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Chapter 1
Introduction to the Handbook

G
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Chapter 1: Introduction to the Handbook

The repore ‘From Parnmedies 1 Allied Health Professionals: Lundseaping the Journey ind Way Forward®
thaw weas published in 2012, marked the varanee In édvcadon and trining practices for the allied and
healtheare covrses offered by institutions across the count ry. This prompred the Minstry of Health and
Family Weltare to envisage the creation of nadenal guidelines for education and carcer pathways af allied
and healtheare professionals, with @ structured curriculum based on skills uind competencies. Thus, this
bandbook has been designed to familiarize universides, colleses, healtheare pravicders as well as educators
affering allied and healiheare courses with these nadonal standards.

Indradually, ereated for different professional groups of allied and healtheace, this hand book amms m
reduce the varation in education by comprising of 4 stndatdized curriculum, carcer pathways,
nemencliture and other detalls for each profession. The change from a purely didictic approach will create
better skilled professionals and improve the quality of overall paticnt care. In the uhsence of @ nutional
standard-setung authority, this handbook can also puide the thousands of voung adults who choose
Bealtheare as a profession — not as doctors or nurses but to play several other eritical roles — on the
appropriate course of action to enable them to be skilled allied and kealtheare professionals of the futire,

Whao is an Allied and Healthicare Professional?

The Munistry of Health and Family Welfare, accepted in its entitery the definiton of an allied ind
healtheare professional based on the afore-mentioned teport, though the same has evolved after multiple
consuliatons and the recommended definition is now as follows

“Alived and healtheare professionatr (AHPs) includes individials involved with the defiery of bealth or heattheare refated
services, with quatification and competence in therapentis, diagnisiie, euratite, proventive andy or rebabilitative inferventions
Loty work in mubtidiseiplinary bealth teams in vavied healtheare settings including doctors {pdpsrcians and ghedalist), narses
and public bealth efficials to promote, profoct, trear and)or meargge @ perion('s) plysical, mental, recal enotioms)
envirenmental health and bolirtic well-beeng. *

Since the past few years, many professional groups have been interacting and seeking guidanee on all those
who would gualify under the purview of “allied and healthcare professionals”, In the healtheare system,
statutory bodics exist for clinidans, nurses, pharmacises and dental pracritioners; but a regulatory stucture
for around 50 professions is ahsenr in Tndia, Currently, the Government is considering these professions
under the ambit of the allied and healtheare system, However, this number is subicet 1o changes and
modificanons over thme, particulurly considering how quickly new rechnolagies and new clinical avenues
are expanding globally, creating newer cadfes of such professionals.

Scope and need for allied and healtheare professionals in the Indian healtheare system

The quality of medical care has improved tremenditslyin the last few decades due 1o the advances in
technology, thus crearing fresh challenges in the ficld of healthcare, It is now widely recoprized thar health
serviee delivery is a team effort involving both diniclans and non-clinicians, and is ot the sole duty of
physicians and nurses.! Professionals that can competently handle sophisdcated machinery and advanced
protocols are now in high demand, In fact, diagnosis is now so dependent on technology, that allied and
healtheare professionals (AHPs) are vital to suceessful treatment deli very.

Effecuve delivery of healthcare services deperids largely on the nature of education, training and

ippropriate orientation towards community health of all categories of health personnel, and their capacity
to function 4s an integrated team. For instance in the UK, mare than 84,000 AHPs, with a range of skills

il
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ardd expertise, play kew rolex within the Navonal Health Service, working autonomously, m mult.
professional teans in various settings. All of them are first-contact practitioners and work across 2 wide
range of logations and sceors within acute, primary and commurity gare, Australia’s health sysiem 15
managed not ust by their doctars and nurses, bur also by the 90,000 university-rrained, avtonomous AHPs
yiral o the sysrem "

As the Indian government aims for Universal Health Coverage, the lack of skilled human resouree may

prowe to he the higgest impediment in its path to schieve trgeted poals, The beaefics of having AHT: in
the healtheare svstem are sull unesplored 12 India. Although an enormous amount of evidence suggesrs
that the bencfits of AHP: runge from improving access to healtheare services o signilicant reduction in
the cost of care, though the Indian healthcare system stll revolves around the docror-centrie approach

The privauzation of healtheare has also led to an ever-meressing out-of-pocket expenditure by the
population. However, many examples asseet the need of skilfed albed and Ecaltheare professiontals 10 the
systemn, such as in the case of stroke survivors, it is the support of AHPs thar sipnificanty enhanee their
rehabilitation and long term rreatment ensures retarn to norrmal life, AHPs also play a-significant role to
care for prtients who steuggle menally and emotdonally in the current challenging environment and require
mental health support; and help them return to well-being il Children with communication difficultics, the
clderly, cancer patients, patients wath long term eonditions such as diaberes people with vision problems
and ampurees; the list of people and potentinl patients who benefir from AHPs is indefiniee,

Thus, the hreadeh and scope of the allied and healtheare practice varies from one end to another, including
areas of work listed bolow:

o Across the age span of human development from neonate to old e,

s With paticnts having complex and ehullenging problems resulting from systemic illnesses such
as in the case of diabetes, cardiac abnormalities/ conditions and clderly care to name 2 few;

e Towards health promonon and discase preventon, as well as assessment, management anid
evaluation of interventons and protocols for treatment;

* In i broad range of sertdngs from a padent’s home to community, primary care centees, (o
tertary care setunps; and

e  With an understanding. of the héaltheare issues' associated with diverse socio-economies and
culural norms within the soaety.

Learning goals and objectives for allied and healtheare professionals

"I'he handbook has been designed with a fdens on performance-based outcomes pertaining 1o different
levels, ‘The learning goals and obijsctives of the undergraduate and geaduare education program will be
based on the performance expectations. They will be articulated as learning goals (why we teach this) and
learning objectives (what the students will learn). Using the framework, students will learn 1o integrate
their knowledge, skills and abilities in a hands-on manner in a professional healthcare seting. These
learning goals are divided into nine key areas, though the degree of required involvement may differ across
various levels of qualification and professional cadres:

Clinical care

Communication

Membership of a multdiscplinary health team

Ethics and accountability ar all levels (clinical, professional, personal and social)

i e o

Commitment to professional excellence
]
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leadership and mentorship

Social accountability and responsibilive

Seientific pttitude and schalarship (only ar higher level- PhDY)
Lafelong learning

1. Clinical Care™
Using u patient/ family-centered approach and best evidénce, each student will arpanize and implement
the preseribed preventive, investigative and mansgement plans: and will offer appropriate follow-up

services, Program objectves should enable the students o

Apply the prineiples of basic svience and evidénce-based praciice

Use relevant investigatons as needed

Idennfy the indicatons for hasic procedures and perform them in an appropriate manner
Provide Gare to patients — efficiently and in a cosi-effecrive way — in 2 range of seitings, and
maintain foremost the interests of individual patients

Ideatify the influence of hiologieal, psychosocial, economic, and spiritual factors on patents’
well-being and act in an appropriate manner

Incarporite strategies for health promouon and disease prevention with their patiernits

2. Communication iv*

The student will learn how 10 communieate with patients/clieats, care-givers, sther health professionals
and other:members of the community effectively and appeoprately, Communication is 4 fundamental
requirement in the provision of hiealth care services. Program objectives should enable the students 100

Provide sufficient informarion to ensure that the patient /elient ean partcipate as aeively as
possible and respongd sppropriately 1o the informarion
Clearly diseuss the diagnosis and optivnis with the paricnr, and segoriate appropriite treiment

plans in a sensitive manner that is in the patent’s and society’s best interests

Explain the proposed healtheare serviee — its nature, purpose, possible positive and adverse
consequences,its limimtnns, and reasonable alternatives wherever they exist

Use effective communication skills o garher da and share information including atentve
listening, open-ended inquiry, empathy and clarification o ensure undersianding
Appropriately, communicate with, and provide celevant information o, other stakehalders
including members of the healthcare ream 1

Use communication ¢ffectively and flexibly in 4 manaer that is appropriate for the reader or
listener ; St '

Explore and consider thedafluence that the patient's ideas, beliefs and expeetations have during
nteractions with them, along With' varping factors such as age, ethnicity, culture and
socioeconomic background

Develop efficient techaiques for all forms of wrinten and verbal communication including
accurate and dmely record keeping

Assess their own communication skills, develop self-awareness and be able to improve their
relationships with others

Possess skills to counsel for lifestyle changes and advocate health promotion

- (*TB‘\«S\_—) CLiR’
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3. Membership of a multidisciplinary health ream™

The student will pur a high value on effective communication within the teun, including fransparenc

abioue wims, decrssons, uncertainryand nustalkes. Team based health careis the prowvision of health services

tr individuals, familice, and for their eomuunines by at least two health providers who work collaboratively

tin peenmplish shared poals within and across settings 1o schieve eoordmated, high quabine care. Program
objectives will im ar making the smudents being able 1o:

Recognize, clearly articulate, understand and support shared goals in the wam that reflect
patient and family prionoes

Possess distinet roles within the team; to have clear expectations for cach member's functions,
responaibilities, and aceounmabilines, which in turn eptimizes the wam’s efiiciency and makes
it possible for them to use division of labor advanmgeously, and accomplish more than the
surm O jts parts

Bevelop mutual truse within the team (o create strong norms of reciproary and ETeter
upportunites for shared achievement

Communicate  effectvely so thar the team  prioritizes aned conunuously refines s
communication channels creating an environment of geneml and specific understinding
Recognize measurable processes and outcomes, so that the individual and team can agree on
and implement reliable and dmely feedback on successes and failures in hoth the team’s
funcrioning and the achievement of their goals. These can then be used to track and improve
performunce immediately and over time

4. Ethics and accountability

Students will understand core concepts of climcal ethics and law so that they may apply these to their
practice as healtheare service providers. Program objectives should enable the students w:

Deseribe and apply the basic concepts of climeal ethics 1o actual cases and simacons

Recognize the need to muke health eare vesources available o pasents faidy, equitably and
withour bas;, diseriminadon o undueinfluence

Demonstrate an undesstanding and application of basic legz| conecprs to the practice
Employ professional accountabality for the inoation, maintenanee and termination of patient-
provider relationships

Demonstrate respect for each patient's individual tights of auvtomomy, privacy, and
confidentality Dk .

