ISRRT

INTERMATIOMAL

573

The official magazine of Society of Indian Radiographers (SIR)
Published by Radiographers' Association of Maharashtra (RAM

March, 2024




Radiographers' Journal

March 2024

R R R I I R I EEEEEEEE————————————

The Evolution of Electronic Cropping in Digital Radiography: A Paradigm Shift in Collimation

Yogesh Kumar, Dip in Radiography, BSc (Radiation Technology), Assistant Radiographer
Vardhman Mahavir Medical College & Safdarjung Hospital, New Delhi.

Introduction:
Breast cancer remains a significant

global health concern, with early
detection being paramount for
successful  treatment  outcomes.

Traditional screening methods, such
as mammography, have limitations,
especially in dense breast tissue or in
detecting small lesions. Recent
advancements in medical imaging,
particularly the integration of
ultrasound (US) and magnetic
resonance imaging (MRI), offer
promising solutions to enhance the
accuracy of breast cancer detection.
This review aims to explore the
efficacy and advantages of combining
US with MRI in identifying cancerous
lesions within breast tissue.

US and MRI:

Complementary Imaging Modalities
Ultrasound imaging utilizes high-
frequency sound waves to generate
real-time images of breast tissue. It is
non-invasive, readily available, and
cost-effective, making it a valuable
tool in breast cancer diagnosis.
However, its efficacy is limited in
differentiating between benign and
malignant lesions, especially in dense
breast tissue.

On the other hand, MRI provides
high-resolution,  multi-dimensional
images of breast tissue by utilizing a
magnetic field and radio waves. It
offers superior soft tissue contrast
and is highly sensitive in detecting
small lesions. MRI is particularly
advantageous in screening high-risk
individuals and assessing the extent
of disease.

Combining US with MRI:

Enhanced Diagnostic  Accuracy
Several studies have demonstrated
the synergistic benefits of combining
US with MRI in breast cancer
detection. By integrating the real-
time visualization of US with the
detailed anatomical information
provided by MRI, radiologists

can achieve a comprehensive
assessment of suspicious lesions.

The complementary nature of these
modalities is evident in various
aspects of breast imaging. US excels
in identifying microcalcifications and
assessing lesion vascularity, while
MRI offers detailed morphological
information and evaluates the
surrounding tissue for additional
lesions. The combination of both
modalities allows for more accurate
characterization of lesions, leading to
improved diagnostic confidence.

Clinical Applications and Impact
on Patient Care:

The integration of US and MRI has
significant implications for patient
care and management. In cases
where mammography or clinical
examination  yield inconclusive
results, combining US with MRI can
provide additional information for
guiding  biopsy decisions and
treatment planning. Furthermore,
this approach reduces the need for
unnecessary biopsies by accurately
identifying benign lesions, thus
minimizing patient anxiety and
healthcare costs.

Moreover, the enhanced sensitivity

of combined US and MRI facilitates
early detection of breast cancer,
leading to improved prognosis and
survival rates. This is particularly
crucial for high-risk populations, such
as individuals with a family history of
breast cancer or those with dense
breast tissue.

Conclusion: In conclusion, the
integration of ultrasound with MRI
represents a significant advancement
in breast cancer detection. By
harnessing the strengths of both
modalities, radiologists can achieve
higher diagnostic accuracy and
confidently differentiate between
benign and malignant lesions. This
synergistic approach not only
improves patient outcomes but also
streamlines healthcare resources by
reducing unnecessary interventions.
Moving forward, further research and
technological innovations in breast
imaging will continue to enhance our
ability to detect and treat breast
cancer at its earliest stages.

This review highlights the importance
of adopting a multimodal imaging
approach in breast cancer diagnosis
and emphasizes the transformative
impact of combining ultrasound with
MRI in clinical practice.
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National CME

Organised by: SIR Telangana State Chapter
at NIMSME Auditorium, Hyderabad on 10th March 2024

The Society of Indian Radiographers Telangana State Chapter has conducted a National level CME in commemoration
of the eminent radiologist, the former director NIMS late Prof. Padmasri Kakarla Subbarao on 10.03.2024 at NIMSME,
Hyderabad. The Director NIMS, Dr. Bheerappa Nagari has attended as the Chief Guest and inaugurated the CME.
Students from various states have participated in the competition and Ms. Ravi Revvaty of M.Sc Radiology Imaging
Technology student of Govt. Kilpauk Medical College & Hospital Chennai has won the Prof. Kakarla Subbarao Best
Scientific Paper Award 2024. Mr. K. Srisailam Retd Sr. Radiographer from Telangana has been honored with Prof.
Kakarla Lifetime Achievement Award 2023 on this occasion. Dr. Vijay Kumar Kuthala, the Chairman of State Allied
Healthcare Professionals Council, Mr. Vilas B Badhane President SIR and Mr. Jagadish N Jagtap, the Secretary General
have attended as Guests of Honor.

