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1. LIST OF ABBREVIATIONS

AE Event adverse

CT Computer tomography

DPS distance to pleural surface

G gauge

INR International Normalized Ratio

N number

NSMT non suitable for molecular testing
PET-CT Positron Emission Tomography/Computed Tomography
PT prothrombin time

SIR Society of Interventional Radiology
SMT suitable for molecular testing

SUV Standardized Uptake Value

US Ultrasound



2. INTRODUCTION

In the setting of lung cancer suspicion, CT-guided percutaneous lung biopsy
is a widely used procedure with high diagnostic accuracy (>95%) and
acceptable adverse events (38.8%) (1-5). In the era of personalized and
targeted cancer therapy, in addition to histopathological diagnosis of tumor
subtypes, biopsy samples must also provide the suitability for molecular
testing (2, 4, 6, 7). A widespread problem occurring in about 40% of the time
is the lack of enough tissue to guarantee molecular testing, which could result
in repeat biopsy and delayed start of therapy (8). Factors related to the patient,
biopsy target, and procedure (i.e., needle size or number of samples), could
affect the adequacy of tissue (6). As regard to the needle size, the lower-
needle (16-14G) could help obtain more specimens, but their use is still under
debate (4, 6). The choice of the needle size is still an operator-controlled
factor based on the radiologic characteristics of the biopsy target and the risk
of adverse events (AE) (4, 6). In order to prevent AEs, it is common practice
to use higher-gauge needles (18G-20G), posing the risk of insufficient
material (6). In contrast, it has been demonstrated that the real risk of adverse
events is based on the amount of pleural passages that could be reduced with
lower-gauge needle (16G-14G) and coaxial technique (6). Indeed, a recent
study comparing the use of 16G and 18G core needles in US-guided
percutaneous biopsy for peripheric lesion recommends using 16G needles
with just 2 times of needle passes, as more amount of the tissue can be
obtained for molecular testing without increased adverse events (6).

The aim of this study is to evaluate the clinical effectiveness of CT-guided

percutaneous lung biopsy using lower-gauge needle in molecular tests.



3. PURPOSE OF THE STUDY

The primary aim of this study was to identify factors influencing tissue
samples suitability for molecular testing in CT-guided percutaneous lung
biopsy performed with thicker needle in suspected lung cancer.

The secondary aim was to evaluate the incidence of adverse events and to

identify factors influencing their onset.



4. MATERIAL AND METHODS

4.1 Study population

This is a single center retrospective study in which consecutive patients
undergoing percutaneous CT-guided pulmonary biopsy for suspicious lung
cancer between June 2022 and June 2024 at the “Department of Radiology
of the Humanitas Istituto Clinico Catanese” (Catania, Italy) were enrolled.
Data were collected from our prospective database. Inclusion criteria were:
histologic diagnosis of lung tumor (primitive or secondary) at percutaneous
biopsy confirmed by surgery or clinical course and imaging follow-up;
procedure performed with needle biopsy of 16G or 14G; samples in which
molecular testing is crucial.

Exclusion criteria were: severe coagulopathies that could not be corrected
(platelet count lower than 50.000/mm3, INR >1.5, and PT < 50%) and severe
chronic obstructive pulmonary disease.

Patient’s characteristics were collected including: demographic information
(i.e. age, gender) history of smoking, history of cancer, emphysema and

hypertension.

4.2 Biopsy procedure

All percutaneous core lung biopsies were proposed and approved during our
weekly multidisciplinary meeting on lung tumours.

All procedures were performed by a young interventional radiologist under
CT guidance using a 128-slice CT scanner (Revolution EVO, General

Electric, Milwaukee, WI, USA) and a tru-cut semiautomatic device 16G or
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14G (Precisa, HS). A pre-procedural CT scan was performed in order to plan
patients’ position (supine, prone o lateral) and a metallic marker was placed
on the skin to guide the needle access. Nodule’s characteristics recorded
include: diameter, type (mass, lesion), localization, distance to pleural surface
(DPS), and necrosis. Biopsy targets were divided into ‘lesion’ (<30 mm) or
‘mass’ (>30 mm) according to dimension, and in ‘upper’, ‘middle’, ‘lower’,
‘peripheric’ (DPS <30 mm) or ‘central’ (DPS > 30 mm) according to the
location.

