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Abstract

Background

Transthoracic computed tomography-guided lung biopsy is a minimally invasive and reliable procedure for
evaluating pulmonary lesions. This study aimed to determine the diagnostic yield and analyze complications
related to transthoracic Computed Tomography -guided lung biopsy.

Materials and Methods

A prospective study was conducted on 65 patients undergoing computed tomography-guided transthoracic
lung biopsy using a 128-slice Siemens scanner. A 17-gauge coaxial introducer and an 18-gauge semi- au-
tomated core needle were used. Lesion size, depth, diagnostic adequacy, histopathological outcomes, and
complications were recorded.

Results

Among 65 patients who underwent the computed tomography biopsies of lung lesions, adequate tissue was
obtained in 63/65, i.e. diagnostic yield was 96.9%. Among these, 52 cases (82.5%) were malignant, with ad-
enocarcinoma (n=26, 41.3%) and squamous cell carcinoma (n=14, 22.2%) being the most frequent. Benign
lesions accounted for 11 cases (17.5%), including 9 cases of pulmonary tuberculosis and 2 of organizing
pneumonia. Lesion characteristics affected diagnostic success: smaller lesions (<2 cm) and deeper lesions
(>5 cm from pleura) were associated with lower yield. Complications occurred in 18 patients (27.7%), with
pneumothorax being the most common (10/18, 55.5%), though only 2 cases required chest tube insertion.
Other complications included hemoptysis (5 cases) and parenchymal hemorrhage (3 cases). Increased com-
plication risk was observed in patients with emphysematous lungs, smaller lesions, and greater lesion depth.

Conclusion

The findings of this study suggest that, computed tomography-guided percutaneous biopsy of pulmonary
lesions using an 18-gauge coaxial semi-automated core needle is a safe, minimally invasive, and reliable di-
agnostic technique, demonstrating high accuracy with a low rate of clinically significant complications, and is
well-suited for the evaluation of suspected lung pathology.
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Introduction

Lung cancer remains one of the most frequent-
ly diagnosed malignancies worldwide and is a
leading cause of cancer-related death [1]. Accu-
rate tissue diagnosis is essential for determin-
ing appropriate treatment strategies, particular-
ly with the increasing use of targeted therapies
and immunotherapy. While centrally located
tumors can often be sampled via bronchosco-
py, peripheral lesions or those separated from
the pleural surface by aerated lung tissue fre-
quently require percutaneous approaches [2,3].
Computed tomography (CT)-guided percutane-
ous transthoracic needle biopsy (PTNB) has be-
come a standard minimally invasive technique
for obtaining tissue from pulmonary lesions. This
method allows not only histopathological evalu-
ation but also immunohistochemistry and molec-
ular testing, which are critical for personalized
management of lung cancer [4,5]. Compared
with surgical biopsy methods such as video-as-
sisted thoracoscopic surgery (VATS) or open
lung biopsy, CT-guided PTNB offers the advan-
tage of reduced invasiveness, lower morbidity,
and shorter recovery time.

Despite its safety and efficacy, CT-guided biop-
sy carries potential risks, including pneumotho-
rax, hemoptysis, and parenchymal hemorrhage.
Factors such as lesion size, depth, and underly-
ing lung pathology can influence both diagnostic
yield and complication rates [6-9]. Understand-
ing these variables is important for procedural
planning, risk stratification, and patient counsel-
ing.

This study aims to evaluate the diagnostic per-
formance of CT-guided transthoracic lung bi-
opsy using an 18-gauge coaxial core needle,
while analyzing the incidence and determinants
of procedure-related complications in a tertiary
care setting.

Materials and Methods

This prospective study was conducted in the de-
partment of Radiology at Nobel Medical College
over a period of 1 year, from January to Decem-
ber 2024, following approval from the Institution-
al Review Committee [Ref- 908/2023]. Written
informed consent was obtained from all partici-
pants prior to enrollment.

