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Abstract

Backgroud: The problem of diagnostic lung tumor is a challenge for clinicians, especially pulmonologists
in determining the definitive diagnosis of a lung tumor.

Objective: To analyze the suitability of the results of anatomic pathology between Core-Needle Biopsy
(CNB) and Fine-Needle Aspirate Biopsy (FNAB) in peripheral lung tumors.

Method: The design of this study used a cross-sectional study which was conducted in the period September
2019-December 2020. Participants are examined by CNB and FNAB at one time. Statistical analysis used
the Kappa test with p <0.05.

Result: Most of the tumor locations were in the superior lobe of the right lung which had FNAB results in the
category of malignancy (39.5%), non-malignant (30.0%), and undiagnosed (27.8%; p = 0.306). Meanwhile,
in CNB, most of the tumor locations in the superior lobe of the right lung had CNB results in the malignant
category (34.4%), non-malignancy (26.7%), and undiagnosed (75.0%; p = 0.240). Comparison of the results
of the anatomical pathology from the FNAB and CNB materials in the malignance category as many as 35
participants (74.5%), 7 participants (53.8%) and undiagnosed non-malignancies with 4 participants (16.7%)
with an accuracy of 69.69% (K =0.43; p=0.001 ).

Conclusion: There is a sufficient degree of agreement between the anatomical pathology results of the

FNAB and CNB materials for the diagnosis of peripheral lung tumors.
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Introduction

The problem of lung tumor diagnostic enforcement
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is a challenge for clinicians, especially pulmonologists
in determining the definitive diagnosis of a lung tumor,
the first is because generally patients arrive at an
advanced stage with the patient’s physical limitations
in carrying out invasive diagnostic procedures and the
second challenge is when the patient is able to undergo
the diagnostic procedure. However, a further problem
was faced with insufficient diagnostic specimens from
pulmonary tumor material obtained for morphological
examination by anatomical pathology colleagues.

Diagnostic modalities for peripheral pulmonary lesions



include traditional and advanced techniques. Traditional
diagnostic techniques consist of a percutaneous biopsy
technique with Transthoracic Needle
(TTNA) known as Fine Needle Aspirate Biopsy (FNAB)
and bronchoscopy, while advanced techniques include
Endobronchial Ultrasound (EBUS) and Electromagnetic
Navigation Bronchoscopy (ENB)(.

Aspiration

Today, imaging-guided percutaneous needle biopsy
is generally recognized to play an important role in the
diagnosis of various lung lesions with high diagnostic
performance and safety. A thoracic ultrasound-guided
percutaneous needle biopsy (USG) is reported to be
as safe and effective as a thoracic guided computed
tomography (CT) scan in guiding a percutaneous needle
biopsy especially in peripheral lung tumors adhering to
the chest wall),

Fine needle aspiration biopsy or known as FNAB
has been recognized as the initial diagnostic tool for
all body lesions, whether benign or malignant. In some
cases there are limitations and shortcomings where
the cytological sample from the FNAB material is
insufficient to determine a definitive diagnosis of the
lung tumor, so the patient has to undergo other diagnostic
procedures, namely performing a further procedure in
the form of a repeat FNAB, biopsy using a larger core
needle ( Core Needle Biopsy / CNB) or open biopsy.
This follow-up action does not rule out the possibility of
causing the patient to become uncomfortable, extending
the treatment period and leading to more expensive

treatment costs® .

In several hospital center services, it has been
reported that FNAB action which is immediately
followed by CNB at the same time has been implemented
and shows several advantages when this biopsy
procedure is combined in one time which includes: (a)
Time efficiency where the patient comes in one visit and
obtaining both procedures (b) The specimens obtained
by the two procedures are more adequate, representative
and complementary to enable the anatomical pathologist
to reach an accurate diagnosis (c¢) Cost-effective as

hopefully avoiding a second, potentially more invasive
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diagnostic procedure® 4.

A biopsy with a thoracic ultrasound guide as a
guide can be performed without the need for a special
room and equipment that can be easily carried to the
patient’s bedside. In this context, thoracic ultrasound is
aspired to be an alternative as a guide to percutaneous
biopsy, especially in peripheral thoracic lesions that
can offer important information, especially peripheral
lung lesions®™ ©. Based on the description above we
are interested in evaluating the suitability of the CNB
and FNAB results with the aid of thoracic ultrasound in

peripheral lung tumors.

