comparable to or higher than
other published articles.

CONCLUSIONS

Core needle biopsy using a percutaneous approach and CT
guidance has high overall accuracy not only in establishing the
correct final histological diagnoses of focal liver lesions but also
in its subtyping. This technique, using at least two samplings of
16 G needle calibre and the most suitable approach, is quick,
available, well-tolerated by the patients, has a low complication
rate, and can be used routinely in clinical practice with the
expectation of a gradual increase in performed interventions.
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