Mr. Srinivasulu Siramdas, the CEO of SIR and General Secretary of Telangana State Chapter, Mr. Damodara Naidu Koti,
the Director Academics, SIR and President Telangana State Chapter have also taken part in the event. Mr. M.A Waris
was the Organizing Secretary and Mr. Mahesh Basaveni was the Program Coordinator for the national CME.

About 400 delegates across the country participated in the event. The Scientific Programs with informative Guest
lectures, Student Presentations and Cultural Programs performed by the children attracted the audience.

NATIONAL CME
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How to choose the right Digital X-ray System

Ramesh Sharma, Retd. Chief Technical Officer , Radiology —NCI-AlIIMS, New Delhi

A Digital Radiography (DR) system is
a significant and an integral part of a
medical imaging system to give
better workflow. It is a highly efficient
system that can render an image
preview in 5-10 seconds. Choosing
the right DR system is instrumental
in improving a radiographer’s
efficiency as it offers highly advanced
imaging applications for better
disease diagnosis and patient care.
Furthermore, digital detector
systems for projection radiography
have been prevalent for several
years and their use is increasing day
by day. Digital detectors are now
becoming clinically common as they
are equipped with the
implementation and deployment of
Picture Archiving and
Communication Systems (PACS) in
medical and radiology enterprises.

While choosing a DR system to
install in facility, here are two
things one needs to do:
e Examine clinic's requirements.
e Check the different attributes in
models available in the market.

Consider this: Emergency
facilities need to serve
ambulatory patients and require
mobile diagnostic imaging
equipment; so only a fixed DR
system would not serve their
purpose well. In such facilities, if
budgets are not scarce, both a
mobile and fixed imaging system
should be planned.

care
non-

In addition to the above two factors,
one should take out time to stay
updated with technological
innovations and their applications so
that they can choose a digital
radiography system, which is best
suited for the intended application.

The most important point here is not
to base the decision to choose a
system solely on the price, but on the
return on investment, it is going to
offer you in the long term.

Here are three kinds of DR

systems to choose from for a

medical facility:

e Fixed (Ceiling suspended/ceiling
free/floor to ceiling) DR systems.

e Mobile DR systems (Motor
driven/manual).

e Portable DR systems.

Fixed DR systems (ceiling
suspended/ceiling free/floor to
ceiling)

A fixed X-ray DR system needs a
dedicated room for its installation. It
has a generator, tube stand,
examination table and chest stand
which requires a full room. The fixed
system also needs a high-power AC
line (440V) in the room.

The room cannot serve any purpose
other than imaging. As such fixed
radiography systems prove most
useful for large
corporate/government hospitals and
research institutes and diagnostic
centers.

There are three kinds of fixed DR
systems -ceiling suspended, ceiling
free and floor to ceiling digital X-ray
systems. They are helpful in different
general radiographic applications
due to various favorable features
improving clinical  workflow. In
general, these features are as under:

e Digital touch display on tube
stands for various parameters
and selections.

e DAP reading dose with a display
on the software screen.

e High image quality with fine
pixels and high contrast range.

e Image post-processing feature
for easy workflow management.

¢ High-resolution 3K x 3K detector
with DICOM 3.0 Compatibility.

e Easy to connect with existing
HIS/HMS/RIS/PACS in a hospital
environment.

Here's a sneak peek into the
prominent features of the three
types of fixed DR systems.

a) Ceiling suspended DR system:
The ceiling-suspended (single/dual
FPD) digital system gives maximum
flexibility and clinical productivity
suited for all-purpose radiography.
This is an integrated system
combining the modern technology of
a high-frequency X-ray generator
with flat panel technology for direct
digital acquisition, making it both
operator and patient-friendly. As the
tube stand is ceiling suspended, it
saves floor occupancy giving free
space to the operator. This leads to
enhanced convenience.