Method

Participants in this study were lung tumor patients
who met the inclusion and exclusion criteria. Participant
inclusion criteria included patients with features of
peripheral lung tumors on chest X-ray and chest CT
scans, and a percutaneous biopsy was performed using
the assisted thoracic ultrasound guidance. Participants’
exclusion criteria included patients with a performance
score <50 or hemodynamically unstable, massive
pleural effusions that had not been treated, medastinal
tumors, central lung tumors, concomitant lung disease
conditions, hemostatic physiological disorders, and
anatomical pathology results either biopsy or FNAB or
CNB’s not out.

The research design used a cross-sectional study
in which this research was conducted in Dr. Soetomo
This
conducted in the period September 2019 - December

General Academic Hospital. research was
2020. The number of participants in this study was 66.
This study uses 2 variables, namely CNB and FNAB.
FNAB is a diagnostic procedure in the form of a
percutaneous biopsy of the thoracic region using a fine
25 gauge needle. CNB is a diagnostic procedure in the
form of a percutaneous biopsy in the thoracic region
using a 14 gauge core needle with the tip of the needle

serving as a cutter.

The FNAB sampling technique is by laying the

patient on the acting table, determining the location
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to be biopsied, disinfecting the skin in the area to be
biopsied with 10% povidone iodine followed by 70%
alcohol, placing a sterile duk, performing 2% lidocain
infiltration (1-2 cc) at the site of the biopsy, intrakutan,
subcutaneously until it reaches the parietal pleura,
performs a vertical spinal needle puncture until it reaches
the lesion. The styletis taken, the needle is connected with
a 20 cc syringe, the suction is firmly pulled, the needle
is moved up and down along 0.5-1 cm several times.
The suction is returned to its original position slowly,
the needle is removed. The biopsy material that has been
aspirated is removed onto the slide, immediately made a
flat smear, fixed then dried. If necessary this procedure
can be repeated a second or third time according to the
initial assessment by the anatomical pathology colleague

in assessing the adequacy of the specimen.

The CNB sampling technique is by inserting a
core needle at the same location at the previous FNAB
needle point until it reaches the lesion according to the
depth of the thoracic ultrasound. The biopsy material
that has been cut through the core is removed into the
slide, immediately made a flat smear, fixed then dried.
If necessary this procedure can be repeated a second
or third time according to the initial assessment by
the anatomical pathology colleague in assessing the
adequacy of the specimen. Then make post-biopsy
observations for inpatients while in the room. For
outpatients, observation is carried out for 2 hours, if there
are no complications, the patient is allowed to go home
with advice to return immediately if he has symptoms of

shortness of breath or coughing up severe blood.

Measurement data were analyzed univariate and
bivariate, where univariate data were displayed in the
form of a frequency distribution or mean + standard
deviation (SD). Measurement data were analyzed using
IBM SPSS Statistics software version 21.0 (IBM Corp.,
Armonk, NY, USA). The statistical analysis in this study
used the Kappa test with a p value <0.05 which was

considered significant.

Result

Participant Characteristics

Most of the participants were male (81.8%),
aged> 50 years (77.3%), the most common respiratory
symptom was chronic cough (63.6%). Most of the
tumors were in the right lung (62.1%) and most were in
the right superior lobe (34.8%). Most of the participants
performed anterior needle insertion (66.7%). Most
tumors measuring> 70 mm were 39.4% and the majority
of participants did not experience post-FNAB and CNB
complications (95.5%; Table 1).

The majority of the participants underwent 2 stabs
in each technique, namely the FNAB (93.9%) and the
CNB technique (63.6%). In both groups, the results of
malignant anatomic pathology were found, in which
FNAB was 57.6% and CNB was 71.2%. The ingredients
in both groups were declared adequate, with FNAB as
much as 72.7% and CNB as much as 89.4% (Table 2).

