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ABSTRACT .
CTimaging provides both high spatial resolution and detailed views of lung components which makes it essential for diagnosing
and monitoring pulmonary diseases. This research examines the part of Computed Tomography imaging in indentification and
treatment of pulmonary diseases such as carcinoma, pneumonia, pulmonary fibrosis and chronic obstructive pulmonary
disease. This review examines CT imaging diagnostic precision in various pulmonary diseases particularly when using High-
Resolution Computed Tomography for fibrosis and emphysema evaluation and Low-Dose CT for early-stage lung carcinoma
detection. The diagnostic accuracy and safety of CT imaging have improved through technological developments including
Multi-detector Computed tomography and iterative reconstruction techniques which also reduce patient radiation exposure.
CT imaging serves as an important tool for managing chronic lung diseases because it helps monitor disease progression and
evaluate treatment effectiveness. The benefits of CT imaging exist alongside three major challenges which include radiation
exposure and the risk of overdiagnosis together with the need for better functional imaging capabilities. Future research
should prioritize methods to decrease radiation exposure and enhance disease tracking abilities of CT while integrating
artificial intelligence technology to boost diagnostic precision. Computed Tomography imaging plays a vital role in pulmonary

disease diagnosis and treatment as it continues to grow through ongoing developments in clinical practice.
KEYWORDS: CT Imaging, Pulmonary Diseases, Chronic Obstructive Pulmonary Disease, Low-Dose CT, High-Resolution CT .

INTRODUCTION

Lung ailments are among the major causes of sickness
and death in the world today. Among them are lung
cancer, pulmonary fibrosis, pneumonia, ILDs, and
COPD." Many of these diseases are caused by genetic,
smoking, infectious and environmental factors like air
pollution.” The management of lung diseases depends
heavily on imaging modalities because early and
accurate diagnosis leads to effective treatment and
management. Computed Tomography imaging has
become the gold standard among the other available
imaging modalities due to its excellent ability to view
pulmonary tissues in detail.” CT imaging is more
sensitive and specific than chest radiography and is
particularly useful in the detection of pulmonary
diseases. It gives a clear picture of the lung parenchyma,
bronchial tree, and vascular changes in conditions such
as COPD, lung cancer, and pulmonary fibrosis."
Emphysema and pulmonary fibrosis are two diseases in
which precise assessment of tissue alterations is crucial,
and thus high-resolution CT (HRCT) has become
essential in their diagnosis.5CT imaging continues to

transform its functions due to advancements in multi-
detector CT (MDCT) and low-dose CT (LDCT)
technologies which provide improved imaging
capabilities with reduced radiation exposure and
functional diagnostic capabilities.’CT imaging serves
dual purposes in medical practice because it aids both
disease diagnosis and disease staging and prognosis and
treatment management of lung disease.” CT imaging
provides diagnostic capabilities for problem detection
and treatment response monitoring and disease
progression observation.” CT imaging functions as a
vital diagnostic tool that healthcare professionals use to
manage lung diseases. The main goal of this review work
is to present the current CT imaging applications in lung
disease detection together with technological
advancements and their effects on clinical decision-
making. This paper seeks to determine the part of
Computed Tomography imaging in the identification
and management of lung diseases. The specific
objectives are: The research examines how CT imaging
performs in diagnosing various pulmonary diseases
including COPD and lung cancer together with
pulmonary fibrosis and pneumonia.” The research
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explores recent developments in CT imaging
technology that improved both safety and diagnostic
precision through LDCT and HRCT
implementations.”" The main goal of this research work
is to explore CT's function in decision-making for
patient care and disease progression evaluation. This
objective will review the use of CT in the assessment of
treatment response and disease progression in chronic
lung diseases in this purpose.” A systematic review of
articles from peer reviewed journals between 2010 and
2024 published in PubMed, Scopus and Science Direct
was done. The search included the fundamental terms
"CT imaging," "pulmonary diseases," "COPD," "lung
cancer,” "pulmonary fibrosis," and "low dose CT." The
articles were chosen depending on their usefulness in
studying pulmonary diseases and CT technology
progression and disease progression evaluation. "’
Major Findings on CT Imaging in Pulmonary Diseases
COPD Diagnosis and Management Using CT Scan: CT
imaging - specifically HRCT - is crucial in the diagnosis
and ongoing management of COPD which is a disease of
progressively worsening air flow limitation." Before the
patient has pulmonary function test abnormalities,
HRCT can identify early emphysematous changes.131t
is also useful in assessing the extent of airway
obstruction and the severity and distribution of
emphysema.” The detailed structural images enable
more precise assessment and prognosis of COPD
patients.