The high-frequency X-ray generator
provides optimal image quality and
productivity with DR solutions. Its X-
ray tube provides manual overhead
movements with electromagnetic
brakes, including: 1) Angulations 2)
Overhead rotation 3) Vertical,
longitudinal and transversal
movements.

A ceiling suspended system digital
radiography system may also be
equipped with auto tracking/auto
positioning features, proving helpful
for  general and specialized
radiography applications.

b) Ceiling-free DR system: Ceiling-
free systems are digital radiography
systems specialized models for
general radiographic applications.
These systems feature the X-ray tube
head mounted on a ceiling free
stand, a single detector embedded in
the movable detector stand housing,
a mobile table, and a high-frequency
X-ray generator per user-intended
applications.

c) Floor-to-ceiling DR systems: They
are systems comprising  high-
frequency X-ray generators per user
requirements for different functions
with floor-to-ceiling tube stands.
They are available in single/dual FPD
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systems. The flat panel detector/detectors in such a
system provide comprehensive imaging solutions to
handle an increased workflow. All DR systems are DICOM
compliant and provide fast and wireless image transfer to
PACS. The power and capacity serve different modality
requirements and can go up to 1000 mA and 150 KV.

Mobile DR systems: Mobile X-ray machines have
adequate output to deliver good-quality radiographs.
Wheel mounting makes mobile X-ray machines
convenient to move on smooth or level surfaces within
the radiology section or even from the radiology section
to emergency, ICU wards, etc. These machines need a 15
A socket for operation. They are a great solution for
imaging non-ambulatory patients who cannot move
easily. Mobile X-ray machines provide the advantage of
giving better access due to its mobility and do not need
lead shielding in the walls of the room.

Mobile DR systems features: There are prominent
benefits of mobile radiography systems.1) Lightweight
and compact (in the range of 4.2 KW to 30 KW) .2) Allows
swift examinations 3) Render HD digital images 4) Have
HF-ray generators with variable power range as per user-
intended applications. Both manually operated and
battery-powered mobile digital radiography systems with
motor-assisted noise-free movements are available.

Portable DR systems: Portable DR systems prove a top-
notch tool for patient diagnosis and monitoring requiring

Hong Kong Radiographers and ; I —
Radiation Therapists Conference zfﬂfc:;:;;_uﬁ";
HEK TC .-_“I & RACIOLOGICAL

TECHNOLOGISTS
-
L]

ISRRT WORLD GONGRESS 2024

Join us for an unforgettable experience of learning,
networking, and culture in the Asia's World City

Date: 6 - 9 June 2024

Proudly hosted by the

Hong Keng Association of Radiation Therapists,

Hong Kong Radiographers’ Association, and

Hong Keng College of Rodiographers and Radiation Therapists.

KL RA
i

B ¥ R

g AT

more mobility, for example: Intensive care units, home
care, Nursing homes This kind of equipment is most useful
for low-volume or small startup facilities. Using portable
DR machines does not need lead shielding in the walls,
similar to Mobile DR systems. Portable DR systems can
start operations with minimal or zero construction costs.
Portable DR Machines have an intuitive and practicable
design integrated with FPDs and PACS systems. High-
quality images acquired with these machines can be easily
transferred to a laptop and can be sent to a medical
facility. The portable DR machine substantially lowers the
time and expenses involved in film processing in dark
rooms, especially in emergency vehicles.

Other important considerations to choose the right DR
machine.

The other key considerations while choosing a highly
suitable DR machine for your facility, include a) Costs and
financing b) Right technology c) Right manufacturer d)
Reliable service support Overall, a DR system will help in
rapid processing and high-image-quality formation.

Make sure you only go for a manufacturer with a great
market reputation that uses the latest technology for
manufacturing high-quality products, expert installation
advice and team, regular staff training, prompt service
back and customer support after the purchase.

Last but not least, decide what budget you want to set
apart to purchase DR system.
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Advancements in Radiomics and Radiogenomics:
Transforming Oncology Through Imaging and Genetics

Rohit Bansal, Assistant Professor, Piyush Kant, Assistant Professor,
Faculty of Medical & Allied Health Sciences, Department of Paramedical Sciences,
Jagannath University NCR, Bahadurgarh, Haryana, India

Abstract:

Radiomics and radiogenomics
represent cutting-edge fields in
oncology that leverage advanced
imaging techniques and genomic
insights to revolutionize cancer
diagnosis, prognosis, and
treatment. Radiomics involves the
extraction  and analysis  of
quantitative features from medical
images, offering valuable insights
into tumor biology and patient
outcomes. Radiogenomics
integrates imaging data with
genomic information to unravel the
genetic underpinnings of disease
and its correlation with imaging
features. This abstract provides an
overview of the  principles,
applications, and future directions
of radiomics and radiogenomics in
oncology, highlighting their
potential to advance precision
medicine and improve patient care.