Correlation of tumor size, age, and number of

punctures on complications of post-FNAB and CNB

Most of the participants had a tumor size >70 mm in
diameter, 23 participants (36.5%) had no complications,
3.8% and 7.7% had
pneumothorax (p = 0.857). Most of the participants who

however, had hemoptysis
did not experience complications were above >50 years
old as much as 96%, but there were still participants who
experienced hemoptysis (2%) and pneumothorax (2%)
who were also> 50 years old (p = 0.198). The majority
of FNAB participants did not experience complications
with 2 stabbing as much as 95.2% (p = 1,000) and the
CNB participants did not experience complications with
more than 2 stabbing as many as 87.5%, but there were
still incidents of pneumothorax and hemoptysis with

more than 2 punctures. (p = 0.040; table 3).

Correlation between lung tumor size and location
with FNAB and CNB on pathological anatomical
findings

The most participant tumor size >70 mm had a
FNAB result in the category of malignancy (39.5%),
non-malignant (40.0%), and undiagnosed (38.9%)
with a value of p = 0.757. Meanwhile, the CNB results

were categorized as malignant (40.4%), non-malignant



(33.3%) and undiagnosed (7.6%) with p value = 0.510.
Most of the tumor locations were in the superior lobe
of the right lung which had a malignant (39.5%), non-
malignant (30.0%), and undiagnosed (27.8%) FNAB
category with p value = 0.306. Whereas the most CNB
tumor locations in the superior lobe of the right lung
had CNB results in the malignant category (34.4%),
non-malignant (26.7%), and undiagnosed (75.0%)
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with p value = 0.240. The level of conformity (not a
comparative study but conformity test) of the anatomical
pathology results from the FNAB and CNB material in
the malignance category was 35 participants (92.1%), 7
participants (70%) were not diagnosed and 4 participants
(11.2%) were not diagnosed the value K = 0.43 (p =
0.001; table 4). The accuracy value of the suitability
of the results of the anatomical pathology of the two
techniques was 69.69%.

Table 1. Karakteristik participant

Variable n (%)
Jenis kelamin
Male 54 (81.8)
Female 12 (18.2)
Age
20-30 years old 2(3.0)
31-40 years old 2(3.0)
41-50 years old 11 (16.7)
>51 years old 51(77.3)
Location of the tumor
Right lung 41 (62.1)
Left lung 25(37.9)
Location of the Lung Lobes
Right lung superior lobe 23 (34.8)
Right pulmonary medius lobe 6(9.1)
The inferior lobe of the right lung 6(9.1)
Left superior lobe of the lung 20 (30.3)
Left pulmonary inferior lobe 2 (3.0)
> 1 right lung lobe 5(7.6)
> 1 left lung lobe 4(6.1)
Needle access
Anterior 44 (66.7)
Posterior 20 (30.3)
Lateral 2(3.0)
Tumor size
21-30 mm 2 (3.0)
31-40 mm 7 (10.6)
41-50 mm 1(1.5)
51-60 mm 18 (27.3)
61-70 mm 12 (18.2)
>70 mm 26 (39.4)
Complications
Hemoptysis 1(1.5)
Pneumothorac 2 (3.0)
Nothing 63 (95.5)
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Table 2. Characteristic differences between DNA and CNB

Variable FNAB CNB
Number of Punctures
2 times 62 (93.9) 42 (63.6)
> 2 times 4(6.1) 24 (36.4)
Findings
Malignation 38 (57.6) 47 (71.2)
Non malignant 10 (15.2) 13 (19.7)
Undiagnosed 18 (27.3) 6(9.1)
Results of Anatomical Pathology
Malignance
Squamous cell carcinoma
. 5(7.6) 9(13.6)
Adenocarcinoma
. 19 (28.8) 25(37.9)
Small cell carcinoma
. 0(0.0) 5(7.6)
Atypic cells
. 8(12.1) 1(1.5)
Metastasis
. 1(1.5) 5(7.6)
Malignant round tumor cells
. 5(7.6) 1(1.5)
Non malignant
. . 1(1.5) 4(6.1)
Granulomatous inflammation
. . . 9(13.6) 9(13.6)
Non specific chronic inflammation
. 18 (27.3) 7 (10.6)
Undiagnosed
Not representative /necrosis
Adequacy of Materials
Adequate material 48 (72.7) 59 (89.4)
Inadequate material 18 (27.3) 7 (10.6)

