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Abstract
Keywords Background:- Medical imaging modalities have revolutionized the field of
Medical imaging, diagnostic medical diagnosis by enabling visualization of internal anatomical structures and
modalities, efficacy, safety, physiological processes. This study consider the advantages limitations, recent
medical conditions advancements, and safety concerns associated with each modality

Objective; To compare and evaluate the accuracy, reliability, and safety of
Article History various imaging modalities, such as MRI, CT, ultrasound, PET, and X«ay, in
Received: 23 April, 2025 diagnosing different medical conditions such as cancer, cardiovascular disease,
Accepted: 08 July, 2025 neurological disorders, and musculoskeletal disorders.

Published: 23 July, 2025 Methods:- A observational study was conducted at the radiology department of
Lumhs. The participants were selected using non-probability convenience

Copyright @Author technique. Total sample size of study was 50. Calculator is used for the
Corresponding Author: *  estimation of sample size taking confidence limits as 5% prevalence (p)50%+/-5.
Khushboo Chandio Results: The study included 50 participants, with a mean age of 36.72.The

study found that 72% of participants were diagnosed, while 28% were not.
Various adverse effects were reported, such as nausea and vomiting, but
radiologist’s ensured protection from radiation exposure.

Conclusion The efficacy and safety of imaging modalities such as MRI, CT
scan, and ultrasound depends on the specific context and purpose for which they
are used. Generally, MRI provides detailed soft tissue images but can be time-
consuming and expensive. CT scans offer detailed cross-sectional images and are
useful for urgent cases, but involve ionizing radiation. Ultrasound is safe, cost-
effective, and real-time, but its resolution may be limited.

INTRODUCTION

Medical imaging plays a vital role in the diagnosis of musculoskeletal injuries'. There are several different
many medical conditions, ranging from cancer and imaging modalities available, each with its own
cardiovascular disease to neurological disorders and strengths and limitations®. It is important to choose
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the most appropriate modality for a given medical
condition to ensure accurate diagnosis and optimal
patient care. In recent vyears, there have been
significant advancements in imaging technology,
which have led to the development of more
sophisticated and precise imaging techniques’.
However, with these advancements come potential
risks, such as exposure to ionizing radiation or the
use of contrast agents*. Therefore, there is a need to
investigate the efficacy and safety of different imaging
modalities in diagnosing various medical conditions’.
This investigation helped healthcare professionals
make informed decisions about which imaging
modality is best suited for a particular patient and
condition, taking into account factors such as
diagnostic accuracy, safety, and cost-effectiveness.
Moreover, the application of artificial intelligence
(Al) in imaging diagnosis has shown significant
progress in recent years’. Al algorithms have been
developed to help radiologists identify abnormalities
in medical images and improve diagnostic accuracy’.
However, there is a need to assess the safety and
reliability of these Al algorithms in clinical practice.
This investigation was provide a comprehensive
overview of the different imaging modalities used in
medical diagnosis, including X-rays, CT scans, MRI
scans, ultrasound, and nuclear medicine imaging. It
was explore the advantages and limitations of each
modality and assess their efficacy and safety in
diagnosing various medical conditions. By providing
a comprehensive overview of the available imaging
modalities, this investigation was help healthcare
professionals make informed decisions about which
modality is best suited for their patients. various
medical conditions is crucial for several reasons.
Firstly, the accurate diagnosis of medical conditions
is critical for effective treatment and management.
Imaging modalities are often essential tools for
making accurate diagnoses, and the appropriate
selection of an imaging modality can significantly
impact patient outcomes. Therefore, an investigation
into the efficacy and safety of different imaging
modalities can help healthcare professionals make
informed decisions about which modality is most
appropriate for a given patient and condition.
Secondly, the safety of imaging modalities is a
significant concern, particularly in cases where
radiation exposure or contrast agents are used.

Understanding the potential risks associated with
each modality is crucial to ensure that patient safety
is prioritized. Thirdly, advancements in imaging
technology and the increasing availability of Al
algorithms in medical imaging have led to significant
improvements in diagnostic accuracy’. However,
there is still a need to assess the safety and reliability
of these technologies, particularly in clinical
practice’. Finally, the costeffectiveness of different
imaging modalities is an important consideration,
particularly in  resourcelimited settings. An
investigation into the efficacy and safety of different
imaging modalities can help healthcare professionals
make informed decisions about which modality
provides the best value for their patients. An
investigation of the efficacy and safety of different
imaging modalities is critical for ensuring accurate
diagnosis, prioritizing patient safety, assessing the
reliability of new technologies, and optimizing cost-
effectiveness'®. The study aims to identify the
strengths and limitations of each imaging modality,
and to determine which modality is the most
effective and safe for specific medical conditions.
The ultimate goal is to improve diagnostic accuracy,
reduce patient risk, and optimize healthcare
resources by choosing the most appropriate imaging
modality for each medical condition.