5, Commitment to professional excellence™

The student will execute professionalism to reflect in his/her thought and action a range of attributes and
characteristics that include rechnical cofmpetence, appearance, image, confidence lovel, empathy,
compassion, understanding, patience, manners, verbal and non-verbal communication, an ant-
discriminatory and non judgmental attitude, and appropriare physical contact to ensure safe, effective and
expected delivery of healthcare. Program objectives will aim at making the students being able to:

Demonstrate distinetive, meritorious and high quality practce that leads to excellence and thac
depicts commitment to competence, standards, ethical principles and values, within the legal
boundaries of practice

| G
. i
m —
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*  Demonstrate the quality of being answerable for 1l actions and oniissions 1o all, inel uding
SEFVICE Usere, pecrs, emplovers, s ant’lurd-ﬂclfing; regulatory bodies or oneself

*  Demonsteate humanity in the course of evervday practice by virtue of having respect (and
digniry), compassion, empathy, honour and intesrity

®  Ensure chat self-interest does not influence actions or omissions, and demonstrare regards for
service-users and colleapues

6. Leadership and mentorship™

The student must take on a leadership role where needed 10 order to ensure chnical productivity and
pancar satsfacuon. They must be able o respond in s autonomous and confident manner to planned
and uncertain situations, and should be able to munage themselves and others effectively, They must create
and maximize ppportunitics for the mmprovement of the health secking experience and delivery of
healtheare services. Peogram objecuves should enable the stadents 1o:

*  Act asagents of change and be leaders in quality improvement and service development, sa
thar they contribute and enhance people’s wellheing and their healtheare experience

e Systematically evaluate care; ensure the use of these findings to help impraye people’s
experience and care outeomes, and to shape clinical reatment protocols and sefvices

* ldenufy prieritics and effectively manage rime and resourees to ensure the maintenanee or
enhancement of the quality of care

* Recagmize and be self-aware of the effect their gwn values, principles snd assumpricns may
have on their practice. They must take charge of their own personal and professional
development and should learn from experience (through supervision, feedback, rellection and
evaluation;

®  [Pacilicie themselves and others in the develapment of their competence, by using a range of
professinnal and personal development skills

. Work independenty and in teims, They miust be able to ke a leadership role tp coordinare,
delegare and supervise care safely, mamage risk and remain accountable for the care given
actively involve and respect others” contriburions o integrated persan-centered care; yer work
in a0 cffecove manner across professional and agency boundaries; They must know when and
how o communicate with padents and refer them o other professionals and apericics, to
respect the choices of service users and athers, 10 promote shared decisiofmiking, to deliver
positive outcomes, and to coordinate smooth and effective transition Within and between
services and agencies, ; '

7. Social Accountability and Responsibiliry™ :

The students will recognize that allied and healtheare professiondls need 1o be advocates withia the health
care system, o judiciously manage resources and 1o acknowledge theit social aceountabiliny, They have a
mandarte to serve the community, region and the nadon and will hence direct all tesearch and service
activities towards addressing their proriry health concerns. Program objectives should enable the students
o

* Demonstrate knowledge of the determinants of health at loeal, regional and national levels and
respond to the population needs

V. g (L?m:\Dc_&.

"Curriculum Handbhook of Medicil Radialegy and Imaging Technology (Totellechml Bropetty of the
MNaronal Commiseion e Alied snd Healthease Professions, Ministry of Hiealtd and Famior WelEase) "



16

Establish and promote innovative practee patterns by providing evidence-based enee and
testing new models of pracuce that will translate the results of research ino pracoce, and thus
meet individual and eommunity neeids in a more effective manner

Develop a shared wision of an evolving and sustmnable health care system for the furure by
working in collaboraton with and reinfercing parmerships with other srakeholders, ineluding
acadlemic health centres, povernments, communities and other relevant professional and non-
professionnl organizatons

Advocare for the services and resources needed for opomal panent care:

8. Scientific attitude and Scholarship®
ke student will utilize sound scientific and/ or scholarly principles during inreractions with patients and
prers, educational endeavors, research activities and in all other aspeets of their professional lives, Progeans

ohjcetives shauld enuhble the students 1o

Engage in ongoing self-assessment and structure their connnuing protessional educition to
address the specific needs of the population

Practice evidence-based by applying principles of scientific methods

Take responsibulity for their educanonal experiences

Acquire basic skills such as presentation skills, giving feedback, patient education and the
desigry and dissemination of research knowledpe; for ther applicanon to teaching encountsrs

9. Lifelong learmning™
The student should be committed 1o continnous improvement in skills and knowledge while harnessing
modern tranls and teehnology. Program objecoves will aim at making the students being able to:

Perform abjective self-assessments.of their knowledge and skills; learn and refine existing skills;
and acquire new skills

Apply newly gained knowledge or skills to pagent care

Enhance their personal and professional growth and learning by constant introspéetion and
utilizing expenences

Search (including through electronic m-.':nnﬁ]l and crtecally evaluate medical lirerature to enahle
it application 1O patient tate :

Develop a rescarch question and be famibiar with basic, chimeal and transhoonal tesearch in s
application. 1o patient care

Identify atid select an approprate; professionally rewarding and personally. fullilling career

pathway

Introduction of new elements in allied and bealtheare edueation

Competency-based curriculum

A significant skill gap has been observed in the professionals offering healrheare services irrespective of

the hierarchy and level of responsibility in the healthcare settings. The large variation in the quality of
services is due 1o the diverse methodologies opted for healtheare education and the differénce in
expectations from a graduate after completion of a course and at work, What one is expected ‘to perform’
at work is assumed to be learned dudng the course, however, the cource design focuses on what one is

expected ‘to know'. The eompetency-based curnculum thus connects the dots between the know what'

and ‘do how",

A G
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The efficiency and effectiveness of any educational programme lazgely depends on the eurreulam design
that is being followed. With emerging miedical and scientific knowledge, educators have realized dhae
lewrning 18 no more limited w0 memorizing specific liss of facts and dats; in face, by the nme the
professional dims to practice in the healtheare setting, the acquired kaowledge may suind ourdated. Thus,
competeney-hased educadon is the answer; o curricular concept designed to provide the skills tha
protessionals aced. A competency-binsed program is 4 mix of skills and competencies based on individual
or populaton needs (such as chinical knowledge, patient care, or communications approaches), which is
then developed 10 wach relevant content across a range of courses and settings, While the traditinnal
systemn of educanon focuses on objectives: content, teacher-centric approach and sumimarve evaluation;
competency-based educinon has a focus on competenties, outcomes, performance and accomplishments.
In such a ease, weaching activities are learner-centered, and cvaluation is cominuous and formative in
strugture. The competencybased credentisls depend on the demonstmtion of 4 defined set of
competencies which enables 1 professional o achieve targeted goals. Competency framewnirks comprise
of a cleardy ariculated statement of & person’s abilities on the completion of the credential, which allows
students, employers, and other stakeholders to set their expecrations appropriately, ™

Considering the need of the present and future healthcare delivery system, the curriculum design depicted
in this handbook thus will be based on skills and competencics.

Promoting self-directed learning of the professionals

The shiftin the focus from traditional w competency-based education has made it purtinient ‘that the
learning-processes may also be revisited for suitable changes. lois a known fact that learning is no more
restricted to the boundaries of a classroom or the lessons mught by o teacher. ‘The new tools and
technologies have widened the plaform and introduced innovative modes of how students can learn and
gain skillsand knowledge. One of the innovative approaches is leatner-centric and follows the concept of
self-directed learning.

Nelf-divected harning, in its broadest meaning, describes a process in wilich individuals take the initiative with or without the
Beip of others, m dugnosing their larning needs, formulating learning poals, identifying resonrves for earming, honring and
impicmacnting fearning strategies and evaliafing learning outcomer (Knowles, 1975),

In self-directed learning, learmers themselves tke the inftative'to use resources rather than simply reacnng
to transmissions from resources, which helps them learn more in 4 betrer way." Lifelong, self-directed
learning (SD1.) has been identified as an important ability for fiiedical geaduates (Harvey, 2000 and so is
applicable 1o other hedlth professionals including AHPs, It has been proven through many studics
worldwide that the self-directed methnd is better thancthe feacher-centric method of learning. Teacher-
directed learning makes learners more dependent and the orientaton to learning becomes subject-centred,
It a teacher provides the leaming marerial, the student is usually satisfied with the available muterial,
whereas ifa student is asked to wark on the same ussignident, he or she invatiably has to explore extensive
resources on the subject,™

Credit hours vs traditional system

Recently the National Assessment and Accreditaion Council (NAAC) and the University Grants
Commission (UGC) have highlighted the need for the development of a Choice-Based Credit System
(CBCS}), at par with global standards and the adoption of an effective grading system to measure a learner’s
performance.™ All the major higher education providers across the globe are operating a sysiem of credics.
The European Credit Transter System (ECTS), the ‘National Qualifications Framework® in Australia, the

;o .S
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Pan-Canadian Prowecal on the Transterabilioe of Umversioy Credies, the Credic Accomulaton and Transter
System (CATS) in the UK as well a5 the systems operarng in the LIS, Japan, etc. are examplés of these.
Cilobally, a need now exists for the use of a fully convertible credit-based system thar cun be accepred at
other universities. 1t has now beeome imperanve ro wffer Sexible cumicalar choees and provide leamers
mibility due 1o the populanty of inrdatives such as ‘twismng programmes’, ‘jomt degrees’ and “study

abroad’ progammes,

In otder 0 ensure plabal accepeability of the graduaes, the curent currculum strucrure 15 divided nro
smaller sections with focus on hours of sindving which can be converted into credic hours as per the
internatdonal nonns follewed by vanous other eountnds,

Integrated structure of the curriculum

Vertical integration, in its truest sense, is the interweaving of reaching clinical skills and knowledge ineo
the basie soience yearsand, ranforange and cononuimg to wach the ipplicatons ol busic science concepls
duting the elinical years, (Many efforrs called *vertical integration’ include only the first Rall of the process).

Horizontl integration is the ideatificaion of conceprs or skills, especally those thar are dlinieally relevant,
that cut across (for cxample, the busic sciences), and then putting these to use as an integrared focus for
presentations, clinical examples, and course mutenals. ez Integmanon of some of the basic saenece courses
around organ systems, €.g., human anatemy, physiology, pathology; or incorporating ethics; legal issues,
firance, Pru]_i'&ca] issues, humanities, eulture and compurer skills into different aspeets of a course like the

Clinical Edntroom.

The ain of an integrated curncalum is o lead students to a level of scientific fluency that is beyend mere
fact and concept acquisition, by the use of & common lanpuage of medical science, with which they can
begin rothink creatively about medieal problems.™

This inaovative new eurgenlum has been seauctured ioa way soch thar it facilitases horizonal and verveal
integration between: disciplines; and bridges the gaps between both theory & practice, and between
hospital-based practice and community pracuce, The amount of dme devored o basic and laborarory
scences (integrated with their elinical relevance) would be the maximum in the Grst vear, progressively
decreasing in the second and thied vear of the training, making clinical exposure and learning more
dominant.® However it may differ from coutse o courte depending on the professional group.