Table 3. Complications of patients with FNAB and CNB

Complications
Variabl
artable Hemoptysis Pneumothorac Nothing P
Tumor size
21-30 mm 0(0.0) 0(0.0) 2(3.2)
31-40 mm 0(0.0) 0(0.0) 7(11.1)
41-50 mm 0(0.0) 0(0.0) 1(1.6) 0.857
51-60 mm 0(0.0) 0(0.0) 18 (28.6) ’
61-70 mm 0(0.0) 0(0.0) 12 (19.0)
>70 mm 1 (100.0) (100.0) 23 (32.0)
Age
20-30 years old 0(0.0) 0(0.0) 2(3.2)
31-40 years old 0(0.0) 1 (50.0) 1(1.6) 0.198
41-50 years old 0(0.0) 0(0.0) 11(17.5) '
>51 years old 1 (100.0) 1 (50.0) 49 (77.8)
Number of FNAB Punctures
2 times 1(1.6) 2(3.2) 59 (95.2) 1.000
> 2 times 0(0.0) 0(0.0) 4 (100.0) '
Number of CNB Punctures
2 times 0(0.0) 0(0.0) 42 (100.0) 0.040
> 2 times 1(4.2) 2(8.3) 21 (87.5) '
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Table 4. Correlation of lung tumor location with FNAB and CNB techniques

FNAB CNB
Variable N Undi p N Undi P
Malignation maligllllant gr:loslead Malignation maliglrllant gl:losl:d
Tumor size
21-30 mm 0 (0.0) 1 (10.0) 1(5.6) 0 (0.0) 2(13.3) 0 (0.0)
31-40 mm 3(7.9) 2(20.0) 2(11.1) 4(8.5) 3(20.0) 0 (0.0)
41-50 mm 1(2.6) 0 (0.0) 0 (0.0) 0757 12.1) 0 (0.0) 0 (0.0) 0510
51-60 mm 11(28.9) 2(20.0) 5(27.8) 14 (29.8) 2(13.3) 2 (50.0)
61-70 mm 8(21.0) 1 (10.0) 3(16.7) 8 (19.1) 3(20.0) 0 (0.0)
>70 mm 15 (39.5) 4 (40.0) 7(38.9) 19 (40.4) 5(33.3) 2 (50.0)
Location of
the Lung
Lobes
Right lung
superior lobe
Right
pulmonary
medius lobe 15 (39.5) 3(30.0) 5(27.8) 16 (34.4) 4(26.7) 3 (75.0)
The inferior 4(10.5) 1 (10.0) 1(5.6) 6 (12.8) 0(0.0) 0(0.0)
lgzﬁt"liﬁlge 2(5.3) 1(10.0) 3(16.7) 3(6.4) 3 (20.0) 0(0.0)
Left superior 13 (34.2) 3(30.0) 4(22.0) 0.306 15 (31.9) 5(33.3) 0 (0.0) 0.240
Jobe of the 1(2.6) 0 (0.0) 1(5.6) 12.1) 1(6.7) 0 (0.0)
lung 0 (0.0) 2(20.0) 3(16.7) 2(4.3) 2(13.3) 1(25.0)
Left 3(7.9) 0 (0.0) 1(5.6) 4(8.5) 0 (0.0) 0 (0.0)
pulmonary
inferior lobe
> 1 right lung
lobe
> 1 left lung
lobe

*Kappa test results obtained results K =0.43; p <0.001

Discussion

What factors can increase the diagnostic value
of trantoracial biopsy and prove the safety of thoracic
ultrasound in guiding CNB in peripheral lung tumors,
chest wall tumors, anterior mediastinal lesions. The size
of the lesion does not appear to affect the diagnostic
accuracy with thoracic ultrasound as a guide, however,
the diagnostic rate is decreased in lesions located close to
the ribs and is influenced by the respiratory movements
of the patient and there are no serious complications

from this procedure(?).