In the dynamic landscape of
medical imaging and oncology, the
integration of radiomics and
radiogenomics has emerged as a
transformative approach to
understanding and treating cancer.
These rapidly evolving fields
harness the power of advanced
imaging techniques and genomic
data to unlock new insights into
disease biology, prognosis, and
treatment response.

Radiomics: Deciphering the
Language of Medical Images
Radiomics, a computational
discipline at the forefront of
medical imaging, delves into the
intricate  quantitative  features
latent within images procured from
diverse modalities such as CT
scans, MRI, and PET scans. These
features, including texture, shape,
intensity, and spatial relationships,
constitute  the essence of
radiomics, unveiling nuanced

information  imperceptible to the
human eye. Employing sophisticated
computational algorithms and machine
learning techniques, radiomics
endeavors to decode the language
embedded within medical images.

In the realm of oncology, radiomics
emerges as a transformative asset with
multifaceted applications. From
facilitating  cancer diagnosis and
subtyping to offering prognostic insights
and gauging treatment response,
radiomics stands as an indispensable
adjunct to the oncologist's toolkit.
Through  meticulous  analysis  of
radiomic features, clinicians adeptly
distinguish between various cancer
types and subtypes, prognosticate
patient outcomes, monitor the efficacy
of  treatments, and customize
therapeutic approaches tailored to the

unique characteristics of individual
tumors.
The pivotal role of radiomics in

oncology underscores its significance as
a paradigm-shifting discipline,
empowering clinicians with precise
diagnostic and prognostic tools to
optimize patient care. As radiomics
continues to evolve, fueled by advances
in computational methodologies and
imaging technologies, its potential to

enhance precision medicine in oncology
remains boundless. Embracing the
insights  unearthed by radiomics,

clinicians are poised to navigate the
complexities of cancer treatment with
heightened precision and efficacy,
ultimately fostering improved outcomes
and quality of life for patients grappling
with the challenges of cancer.

Radiogenomics:
with Genetics

Radiogenomics stands at the forefront
of medical research, bridging the realms
of imaging and genetics to unravel the

Bridging Imaging

intricate  genetic underpinnings  of
disease and their correlation with
imaging  features.  Through the

amalgamation of imaging data with

genomic insights, radiogenomics seeks
to elucidate the biological mechanisms
steering disease progression and
influencing treatment response.

At its core, radiogenomics endeavors to
establish associations between imaging
phenotypes and the underlying genetic
alterations  that dictate  disease
pathogenesis. By deciphering these
intricate connections, researchers aim
to unlock novel avenues for
personalized treatment strategies in
oncology and beyond.

The applications of radiogenomics are
as diverse as they are promising. From
the discovery of biomarkers to
predictive modeling and therapeutic
targeting, radiogenomic studies hold
profound implications for patient care.
By integrating data from radiomics and
genomics,  clinicians  can refine
predictive models for patient outcomes,
identify imaging-based biomarkers that
herald treatment response, and unravel
the complexities of tumor heterogeneity
across spatial and temporal dimensions.

The potential of radiogenomics to
transform personalized medicine in
oncology is undeniable. As research in
this burgeoning field continues to
evolve, fueled by advancements in
computational  methodologies  and
genomic technologies, its impact on
clinical practice is poised to expand
exponentially. Embracing the insights
gleaned from radiogenomics, clinicians
are empowered to navigate the
intricacies of disease with newfound
precision, offering tailored treatment
approaches that resonate with the
unique genetic makeup and imaging
profile of each patient. In doing so,
radiogenomics heralds a new era of
patient-centered care, where the
convergence of imaging and genetics
illuminates the path towards improved
outcomes and enhanced quality of life
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for individuals grappling with the complexities of disease.

Harnessing the Power of Radiomics and
Radiogenomics for Precision Medicine

The integration of radiomics and radiogenomics marks a
pivotal advancement in the realm of precision medicine,
reshaping our approach to disease characterization and
treatment guidance. Through the synergistic fusion of
non-invasive, quantitative methods with insights gleaned
from imaging and genetics, clinicians are poised to usher
in a new era of enhanced patient outcomes and refined
therapeutic efficacy, transcending the boundaries of
oncology and extending to diverse fields of medical
practice.