Introduction of foundation course in the curriculum

The foundation course for allicd and hedltheare professions is an immersive programme designed 1o
impart the required knowledge, skills and confidence for seamless transigon to the second semester of a
professional allied and healtheare, course. Past admission, the foundation course is designed for a period
of 6 months to prepare a student 1o study the respective allied and healtheare course effectively and 10
understand the basics of healtheare system. This aims to orient the student to national health systems and
the basics of public health, medical ethics, medical terminaclogies, communication skills, basic life support,
computer learmning, infection preventon und control, envitonmental issues and disaster management, as
well a5 otienttion 1o the eommunity with focus on issues such as gender sensitivity, :Iisabilitl.-. human
rghts, civil rights etc. Though the flexibility to the course designers have been provided in terms of —
maodifying the required numbers of hours for each foundation subject and approprare placement of the

subject across various semesters,

*Curticehim [Handbook of Medicsl Radiolory snd Tmanng Technology (Inselleemsl Propesey of the
Watomal Commissinn for &llied and Healthenre Fnri‘:lslunm f'-ﬂ.\‘!‘l'll'.rr of Health and Fﬂdﬂdj!,’ "l:-'dﬁl'ﬂ_:l.“
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Learning methodologies

With a loces on self-directed learning, the cordeatum will include a foundation course thar focuses on
commumieition, basie clinical skills and professionalisen; and will i meorporate clindcud tratming from the fivst
vear wselt. 1ess recommended that the primary care level should have sufficient elimieal exposvre integrated
with the learning of basic and laboratory seiences. There should also be an emphasis on the inrroduction
of case scenarios for classtoom discussion /case-based learming,

Henltheare education and training I5 the backhone of an efficient bealtheare system and India’s educirion
infrastructire is yet to gain from the ongoing international technological revolution. The report *Fram
Parapydies ty ~Wred Flealth: |andwaping the Jowrmey and sy whead’ indicates that teaching and learning of
clinical skills ocour at the paticit’s bedside or other clinical areas such as laboracories, augmented by
diductic tesching in elassrooms ind leetare theatres. In addidon to keeping up with the pace of
rwehnologienl ﬂd‘t:!-ﬂfn-‘mmt. there has been 4 paradigm shift 1o outcome-based education with the adoption
of effective assessment lmmrnq However, the demand for demonstration of competence in institutions
where it is currently limited needs to be prometed. The report wlso mentons some of the allied and
healthcare schpols in Indin thar have insttuted chinical skill centres, laboratories and high-fideliry
simularion lphoratories © enhance the practice and rraining for alled and bealtheare students and
professionals. The seport reiterates the fact that simulation is the replication of part ar all of a clinical
encounter through the use of mannequins, computer-assisted tesources and simulated patents. The use
of simulstars addresses many issues such as suboptimal use of resources and equipment, by adequarely
rraining the manpower on newer technologies, hmitations for imparting practical training in real-life
scenarios, and ineffective skills assessment methods amonp others.d The table mentioned helow lists
various Modes of teaching and learning opportunites thar hamess sdvaneed ools and technologies.

Tab1¢ 1 Clinical learning opportunities imparted through the use of advanced techniquesi™

Teaching modality Leaming opportunity examples

Patients Teach and assess in selected clinical scenarios
Practice soft skills
Pracuce ph}ruc:d exarmination
Reewive feedback an pt-:tl'rh-man-:::
Mannequins Perform acquired rechniques
. Practice baste procedural skills
Apply basic science undersmanding to cll.uu_:al prabiem mhmg

Simularores i Practice teamwork and leadership
| Perform carciac and pulmonzry care skills

r".ppﬂy bnsn: science undﬂﬂf;ndlng 1o elinical pmbtcm solving
Task under trainers i Practice ph!:hmnmv Tumbar punm’ur&, ele. R

Assessment methods

Traditional assessment of students consists of the yeatly system of assessments, In most institations,
assessments consist of internal and external assessments, and a theory examination at the end of the year
or semester. This basically assesses knowledge instead of assessing skills or competencies, [n competency-
based training; the evaluation of the swudents is based on the performance of the skills as per their
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competencics. Henee, all the three attributes — knowledge, skills, and attitudes — are assessed as required

for the parncular competency.

Severnl new methods and wools sre now readily accessible, the uie of which requires special rraining. some

of these ar= given below:

o Objecuve Structured Clinical Examinaton(O5CE), Objectve Strucrored Pracoeal Examinaton
(OEPE), Otbjective Structured Lone Exammation Record (OS] ER)

o Mini Case Evaluaton Exercise(CEX)

*  Case hased discussion(CBD)

s Dircer observation ol procedures{DOPS)

o Porlolo

s  Muld-source feedback

®  Panent satstacnon LESTInLTE

An objeetive sttuctured elinical examination (OSCE) is used these davs ina number of allied and healtheare
courses, e, Opromety, Physiotherapy, and Radiography. It tests the performance and comperence in
conninunication, chinical examination, and medica] procedures/ preserptions, 1n physiotherapy, orthotics,
and necupanenal therapy, it teses exercise prescription, jointe mebilizaton/ manipulation technigues; and
in adiogrphy it tests radiographic positoning, radiographic image evaluation, and interpremtion of
results. The basic essential clements consist of functional analysis of the occupational roles, tanslation of
these rolés (Meomperencies™) into outcomes, and asscssmens of trainces’ progress in these OULCAmes on
the basis.of demonstrared performance. Progress is defined solely by the competencies achieved and not
the underlving processes or time served in formal educational settings. Most methods use prederermined,
agreed wssessment criteria (such as observaton check-lists or rating scales for sconng) to emphasize on
frequent assessment of learming owcomes, Henee, it is imperative for teachers o he aware of these
developments and they should suitably adopt them in the allied and healtheare education syswem.™

"Cnnienhie Handbeek of Medical Radiolopy and Imaping Technology (lnteliecmal Fropery of the
Marmnal Commission for Allicd and Feslthoare Professions, Misizoy ef Health snd Faoly Welfare). ™
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Chapter 2; Background of the profession

Statement of Philosophy— Why this profession holds so much importance

Medical Radiology and Imaging Teéchnology i the heulth professinn  concerned with the direet
administration of radiation, primanly s-rays, in disease disgnosis and injury assessment and trearment,
From the humble beginnungs of plain film rechniques, we are now with a wide array of imaging methods
using Convennional and Digieal  Xemvs, ultrasoundd, mumelie resondnes and Radionuclide, Moden
diagnostic radiography and Medicil Imaging forms an integral pare of medical practice, both in making
dingnosis and also 0 reatment. The erm “dingnostic radiography™ is used to deseribe a variesy of
radiographic or x-my examinavons. These simple procedures as well as those which require the use of
contrast agents, make it possible to sdy oroans that otherwise cannot be seen. These professionals are ar
the heart of modern medicine.

Diagnostie radingraphers employ 2 range of different imaging rechniques and saphisticared cquipment o
produce high 1.|L:|uJi1'*_|r' images of an mjury or disease. They take the images using range of technigques
including: X-rays, Mammaography, Fluorescopy, CT (computed tomographv), MRI (magnetc resonance
imaging), Nueleéar medicine, Anpiography etc. Medical imaging studies have been a comerstone in medical
diagnosis for decades; however, technnlogical advances and the addition of new imaginge modalioes now
place medical imaging among the most dynamie, expanding #nd high demand fields in clinical medicine,

About Medical Radiology and Imaging Technology

Radiology-is 2 branch of medicine that uses radianion and imaging rechnology to diagnose and treat.disease,
It allows.the radiologic technologist 1o produce images of varioue internal parts of the body, to aid in the
detection of injune or disease by wsing radiations. Radiclogy is ceneral to the dlinical practice of medicine
across a wide range of disciplines. It 35 the best practcal way o disgnose, monitor treatment and derect
progression or relapse of many important and common diseases in a minimally invashve and snatomically
precise manrier. As a consequence of the increasing sophisteation and accuracy of elinical muging, the
udlizavonand imporance of radinlogy has mereased dramatically and consistently over the Jast 200 vears,
In recent years, the inereasing complexity of mdiologic procedures has made Medical Radiology and
Imaging rechnology a highly specialized and sophisucated science requiring competently trained personnel
to maintiin a high degree of accurecy in radiographic positioning wnd exposure echnique. A qualificd
Medical Imaging Technologist is skilled in both interventional and Diagnostie Radinlogy.

Scope of practice

Diagnostic Radingraphers/ technologists possess, utilize and ruineain knowledge of madiation protection
and safery. Radiographers hive an extremely thomugh urrda.'.rsmndj'ng of the structure of the body, how
the body can be affected by injury, and causes and effects of disease when taking X-ray images. Their work
does include a wide range of diffcrent imaging modaliies radiographers are the primary laison berween
patients, radiologist and other members of the support team. They remain sensitive to needs of the patient
through good ecommunication, patient assessment, patient monitoring and patient care skills. As members
of the health care team, diagnostic radiographer /technologist participate in quality improvement
processes and contnually assess their professional performance. They engage in continuing education to
inclode their area of practice to enhance padent care, public education, knowledge and technical
competence. Diagnostic radiographers use a range of imaging technology:

*Currieniam Handbosk of Medical Radialogy and Imaging Technology (Ingellecnaal Propery of the
Natignal Commission fur Allied and Heultheare Professions, Ministry of Fralih wnd Fumily Welfare)
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o Norav - Peneteate through the body to examane and view inermal structures

»  TFluoroscopy uses X-rays to obtain real ome moving images of the inrernal pares of the body:

e CT (Compured Tomography) provides eross-sectional views | images of the body using computer
with the help of X-Rays.

MRI (Magmnetic Resonance Imaging) - images of the different nssue mypes within the body using
strong mugner and RF waves

o Uhrasound —uses high frequency sound waves to produce images of the seroerure within the bedy.
Iiis well known for ies use in obstetrics and gyneeology, Also used o check eivculation and examine
the hearr

s Angiography —radislogieal stady which s osed oinvestigane hlood vessels,

o Mammography-Imaging of the soft tssue breass

s DEXA—Done Densitometry.

Recognition of Title and qualification

The practice of medical radiography s perfonned by health care professionals responsible for the
administration-of ionizing radiation for diagnostic purposes. In addinon co medical cadiology and imaging
wchnologses, they are alve known as Diagnastic Radiograpbers/ Tmaging Techwolopist/ Radiv-Diggnosic
Fechmodagisi: '

The recommended title thus stands as the Medical Radiology and Imaging Technologists for
this group of professionals. :

A medical radiology and imaging echnologist peforms radiographic procedures at the mqucﬁr af
practtianer. They form an indispensabile part of the medieal team.

Definition of Medical Radiology and Imaging Technology professionals

A radiographer or medical imaging technologist is a trained health professional who pecforms
medical imaging by producing high quality X-ray pictures or images used to diagnase and trear

mjury ar disease.

It 15 an important part of medicine and a patent™s diagnosis and treatment 18 often dependent on the X-
ray imiages produced, ™ They are responaihle for producing h:bh quahity medical images that assist medical
specialists and doctors o diagnose or menimr a padenr's inury or illness treatment. They operate
extremely technologically: advanced equipmenr such as CT {compured tomogrphy), MRI (magnetic
resonance mmaging] DSA, DEXA, mmmnj.,mphg, CR, DR, fluorescopy and digital mobile X-ray
miachines. Their roles are diverse and challenging, as madiographers are Bfen erained in several specialist
arcas such as trauma radiography, mohile radiography, CT, MRI1, Fluoroscopy, angiography, intervention
and operation theatre mammography DEXA e,

Education of these professionals

When developing any educaton program it is necessary that program planning should be outcome-based,
meeting local and national manpower requirements, personal satisfaction and chreer potential for the
professionals with supporting pathway in the development of the profession. One of the major changes is
the shift from a focus based on traditional theoreacal knowledpe and skills to comperency based education
and training, Optimal education / training requires that the student is able to integrate knowledge, skills and
attitude in order to be able to perform a professional act adequately in a gven siruaton.