If a PET-CT performed prior biopsy was available, the target was defined as
the area with the highest SUV max value.

After administration of local anaesthesia (lidocaine at 2%), the core needle
was inserted, and its position was adjusted under intermittent CT guidance.
During the procedure, at least one CT scan showing the evidence of the
needle tip in the target lesion was performed. The number of samples
collected was defined according to the feasibility of the procedure and the
patients’ collaboration. The procedure should be stopped in case of the onset
of adverse events or patient’s inability to maintain the position. According to
the number of samples obtained, biopsies were divided into two groups:
group A < 3 samples and group B >3 samples.

For each procedure, patient’s position, needle gauge, number of samples,

adverse events and repeat biopsy were systematically collected.

4.3 Tissue analysis
Tissue samples were kept in 10% formaldehyde solution and sent to
pathology laboratory. A pathologist with at least 10 years’ experience in

pulmonary diseases performed the pathological evaluation and estimated the
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possibility to conduct molecular analyses.
Time to diagnosis was defined as the time in days between collection and the

receipt of pathological report.

4.4 Follow-up and outcomes

CT scan was performed immediately after removal of biopsy needle in order
to detect early adverse events (i.e., pneumothorax, haemorrhage). Adverse
events (AE) were classified according to Society of Interventional Radiology
(SIR).

In case of AE, an additional chest radiography was performed to monitor
their course. Technical success was defined as the evidence of the needle
tip in the target lesion at CT scan and the achievement of material
susceptible of histological evaluation. All patients had disease confirmed

by surgery or clinical course and imaging follow-up.

4.5 Statistical analysis

Continuous variables were reported using means + standard deviation
(SD). All analyses were performed using IBM-SPSS (IBM Corp.). Chi-
square test and independent T-test were applied to compare the difference
of the categorical and continuous variables and to assess the effects of
variables positively influencing the suitability for molecular testing and
those posing a risk for AE. A p-value <0.05 was considered significant

and p-value < 0.001 highly significant.



5. RESULTS

5.1 Study population and baseline characteristics

Between June 2022 and June 2024, 138 lung biopsies were performed in 133
patients for lung cancer suspicion (Figure 1).

25 biopsies were excluded due to (a) non tumoral histopathology nature
(n=11) (b) non diagnostic sample (n=7), (c) atypia and dysplasia (n=4), (d)
18G needle used (n=2) and (e) pleural tumor at pathology report (n=1).
Therefore, 111 biopsies in 111 patients (median age: 70 years + 9 SD; M/F:
68/43) were included in this study (Table 1).

History of cancer was noted in 37.8% (42/111) of patients, mainly of
gastrointestinal origin (41.4%).

Smoking was noted in 79 patients (71.2 %) and history of lung cancer in 5
patients (11.9 %).

About the biopsy target, median size was 48.8 mm with upper location in 53.2
% (59/111) patients and peripheric location in 90.1 % (100/111).

Lung biopsy was performed with 16G needle in 90.1% of patients (100/111)
and in prone position in 53.2 % (59/111) of cases.

Among histopathology results, samples were categorized as primary tumor in
87.4 % (97/111), most of all adenocarcinoma (52%) and secondary tumor in

12.6% (14/111), especially of gastrointestinal origin (4.5%).



Figure 1: Study flowchart

138 Lung biopsy performed
(June 2022 to June 2024)

Y

Lung biopsy included (n=113)

\
Lung biopsies excluded

(n=25):

- Non tumoral
hystopathology (n=11)
- Non diagnostic (n=7)
- Atypia and dysplasia (n=4)
- 18G needle (n=2)
- Pleural tumor (n=1)

j Molecular testing non necessary

Molecular testing necessary (n=111)

(n=2)

Sample suitable Sample non suitable
for molecular testing for molecular testing
(n=105) (n=6)




Table 1. Characteristics of patients that underwent lung biopsies.