At its essence, this integration empowers clinicians with a
comprehensive understanding of disease pathology,
enabling nuanced insights into individual patient profiles
that were previously inaccessible. By leveraging the
wealth of information offered by radiomics and
radiogenomics, clinicians are equipped to tailor treatment
strategies with unprecedented precision, aligning
interventions with the unique characteristics of each
patient's disease.

In the domain of oncology,
transformative potential.

this synergy holds
From the initial stages of
diagnosis and disease subtyping to the ongoing
monitoring of treatment response and prognosis,
radiomics and radiogenomics serve as invaluable allies,
guiding clinicians through the intricate landscape of
cancer care with heightened clarity and precision.

Beyond oncology, the implications of this integration
reverberate across diverse medical specialties. From
neurology to cardiology, radiomics and radiogenomics
offer a paradigm shift in our understanding of disease
processes and treatment paradigms, paving the way for
personalized interventions that resonate with the
individual needs and complexities of each patient.

As research in radiomics and radiogenomics continues to
burgeon, fueled by technological advancements and
interdisciplinary collaboration, the future of precision
medicine shines brightly. Embracing the insights offered
by these innovative approaches, clinicians are poised to

embark on a transformative journey towards optimized
patient care, where the convergence of imaging and
genetics illuminates the path towards improved outcomes,
enhanced therapeutic efficacy, and ultimately, a future
where precision medicine is not just a vision, but a tangible
reality.

Conclusion:

In conclusion, radiomics and radiogenomics have emerged
as powerful tools in the oncologist's toolkit, offering novel
insights into cancer biology and treatment response.
Through the extraction of quantitative imaging features
and integration with genomic data, these interdisciplinary
approaches hold promise for personalized treatment
strategies and improved patient outcomes. The ability to
decipher the complex interplay between imaging
phenotypes and genetic alterations opens new avenues for
precision medicine in oncology and beyond. As research in
radiomics and radiogenomics continues to evolve,
collaboration among clinicians, radiologists, and
computational biologists will be key to unlocking their full
potential in guiding clinical decision-making and
transforming cancer care.

Future Directions:

Looking ahead, the future of radiomics and radiogenomics
holds immense potential for further advancements in
oncology and medical imaging. Key areas for future
research include the refinement of computational
algorithms for feature extraction and analysis, the
validation of radiomic and radiogenomic biomarkers in
large-scale clinical trials, and the development of
standardized protocols for data acquisition and analysis.
Additionally, efforts to integrate multi-omics data, including
transcriptomics, proteomics, and metabolomics, will
enhance our understanding of tumor biology and
treatment response. Collaboration across disciplines, the
sharing of data and resources, and the adoption of open
science principles will drive innovation and accelerate the
translation of radiomics and radiogenomics into clinical
practice. Ultimately, by harnessing the synergistic potential
of imaging and genetics, radiomics and radiogenomics will
play a pivotal role in shaping the future of precision
oncology, guiding personalized treatment strategies, and
improving outcomes for patients with cancer.
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Tumor Markers - A Diagnhostic Tool

Priyanka Vinod Mishra, Homi Bhabha Cancer Hospital/Mahamana Pandit Madan Mohan Malviya Cancer Centre,
Varanasi. A Unit Of “Tata Memorial Hospital”, Mumbai

Cancer diagnostic

A —

Introduction

Tumor markers are present in or
produced by cancer cells or other
cells of the body in response to
cancer.

It provides information about cancer
such as
1.How aggressive it is?
2.What kind of treatment it may
respond to?
3.Whether it is
treatment?

responding to

Tumor markers have traditionally
been protein /other substances that
are made at higher amounts by
cancer cells than normal cells.

They are found in blood, urine, stool,
tumors /other tissues / body fluids.

Measurable biochemicals associated
with malignancy.

Tumor Markers
Camee ssresming bk -

Advantages

e Marker may be a way of
monitoring  success/failure  of
treatment.

e May reflect the extent (stage) of
disease.

® Screening & early detection of
cancer.

¢ Aid in the diagnosis of cancer.

* Determine response to therapy.

* Prognostic indicator of disease
progression.

¢ Indicate relapse during follow-up
period.