All adult patients (age >18 years) of either sex
referred for CT-guided transthoracic lung biop-
sy during the study period were considered for
inclusion. Exclusion criteria included uncorrect-
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able coagulopathy, inability to maintain required
positioning, or refusal to consent. A consecutive
convenience sampling approach was used. The
minimum sample size (n=65) was calculated
using Cochran’s formula for estimating propor-
tions, based on previously reported diagnostic
yield of 92.3% and a margin of error of 6.5% [6].
Pre-procedural evaluation was done which in-
cluded a review of hematology and coagulation
parameters, and temporary cessation of anti-
coagulants or antiplatelet agents according to
standard guidelines [7]. Lesion characteristics,
including size and distance from the pleural sur-
face, were determined using initial CT imaging.
All biopsies were performed using a 128-slice
Siemens CT scanner. Procedures were carried
out under strict aseptic precautions. Patients
were positioned (supine, prone, or lateral) ac-
cording to the most suitable access route to
the lesion. An initial CT scan was performed to
identify the lesion and plan a safe needle path,
avoiding vessels, fissures, and emphysematous
areas as much as possible. After marking the
entry site, local anesthesia was given using 1%
lignocaine. A small skin nick was made, and a
17-gauge coaxial introducer needle was careful-
ly advanced under stepwise CT guidance to the
edge of the lesion. Once satisfactory positioning
was confirmed, an 18-gauge automated core
biopsy needle was passed through the coaxial
needle to obtain tissue cores. Multiple samples
(3-4) were taken through the same coaxial tract,
minimizing repeated pleural punctures. Follow-
ing the procedure, the needle assembly was
removed, and a repeat CT scan was obtained
to check for immediate complications such as
pneumothorax or hemorrhage. Patients were
subsequently observed clinically and managed
as required. Small, asymptomatic pneumothora-
ces were managed conservatively with supple-
mental oxygen, while larger or symptomatic cas-
es were managed with pigtail catheter drainage.
Hemoptysis was treated as clinically indicated,
often with intravenous tranexamic acid.

Tissue adequacy, histopathological diagnosis,
and procedure-related complications were re-
corded. Lesion size, depth, and underlying lung
pathology were analyzed to identify factors af-
fecting diagnostic yield and complication rates.
Data were entered and analyzed using SPSS
version 27. Descriptive statistical methods were
applied to summarize demographic, procedural,
and outcome variables. Associations between
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lesion characteristics (size and depth) and diag-
nostic adequacy were evaluated using Fisher's
Exact Test because of the small number of inad-
equate samples and the presence of cells with
expected frequencies less than five. All tests
were two-tailed, and a p-value <0.05 was con-
sidered statistically significant.

Results

A total of 65 patients underwent biopsy proce-
dures. Of these, 42 (64.6%) were male and 23
(35.4%) were female. The majority of patients
were older adults, with 27 (41%) falling in the
70-79 years age group, followed by 22 (34%)
aged 60-69 years. A smaller number of patients,
11 (17%), were between 50-59 years, and only
5 (8%) were under the age of 49, shown in figure
1.

Age Distribution in Years

M Age Distribution
m <50

50-59

60-69
m 70-79

Figure1: Age Distribution of patients included in the
study

Table 1: Diagnostic Yield of CT-Guided Lung Biopsies
According to Lesion Size

Lesion Size  Total Ade- Inade- Diagnostic
(cm) Lesions quate (n) quate (n) Yield (%)

<2 7 5 2 714

2-5 26 26 0 100

>5 32 32 0 100

Total 65 63 2 96.9

Table 2: Diagnostic Yield of CT-Guided Lung Biopsies
According to Depth

Distance from Pari- Total  Adequate Inadequate  Diagnostic
etal Pleura (cm) Lesions (n) (n) Yield (%)
<1 13 13 0 100
1-5 23 23 0 100
>5 29 27 2 93.1
Total 65 63 2 96.9

Table 1 and table 2 demonstrate diagnostic yield
of CT-guided lung biopsies according to lesion
size and depth, showing non-diagnostic cases in
small, deep lesions (<2 cm & >5 cm).
Furthermore, to evaluate the association of le-
sion size and lesion depth with diagnostic ade-
quacy, the data were recategorized as present-
ed in the table 3 below.

%
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Table 3. Association of lesion size and lesion depth
with diagnostic adequacy

Adequate Inadequate Total p-

Variable Category n (%) n (%) (n) value
Lesion size <2cm 5(714) 2(28.6) 7 0.010*
>2cm 58(100.0) 0(0.0) 58
Lesion depth >5cm 27(93.1) 2(6.9) 29 0.9
<5cm 36 (100.0) 0(0.0) 36

Note: *Fisher's Exact test; p < 0.05 considered statistically
significant.

Diagnostic adequacy was significantly lower
in lesions measuring <2 cm compared with le-
sions 22 cm (71.4% vs. 100.0%, Fisher's Exact
test, p = 0.010). Lesions located at a depth >5
cm demonstrated a lower adequacy rate than
lesions located at a depth <5 cm (93.1% vs.
100.0%); however, this difference was not statis-
tically significant (Fisher's Exact test, p = 0.195).
Of the 65 biopsy attempts, adequate tissue ma-
terial was obtained in 63 cases (96.9%). Among
these, 52 cases (82.5%) were diagnosed as
malignant, with adenocarcinoma (n=26, 41.3%)
being the most common histological subtype,
followed by squamous cell carcinoma (n=14,
22.2%). Non-malignant diagnoses accounted
for 11 cases (17.5%), among which pulmonary
tuberculosis (n=9,14.2%) was the most frequent,
which is shown in table 4.