Characteristic

N (%) or Media (SD)

Patients n=111
Age (media £SD, years) 70 (9)
Gender (n, %)

Male 68 (61.2)
Female 43 (38.8)
Smoking (n, %)

No 32(28.8)
Yes 79 (71.2)
Previous history of cancer (n, %)

No 69 (62.2)
Yes 42 (37.8)
Type of previous cancer (n, %)

Gastrointestinal 11 (9.9)
Lung 5 (4.5)
Breast 4 (3.6)
Urinary tract 7 (6.3)
Others 11 (9.9)
Multiple tumors 4 (3.6)
Emphysema (n, %)

No 54 (48.6)
Yes 57 (51.4)
Hypertension (n, %)

No 70 (63.1)
Yes 41 (36.9)
Biopsy target

Target size (media £SD, mm) 48,8 (24.7)
<30 mm (lesion) (n, %) 33(29.7)
>30 mm (mass) (n, %) 78 (70.3)
Location (n, %)

Upper (upper lobes) 59 (53.2)
Middle (median lobe and lingula) 9(8.1)
Lower (lower lobes) 43 (38.7)
Necrosis (n, %)

No 73 (65.8)
Yes 38(34.2)
DPS (media £SD, mm) 10 (13.3)
DPS <30 mm, Peripheric (n, %) 100 (90.1)
DPS > 30 mm, Central (n, %) 11 (9.9
Procedure

Needle Gauge (n, %)

16G 100 (90.1)
14G 11 (9.9)
Patient position (n, %)

Supine 36 (32.4)
Prone 59 (53.2)
Lateral 16 (14.4)
Adverse Event (n, %)

No 90 (81.1)
Yes 21 (18.9)
Grade SIR (n, %)

Mild AE 15 (13.5)
Moderate AE 6 (5.4)
Type of AE (n, %)

Pneumothorax 12 (10.8)
Hydropneumothorax 1(0.9)
Haemorrhage 8 (7.2)

Histopathology

Time to diagnosis (median £ SD, days) 9 (5)
Number of samples (n, %)

<3 (Group A) 64 (57.7)
>3 (Group B) 47 (42.3)
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Suitability for molecular testing (n, %6)

Yes 105 (94.6)
No 6 (5.4)
Histopathology results (n, %)

Primary tumor 97 (87.4)
Adenocarcinomas 58 (52.3)
Adenosgquamous carcinoma 6 (5.4)
Squamocellular carcinoma 20 (18)
Neuroendocrine tumor 12 (10.8)
Lymphoma 1(0.9)
Secondary tumor 14 (12.6)
Gastrointestinal origin 5 (4.5)
Gynecological origin 2 (1.8)
Breast origin 4 (3.6)
Melanoma origin 1(0.9)
Thyroid origin 1(0.9)
Thymic origin 1(0.9)

Unless otherwise indicated, results are expressed as numbers (percentages).
Abbreviations: N, number; DPS, distance to pleural surface; AE, Adverse Event; SIR, Society of
Interventional Radiology

5.2 Procedure and tissue sampling

In group A were included 64 biopsies of targets with median size of 41.7 mm
+ 24 SD, localized in upper lung in 43.7 % of cases (28/64).

In group B were included 47 biopsies of targets with median size of 58.6 mm
+25.9 SD, localized in upper lung in 65.9% of cases (31/47).

There was no difference in terms of age, gender, smoking, emphysema,
hypertension, lesion location and DPS, patient position, adverse events and
suitability for molecular testing between group A and group B (Table 2).

In group B there was a higher percentage of mass (80.8 % vs 62.5 %, p< 0.05)
and target necrosis (55.3% vs 18.8%, p < 0.001) compared to group A.

In group A there was a higher use of 16G needle (95.3 % vs 83 %, p< 0.05)
compared to group B.

