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Background

Importance of assessing risk factors for complications in CT-guided percutaneous
transthoracic lung biopsy
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Background

Lung cancer is the leading cause of cancer
mortality globally, accounting for 18% of 1.8
million deaths annually. Early detection is
critical for better patient outcomes and recent
cancer screening advancements have
dramatically improved lung cancer detection.
However, they have also increased the
demand for invasive diagnostic methods—
such as PTLB.
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Importance

Despite the benefit of PTLB in analyzing newly
discovered lung nodules, the intervention is
associated with numerous hazards such as
pneumothorax, pulmonary bleeding and other
problems.
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Determine the Incidence of Complications

To analyze the overall rates and types of
complications associated with CT-guided
percutaneous transthoracic lung
biopsies (PTLB).

Purpose

p
Evaluate Procedural Risk Factors
To examine how specific aspects of
biopsy procedures (e.g., needle size,
lesion location, technique) influence the
risk of complications.

Identify Patient-Specific Risk Factors

To assess how individual patient characteristics
(age, underlying health conditions, etc.)
ontribute to the likelihood of developing
complications during CT-guided PTLB.
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Guide Future Procedures to Improve
Patient Outcomes

To utilize the findings on risk factors to
inform and refine procedural protocols,
aiming to reduce complication rates and
enhance patient care in future CT-guided.
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f Retrospective analysis

of 620 patients
undergoing CT-guided
PTLB at OSF St.
Francis’ Radiology
Department from
January 2017 to
December 2019.
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Patient Cohort

Data Analysis

Data analysis involved
interpreting statistical
outcomes to identify
trends, assess
complication
predictors, and draw
conclusions on patient
risk factors.
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Methods

<

Data was gathered
from electronic
medical records, which
included patient
demographics, lesion
characteristics, needle
size, and
complications rates.

Data Extraction

Statistical Tests

R

Statistical methods
like chi-square,
Wilcoxon rank-sum
tests, and logistic
regression assessed
relationships between
risk factors and
complication rates.




‘.//Lesion—Related Factors
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Larger lesions correlated with fewer overah
complications (P =.0001).

Larger lesions were inversely associated

with pneumothorax (P =.0015) and
hemorrhage rates (P =.0046).

Larger lesions resulted in a 0.675 times
lower likelihood of hemorrhage (P =.0065).
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Needle-Related Fact(k‘

- 20G needles increased overall
complication rates (P <.001).

- 20G needles were associated with a
1.965-fold increase in complication
likelihood (P =.0002).

- 20G needles resulted in 3.889 times

higher hemorrhage rates (P =.0002).

Outcomes by Needle Gauge
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I Demographic and Other
Pulmonary Comorbidities grap
Comorbid Factors
/N —
K COPD.wa.s associated with higher overall\ - Age, sex, smoking history, diabetes, and
conjpllcathn rates (P =.015). _ . hypertension underlying conditions were
- Patients with COPD were 1.497 times ~ Pat|ent not found to be statistically significantly
more likely to experience complications ] correlated with complication rates
(P=0.0152). - Risk
- COPD was identified as an independent
predictor of complication rates in ’ Fa Cto rs
multivariate analysis.
Effect _ | 0dds Ratio | 95% CI | P value
T T it ; L2 oars /
(;l(;v‘l;::e:es 1.497 1.081 2.073 01;31‘2: l l
Forims smoker ng. O X N
ey — P T
1.894 1.356 2.646 0.0002
e oo pN )
POl o e ove Y V0 S — )
K. Llf-lm:url(:hl:hc Ref;f:‘: ool 2018 04010 / o0 0




Discussion

Our findings are in agreement with prior studies
showing the following:

COPD carries an
inherent added risk to
lung biopsies,
patients with COPD
should be observed
more closely.

Larger lesions pose
less risk due to the
ease in biopsing.

Our findings are in disagreement with prior
studies regarding the following:

Location of lesion
does not significantly
increase complication

rates, nor do most

demographic
variables.

Further research is
necessary to see if
smaller needles cause
more complications in
lung biopsies.

Severe cases may require 20G
biopsies, more passes, and higher
aspirational force, increasing
complications.



What’'s Next?

Quality Improvement in Biopsy Procedures

Developing pre-procedural risk
stratification models that account for
patient-specific factors can help to tailor
biopsy approaches to reduce
complications and improve patient
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Lesion-Based Procedural Adjustments
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Personalized Risk Assessment

Developing risk models that
consider patient-specific factors
can help tailor biopsy approaches,
reducing complications and
improving outcomes.
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Establishing clearer guidelines for needle
gauge size based on patient characteristics
and lesion factors, particularly for those at
higher risk of hemorrhage, will enhance
decision-making during biopsy planning.

Needle Gauge Selection Guidelines
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Technique Optimization and Training

Improving operator training on biopsy
techniques to reduce pneumothorax and
hemorrhage is crucial. Enhanced standards
and real-time feedback can ensure greater

consistency across operators.
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