To compare and evaluate the accuracy, reliability,
and safety of various imaging modalities, such as
MRI, CT, ultrasound, PET, and X-ray, in diagnosing
different medical conditions such as cancer,
cardiovascular disease, neurological disorders, and
musculoskeletal disorders.

Methods and Material

A observational study was conducted at the radiology
department of Lumhs. The participants were selected
using non-probability convenience technique. Total
sample size 50.Calculator is used for the estimation
of sample size taking confidence limits as 5%
prevalence (p)50%+/-5. The calculated sample size
for this study 386.

Participants of a specific age range A observational
study was conducted at the radiology department of
Lumhs. The participants (e.g., adults aged 18-65
years).Participants presenting with suspected or
confirmed medical conditions for which imaging is
commonly used for diagnosis. Participants who have
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provided informed consent to participate in the
study. Participants with varying levels of disease
severity or stages. Participants with a variety of
demographic characteristics (e.g., gender, ethnicity)
to ensure diversity and generalizability. Participants
with contraindications to certain imaging modalities
(e.g., pregnant women for imaging modalities using
ionizing radiation). Participants with severe medical
conditions or comorbidities that may confound the
study results or pose additional risks. Participants
with a history of adverse reactions to contrast agents
or other imagingrelated intervention. Participants
with significant physical or mental limitations that
may hinder their ability to undergo imaging
procedures or provide accurate data. Participants
currently enrolled in other clinical trials or studies
investigating the same imaging modalities or medical
conditions.

In the data collection procedure for the study
investigating the efficacy and safety of different
imaging modalities in diagnosing various medical
conditions was involve several steps.

First, after obtaining ethical approval from an
institutional review board (IRB) or ethics committee,
potential participants was be identified based on the
study's inclusion criteria. This may involve recruiting
participants from medical clinics, hospitals, or
research databases. Informed consent was obtained
from each participant, ensuring they are fully
informed about the study's purpose, procedures,
potential risks, and benefits.

Next, relevant demographic and clinical data was
collected from the participants. This may include
age, gender, medical history, relevant symptoms, and
any previous imaging tests performed. Participants'
medical records or electronic health records may be
reviewed to gather this information.

To assess the efficacy of different imaging modalities,
the study was involved scheduling and performing
the appropriate imaging procedures for each
participant. This may include radiographic
techniques (such as X-rays or CT scans), ultrasound,
magnetic resonance imaging (MRI), or nuclear
medicine scans. The choice of imaging modality was
depend on the specific medical condition being
investigated and the availability of resources. During
the imaging procedures, trained healthcare
professionals or radiologists carefully perform and

interpret the scans. Any necessary contrast agents
may be administered, and imaging protocols was
followed consistently to ensure standardized data
collection.

Following the imaging procedures, the collected
images and relevant data was securely stored and
organized for analysis. This may involve creating a
database or utilizing specific software for image
management and analysis.

Finally, the collected data was undergo rigorous
analysis to evaluate the efficacy and safety of the
different imaging modalities. Statistical methods
appropriate for the study design was be applied to
determine the diagnostic accuracy, sensitivity,
specificity, and any potential adverse events
associated with each imaging modality.

Throughout the data collection process, strict
adherence to data privacy and confidentiality
guidelines was be maintained to protect the
participants' identities and sensitive information.

By following this comprehensive data collection
procedure, the study aims to obtain reliable and valid
data to assess the efficacy and safety of various
imaging modalities in diagnosing different medical
conditions. The data was collected from the medical
records of the patients.

the results of the data analysis, and the conclusions
drawn from the study.

SPSS was used for purpose of statistical analysis.
Qualitative variable were assessed by mean and
standard deviation or median and frequency and
percentage were computed for qualitative variable.

Results

The study conducted at the Radiology Department
of Lumhs aimed to assess the efficacy and safety of
various imaging modalities for diagnosing medical
conditions. The study included 50 participants, with
a mean age of 36.72, with standard deviation of
12.628.(figure 01) The age ranges minimum of 10
and maximum of 60. (figure 02) 52% were male 48%
were female. (Table 01) The study found that 72% of
participants were diagnosed, while 28% were not.
(Table 02) The majorities were diagnosed with
different medical conditions using imaging
techniques such as X-ray 28%, CT scan 20%, MRI
28%, ultrasound 6%, and mammography 18%
(Table 04) Various adverse effects were reported
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from contrast, such as nausea and vomiting, but
radiologist’s ensured protection from radiation
exposure. The investigation highlighted the
importance of choosing the appropriate imaging

modality based on the medical condition to balance
benefits and risks. Always seek personalized advice
from medical professionals when considering
imaging option.

Figure no 1 show mean, standard deviation with respect to maximum and minimum age of patient
Histogram

5

Frequency

Mean = 36.72
Std. Dev. =12.628
M= S0

T
10.00 20.00 30.00 40.00

S0.00 50.00

Age of subject

Gender of Subject

B Male ®™Female

Figure No 02: The total number of patients in this study was 50.out of them 52% were male and 48% were female

Table 01: Diagnosis of disease and disorders.