In group A adverse events occurred in 25% (16/64) instead in group B in 10.6

% (5/47) with no statical difference.
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Table 2: Variables in Group A and B according to sampling numbers.
Variables

Group A Group B P
Patients (n=64) (n=47)
Age (media years £SD) 70+9 70+9 0.99
Gender (n, %) 0.2
Male 36 (56.2) 32 (68.1)
Female 28 (47.3) 15 (31.9)
Smoking (n, %) 0.28
No 21(32.8) 11 (23.4)
Yes 43 (37.2) 36 (76.6)
Emphysema (n, %) 0.27
No 34 (53.1) 20 (42.6)
Yes 30 (46.9) 27 (57.4)
Hypertension (n, %) 0.35
No 38 (59.4) 32 (68.1)
Yes 26 (40.6) 15 (31.9)
Biopsy target
Target size 0.037
<30 mm (lesion) (n, %) 24 (37.5) 9 (19.2)
>30 mm (mass) (n, %) 40 (62.5) 38 (80.8)
Location (n, %) 0.06
Upper (upper lobes) 28 (43.7) 31 (65.9)
Middle (median lobe and lingula) 6 (9.4) 3(6.4)
Lower (lower lobes) 30 (46.9) 13 (27.7)
Necrosis (n, %) <0.001
No 52 (81.2) 21 (44.7)
Yes 12 (18.8) 26 (55.3)
DPS 0.67
DPS <30 mm, Peripheric (n, %) 57 (89) 43 (91.5)
DPS > 30 mm, Central (n, %) 7(11) 4 (8.5)
Procedure
Needle Gauge (n, %) 0.03
16G 61 (95.3) 39 (83)
14G 3 @47 8 (17)
Patient position (n, %) 0.13
Supine 16 (25) 20 (42.6)
Prone 37 (57.8) 22 (46.8)
Lateral 11 (17.2) 5 (10.6)
Adverse Event (n, %) 0.056
No 48 (75) 42 (89.4)
Yes 16 (25) 5 (10.6)
Histopathology
Suitability for molecular testing (n, %) 0.65
Yes 60 (93.7) 45 (95.7)
No 4 (6.3) 2 (43)

Abbreviations: N, number; DPS, distance to pleural surface, AE, Adverse Event
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5.3 Histopathology and suitability for molecular testing

Mean time to diagnosis was 9 days + 5 SD. Among the histopathology nature,
a notable prevalence of primary lung cancer was observed (97%) with
adenocarcinoma (58%) as the most common histotype.

Samples were suitable for molecular testing in 94.6 % of cases (105/111),
93.75 % in group A (60/64) and 95.7 % in group B (45/47) with no significant
difference (p=0.65).

According to the suitability for molecular testing, we divided tissue samples
in “suitable for molecular testing (SMT)” and “non suitable for molecular
testing (NSMT)”.

SMT group included 105 samples of a biopsy target that was peripheric in
95%, > 30 mm (mass) in 62.5 % and localized in upper lung in 54.3%;
biopsies were performed in prone position in 52.4%, with 16G needle in 89.5
%, collecting <3 samples in 57.1%.

NSMT group included 6 samples of a biopsy target that was peripheric in
83.3%, <30 mm (lesion) in 80.8 % and localized in lower lung in 80.8%;
biopsies were performed in prone position in 80.8%, with 16G needle in 100
%, collecting <3 samples in 80.8%.

There was no difference in terms of age, gender, emphysema, lesion location
and DPS, patient position and adverse events between SMT group and NSMT
group (Table 3).

In NSMT group there was a higher rate of lesion (80.8 % vs 37.5 %, p< 0.05)
compared to SMT group.

We also analysed tissues samples suitability for molecular testing in lesion
(<30 mm) and mass (>30 mm) group separately.

As regard to the lesion group, Table 4 shows the predictors for suitability for
12



molecular testing.

In this group there was no difference in terms of “patient”, “biopsy target”
and “procedure” variables.

As regard to the mass group, Table 5 shows the predictors for suitability for
molecular testing. In this group there was no difference in terms of patient’
and procedure’ variables. About biopsy target, in SMT group there was a
higher percentage of peripheric mass (92.1 % vs 50 %, p< 0.05) compared to

NSMT group.