Disadvantages

e Deduce diagnostic patterns due to
biological  variability in an
individual patient sample.

e Huge range of biomarker
concentrations in patients
compared.

¢ Differences in sample collection,
handling or storage & profiling
techniques among various

all

research sites may change the
protein profile.

Major problems:

In identification of cancer biomarkers
is very low concentration of markers
obtained from tissues with small,
early-stage cancer lesions.

Other problems:

e Lack of reliability

e Variability of proteins / modified
proteins among individuals.

e Not always present in early - stage
cancers.

e Can be present because of non-
cancerous conditions.

e People with cancer may never
have elevated tumor markers in
their blood.

¢ Not specific enough to confirm the
presence of cancer.

Some examples:
Tumor markers

Lung cancel
125,C
Liver canc
AFP

ﬁmaﬂh can’
Colon can
CEA
creatic cal
125,
varies can
125, C!

tate can
P
ticular can
FF, H

Carcinoembryonic Antigen (CEA)

e Produced by embryonic tissue of
gut, pancreas & liver.

e Complex glycoprotein elaborated
by many different neoplasms.

Serum level is positive in -

1. 60 - 90% (Colorectal Carcinoma)

2. 50 - 80 % (Pancreatic Carcinoma)

3. 25 - 50 % (Gastric & Breast
Carcinoma)

* CEA s elevated in many benign
disorders.

1. Alcoholic cirrhosis

2. Hepatitis

3. Ulcerative colitis

4. CEA lacks both sensitivity &
specificity required for detection of
early cancers.

Prostate- Specific Antigen &
Prostate -Specific Membrane
Antigen (PSA)

e Detects prostate cancer.

Human Chronic Gonadotropins
(HCG)
e Detects testicular tumors.

CA 125
¢ Detects ovarian cancer.

Proteins

e Detection of 4 proteins 14, CD59,
PROFILIN 1, CATALASE) in the
saliva of cancer patients

* Has been found to be useful
markers of oral cancer= 90 %
sensitivity

e Specificity for oral squamous cell
carcinoma = 83 % specificity

Mitochondrial Markers

e Several mutations in the mt DNA
particularly in d-loop region have
been found in breast, colon,
esophageal, endometrial, head &
neck, liver, kidney, leukemia, lung,
melanoma, oral, prostate &
thyroid cancers.
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Role of Dual Energy CT to analyse Bone Marrow Edema in Acute Fracture

P. Sasirekha .Bsc., MRIT (Intern), MTPGRIHS., Puducherry.
Moderator: Dr.S.Tamijeselvan. Ph.D., Asst. Professor in Radiography, MTPGRIHS

Introduction: Image Acquisition, Processing and Data Extraction

MRI is considered the standard for  The Image acquisition, processing and data extraction of Dual CT is illustrated in
depicting nondisplaced fractures, as it  the below diagram.

is sensitive for associated bone
marrow edema (BME). Despite its
excellent  diagnostic  performance,
there are several barriers to
performing MRI in the emergent
setting because of cost, access
limitations, the need to thoroughly
screen patients, a relatively lengthy
examination, and incompatibility with
some pacemakers and other implants.
In such cases the dual energy CT can
be used for imaging. Dual-energy CT
has emerged as a valuable imaging
modality in the assessment of acute
fracture particularly in the evaluation
of bone marrow oedema in the current Image acquisition, processing and data extraction.

scenario. Visualization of bone marrow (A) Patients with a suspected wrist fracture not visible on x-ray are scanned using a dual
oedema can be used to identify occult source dual energy scanner resulting in two scan series (80kV and Sn150kV). Both the
or mildly displaced fracture or affected wrist and the contra lateral healthy wrist are scanned, but data from the

pathological fracture. affected wrist not analyzed in this study. The two-scan series are subjected to a three-
material decomposition (B) resulting in both a Calcium Map and a virtual non-calcium
Principle: (VNCa) image. Based on the Calcium Map each bone is semi-automatically segmented

Dual-energy CT acquires data with two (C) and segmentation masks for each bone created. The distribution of VNCa and
different X-ray energy spectra and can calcium values is then automatically recorded (D) based on the individual segmentation
help differentiate materials based on mask of each bone.