Have you been diagnosed Frequency Percentage
with any disease and disorder?

Yes 36 72%

No 14 28%

If yes so what disease do you have?
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Pneumonia and
calcification

14

28%

Tumor

10

20%

Breast cancer

12

24%

Soft tissue and injuries

14

25%

Table 02: Adverse effect or complications related to imaging modality

Specify the imaging modalities you have undergone?

Frequency

Percentage

X-ray

14

28%

CT scan

10

20%

Mri

14

28%

Ultrasound

3

6%

Mammography

9

18%

Have you experienced any adverse effect or
complications related to the imaging modality
you have undergone?

Yes

23

46%

No

27

54%

If yes 'please describe the adverse effect or complications you experienced?

Nausea

12%

Vomiting

10

20%

Both

14%

No any

27

54%

Table 03 ; Protection measures against unnecessary radiations.

unnecessary radiations?

Are you protected from | Frequency Percentage

Yes 50 100%

How radiologist protected you
from radiation?

Collimation 9 18%

Shielding 10 20%

both 25 50%

Table 4 ; Contrast-Induced reactions

Frequency
If the contrast was used did it cause any reaction?

Percentage

Yes 14

28%

No 36

2%

If yes so what reaction do you have!

Vomiting 11

22%
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Suffocation 3 6%
No any 36 2%
Discussion selection of the most appropriate imaging technique

Investigating the efficacy and safety of different
imaging modalities in diagnosing medical conditions
is crucial for enhancing patient care and treatment
outcomes. Medical imaging plays a pivotal role in
accurate diagnosis, guiding treatment decisions, and
monitoring disease progression. Various imaging
modalities, such as Xwrays, CT scans, MRI,
ultrasound, and mammography techniques, offer
unique advantages and limitations. In this study 52%
male and 48% female. Xrays provide rapid and
relatively inexpensive imaging, but they expose
patients to ionizing radiation''. CT scans offer
detailed cross-sectional images but also involve
higher radiation doses. MRI, on the other hand,
doesn't use ionizing radiation and provides excellent
soft tissue contrast, making it suitable for
neurological and musculoskeletal examinations.
Ultrasound is a non-invasive option that's radiation-
free, making it safe for regular use, especially in
obstetrics and monitoring blood flow'?. Nuclear
medicine techniques, like PET scans, are used to
visualize cellular function and metabolism, aiding in
cancer diagnosis and staging. The choice of modality
depends on the specific medical condition, patient
characteristics and desired information. Balancing
diagnostic accuracy with patient safety is crucial. The
ALARA (As Low As Reasonably Achievable)
principle guides medical professionals to minimize
radiation exposure while maintaining diagnostic
quality” .In recent vyears, advancements in
technology have improved the resolution and speed
of imaging, leading to better detection and
characterization of medical conditions. However,
challenges remain, such as the cost of equipment,
access to imaging facilities, and interpretation of
complex images. Continuous research focuses on
refining existing techniques and developing new
imaging modalities, such as molecular imaging and
functional MRI, which can provide insights into
disease processes at a cellular level. In conclusion,
the efficacy and safety of different imaging modalities
are paramount in diagnosing medical conditions. A
multidisciplinary approach, considering clinical
needs and patient well-being, should guide the

for each case. Medical imaging is a cornerstone of
modern healthcare, with its significance extending to
diagnosis, treatment planning, and disease
monitoring. Diverse imaging modalities serve as
invaluable tools in this regard. X-rays, for instance,
are rapid and costeffective, but their use necessitates
caution due to the ionizing radiation they emit,
potentially posing long-term health risks. In contrast,
CT scans deliver detailed cross-sectional images that
facilitate precise anatomical assessment. However,
the higher radiation exposure associated with CT
scans demands a careful risk-benefit analysi’’. MRI
technology, renowned for its radiation-free approach,
excels in visualizing soft tissues with exceptional
clarity. This characteristic makes it particularly suited
for neurological and musculoskeletal evaluations,
where detailed insights into structures like the brain
and joints are vital. Ultrasound is another radiation-
free alternative, particularly useful in obstetrics for
monitoring fetal development and studying blood
flow patterns'®.The selection of a suitable imaging
modality hinges on various factors, including the
nature of the medical condition, the patient's health
status, and the desired level of detail. Striking a
balance between diagnostic precision and patient
safety remains paramount.

Conclusion

The efficacy and safety of imaging modalities such as
MRI, CT scan, and ultrasound depends on the
specific context and purpose for which they are used.
Generally, MRI provides detailed soft tissue images
but can be time-consuming and expensive. CT scans
offer detailed cross-sectional images and are useful
for urgent cases, but involve ionizing radiation.
Ultrasound is safe, costeffective, and real-time, but
its resolution may be limited. The choice of modality
should be based on the clinical scenario and the
trade-off between benefits and potential risks. Always
consult a medical professional for personalized
advice.
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