"Curriculam Hundbaok of Medicdl Badiology and Imaging Technology (Tneellocnsl Propeery of the
Maoonal Commisson for Allied and Healtheare Professions, Mimsary of Health and Family Welfare]”
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Thus the following curniculum aims 1o foeus an skills and competencies based approach for learning and
15 designed aceordingly. The curriculum is prescriptive and is designed with an amm o standirdize the
content Goress the nton.

Course duration

It is recommenided that any programme developed from this curticulum should have a mimmum of the
following durtion 1o qualify 4s an eniry level professional in Medical Radiclogy and Imaging Technolog
* 4 year programme (including 1 year of clinical training /internship)- Bachelor's dearee
level
= 2 year programme — Master's level

The emphasis duang the mival year should be on the academic content establishing a strong scientific
basis and engagemunt with the course principles. During the second and third years of troning, emphasis
should be laid op process o refine the acquired theoretical knowledge and its application to
chnical /reflecuve practice. [n Bachelor degree programme minimum one year should be devored 1o cliniea]
pracrice and this should be on a continuum of rotadon from theory to practice over the propramme. The
aim of the 4 year degree programme is to enable the development of the medical radiology and imaging
technologist as a key member of the multidisciplinary téam and 1o enable him/her 1o execure advanced
preparation/ plinning /delivery as well as quality assurance

With the change in the disease dynamics and multfold increase in the cases needing diagnostic medical
imaging-and evaluation, it is imperative that 2 well-structured programme of possgeaduate education is also
encouraged so as ro enhance research capacity within the country to widen the seope of clindeal pracuce
for the profession. Thus, a master’s degree programme is recommended with minimum of mwo
vears of education in specialized field of Medical Radiology and Imaging Technology. The pos
graduate students can eontribute sipnificantly in research and aeademics.

PhD also play a significant role in the academic system, research and innovation,

However as per ICAHP Committee - 3 (Minimum Standards and Procedures for Award of Ph.D.
Degree in MRIT in the related special fields) to be followed as per UGC Guidelines has also been
incorporated in this curnculurn

Teaching faculty and infrastructure (minimum standard to start the programmes)
One of the important recommendation of the msk force members should be gesocinted with the state
medical colleges whereby they can make use of the aviilahle patient load and medical infrastructure as o
part of their training eurriculum (May be through MOLT,
* Stndalone nstinitions must have ag Moll with either a medical college or hospinl or healtheare
tacility as per the guidelines (desired number nFT{aﬂin}ngy squipment /beds/OPD etc)) defined in

the carricilum o

*  ensure practical exposure to the students.

*  The MOU must be done with either a medical college or hospital or healtheare faciliey having
minimum af 100 investigation per day includes of x-rays, Radiological imaging procedures, CT and
MRI includes advance imaging techmques.

* Mol w also define the mdiology clinical supervision of the students —institutional staff or clinical
preceptors can be considered.

"Curncutum Handbook of Medicul Rudivlogy wnd Imsging Technology (Tntellermual Properry of the
Matinral Commisston fiar Allied and Healtheare Professions, Minisiry uf Hialth end Fmily Weltaee) "
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For the insttutes to be capable of providing high quality waining to the student and exposure to all the
relared modabines, 10 should have the following:™"

Convendenal X-viy Unit for routine X-rayvand 1V
Modwle X-ray unit

uortascapie unit

Ultrsonography, Coler Doppler Equipment
Muln-slice (T, Sran,

Mammography

MRI

DSA(preferably)

The teaching faculty for the department should bave 4 minimum of (for the 20 inake)

| Professor

1 Assoc Professor
3 Asst. Professor
? demonsrrators

Method of teaching and learning-

o Lecture
s Turonal
s Problem based learning
e Small group teaching and learning
e Continuous interactve learning
o Cise-hased
*  Project based
» Research project- Research was considered by the group to be very important in order to keep
pice with other professions and 1o generate 4 vesenrch background for our own profession.
e Seminars
e Clinical conferenees
s F-learning
e  Skills lahoratory
Job availability-

Diagnostic radiography 1s a fast-moving and continually changing profession, and long-term career
prospects include: management, researeh, dinical work, reaching e

Employment oppormunities availahle i a variety of settings in both roral and urban areas include:

More generalized practice in medium o small hospitals;

Specialized clinical practice-in large academic medical hospitals and trauma centers,

Clinics and free-standing imaging cenrers which may offer both special and gencral peactice
qp}mmm:tles,‘, or

Clinical practice eoupled with expanded responsibilities in quality control, education, data
management and supervision, particularly in lange hospitals.

Research Scholar/ Research Assistant

'I—l-'.

*urriculem Hmd.l:uuk at Medical Radiolopy and Imaging Technology (neeliecnal 'ropery of the 21
Wational Coommission for Allied and Henlthoare Profesinns, Mmbsoay of Healde and Fannly Weiare)"



e Medical imaging professionals are usually employed in the medieal imaging/ radiology departments
of lurge reaching hospitals, privare and country hospials, and private radinlogieal linics. Graduates
may work in the ficld of eaching, Research | Application Specialist |, Radwlogy Technalogst ,
Climeal Supervisor  and even as a clinical résearch ennsuliant, Professionals may eventually
specialise in particular areas of practice, or in specific wechniques such as computed tomography,
ultrsound, magnetic resonance imaging or picture archiving and communication svsters (PACS).
Ciraduates may also pursue more technical carcers in medical physics or bophysics, iquality eontrol,
racliation health, or with equipment manufacrrers, Managenial earéers within medical imaging
service departments are also possible, 4s is pursuing further edueidon or research, The medical
imaging iraduates are highly regarded and employment oppormanities are readily available, in hoth
metropolitan and rural and regional areas, There is high industry demand, and you will be qualified
i wotkanywhere in India and in many locations internationally.

The demand for qualificd radio-imaging techaologist is on the rise and such jobs coine with well-paid

salary packages. The job profile may vary sccording 1w the modalin and scope of practice.

The program aims to train human resources with requisite skills in the area of medical mdiology & imagin I

technoliogy who can be hited in a1l kinds of healtheare settings including:

s Huoepirals

*  Diagnostic centers

® Medieal Records and Transcription organizations
s Clinical and Medicul Research organisations

*  Phamma and Eim@'f:ch companies

s Meuiiéﬁl_ﬁquipmtnt anl device companies

Driagnostic mdiographers provide a service for mose departments within the hospital including, acodent
and emergency, 'outp'a-tilaﬂit's, operanng theitres dangd wards. Close lizison and collaboration with & wide
range of other health care ﬁﬁf&ﬁ,ﬁmﬂﬁ_ is therefore vital. After mmplﬁuh of this curriculum, 1 Medical
Radiology &Imaging Teéh‘nﬂjngisrt gets opportunitics 1 worle at various health care insttures under
desigmations as:

e Hadiographer

¢ Radiological Technologist

e N-ray Technologist

*  CT scan Technologst

* MRI Technologist

"Casrricolum Handbook of Medical Radiology and Imaging Technalogy (Inellecral Propery of the
Mutional Commission for Allied and Healtheare Professions, Minisey of Health and Family Welfare].™
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Mammaography Technologist

Cathlab Technologis

Applications Speciabise

Racliclogical Safen Officer

Interventional Technologist

Cualiry contral Technologrst

PACS mumager

Sales and markenng of tadiology mdastry
Diagnostde Manager, v::t:.

(Other Admintstratve posts in Medical Imuging department & hospital.
Teaching & research faculty in Medical colleges

Research Scientsts in Medical imaging indusery

. < G

"Cuenealum Handbook of Medical Radiology sad lmanng Techaology (Intellesmal Properey of the
Matianal Commission for Allied and Healtheare Peofessions, Minsstry of Health and Family Welfars)."
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Chapter 3

Model Curriculum of Medical

Radiology and Imaging
Technology Courses
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Chapter % Model Curticulum
Background

This curriculum document outlines the structure of the Medical Radiology and Imaging Technology
training program, the knowledge and skills expected from the graduates acvarious levels. Lt also enumerates
the nature of the varous esammarions and assessments thit planned throughour the training program.

The aims of the wcommended curticulum are to produce MRIT'S who are
Technically and clmically comperent;

= Aware of radiution safety issues amd the imporance of qualitr assurance;

- Understand the thearetical basis for evidence based practice;
Effective members of the multdisciplinary ream;

- Prepured o participare in oc injoate research into practice;

- Can work according 1o régistration requirements on the respective continents.

All aspects of medical radiological and imaging technology have been cansidered in'the development of
this curnicutum together with the identificarion of the roles expected for different levels of MRIT'S based
on their qualification and expenence. The need for connecting the dors between the education and
employment practices has been the road map for devising this curricutum.

Foundation course has also heen desigaed 1o bring all the students ar the same level of understanding with
respect ti busic healtheure related nomms before the start of 2 career in 1 healtheare professinnal course.
The foundarion course is mandatory for all the allied and healtheare professional courses ard for borh
entry level courees — diploma as well 4s degree. If a diploma holder has completid the foundation course
and Is willing to pursue the degree course, the candidare will direetly ger entry for next semester, however
A pre- qualificr skll rest will have 1o be sarisfactorily compleeed, if not, then the candidate will have 1o
undergo the first semester of foundation course again.

i A
——
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3.1 Bachelor in Medical

Radiology and Imaging
Technology

(BMRIT)
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Introduction:
Leaming Objectives:

Bachelor in Medical Radiology and limaging Technology (BMRIT) program is 1o provide students with o
high guality, well-rounded eduestonal expencnee which resules in griduates who possess the knowledge,
skills and ahilities to enter the field of dizgnostic imaging s entry-level MRITs. Graduates of the BMRIT
program will be able o demonsirate the necessary skills o megrate the theoretical knowledge and essennal
clinical skills to pecform radiography, radiologieal and imaging procedures including interventonal
procedures with urmost radiaton satety measures as well as e provide exemplury patient care in s vanery
of healtheare settings with diverse patient popalations.

The abjectives of the program are to:

s Provide the professinn and community with rained qualifred MRITs
o Provide educanion o comprehensive program that promotes problem solviog, entical thinking and
communicanon skills in the linical envimnment,

s Smdents will demonserare qualicy panent eare skills inchuding protessionalism and ethical behaviors
as specified in the code of ethies,

o Provide graduate students with specific skalls necessary making them to be competent at entry

level.
Expectation from the future graduate in the providing patient care.

o Shiould be able to underake all vadiological and imaging procedures independently or as a key team
member wherever reguired.

s Able to do the image processing.

o Should be able to handle all radiological and imaging equipment independently.

s Should ensure radiation protection and guality assurance,

* Undertake care and maintenance of all radiological and imamng cquipmeat.

s Able o evaloate rmages for rechmcal guality.

e Able to idenafy and manage emergency siauoms,

o Able 1o reeeve and document verbal, witten and electronic orders in the padent's medical record,
* Should Have computer skills. '

o Should be able to provide empathetie proféssional pactent care,

o Able 1o demonsirate professional growth, sense of professionalism and desive to learn:

o Able to demonstrate the core values of caring, integrity and discovery. '

e To exhibit keen interest, initiative & drivesin the pverall development of the Department and
Teadership Quahties’ far others 1o follow.

o He / She is expected to be confident and 1o perform all the dusdes diligently with utmost sincerdty
and honesty. "

Teaching faculty and infrastructure (minimum standard to start the programmes):
Institute should mandatodly be associated with the stare medical colleges wherehy they can make use of
the available patient load and medical infrastructure as a part of their training eurdeulum (May be through
MOU.
e Standalone institations must have an MoU with either a medical college or hospital or healtheare
facility as per the guidelines {desired number of Radiology equipment/beds/OPD eic.) defined in
the curriculum to ensure pracucal exposure to the smadents.