Table 3: Predictors of suitability for molecular testing in lung biopsies.

Variables

SMT NSMT p
Patients (n=105) (n=6)
Age (media + SD, years) 70 (9) 71 (5) 0.72
Gender (n, %) 0.25
Male 63 (60) 5(83.3)
Female 42 (40) 1(16.7)
Emphysema (n, %) 0.44
No 52 (53.1) 2(19.2)
Yes 53 (46.9) 4 (80.8)
Biopsy target
Target size 0.042
<30 mm (lesion) (n, %) 29 (27.6) 4 (80.8)
>30 mm (mass) (n, %) 76 (72.3) 2(19.2)
Location (n, %) 0.14
Upper (upper lobes) 57 (54.3) 2 (19.2)
Middle (median lobe and lingula) 9 (8.6) 0 (0)
Lower (lower lobes) 39 (37.1) 4 (80.8)
Necrosis (n, %0) 0.96
No 69 (65.7) 4 (80.8)
Yes 36 (34.3) 2(19.2)
DPS 0.56
DPS <30 mm, Peripheric (n, %) 95 (90.5) 5(83.3)
DPS > 30 mm, Central (n, %) 10 (9.5) 1(16.7)
Procedure
Needle Gauge (n, %) 0.4
16G 94 (89.5) 6 (100)
14G 11 (10.5) 0(0)
Patient position (n, %) 0.56
Supine 34 (32.4) 2 (19.2)
Prone 55 (52.4) 4(80.8)
Lateral 16 (15.2) 0 (0)
Adverse Event (n, %) 0.35
No 86 (81.9) 4 (80.8)
Yes 19 (18.1) 2(19.2)
Number of samples (n, %) 0.65
<3 (Group A) 60 (57.1) 4 (80.8)
>3 (Group B) 45 (42.9) 2(19.2)

Abbreviations: SMT, suitable for molecular testing, NSMT non suitable for molecular testing, N,
number; DPS, distance to pleural surface, AE, Adverse Event
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Table 4: Predictors for suitability for molecular testing in lung lesions.
Variables in lesion

SMT NSMT p
Patients (n=29) (n=4)
Age (media = SD, years) 71.66 (8.4) 71.5(5.7) 0.97
Gender (n, %) 0.16
Male 11 (37.9) 3 (75)
Female 18 (62.1) 1(25)
Emphysema (n, %) 0.94
No 15 (51.7) 2 (50)
Yes 14 (48.3) 2 (50)
Biopsy target
Location (n, %) 0.53
Upper (upper lobes) 10 (34.5) 2 (50)
Middle (median lobe and lingula) 2 (6.9) 0 (0)
Lower (lower lobes) 17 (58.6) 2 (50)
Necrosis (n, %) 0.24
No 27(93.1) 3(75)
Yes 2 (6.9 1(25)
DPS 0.43
Peripheric (n,%) 25 (86.2) 4 (100)
Central (n,%) 4 (13.8) 0 (0)
Procedure
Needle Gauge (n, %)
16G 29 (100) 4 (100)
14G 0 (O 0 (O
Patient position (n, %) 0.48
Supine 8 (27.6) 1(25)
Prone 14 (48.3) 3 (75)
Lateral 7(24.2) 0 (0)
Adverse Event (n, %) 0.13
No 24 (82.8) 2 (50)
Yes 5(17.2) 2 (50)
Number of samples (n, %6) 0.9
<3 (Group A) 21 (72.4) 3 (75)
>3 (Group B) 8 (27.6) 1(25)

Abbreviations: SMT, suitable for molecular testing, NSMT non suitable for molecular testing, N,
number; DPS, distance to pleural surface, AE, Adverse Event

14



Table 5: Predictors for suitability for molecular testing in lung masses.
Variables in lung masses