Lung Cancer Screening and Staging: Lung cancer
remains to be the leading cause of cancer related death
worldwide. Screening is crucial for increasing the
chances of survival and hence early detection is crucial.
LDCT is a useful screening tool, especially in high risk
groups such as chronic smokers. Small lung nodules
which can be an early sign of lung cancer can be detected
by LDCT.'CT has been shown to increase the survival
rates through early diagnosis of lung cancer."
Furthermore, CT is crucial in the staging of lung cancer
as it offers the necessary detailed anatomical
information for treatment planning.’

The follow-up examination of pulmonary fibrosis
including idiopathic pulmonary fibrosis (IPF) and other
interstitial lung disorders (ILDs) requires HRCT as an

essential diagnostic tool. The imaging procedure reveals
specific patterns which indicate IPF through ground-
glass opacities and honeycombing.”* The imaging
method enables medical professionals to identify
different ILD types for selecting appropriate treatment
plans.” HRCT enables healthcare professionals to track
disease progression while providing information about
treatment effectiveness.” The diagnosis of pneumonia
requires CT imaging for proper evaluation especially in
complicated cases where standard radiography fails to
provide sufficient information. HRCT shows distinctive
lung patterns which help medical professionals identify
bacterial, viral and fungal pneumonias.”The imaging
method helps healthcare providers detect conditions
which affect treatment decisions including
consolidation and pleural effusions and abscess
formation.’

DISCUSSION

CT imaging provides both high-resolution images and
detailed information about lung conditions which helps
transform diagnostic processes for pulmonary disorders
management. The capability of low-dose CT (LDCT) to
detect early-stage lung cancer has improved treatment
outcomes for patients because it allows for early
intervention.4 CT is crucial in lung cancer staging
because it offers exact anatomical details that help
doctors decide on treatment options while assessing
treatment effectiveness.11 CT imaging has shown
promising results in the management of chronic
obstructive pulmonary disease (COPD). Standard
pulmonary function tests evaluate airflow obstruction
primarily yet CT produces a structural image of the lung
parenchyma which enables early detection of
emphysema and other tissue alterations before
functional deficits appear.14 HRCT plays an essential
role in the management of chronic obstructive
pulmonary disease (COPD) because it provides
essential information for differentiating between COPD
stages and monitoring disease progression.17High-
resolution CT (HRCT) serves as an essential tool for
pulmonary fibrosis and interstitial lung diseases (ILDs)
because it reveals the characteristic signs of idiopathic
pulmonary fibrosis (IPF) through ground-glass
opacities and honeycombing patterns.5,9 Moreover,
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HRCT is crucial for differentiating between various ILD
types since this information helps in selecting specific
treatments.'Due to its ability to track pulmonary fibrosis
and assess treatment effectiveness HRCT serves as an
essential tool for managing chronic interstitial
disorders.” CT imaging is useful for pneumonia
diagnosis alongside other frequent lung diseases and
holds particular value in complex or atypical situations
when conventional chest radiography fails to provide
sufficient information. HRCT enables pneumonia
differentiation between bacterial, viral and fungal
infections by showing related complications such as
pleural effusions and abscesses which affect treatment
selection.”” CT imaging presents specific difficulties
despite its numerous advantages. The main drawback of
CT imaging remains radiation exposure which becomes
a significant issue with its routine use for disease
surveillance” The continuous need for imaging creates
ongoing risks to patients who need constant monitoring
despite LDCT reducing the amount of radiation
exposure.’ The cumulative effect of repeated imaging
continues to pose risks to patients who require ongoing
monitoring even though LDCT has decreased radiation
doses. The stress indicates the requirement to improve
CT procedures while maintaining diagnostic accuracy
through reduced radiation exposure.”” CT imaging
provides excellent anatomical information but lacks the
ability to assess pulmonary function which remains
crucial for determining disease severity and
progression. The combination of CT with PET and
functional MRI would lead to better disease evaluation
results for lung conditions.”Through combined
approaches clinicians gain improved capabilities to
monitor disease progression while creating
individualized treatment plans.