"Carmcuhmm Handbook of Medical Radiotogy and hnsying Techoology (Intelleceas] Properey of the 27
Mational Commission for Allied and Healtheare Prodeésions, Ministry of Heulth and Family Welfare) "



Mol o also define the raciolagy clinjeal supervision of the sudents —institutonal stafT or clinieal
preceprors can be considered.

For the institutes 1o be capable of providing high quality iraining o the snadenr and éxposure to all the
relniedd modalites, it shoold have the fallowing:

& & @

M-y Unit (CR, DR

Mobile X-ray unit

Fluornscopic unit

Ulrrasonography, Color Doppler Equipment
Muli=slice C.T. Sean,

Mammography

DEXA

MR

DisA

The teaching faculey (with annual meake of up to 20 students or studénts staffs ratos must be 5:1 1o be
mainzained) for the MRITs should have o minimum of Mastet in the MRTL or MRIT with Phd in
relevant subiject,

1 Praifessor

L Assoc. Professor
3 Asst, Professor
Zdemonstralors

Method of teaching and learning-

Lectre

Tutonal

Problem based learning
Sl group teaching and learning

Continuous intetacuve leamhing

Case-hased '

Praject based

Research project- Research was considered by the group to be very important in order o keep
pace with other professions and to-generate a research background for avrown profession,
Seminars

Clinical conferences
F-learning

skalls laboratory
Industral wisic

Infrastructure requirements {with annual intake of up to 20 smdents):

Minimum 4 classrooms with minimum seating capacity of 30 students

Faculty rooms, Commeon rooms for students

Auditorum/Confereace room with minimum seating capacity of 150 stadents.
A minimum 2000 sqft libraty area

"Carrculum Handbook of Medicsl Radiology and Lmaging Technolagy (Tneliecal Property oof the 4
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* Smdent cantcen/ cafetoris

o (ffive rooms For stafT

Eligibility for admission
Sclection procedure;

He/she has passed dhe Higher Secondury (1042} or cquivalent examingtion reeognized by any Indian
Umiversite or 4 duly constituted Board with Physics, Chemstry, Binlog

DR
Candidares who have studied abroad and have passed the equivalent qualification as determined by the

Universitywill form the guideline to detérmine the eligibilite and must have passed in the subjecrs: Phesics,
Chemistry, Biology and English up to 12th Standard level,

OR

Candidates whe have passed the Senior Secondary school Examination of National Open School with a
minimom of 3 subjects with any of the following proup subjects,

English, Physics, Chemistry, Botany, Zoology
English, Physies, Chemistey, Biology and any other lansuage

»  He/she has artained the age of 17 years as on or before the 315t December of the vear of
admission) & mazimum age limit is 30 years,

*  He/she must furnish at the time of submission of application form, a cenificite of Physical fitness
from a registered medical practitioner and rwo references from persons other than relatives
testifving (o satisfactory generd) charierer,

Admission o Bachelor Medical R::.diu[ngr_c and Imaping Terhnolopy conrse shall be made based on
ehghbiliny and an enrance test w be conducted for the purpose.

Selection of eligible candidartes:

Selecnion to the BMRIT course shall be based on meric obrained 1n the Nadonal Entrance and Eligibilio-
Test (NEET] canducted by the central government or its autharized agency.

In accordance with NCAHP regulations Institution/ university having hospital setup shall be permitted an
annual intuke capacity of 20 admissions annpally apart from inservice /Govt. Sponsored Candidates as per
NCIAHP Act. Thereafter these can be incteased 1w 40/60 BMRIT admissions annually, The phase-wise
requirements to be fulfilled by the applicant colleges after abtaining letter of intent and Letter of
Permission for establishment of new college or lncﬂ:nseun arinual Inmke Fn:.#ﬂfﬁﬂ BMRIT admissions
annually as per ICAHT regulatons.

Admission of Lareral Entry candidares:
Number of intake: liersl entry admission must not be more than 109 of the annual inuke.

Lateral entey 1o second year for allied and healtheare science courses for candidates who have passed
diploma program from the Government Boards and recognized by State/Central University, fulfilling the
conditions specified and these students are eligible to take admission on lateral entry svstem only if the
same subject have been studied at diploma level.

"Cormeulem Hendbool of Medical Radiology sad lmagng Techaology (Intellecival Mroperry of the ]
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Lhere meay by wevd af deleberation on ile inchuiion of a fow inideing courser are advisabie for thse baving feie aserigfiedd
ik,

A candidate wich o minisim 2 edes fall-tinde diploma in Medieal [maging T¢ci‘=|1r|IrJg:.-,#'R-.u]iu£‘wphj.-
recognized by a Government Body is dligible for lareeal enery o the 3™ semester.

Note: Candidates with minimum 2 years full-time diploma in Medical Imaging Technology /Radiography
[rom a recognized Government Body shall have passed ‘plus-rwo’ [10+3] with Physies, Chemistry and

Brology assubpects warh muninmm | vears Hfi‘ndiﬂfclﬂ' worliag eyperiensy in ht.ﬂ-:pitﬂlf:u:;‘tl.lcnﬂic Insttatiesn
i

Candidates with mininmum 3 years full-ume diploma in Medieal lmaging Technalogy/ Radiography froma
recopnized Government Body shall have passed ‘plas-two’ [104+2] with Arts/Commerce as subjects,
should have studied Physics, Chemistry and Biology as punapal subjeets dunng the wnure of the Medical
Imaging Technology course with minimum 1 years of radinlogy working experience in hospital /facademic
institufion, Eligihilicy of the laeral candicdares based on examination condueted by NCAHP,

Foreign nationals and candidates who have qualified from o foreign University/Board should obtiin
permission from the NCAHP commission prior o the admission for equivalence of the qualifieation.

Note: Curriculum task force members decided not 1o submit the Diploma of MRIT curriculum
and requested NCAHP to phase out the course within five years. (As it was decided during the
previous meeting).

Duradon of the course

Duration of the course: 3 years (6 semesters) + 1 vear (7" and BY semester) inteenship, Total 4 yedrs or 8
semesters programme. (per semester 640 hours of Theary & Practical hours) and 2400 hours of infernship.

Toral hours of the course: 6240 hours,

Medium of instruction:

English shall be the medium of instruction for all the subjects of study and for examination of the course.
Maximum period for completion of the course:

¢ The massmum period for completion af BMRIT is 7 years.
¢ [facandidaie does not complete within the Gyears, hefshe should re-repister,

Attendance and Monitoring progress of studies:

* A candidate shall stady in concerned department of the Instiute for the entire perod as a full dme
student, _

A candidate who has a minimum of 75% attendance in theory and practical separately and whe
has fulfilled other requirements of the course shall be permitted to appear for examination.

* A candidate having shortage of anetidance shall repeat the exam when it is offered nest

Assessment and Evaluation
Scheme of Evaluation

The academic performance i assessed on the basis of both Continuous Internal Evaluation (CIE)
assessment and End Semester Examination (ESE) in each semester.

ESE wreightage will be in the ratio of 30 % for CIE and 70 % for ESE.,

—
"Crmiclu Hundbook of Medical Radinlogy and Tmaging Technology (Intellecraal Propeny of the
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Continuous Internal Evaluadon (CIE)

3094 of the rdnal marks s alloned for CIE in each course,

30% of CIE shall be based on the average of marks obtined in rwo nooed formative writren
tests. Absence without prior permission for 4 formative test shall result in sconng of the test as
EEri,

The remaining 50% of CIE will be based on internal assessments in the form of evaluanon
sermnars, jourmal club presentations, case presentations, complegon of assignments ete. whick will
be specifted in the individual course curncals,

CIE will be eonduected fir theory and practical for edch course wherever applicable

A Candidare must secure ar Jeast 40% of toral marks fixed for CIE in the particular subjeet in order
1o be elipible to appear for the Fad Semester Examination (HSE) for that subject.

End semester examination (ESE)

Thers shall be-a University Examination at the end of gack semester.
To be cligible 1o appear tor University examination a candidate should fulfill all the following
comndioons
*  Undergone sansfactonly the approved program of study in the course/ courses for
the preseribed duration
+  73% artendance separately in theory and in pracucal fhospital postings, in each course
= Shall have the minimum attendance requirernent in all courses of that semester for the fest
ApPPCArance
= Secure at least 50% of total marks fixed for CIE in a particular eourse; and
= Pulfill any other requirement that may be preseribed by the University from time (o time.
The End semester examination will consist of Theory examination for all courses and in additon,
Practical examination for specified courses.
Theory examinadon
«  Wnrnen tests with question types, pattern, durition and weighrage as specified in the
Course-wise curricula
+  Serting of question papers and evaluation of answer seripts as per University regulations
Practical examination
Broad outline would be i1 the form of Spotrers; Demonstradon of equipment handling, Case

Based discussions,
Criteria for puass:

A Candlidate must score 50%separately in theory and practical wherever applicable to be declared as pass,

In case of fail, subsequently & candidate has 1o appear for both theory and practcal examination of the
university in that particular course. i ' !

Artendance and appearance for Exam:

Candidates not possessing required attendance 1n a pardcular course as prescribed by University will not
be allowed ro rake up examinations and has o appear for supplementary examination whenever board
conducts exam for the particular course very nest ome.