SMT NSMT p
Patients (n=76) (n=2)
Age (media £SD, years) 69.5(9.6) 71.50 (4.9) 0.77
Gender (n, %) 0.34
Male 52 (68.4) 2 (100)
Female 24 (31.6) 0 (0
Emphysema (n, %) 0.17
No 37(48.7) 0 (0)
Yes 39 (51.3)  2(100)
Biopsy target
Location (n, %) 0.06
Upper (upper lobes) 47 (61.9) 0 (0)
Middle (median lobe and lingula) 7 (9.2) 0 (0)
Lower (lower lobes) 22 (28.9) 2 (100)
Necrosis (n, %) 0.88
No 42 (55.3) 1 (50)
Yes 34 (44.7) 1 (50)
DPS 0.04
Peripheric (n, %) 70 (92.1) 1 (50)
Central (n, %) 6 (7.9 1 (50)
Procedure
Needle Gauge (n, %) 0.5
16G 65 (85.5)  2(100)
14G 11(145) 0(0)
Patient position (n, %) 0.8
Supine 26 (34.2) 1 (50)
Prone 41 (53.9) 1 (50)
Lateral 9 (11.8) 0 (0)
Adverse Event (n, %) 0.5
No 62 (81.6) 2 (100)
Yes 14(184) 0 (0)
Number of samples (n, %0) 0.97
<3 (Group A) 39 (51.3) 1 (50)
>3 (Group B) 37 (48.7) 1 (50)

Abbreviations: SMT, suitable for molecular testing, NSMT non suitable for molecular testing, N,
number; DPS, distance to pleural surface, AE, Adverse Event

5.4 Follow-up and outcome

Technical success was achieved in 100% of patients. AE, especially mild
according to SIR Classification (13.5 %), occurred in 18.9 % (21/111), with
pneumothorax as the most common (10.8 %, 12/111).

Peripheric location (94.5 vs. 5.5%, p < 0.001) significantly decreased the risk
of AE.

In contrast, the absence of necrosis (85.7 vs 14.3, p < 0.05) and lower location

(57.6 vs 19.6 vs 23.8, p< 0.05) significantly increased the risk of AE.
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Table 6: Predictors for procedure-related adverse events.

Variables
No Adverse Adverse p
Event event
Patients (n=90) (n=21)
Age (media + SD, years) 69+9 71+10 0.44
Gender (n, %) 0.055
Male 59 (65.5) 9 (42.9)
Female 31 (34.5) 12 (57.1)
Smoking (n, %) 0.11
No 23 (25.5) 9 (42.9)
Yes 67 (74.5) 12 (57.1)
Emphysema (n, %) 0.55
No 45 (50) 9 (42.9)
Yes 45 (50) 12 (57.1)
Hypertension (n, %) 0.9
No 57 (63.3) 13 (61.9)
Yes 33 (36.7) 8(38.1)
Biopsy target
Target size 0.68
<30 mm (lesion) (n, %) 26 (28.9) 7(33.3)
>30 mm (mass) (n, %) 64 (71.1) 14 (66.7)
Location (n, %) 0.01
Upper (upper lobes) 54 (60) 5 (23.8)
Middle (median lobe and lingula) 5 (5.6) 4 (19.1)
Lower (lower lobes) 31 (34.4) 12 (57.1)
Necrosis (n, %) 0.03
No 55 (61.1) 18 (85.7)
Yes 35 (38.9) 3(14.3)
DPS <0.001
Peripheric (n, %) 85 (94.5) 15 (71.4)
Central (n, %) 5 (5.5) 6 (28.6)
Procedure
Needle Gauge (n, %) 0.95
16G 81 (90) 19 (90.5)
14G 9 (10) 2 (9.5
Patient position (n, %) 0.39
Supine 30 (33.3) 6 (28.6)
Prone 49 (54.5) 10 (47.6)
Lateral 11 (12.2) 5 (23.8)

Abbreviations: AE, Adverse Event, N, number; DPS, distance to pleural surface
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6. DISCUSSION

In the era of personalized and targeted therapy for lung cancer, biopsy
samples must provide both histopathological diagnosis of tumor subtypes and
adequacy for molecular testing.