Table 4: Tissue Adequacy, Diagnostic Outcomes, and
Histopathological Distribution of Image-Guided Biop-
sy Procedures (n = 65)

Number Percent-

Parameter Category (n) age (%)
Total Procedures - 65 100
Tissue Adequacy Adequate samples 63 96.9

Inadequate samples 2 31
Diagnostic Outcome ~ Malignant lesions 52 82.5
Benign lesions 1" 175
Malignant Subtypes  Adenocarcinoma 26 413
Squamous cell carcinoma 14 22.2
Small cell carcinoma 7 1.1
Metastasis 5 7.9
Benign Subtypes Pulmonary tuberculosis 9 14.2
Organizing pneumonia 2 3.1

Histopathological Diagnosis (n=63)

Non-malignant Metastasis

lesions

Small cell
carcinoma

Squamous cell
carcinoma

Adenocarcinoma

Figure 2: Histological diagnosis
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The pie chart illustrates the distribution of histo-
pathological diagnoses among 63 biopsy cases.
Adenocarcinoma was the most common diag-
nosis, accounting for 41.3% of cases, followed
by squamous cell carcinoma (22.2%), small
cell carcinoma (11.1%), metastasis (7.9%), and
non-malignant lesions (17.5%). This highlights
the predominance of malignant lesions, partic-
ularly adenocarcinoma, in the study population.

Table 5: Types and Frequency of Complications

Complication Type Nug; 22; e Perc&r)l )tage
Pneumothorax 10 55.6
Hemoptysis 5 27.8
Parenchymal Hemorrhage 3 16.7
Total 18 100

Table 5 shows types and frequency of compli-
cations, where complications occurred in 18 of
65 cases (27.7%). The most common complica-
tion was pneumothorax, observed in 10 cases.
Among these, 2 cases required pigtail catheter
drainage; both involved lesions that were small-
er than 2 cm, located at depth more than 5 cm,
and with emphysematous changes in lung. This
highlights the increased risk associated with
small, deep lesions in compromised lung pa-
renchyma. Hemoptysis was reported in 5 cas-
es, out of which 2 cases were managed with
IV tranexamic acid and supplemental oxygen.
Parenchymal hemorrhage occurred in 3 cas-
es. Overall, the majority of complications were
manageable, with only a small subset requiring
intervention.

Figure:5 Figure: 6

Figure 3-6: showing CT guided 18G core needle biopsy
of various lung lesions.

Discussion
Percutaneous CT-guided needle biopsy is a
well-established technique for obtaining tissue

%
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from intrathoracic lesions for histopathological
evaluation and ancillary diagnostic studies. Al-
though it is considerably less invasive than sur-
gical biopsy methods, it is not without risk. The
close anatomical relationship of the lungs to vi-
tal structures such as the heart, major vessels,
ribs, and mediastinal organs necessitates pre-
cise technical execution and a thorough under-
standing of thoracic anatomy to minimize proce-
dure-related complications.

In the present study, CT-guided transthoracic
biopsy demonstrated a high diagnostic yield,
with adequate tissue obtained in 96.9% of cas-
es. This result is consistent with previously
published studies, where reported diagnostic
accuracy ranges from 85% to 95%, depending
on lesion characteristics, biopsy technique, and
operator experience [6-9]. For example, Thapa
et al. reported a diagnostic yield of 92% using
an 18G coaxial semi-automatic core needle in
a series of lung biopsies [6], while Poulou et al.
achieved an overall accuracy of 90% in 1,000
procedures [7]. Similarly, Choi et al. demon-
strated a diagnostic yield of 88% for pulmonary
nodules smaller than 1 cm, highlighting the
challenges posed by small lesion size [8], and
Takeshita et al. reported an accuracy of 94% in
750 procedures, emphasizing the importance of
operator experience and technique [9]. A study
conducted by Jelitto-Gorska et al. reported that
CT-guided core biopsy had higher sensitivity
for malignancy (89%) than FNAB (75%) in lung
tumors, with high accuracy in other thoracic
lesions as well. While haemoptysis was more
common with core biopsy, pneumothorax rates
were similar, confirming its safety and diagnostic
effectiveness [10]. The slightly higher diagnostic
yield observed in this study may be attributed not
only to the consistent use of a coaxial technique
combined with a core biopsy needle, which al-
lows multiple samples through a single pleural
puncture, but also to the high proportion of larg-
er lesions (>5 cm) in the cohort. Larger lesions
provide a more accessible target and reduce the
likelihood of sampling error, contributing to the
high overall tissue adequacy.