Stipend: All students shall be paid 2 minimum amount of Rupees 7000/~ per month as stipend during
internship or at par with other streams as per Consumer Price Index as per NCIAHP Aet,

ST
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Structure of the program

Ohverview

(12 credits)

Foundation courses

Core courses

(109 credits)

l. Human Amaramy

2. Thysiolopy

J.. Parhology

4. DBasics of Mieratiology
a0 Busics of Biochemisery

L. Basics of Radiaton Physies

2. Convenuonal Radiography and Equipment

3. Climeal Radiography Posidoning (Part 1)

4. Clinical Radiography Positioning (Part 2)

5. Radiography and lmage Processing Technigues

6. Contrast Media and Special Radinlogical procedures
7. Cross Sectional Anatomy

8. Moadern Radiological Imaging Equipment and Physics
Y. Interventonal Radiology Techmgues

1. Panenmt Care in Radiology

11, Basies Teehniques in CT Technology

12 Radiation sufery in Disgnostic Rachology

14, Basics Techniques in MRI Technology
15. Introducton w Nuclear Medicine Techniques
16, Ultrasound Techniques

13, Quality Assurance in Diagnnstic Radiology and Regulatory Requiréments

Programme Courses L. Introducton o Healtheare

(09 Credits) 2. Medical Terminology and Record Keeping
3. Basic Computers and Informaten Science
4. Medical Law and Erhics
3. Professionalism and Values .
6. Prncipals of Management
7. English #nd Communicacon Skills
8. Biostatstics and Research Methodalogy

40 Credits Internship

Total credits: 170

Distribution of Credits: o by

By,

L = Lectures- 1 hout: | credin

T = Turorial- 1 hour: 1 credit

P — Practeal- 2 hours: 1 credit

Clinteal (Studentship)- 3 hours: 1 eredit

e G,

“Camcalum Handbook of Medienl Radiology aad Tmagng Technology (Inteiectusd Propesy of the
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Curriculum Ouiline

Teaching and Examination Scheme

Course Name Dachelior o Meelical Racliolomy wnd Trmapging Techmlogy

"Candenlum Hundbook of Mediénl Radioligy end Imaging Techiolopy (Inteleciusl Propesy of the
Mationa| Commiszion for Allied and Healtheare Professions, Ministry of Health and Family W elfare),™

Duration of Progeam: Four Years (Eight Semesters) Pateern : Full Time Digribtion : 18 Weeks
Semiester : First
Teaching Scheme Examination Scheme
| Theory Practicsl
7 = = & | EIE | E=E Totul €l | ESE Total
¢ B G Bl 2% o F g E
E o - = 'a = 'g 5 ¥ - -
£ SR AET | | v B |l L LB 2|2 2 ES
: z O PEG | #E| 4% | 2R et 8% 25 |25 =8 E3
5] L3 = = | == - = EElEE - = ol E =D
Hurria e 3~ | - 5| as ETR i a0 P | = - - 100
1 .."'l.nl.mr.nj.' E =2 |
= |
Phpidogy | |3 |~ |- |3 % 30 |0 0 | = = : — | 100
2. 2 '
I_:l 1
Hasecs of et 4 - fi 5 23 30 L 16y | A0 | A Ths 140 |30 200
s | Radlation ==
2 Phiysics E
| Tntendusting | 1 == (1 = 0 [ ® |0 |30 | = |- o el =
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0
Aletical b oA 1 = |X — i e [T TS = = = = e
; ol
5 Tertnintligy | = =
© | and Recored =
1-I'Ep’m|.'; = i
Hasie - 1 - - [ 1 - b e 1 |30 - - - - -
Comipitets E =
g | and =
Informanon = %
seience
Medical Law b 7 1 - =] - L1y} Hp 1M |56 - - - - -
o | andEhies | 52 .
| :
Provtesstonali = i - | = 1 - 3 it Ty Eﬂ - - - -
g | smand §§ !
Values = v
Principals of L2 | = =] |- 30 [7ov [aenT |50 |- -
1, | Manigement g EE
Enghsh®& | .= |1 |= |- |1 |= |30 [70% (160 |30 [- |- = = =
Communicar | 5 =
10, | on skills
=51
i ] al _—-
II:'__-. - - |-




BMRIT
Raelianlingy
(Clirical
11.| Educannn— . 15 5 s - = i ; = i
prars -]
[ "Mudt,-m:.hipjl

Total | 13 (2 21| 23 - - = |80 | = | = | = |[100]| = | 400

Stndent Contiet Tl Per Week HFIH‘[“E_’I‘]:LI:D!}I and practical periods of 60 minutes cach, Meditm of Instrucoon; English Tl
Mlarks: 400

Abbreiations ESE- End Scmoster L, 15 Contmugws Torermnal Exaluerion, L. — Lecnices (thes Mareekd, T - Tusomal, P - Pracical
{Chmieal [/ Praciedls (hes/week) )

“lesternal Assewsmenl, # Exteenal Assessinent

Teaching and Examination Scheme

Course Name :Backelorin Medical Radiology and Imaging Technology

Duration of Program: Four Years (Eight Semesters) Pactern : Full Time Duration : 18 Weeks
| Semester : Second |

Teaching Scheme Esamination Scheme
= Theory Practical
5 T E o £ CIE [ESE | Toml | CIE | ESE Tl Girand
i Course u i : . i
g ey B = = Tewal
= =] £ o =
I S|diles |2 |2 |= 2|2 |2 |2 |2
£ i il |5 |5 [El2 |2 g | &
0 # |2 (2 |2 |22 |8 |& |8
L | Basics of BMRIT [ , | _ | _ 5 55 | 30 [ 70 | 100 [E0| - - = 11
Mierobicligy {11 2 e _
o | Dasiesof BMRIT [, 2 45 30 1300 W08 | s - - 1
| Bochemismy | <112 - :
Convinnsnal ( | v | W | a0 — - - - 100
+ | Radipgriphy BMRIT e |
3. i 013 4 - & 5 =7 I
Eyuipmene— | _
Clinieal ) — A0 ) 1 | 500 30 "-'{ll.ﬂ' 1 &l 21Kl
T Y e AN =N ; 3
o, Roogiohy- | wvawrr | e TS
Pesiticrining 14
| (Parc 1) |
BMRIT - < - | - = - - =
Reaiclieliagey .
Clitsical
3. | Education -~ = - 15 5 -*
jpart 1l
(studentship)
Teital 2 | TNuzs | om T | = | =18 =] = o | - 500
Student Contact Hours Per Week: 36Hrs. Theory and practical periods of 60 minutes each. Medium of

Instruction: English  Total Marks : 500
Abbreviations: ESE- Ead Semester Exam, C1E- Continuous Initernal Evaluation, L - Lecrares, T - Tutorial, P - Peactical
*Internal Assessment, # External Asscssment.
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Teaching and Examination Scheme

Course Name: Bachelor in Medical Radiolopy and Im'qnnp T:Lhnuluﬂ.

Duration umegrﬂm. Four Years (Eight Semesters) Pattern : Full Time
Semester : Third

Weeks

.M.

Course
Title

Teaching txhe mie

i

Duration : 18

E xarmdration Scheme

[/
|1||"|_l'*'U 'I.'I'hJ

Cuourse Code

thrs fweek)

{reilifs

Pathalogy

BXIRIT

13

L

Practical

=

i

Limaim Purntion
in s

Traeal

{1IE

T

Tratal

Lrranc
Teseal

+ Mas s

el
-

I Mo Mirks

Ml Mtk

Wlin Marks

Max Marks

Mlas Marls=

Mg Marks

i Dlarks

=l
=

e

I¥
=

100

Clinical
Rudioprapiy
Positioning
{Part U}

BAMRIT-

R

(%]

Al

T

106}

T

1ol

Radingraphy |

and  Trgge
Processing:
Teehniyues

I
Tl

BARIT-

my

30

il

106

50

i

Contrast
Medinge -
Special
Radinlngiesl

procedures

BMRI'T-O18

fi

et
o

BEMRIT
Rachiology -
Climeal
Fduearion —
part [11
{studentslip)

a0

T

Lo

Ti

| 200

Toral

[ 4

{1

21

40

200

- Hiliy

Student Contact Hours Per Week: 30Hrs. Theory and pl:ﬂfﬁi':’_,‘:l.'_[}pﬂiu-ds of 60 minuies each.
Instruction: English Total Marks : 600

Abbeeviations: ESE- End Semester Exam, CIE- Continuous [nrernal Evnlu;ﬂun L

Practical
*Incernal Asscssment. 3 External Assessment.
*Internal Assessment (Institutional Level examination) marks are not 1o be counted for the grade ar the end of
the semiester.

Mleelivm of

Lectures, T - Tutordal, P -

o G

e
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_Tem:hing wnd Examination Scheme

‘Course Name :Bachelor in Medical Radiology and Iraging Technology

Duration of Program :Four Years (Eight Semesters) Pattern : Full Time Duration : 18 Weeks
Somester : Fonrth
Teaching Scheme Eximiration Sehem
Theory i . 1
- ) Practical
(5] :
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Patent Care i
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1 BE | v | 1| 4| 4 |as| o |30 |0s0]qoe| 0 || s 200
E
BMRIT o
Radicslogy
lirneal
5 Educution — —~ - 12 “ — - - - - - - - -
part TV
(stedentshap) 1_ '
Towl" 7 (3 (96 2 | — | = | = Jam| " | <& (30| - 00
Student Contacr Hours Per Week: 36Hrs. Theory and practical p&:fﬁﬁs of 60 minutes ecach. Medium of
Instruction: English  Toral Marks: 600
Abbreviations: ESE- End Semester Exam, CIE- Continuous. Intermal Evaluation, L - Lecrares, T - Tutorial, ? -
Practical
*Internal Assessment, # External Assessment. *
Internal Assessment (Insarutional Level examination) marks are not to be counted for thie grade at the end of the
SOMSSTEr.

a1 P =
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Teaching and Examination SLhemL
Course Name :Bachelor ia Medieal Radinlogy and Imaging chhr-nlﬁm

Duration of Program :Four Years (Eight Semesters) Pattern : Full Time Duration : 18
Weeks Semestor - Fifth
| | Teaching 5cheme | Examination Scheme
. ¥ ; Grrarl
E | aj-:; T'herire Procricil Totul
. S 2 iy T [CIE [ ESE | Towl | CIE  ESE | Toml
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Student Conact Hours Per Week: 36 Hrs, Tht.'nrf and practical periods of 60 minutes cach. Medium of
Instruction: English  Total Marks : 500

Abbreviations: ESE- End Semester Exam, CIE- C:}nnnunus I.:ttcmnl Evauaton, L - Lectures: T - Tutomal, P
Practical : Ay ’

“Internal Assessment, # External Assessment, ™

*Internal Assessment (Institunional Level eus_mmat:ﬂn) mm’ks are not g b munmd for the grade at the end of
the semester. :
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Teaching and Examination Scheme

Course Name: Bachelor in Medieal Radivlogy and Imaging Teehnolagy

Duration of Program; Four Years (Eight Semesters) Pattern ; Full Time Duration : 18 Weeks
Semester : Sixth

Teaching Scheme I Examination Schemie
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part V1
| (studentship)
Total 7|4 | s @yl e 0| -] k& - 100 - 400
Studenr Contact Hours Per Week: 36Hrs. Theory and practical periods of 60 minutes each. Medium of

Instruction: English Tomal Marks : 400 : 3

Abbreviatons: ESE- End Semester Exam, CI1E- Continuous aterril Evalugtion), . - Lectures, T - Tutomal, P -
Practical

*Internal Assessment, # Fxreroal Assessment,

*Internal Assessment (Institutional Level examinarion) marks are not 1o be counted for the grade ar the end of the

| semester.
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Studentship or nbservership must include:

A mimimuom of 14 hours per week 1s considered as studentship in every semesters.

Prowade simulation and skall labs for practsing skills specitic to the program in the imos] years of
observership/studentship.

Every semester must have seminats/workshops on new developments/ technologies, Check
annexore for marking ¢riter,

If the clinieal facilicy is nor within the same campus, eansporminon should be provided o the
students and interns.