Until now, only few studies have focused on successful tissue adequacy for
molecular testing of CT-guided lung biopsy (2).

Furthermore, the choice between lower-gauge and higher-gauge needle is still
under debate and an operator-controlled factor.

In the setting of interventional oncology, identifying the safest and most
effective needle providing enough tissue suitable for molecular testing should
be a priority.

Previous studies showed that the amount of tissue is more when lower-gauge
needle is used, and adequate amount of the sample are known to increase the
success rate (6).

Our results confirmed the high efficacy and safety of CT guided percutaneous
biopsy using a lower-gauge needle, with high success rate (100%) without
increase of adverse events (18.9%).

In our study, the adequacy rate for molecular tests from CT-guided biopsy
performed with a lower-gauge (16G-14G) needle was 94.6%, in agreement
with the literature (> 90%) (5).

Lin et al, in a metanalysis of biopsy performed with higher-gauge needle
(18G-20G), suggested that tumor size more than 3 cm (93.1 vs. 88.7%, p <
0.001), and tissue core number >3 (94.5 vs. 90.8%, p = 0.012) significantly
increased diagnostic yield, with no difference in adequacy rate (2).

Our findings suggested that tumor size > 30 mm (mass) was a predictor for

success of suitability for molecular testing (p=0.04). Moreover, in the
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subgroup analysis, peripheric location significantly increased the adequacy
success rate (p=0.04).

As regard to the number of samples, Beck et al suggested that four samplings
with lower-gauge needle (20G) can be adequate for various molecular
analyses for lung malignancy (9).

In addition, Jamshidi et al in a study conducted with higher-gauge needle
(18G-20G) biopsies, showed that in order to obtain tissue suitable for
molecular testing, lower-gauge needles with fewer passes should be preferred
than higher-gauge needles with more passes (10).

A recent study of Huang et al. comparing the use of 16G and 18G core
needles in US-guided percutaneous biopsy for peripheric lesion recommends
using 16G needles with just 2 times of needle passes, as more amount of the
tissue can be obtained for molecular testing without increased the risk of
adverse events (6).

Our results showed, no significant difference in terms of suitability for
molecular testing and adverse events between group A (<3 samples) and
group B (>3 samples).

In group B there was a higher percentage of mass (80.8 % vs 62.5 %, p< 0.05)
and target necrosis (55.3% vs 18.8%, p < 0.001) compared to group A. This
may be related to the fact that the number of samples collected depended on
the feasibility of the procedure and the mass was suitable for receiving
multiple samples at different points. In contrast, in necrotic target, more
samples are necessary to minimise the risk of non-diagnostic sampling.

In group A there was a higher use of 16G needle (95.3 % vs 83 %, p< 0.05)
compared to group B. This is not clinically relevant because the choice of
needle is up to the operator.

In this study, the use of lower-gauge needle appeared to be safe, with an
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overall adverse events rate of 18.9%, lower than those previously reported
(38.8 %) (3). Prior metanalysis recognized pneumothorax as the most
common adverse event after CT-guided percutaneous biopsy with a rate 25%,
followed by haemorrhage at 18% (3, 11). Our results demonstrated a
pneumothorax rate of 10.8% and a (6) (i.e. longer distances to the pleural
surface and small size target) has shown to significantly increased the risk of
pneumothorax (3, 4). In our study, peripheric location (94.5 vs. 5.5%, p
<0.001) significantly decreased the risk of AE; in contrast, the absence of
necrosis (85.7 vs 14.3, p <0.05) and lower location (57.6 vs 19.6 vs 23.8, p<
0.05) . significantly increased the risk of AE.

This study had some limitations. At first, it was a retrospective and single-
center study.

Secondarily, the biopsy method (i.e. needle gauge and number of samples)

was based on the discretion of the operator.
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7. CONCLUSIONS

In conclusion, CT-guided percutaneous biopsy with a lower-gauge needle is
a safe and effective procedure that provides sufficient tissue for molecular
testing without requiring more than 3 samples or increasing the risk of

adverse events.
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