their differential energy-dependent X-

ray absorption behavior. The virtual ) o ] ]
non-calcium (VNCa) technique can be A 25-year-old man with a fall on outstretched hand injury was diagnosed with

used to suppress the high attenuation non-displaced fracture at the scaphoid waist, consistent with color coded

of trabecular bone, thus enabling Virtual non-calcium dual energy.
visualization of subtle changes in the
underlying attenuation of the bone
marrow. Dual-energy CT is increasingly
used in emergency and trauma
patients for early diagnoses of acute
conditions. This technique is mostly
used to detect fractures in long bones,
carpal bones, vertebral compression
fractures, and knee and hip fractures.
The dual-source dual-energy systems Scaphoid waist fracture clearly seen, consistent with
we used acquire data using a low- color coded virtual non-calcium dual energy.

energy x-ray source between 70 to 100 €onclusion:
kVp and a high-energy x-ray source at The dual energy CT with virtual non calcium imaging algorithm is a promising

140 or 150 kVp with an added tin filter technique to demonstrate bone marrow edema in acute fracture. It's a short
scanning time, no contraindication and availability in the emergency department
DECT can be an effective alternative to Magnetic resonance imaging (MRI) in the
detection of bone marrow edema.

Case 1

to reduce the low-energy components
of this spectrum to reduce spectral
overlap and  improve  spectral
separation between the high- and low-
energy spectra.

Reference:

1.Bone marrow edema at dual energy CT: A game changer in the emergency department. Radiographics 2020;40: 859-874
2.Clinical utility of dual energy CT analysis of bone marrow edema in acute fracture wrist fracture. Ajr2018; 210 :1-6
3.Virtual non calcium dual energy CT: clinical application. European Radiology Experimental (2021) 5:38

4.Traumatic Bone Marrow Edema of the lower limb. Orthopedic clinical results.

5.ldentification of traumatic Bone Marrow Oedema: the pearls and pitfalls of dual energy CT. Tomography 2021 7 424- 433
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Role of Mammography in Detection of Breast Cancer

Himani Kheary (M.Sc. in Radiology and Imaging Technology), University College of Medical Science, Delhi

This is the article which is going to
give basic idea and explanation
about the Crucial Role which a
Mammography nowadays plays for
the early detection of Breast cancer
due to increase cases of Breast
Cancer in the Current few years.

Overview of U.K Breast Screening:
If we see the previous records of U.K,
it shows the highest incidence of
mortality and occurring of Breast
Cancer in the world in 1985, Breast
Cancer is the commonest form of
Cancer in the U.K which is affecting 1
of 12 women.

By keeping this high record in the
eyes ,the Forrest Report in 1986in
U.K recommended that all females
between the age of 50yrs to 65yrs
should be screened in every three
years because Screened
Mammography was advocated as the
preferred method for early detection
of Breast Cancer and on demand
Screening was also available to
women over 65yrs of age and routine
Screening was extended to age of
70yrs and ,it had been recognized for
some years that if Cancer were
detected at a time when they were
too small and early treatment
initiated, then prognosis could be
improved.

And in,1986, According to Forrest
Report, it was suggested that
mortality could be reduced 30% to
40%with the early screening.

Overview of India Breast Screening: -
In India, Breast Cancer is the most
common type of Cancer which
accounts for 14% of Cancer in Indian
women and It is reported that with
every 4minute, an Indian Women is
diagnosed with the Breast Cancer in
both Rural and Urban Areas.

If we see the Statics of 2018Report
1,62,468 new Cases of Breast Cancer
are registered from which 87,090 are
reportedly dead because Cancer
survival becomes more difficult in

higher stages of its growth and more
than 50%of Indian Women suffer from
stage 3 and stage 4 of Breast Cancer.

Post Breast Cancer survival for Indian
Women is 60%which is 80%in U.K and
the very known reason for a low breast
cancer survival rate in India is due to
the lack of awareness and poor early
screening as well as diagnosis rates
and the number of detections could
only get changed if awareness got
increased.

In India, Kerala State shows highest
Cancer rates along with Mizoram,
Haryana, Delhi and Karnataka.

Breast Cancer shows its appearance
more in the younger age group and it is
about 50%in the age group from 25yrs
to 50yrs and among them 70% of cases
had poor survival and high mortality till
it gets diagnosed.

What is the Actual
Mammography?

So, it is basically a specialized medical
procedure used primarily for the early
detection of Breast Cancer with the
help of Mammography machine, which
generally emits a low doses of x rays to
capture images of a Breast tissue and
such images are called a mammogram
which provides the detailed
visualizations of the internal structure
of the Breast which can clearly shows
the abnormalities or changes that may
ind