All pracacal skills must be supervised and recorded in a Loghook and shalls 1o be evaluared atrer
the complennn of the internship.

St
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Teaching and Examination Scheme
Course Name: Bachelor in Medical Radiology and Imaping Technology

Duration of Program: Four Years (8 Semesters)
Pattern: ['ull Tine Romor laternship
semesier: Seventh & Eighth (4" vear)
Internship: minimum 2400 hours {ealewlated based on 8 hours per day for one vear of internship) |

Every candidate after pussing all semesters examination is required o undergo compulsory internship to
the satistaction of the college authorities and University for a peniod ©f 1 year s 1o be eigible for the
wward of the degree. The mriemship is partial fulfillment of the requirements for the graduation and no
candidate shall be declared o have completed the program otherwise, The internship shall be complercd
within |8 moaths of the date of passing final exanunation, :

Srudents must undertake the rotational postings during which students have to work under supervision of
an experienced seffin the [ollowing arcas; '

Puostings Duration
| Conventional Radiography, Mammography,

CR, DR and PACS apos
2 Rucliolomeal Irnlst_:iT:g S Specal Procedures 2 wisistith

and Advanced Lquipments
3 Ulttasonography & Doppler Imaging. 1 month
+ Interventonal Radinlogy | month
5 Computed Tomogeaphy 2 months
6 Magnete Resonance Imaging 2 months

Assessment of Internship

The intern shall maintain & record of work which is 1o/ be verified and certified by the faculty under whorm
he/she works. Apart from scruting of the record of work, assessment and evaluation of training shall be
undertaken by an phjective approach using situation teses in knewledge, skills and-sttitude during and at
the end of the training. Based on the record of work and date of evaluation, the Head of the
Insdtution/hospital will issue o cerificats of satisfactory completion of training, following which the
University will award the BMRIT degree or declare him eligible for it -

Guideline for lﬁternship
1. RATIONALE

The Clinical Education, is designed for the stdents o familiarize them with the applications of
radiography, mammography, radiological special procedures, CT, MRI and advanced imugring techniques
ete. Student should be able to reliably perfurm all non-contrast plain radiography as well as conrrast
radiological and imaging procedures along with Radiologist.

| i e G,

e
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2, COMPETENCY

Tdentify the Anatomy to be imaped, propedy posigon the patient tor lmaging, Correctly seleet appropriate
projection projections to demonstrate the aren of nterest Use appropriate radiographic / radiological and
IMaging parumerees.

3. COURSE OUTCOMES

On completion of this subjeer, the student should be abile w:

. Correctly Identify the Anatomy to be imaged
. To properly position the patent for radiography /Radiological and Imuging procedures
. Correetly select appropriste projection/ projectons 1w demonstrate the srea of interest
. Use approprate radiographic parameters o produce a radiographic image with satisfactory
resules .
. Shotild be able to differentiate a properly posinoned and exposed radiographic image from a
wrongly positioned and over or underexposed radiograpkic image
L] Should be able to ecorrectly idendfy anaomical features displaved in radiographic image
obtained.
4, TEACHING AND EXAMINATION SCHEME
: Credit
T.E auhl_ng Examination Scheme
Scheme
Theory Practical |
e CIE ESE Total CIE ESE* Total
+ & -
=N E i .
&“§=.=§.E§F§h5§£.§.l.s
¥ |8 ERENCHESEAE N AL AR
|
= — [\ 20 = =T = ‘ — F=T1T=1=T11007 50 | 106].50 | 200 | 100
1 | 1 !

Note: ESE* will be conducted ﬁnm::ir'#r: after end of the 7 & 8" semester at the institutional
level,

Legends: L-Lecture, T— Tntowial! Feacher Guided 1 '-.!;_r.?;}' Practice, P—Practical, BSE -Lind Semester Excamiation,
CIE. Contmsious Internal Erafiation

N
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LIST OF PRACTICALS/ EXERCISES/ASSIGNMENTS/CASE STUDIES
| ~ Students have o do hands on pracice on fullowing Techniguiss;

Exp. No. Name of Practical/ Exercise/ Asﬂig-nmn'ntf" {_Za;t, Study 0
Seventh Semester B
2 Radiutian Physics 1
2 Radiographic Positioning -
3 Convennonal Rachography and Eguipment
_Jr- [ Contrast Mediade Special Radiological/ imaging procedures i
5 Interventional Radialogy/ imagnng t:chr-:iques
6 Patient Care in Radiology

Eighth Semesrer

" Basics Techniques in CT Trmagsing Trchn;fng}'

5 “| Radiaton Safety in Diagnostic Radiology

9 Qualiey Assurance in ]jigndﬁric Radiology and Regulatory Reguirements
10 Basics Techniques in MRI Tmaging Technology

1 Intraduction 1o Nudear Medicine Techniques® (if Facility available)

T2 Ultrasound Techniques

5. GENERAL GUIDELINES FOR CLINICAL EDUCATION (INTERNSHIP)

The Instiutes / Hospitals/Dingnostie Centers can be Government, Public hmited, private cnterprises or
awnership,

*  Training Area: Students should be trained in Large and Medium seale Hospitals/ Diagnostic Centers,
However, despite the best efforts by the Insditute, if Finge and mediwn scade Hospitals/Diggnostic
Centers are not available 1o all students then, students can ulso be placed in Small scale
Lnstitutes/ Hespitals/ Diagnostic Centérs approved by the NCAHP competent body,

= Skill Enowledge Partner (SKP) : To be identified by the Institute as per their programme arcas like
I, Govemnment Hospitals. . - |

Corporate Hospieils

Privare Hospitals

Diagnosdc Cenrers

O

Any other relevant industy

Note: All these needs to be approved by the NCAHP comperent body.

6. EXPECTATIONS FROM Skill Knowledge Partner (SKP)

Helping institute in developing the following competencies among students

ORI (Pt b (kwvv@GizL
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s sofr Skills o Comimuniieanon, Presencaton and orhers.
e Life 8kills Le. Time management, Satery, lnnovadon, Entreprencurship, T'eam building and athers

o Hunds-on Practices ne. Patient Salety, Baciography/Radiological and Imaging and Quality Assurance
Aspects.

7. ROLE OF PARENT DEPARTMENT OF THE INSTITUTE
|, ldentily Hospirals/Diagnosoc Centers available for training along widh capacity,

2. lnstorugens have o enter in o MOU wnth number of SKPs (nstitutes/ Hospitals/ Diagnosice
Centers) For accommodating all the enralled scudents for the mandatory internship

3. Student and mentor allocation as per the slots available for Hands on training (Desirable mentor
student ratiodis 1:140).

4. Commumcaton with Instituces /Hospitals/Diagnosne Centers svailable for teaining along with
capacity and Hs confimution.

5. Swdent enrollnient for training.

6, lesmng letser to the Institures/Hogpitals / Ihagnostie Canters for the traiing along with details of
students and mentors.

9, iﬁ‘i:h:::ipal,.’ HOD/ Faculty should address students about safety norms, rules and discipline w be
maintained in the Insatutes/ Hospitals/ Diagnostc Centers during the tmining before relieving students
for training:

8 The designared  faculry member would visie the Insﬁtutts,.’Hnspil:‘.al\,fDu._L_rnmric Centers

periodically 10 check the progress of the student in the teaining, his/ her attendance; d.lst'lpllnf: log
book preparation &projeet report prepararicn

9. Mentors o carry oul progressive assessment of the students during the trumng through
Continyous Intemal Evaluation (CIE), End Semester Examination (ESE) asgessment by mentor along
with Institutes /Hospitals / Diagnoste Centers exper as external examiner

8. ROLES AND RESPONSIBILITIES OF THE STUDENTS

Following should be informed o students in the lenter depuring them for the training; an undertaking for
this should also be taken from them

» Students would interact with the mentor o sugpest choices for suitable Institutes/ Hospitals/ Diagnostic
Centers. 1f students have any contact in Insomtes/ Hospitals/Diagnostic Centers (through their
patents, relatives or friends) then same may be utlized for securing placement for themselves and their
peers. :

» Students have to fill the forms duly signed by authorities along with teaining letter and submit it o
training officer in the Institutes/Hospitals/ Diggnostic ‘Centers on the first day of training, Student
should also cacry with him/her the Tdentiry card issued by instinate during training period.

e Ile/she will have to get all the necessary information from the waining officer regarding schedule of
the training, rules and regulations of the Institutes/ Hospitals/Diagnostic Centers and safety procedures
to be followed. Student is expected to observe these rules, regulations, procedures,

*Curmewlom Handbeol: of Medical Radiology sd Tmegmg Teclmnbogy (Tneellectual Propersy of the a3
WNations| Commmsshon for Allied ans Hesltheare Prolessions, Minlory of Health and Faenlly Welfapsy"



e Smudgnrs should know that 1€ they break any rule of Instures/Hospitals/Dipnostic Centers or do not
follow the discipline then [nstitures/ Hospitals /Diagnostic Centers can terminste the tratning and send
back the student.

e [1 iv the responsibiliny of the student w collect information from Institutes/ Hosphals /Disgnostic
Centers  about  Radiography/Radiological & Imaging  procudures)  Patient Safery  fwaork
ethice/ pralessional practices /organizational srructure et

* During the rmining period studenss have 1o keep dudly record of all the usefal informaton in Log boulk
along with the nme and date and nvpe of Radiography/ Radiological & Imaging procédures, how it win
performed with patent’s history any difficulty encountersd,

s Mintain the Diary/ Imgbljnk and get jrsigned from mientor as well as Institates/ | lospitals / Diagnostic
Centers Traming in-charge

* ln case they fnce any maor problem in industry such as an accident or anr disciplinary issue then they
should immediately repore the same o the instture,

* Prepare final separt about the training for submitung ro the department ac the ime of presentation and
vivi-voce and get it signed from mentor as well as Instinutes/ Hospitals/ Diagnostic Centers teaining in-

charge.
a. FUMT FOR TRAINING REPORT

Following s the suggestive format for the training report; actual formar muy di ffer slightly depending upon
the narare of Institutes/Hospitals/Diagnostic Centers. The training repirt may contain the following

o Tite jage

o Certificate

*  Abstmer

+  Acknowledpement

s Conrent Page with date and time start and end

Chapter | .. Otganizational structure of Institutes /Hospitals/Diagnosuc Centers and General Lay Ous

Chapter 2. Ilnroduction of tﬂstiﬂlic,ﬂ,i" Haspitals/ Dingnns:ic Centers (History, Faciliies available.
Specializaven and number of employees erc)

Chapter 3. Types of major equipment/instruments/ machines used in Radiology with  their
specification, approximate cost and specific use and their outine maintenance,

Chapter 4, Standard Operating procedurce.

Chapter 5. Quality assurance and radiation sifery procedures.