CONCLUSION

CT imaging techniques have revolutionized the
diagnosis and treatment of pulmonary disorders as well
as the monitoring of these conditions.Its precise high-
resolution images allow medical professionals to
diagnose various pulmonary conditions such as lung
cancer, chronic obstructive pulmonary disease (COPD),
interstitial lung diseases (ILDs), and pulmonary fibrosis.
LDCT has raised the ability to detect lung cancer in its

early stages which has led to higher survival rates
because patients can receive treatment earlier. The use of
HRCT has become essential to observe structural
changes in the lungs such as emphysema in COPD
patients and honeycombing in idiopathic pulmonary
fibrosis (IPF)."" Lung cancer staging heavily relies on
Computed Tomography imaging because it offers
physicians precise anatomical information needed for
selecting treatment options.’Pulmonary fibrosis and
interstitial lung diseases benefit greatly from HRCT
because it allows doctors to obtain necessary pictures for
distinguishing between different ILD types and
monitoring disease progression.™ The advantages of CT
technology for pneumonia diagnosis include its ability
to differentiate between bacterial, viral, and fungal
infections as well as its usefulness for monitoring
treatment response and disease severity.” The main
drawbacks of CT technology alongside its numerous
benefits should not be ignored during future
development. Among the most urgent challenges
remains ionising radiation exposure. The use of CT
imaging for frequent examinations remains concerning
even with LDCT since it decreases the amount of
radiation exposure.”" The main goal of future CT
technology development should focus on lowering
radiation exposure while maintaining diagnostic
quality. The creation of sophisticated dose regulation
methods and software upgrades has the potential to
greatly assist radiation risk reduction."The direct
evaluation of pulmonary function represents a major
limitation of CT imaging even though it provides precise
structural images. Structural changes in COPD
observed through CT scans may not always match the
actual pulmonary function deficits."The severity and
progression of diseases can be evaluated more
comprehensively through the combination of CT with
functional imaging modalities such as PET and
functional MRI. Functional imaging methods should be
integrated with CT to obtain both structural and
functional data about lung diseases during future
research.The interpretation of CT scans presents a
practical challenge in clinical practice. Specialized skills
remain necessary for interpreting complicated images
even with the current advances in CT technology. The
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differences in interpretation lead to misdiagnosed
treatment plans, incorrect disease stages and diagnostic
errors.’” The CT image analysis standardization and
automation through artificial intelligence (AI) and
machine learning could help address this issue. Al
algorithms trained with extensive datasets identify small
anomalies to help radiologists make real-time accurate
assessments that reduce both human error and
diagnostic time."” CT images combined with additional
imaging methods provide better assessment capabilities
of lung health. CT provides excellent structural images
yet lacks functional data needed to evaluate disease
severity. CT imaging faces limitations in assessing lung
diseases because emerging technologies such as
functional CT and hybrid PET/CT and MRI/CT provide
both structural and functional imaging capabilities. The
combination of these strategies offers enhanced
treatment plans and disease tracking capabilities which
ultimately leads to better patient outcomes. The current
analysis concludes that CT imaging remains essential
for lung condition diagnosis and treatment purposes.
High-resolution and low-dose CT technologies have
improved diagnosis accuracy and disease progression
tracking which leads to better patient care and
outcomes. Nevertheless, issues like radiation exposure
and the requirement for functional evaluation must be
resolved. The future development of CT technology
needs to address two main goals: reducing radiation
exposure and implementing Al-based diagnostic
improvements along with functional imaging
combination to deliver full lung health insights. The
advancement of diagnostic accuracy and treatment
choices and patient outcomes for pulmonary illness
patients may result from these developments.”’