The study population was predominantly com-
posed of elderly patients, with more than 75%
aged above 60 years and a male predominance
(64.6%). This demographic profile reflects the
known epidemiological pattern of lung malignan-
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¢y, which is more common in older individuals
and males [1]. The high proportion of malignant
diagnoses (82.5%) in this study likely contribut-
ed to the elevated diagnostic yield, as malignant
lesions are generally larger, more cellular, and
easier to target compared to benign or inflam-
matory conditions. Lesion characteristics, par-
ticularly size and depth, influenced diagnostic
success. Most lesions in this study were >5 cm
and located >5 cm from the pleura, providing
a larger target and increasing the likelihood of
adequate tissue sampling. In contrast, smaller
lesions (<2 cm), which represented a minority of
cases, are more difficult to localize and sample,
resulting in a higher risk of non-diagnostic spec-
imens, consistent with previous reports [8,9].
Lesion depth also affects procedural accuracy,
as deeper lesions can be technically challeng-
ing due to longer needle paths and potential re-
spiratory motion. Nevertheless, the high overall
yield observed here demonstrates that careful
planning and CT guidance can overcome these
difficulties. Comparable studies have reported
similarly high diagnostic success rates despite
variations in lesion size and depth [7-9].

The distribution of histopathological diagnoses
in this study further supports its diagnostic effec-
tiveness. Adenocarcinoma was the most com-
mon subtype (41.3%), followed by squamous
cell carcinoma (22.2%), which is consistent with
global trends in lung cancer histology [1]. Among
benign conditions, pulmonary tuberculosis was
the most frequent diagnosis, reflecting regional
disease prevalence and emphasizing the impor-
tance of tissue sampling in differentiating ma-
lignant from infectious etiologies, particularly in
tuberculosis-endemic settings [6]. In this study,
complications occurred in 27.7% of patients (n
= 18), with pneumothorax being the most fre-
quent (65.5%, n = 10). Only 20% of pneumo-
thoraces (n = 2) required chest tube placement,
while the remainder were managed conserva-
tively. Hemoptysis was observed in 27.8% (n =
5) and parenchymal hemorrhage in 16.7% (n =
3) of complicated cases. These rates are com-
parable to previously published data [11,12].
Analysis revealed a higher incidence of com-
plications in lesions that were small (<2 cm) or
located deeper (>5 cm from the pleural surface).
Smaller lesions are technically more challeng-
ing to target, often necessitating multiple needle
passes, which increases disruption of surround-
ing lung tissue and the risk of pneumothorax or
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hemorrhage [7-9]. Similarly, deeper lesions re-
quire longer needle paths through aerated lung
parenchyma, predisposing to alveolar injury and
air leaks [11,12].

Patients with underlying emphysematous
changes in lung also experienced a greater fre-
quency of complications. Structural lung alter-
ations in emphysema, including bullae formation
and reduced elastic recoil, render the parenchy-
ma more fragile, thereby increasing suscepti-
bility to pneumothorax and hemorrhage during
needle traversal [11,13]. These findings under-
score the importance of careful pre-procedural
planning, including selection of the shortest and
safest needle trajectory, avoidance of interlobar
fissures and major vessels, and optimization of
patient positioning. Such strategies are critical
to maximize diagnostic yield while minimizing
procedural risks, particularly in high-risk lesions
and patients with compromised lung architec-
ture [14].

This study is limited by its small sample size and
single-center design, which may affect general-
izability. The use of convenience sampling intro-
duces potential selection bias. Lack of long-term
follow-up, particularly in non-diagnostic or be-
nign cases, limits assessment of false-negative
rates. Additionally, no comparison with other bi-
opsy techniques was performed, and procedural
variables such as needle path length and num-
ber of passes were not systematically analyzed.
Larger, multicenter studies are recommended to
validate these findings. Inclusion of long-term
follow-up would improve assessment of diag-
nostic accuracy. Comparative studies with other
biopsy techniques are warranted. Emphasis on
careful patient selection, procedural planning,
and operator expertise is essential to enhance
diagnostic yield and minimize complications.

Conclusion

In conclusion, CT-guided percutaneous biopsy
of pulmonary lesions using an 18-gauge coaxial
semi-automated core needle represents a safe,
reliable, and minimally invasive diagnostic ap-
proach. Its high diagnostic accuracy, combined
with a low incidence of significant complications,
emphasizes its value as an effective modality for
the evaluation of suspected lung pathology and
supports its continued use in clinical practice.
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