CNB was significantly higher in preparing adequate
material than that of FNAB. The adequate material
for FNAB was found to be correlated with tumor size.
Increasing the number of passes (needle pass away) in
the FNAB technique is reported to increase the material
to be more adequate. Operators’ flight hours in univariate
analysis were reported to play a role in providing
adequate material. The FNAB specimen at 35 mm lesion
size was reported to be sufficient to obtain specimens to
be used for molecular follow-up tests. On the other hand,

direct assessment by direct on-site anatomical pathology
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may be the best way to ensure sample adequacy®.

The diagnostic accuracy of the tansthoracic biopsy
material is significantly affected by the size of the lesion,
the accuracy will decrease in lesions smaller <20 mm
and the accuracy will be increased in lesions >50 mm
in size. The larger the lesion, the greater the chance that
the tumor tissue or cells will experience necrosis, so
the more likely the specimen is inadequate to make a
definitive diagnosis. In fact, thoracic ultrasound cannot
identify the incidence of necrosis of a tumor lesion, so the
strategy for sampling large lesions is to target the biopsy
area at the periphery to avoid the central area of the lung
mass where the likelihood of the area of necrosis is high.
The rate of presence of necrosis in lesions measuring
<20 mm, 21-49 mm and >50 mm was 3.9%, 11.7% and
28.8%, respectively®.

The diagnostic accuracy of the transthoracic biopsy
will decrease with the size of the lung tumor. Small
lesions may have decreased accuracy probably because
if the size of the lesion is small it is possible for the
lesion to move during the respiratory phase so that the
needle fails to accurately target the lesion throughout the

patient’s respiration cycle> & 1),

The location and size of the tumor lesion will
affect the accuracy of the FNAB. A good location for
the FNAB technique if the tumor lesion is peripherally
large. The location of the lung tumor in the superior
lobe is easier to reach the biopsy needle with a straight
needle angle, this position makes it easier for the needle
to collect material without having to change the pleural
space!V). The location of the mass attached to the pleura
will also cause less movement during respiration, which

can improve accuracy (112,

In this study, there was no correlation between age,
lesion size and the number of FNAB trajectories on the
incidence ofcomplications. Based onthe study by Capalbo
reported age as a factor influencing complications,
with the incidence of pneumothorax due to CNB being
reported in the majority of young subjects, parenchymal
bleeding in the elderly and more complications in the right

lung. 50% of pneumothorax cases occur in the superior

lung lobe with CNB technique, 40% of parenchymal
hemorrhage in the inferior lobe in FNAB. In terms of
size, the CNB technique was more complicated than
FNAB in lesions less than 3.5 ¢cm in size. However, it is
different from our research that Capalbo’s study did not
perform biopsy simultaneously so that we can find out in
detail the incidence of complications for each technique.
Parameters associated with complications were needle
access, lesion size, age, needle diameter, and number
of needle passes. With regard to age, complications of
pulmonary parenchymal hemorrhage and hemoptysis
occur more frequently in old age for those undergoing
CNB, possibly because elderly patients are usually on
anticoagulant therapy because of cormorbid disease.
There was no significant correlation between the number
of passes with complications and diagnostic accuracy
because the average success was only 1 pass, in contrast
to other studies that pneumothorax was more common in
those who underwent a large number of passes because
this could result in a number of trauma to the pleura so

required in the future to hold the coaxial needle!').

Conclusion

The majority of study subjects were male, aged more
than 50 years, chronic cough was the most respiratory
symptom, the majority of the distribution of tumors was
in the superior lobe of the right lung, the majority of
tumor size was >70 mm, and dominant needle access
was from the anterior direction, with the most pathology
results. Pulmonary adenocarcinoma. There was no
correlation between lung tumor size and pathological
anatomical findings with each of the biopsy techniques.
There was no correlation between the location of lung
tumors and the findings of the pathology anatomy in
each of the biopsy techniques. There was no correlation
between tumor size, age and number of FNAB needle
passes and the incidence of each complication. There
appears to be a significant correlation between the
numbers of CNB needle passes more than 2 passes to the
incidence of complications. Obtained a sufficient level of
conformity between the CNB and FNAB results with a
Kappa coefficient of 0.43 or 43% obtained a significance
value of p < 0.001 with an accuracy of 69.69%.
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