ulmonary fibrosis, remain a major concern although
LDCT significantly reduced the radiation dose
compared with standard CT scans.”" Low doses of
radiation over a long period of time may increase the
risk of radiation-induced malignancies especially in
vulnerable populations.’ The goal of future CT imaging
will be to reduce radiation exposure while keeping
diagnostic precision. This could include further
advancement in imaging technology such as
development of ultra low dose regimens or exploring

non-ionizing radiation alternative imaging methods
such as MRI or ultrasound.’CT imaging lacks the
capability to measure directly pulmonary function
which creates one of the main difficulties. CT imaging
shows anatomical details effectively yet it fails to
monitor lung physiology alongside assessing the
functional status of the lungs which matters for
pulmonary disease severity evaluation.” To achieve
complete lung health assessment researchers suggest
uniting CT scans with functional imaging procedures
including PET scans as well as functional MRIs and
complex pulmonary function tests. Such approaches
would offer complete disease insights through physical
alterations like fibrosis and emphysema which translate
into practical functional impairments.'The abundance
of data produced through CT imaging processes leads to
difficulties in interpretation tasks. The interpretation of
CT scans by human operators shows inconsistent results
while human mistakes remain common in difficult
disease stages and small changes remain easily missed.
CT interpretation benefits from artificial intelligence
(AI) and machine learning techniques to solve current
challenges. Lam et.al have demonstrated that Al
algorithms processing large datasets enhance diagnosis
accuracy and reduce human errors while identifying
subtle anomalies so radiologists can improve their
diagnostic accuracy. AI-powered systems analyzed CT
scans automatically according to Lam et al. (2016) to
detect disease patterns that indicate disease progression
or treatment response.”’ The authors recommend
future research to develop these algorithms with
improved sensitivity and specificity for pulmonary
disease detection. The integration of multiple imaging
modalities represents a new challenge for obtaining
enhanced knowledge about lung diseases. CT imaging
produces better structural details although it lacks
complete information about lung function. Scientists
work to bridge this gap through the combination of CT
with functional PET scans and MRI which measure
metabolic activity as well as breathing and tissue
perfusion. The implementation of multimodality
imaging techniques might lead to customized treatment
plans and better comprehension of disease origins.
Advanced functional imaging techniques will enable
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medical professionals to monitor diseases as well as
track treatment responses in real-time while studying
disease processes in conditions such as lung cancer and
COPD.” The development of standardized procedures
together with guidelines for CT imaging in lung disease
management continues at a gradual pace. CT imaging
shows effectiveness in pulmonary disease diagnosis and
monitoring yet clinical results demonstrate variability
because of varied imaging procedures and
interpretation methods and reporting protocols.
Standardized protocols for CT imaging which ensure
consistency between healthcare settings will result in
enhanced patient care alongside more precise
diagnoses. CT application in pulmonary disease
management requires future research and joint efforts
between radiologists pulmonologists and researchers to
create standardized protocols. Pulmonary disease
management through CT imaging shows promise
because of modern technological developments
combined with AT advancements. CT will continue as a
vital component of pulmonary therapy only after
resolving the issues regarding radiation exposure along
with the need for functional imaging and interpretation
variability. We can expect more accurate, faster and
personalized diagnosis and treatment of lung diseases
by using CT in combination with other imaging

modalities and Al to improve patient care.”
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