Chapter 6. Equipment handling md;nmndufts,

Chapter 7. Safety procedures fellowed

Chapter 8, Particulars of Practical Experiences in Radiology and Imaging

Chapter 9. Short report/deseription of the project (if any done during the training)

Chapter 10. Special/challenging experiences encountered during training if any (may include students
liking & disliking of work places)

References /Bibliography
s S,
——
"Curriculum Handbook of Medical Radiology and Imaging Technoligy (Tuslectunl Propermy of the s
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Hl, SUGGESTED LEARNING STRATEGIES

Students should wisit the webgite of the ll'l.!itltfjt{.“_-iJ"l]'li.'!-‘s'P]tH‘S.JJDIJIA._[I‘IE'IE.‘[I.[! Coenrers where they e

andergoing training to collect informason abour Facilitics, Speeialization, capacty, number of employedy,

gte.  They should also reter the operanng manuals of the major machines and operation, testing, qualiry

control and srandard OpEranng procedures and practices usedd in the Radiologe, Soadents may also vis

websites refated 1o other similar industries a5 their learning resource. The training activiey muay vaty

accotding 1o natre and size of Instinates/Hospirals/ Diagnostic Centers, The demils of acuvities o be

completed during 6 months should be planned appropoately. The evaluation of Chnial Educaton
(Internshipiwill be done on the basis of skills acquired by the smdent during this 6 months period.

ASSESSMENT SCHEME FOR CLINICAL EDUCATION (INTERNSHIP)

END SEMESTER
ASSESSMENT

Training
duration

CONTINUOUS
INTERNAL
EVALUATION

(Weeldy report of all b

muonths and atendance)

(Practical and Oral)

Totral marks

i : Min. Max., |
| ﬁ-mgnthg | Max. marks | Min. marks. | Max. marks i srnrlia Min. marks
100 50 100 50 200 104}
EVALUATION SHEET FOR CONTINUOUS INTERNAL EVALUATION
Sr. | Enrollmen | Name of ﬁcn:unar,-"prcsenmunn I Marks by i Total
™ Numbe Student T WOEEap O Supervisor DEne Marks
9| TATmCE = conference pe Faculty
Out of 40 Outof30 | Outof30 | Ourof 100 |
(A) (B) (C) (A+R+C)

Marking criteria  for | seminar/presentation  at  workshop/conference and  marking  criteria  for
suprzﬁdﬁm';’mmmr taculry menooned in the ||_‘:g' bk t':mplim:.

Nl Commizzson for Albed urd Healthicare Profossions, Ministry of Health and Family Welfase),"

oS G
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DISTRIBUTION OF END-SEMESTER-EXAMINATION (ESL*) MARKS

Marks for Training | Marks for Practical’s | ' Marks for [ Total ESE marls
Report Oral/Viva-voce
25 25 an 1o
|

Practical (25 marks) must include minimum rwo practical related demonstration infront of the

internal examiners.
Board of examiners for 7" & 8" semester:

»  HOD of Radiology; Chuirperson
»  Programme Co-ardinmor/ Course Co-ordinator/Chief of MRIT/ Incharge of MRIT: Co-

charperson
s Subject Experts: Internal examiners (owo) members,

a1

"Curnculian Hindbook of Medical Radicdogy and Tnuggog Technalogy (Tnmellecmal Propery of the
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Logo Boolk Template:

Cover Page

Institute/ University Logo

Bachelor in Medical Radiology and Imaging Technology
(BMRIT)

Lug Book

MName of the Student:

Name of the Under Graduate degree:
USMN:
Balch:

AT e

“Cornrudom Hamdbook of Medicn] Radiolegy and Tmig{ng'l.'erjrnulug' ﬂntdl‘ﬂ:mal Prosperty o0 the
Mathonal Comumisston fie Allicd and Healthears Professions, Ministry. of Health and Family Welfare]."
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PARTICULARS OF STUDENT

PHOTOGRAPH

Name of the student:
Reg no:

Sessions:

Year of admission:
Year of completion:

Address:

Contact details:
Email id:

Signature of the student:

e e an,

e
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CERTIFICATE
This is ter certify that

satisfactorily completed the training requirements for the programme of Bachelor in Medical
Radiology and Imaging Technology (BMRIT) from (name of the Institute/University &

address). She/He has completed all the clinical responsibilities during her/his Under-

graduation raining from........cocvimm i B0 gows svvmssasisssmsmssrssaveavsii
Signature Signature
Head/Programme Co-ordinator Principal/Dean

o G
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Sl.Na. | Content Page No.
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SECTION 1: CLINICAL POSTINGS

Date | Departme Posting brief descriptions Name &
- nt/Modali Signature of
ties the
' staff/ mentor
Jsupervisor

oS G
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SECTION I11. SEMINARS PRESENTED/ATTENDED

Signature of the

51. No. Date Tapic of the Seminar Moderator

ST G
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SEMINAR EVALUATION FORM

Evaluation of Seminar

Natnoal Commuzssion for Alded and Healthcare Professione, Minmtry of Health aod Family Welfare)™

51. Criteria 5 -4 3 | 2 1
No Excellent | Good Average  Below Poor
. Average
1. | Content of the Presentation |
2. | Aesthetic of slides preparation '
__ Oratory & Presentation Skills
4. | Audio- visual aids used ]
5. | Clarity of presentation Al ]
f. | Critical Analysis
7. | Ability to respond to questions '
on the subject
8. | Ability to defend the topic
9. | Referencing
10.| Implementation recent
advancement on the lopic
Tatal Marks: 50
— -
“Curnenium Handbook of Medical Radology and Imaging Technology (Enellecnaal Propers of the A3




SEMINAR SCORE SHEET

Sl | Date | Topic Total | Evaluations Co-
No. Marks | Signature ordinator
(Max.50) Signature
o = f
|
== . |
Supervisor menror shall be determined the marks basis of the following:
S.No. Parameter Score
1 Proficiency of knowledge required for eich mdiclogical imaging B-5
procedures
2. The comperency in skills expecred 10 manage each radiological imaging (-5
procedures
3. Responsibility, punctuality, work up of case, involvernent in -5
follow-op reports
4 - Capucity towork ing team (Behaviour with colléagues, rechnologist and -5
relationship with other healthcare workers)
5. Initiative, participaton in diseussions, research aputude -5

SCORING SCALE:

1 Poor

2 Below ﬁverage

3 Average
4 Good
3 Excellent

Note: A score of less than 2in any of above items will represent unsatisfactory completion of internship.

e

"Curniculum Handbook of Medical Raiology wed Tmuging Tecanology (Intellecrual Properrs of the
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SECTION 111, EXTENSION /EXTRA CURRICULAR ACTIVITIES
(CONFERENCES/CME/WORKSHOP / TRAININGS)

SL No.

Date

Event (Institution/Place)

Achievements

Signature
of the
Faculty

—

P,

el

Cfs

N

"Comeaium Handbook of Medical Radiodogy and Imaging Technology {lotellecnusl Property of the
Madonal Commission for Alded and Healthcare Profresions, Mirdztry of Henlth mnd F'wnﬂr Welfare) "



DETAILS OF ABSENCE

SLNp.

Date of Absence

From

(x]

Reason

Signature of
the leu;l..lll:...r

"Caesienlum Handboak of Medical Radiology and Iesging Teehnology (Tneleersl Propery of the
Natioml Cormmission for Alied and Healtheare Professinns, Ministry of Healrh and Family Wekfirsy




EVALUATION OF THE LOGBOOK

SI. | llems of observation during presentation i m (m |V |V

Vi

Internship l

i | Organization of the logbook
Adequacy of Content/ Information in the log
book

|
L

2

3 | Punctuality

4 Relevance of Content/ Information in the log
book

Shows professional conduct during the Teaching

? Learning session
I p Timely submissions of
' Projects/Synopsis/Seminar effectively
7 Work Relationship & Frequency of consulting

faculty

8 Overall quality of department work _ |
Total Score

Signature of the Co-ordinator

Scoring;

1 Poor

2 Below Average
3 Average

4 Good

5 Excellent

o G
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IMMUNIZATION FORM

SL.NO, Vaccimation Date of vaceination | Dose (Attach Bar
code Slip) _

e G
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Grading and Classification
Crrading syetem
Letter grades and CGPA

The performance of a candidate shall e evalunted according 1o a Lerter Grading Sysrem, hased an the
both CIE and ESE. The letter grades (O, 5, A+A, B, C , F and I} mdicare the level of academic
achievement assessed on a 10 point seale (0w 10},

Morks Grade| Leuer

Range("s)| Point | Grade| Descriptor Classification CGPA

00 & abowe] 100 o Clurstanding "

80 -H9 ) 5 Iscellent 5:::‘1”::1]_:““ W i Abave

70-79 8 A+ Very Grond ' )

BG4 v, fa Crovonel IMirst Class 3. 00)-6.9%

55-59 i B+ Averige 5.50-5.99
Second Class o

50-54 5 4 Pass Pass Class 5.00-5.49

Belew 30 | 0 T Eails Fail Legs than 4.0

Absent 1] 1 Absent

For non= eredin courses ‘Satdsfactony” (P) or "Unsansfactory’ (F) shall be indicated instead of the letrer grade
and this will not be counted for the computaton of SGPA/CGPA

v A candidate shall be considered to have completed a eourse successfully and carned the credits
assipned, if he secures un aeceprable leter grade in the range (-C. Leter prade ‘I in any course
implies failure in that course and no credit is eamed.

« A candidate having satisfactory ausndince at classes anu meeting the passing standard at ClE ina
coutse, butremained absent fram SEE shall e awarded 1" geade in that eourse.

Grade Point Averages:

The averall performance of 4 candidate will b indicated by Grade Point Average (GPA). For each course
grade points will be awarded as per a letter prading system,

Semester Grade Point Avernge (SGPA) is computed as follows:
¥ [fcourse credit) X [Grade point)] for all courses with Letter grf.d:;s., including I
SGPA = e

¥ [(course credits)] forall courses with Letter grades, including F
Cumulative Grade Point Average (CGPA) is computed a5 follows:

¥ [(eourse credit) X (Grade point] for all courses for all semesters with, Letter grades excluding
'l'n'

CGPA = e

¥, [{course credits)] for all courses for all semesters with Letter grades, excluding F

AT G
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Conversion of Grades into Percentage
Formuls for conversion of GPA mto percenrage; CGPA earned X 10 = Percentage of marke scored

usteation: (CGPA Earnwd 818 X 10} = 81.80 %

Awird of Class:

The eandiclute, who has passed all the courses preseribed, shall be declared ro have passed the program.
Class will be awirded anly to those who pass the entire examination in the fiest antempe and on the basis
of the aggregate of marks scored in individual semester

* A candidate who secures GPA 2 7.00 and above in first atrempt shall be deelared to have passed
in “Pirst Class with Disuncnon™

* A candidute who secures GPA = 6.00 or more but less than 700 in'the first ateempe shall be
declared to have passed in TFirst Class’,

* A candidare who secures GPA = 500 or miore but less than 6.00 in the first attempt shall be
declarer] io have passed in ‘Sccond Class”

* A candidate who secures GPA 2 4.00 or mose bur less than 5.00 in the fiest attemipt shall be
declared to have passed in “Pass Class”

»  Candidates who pass the exsminations in more than one attemp shall be declared as passed in
“Pass’ cluss irrespective of the percentage of marks sécured.

*  An aempt means the appearanee of a candidate for one or more coursée either in part of full in
a purecular examinaton. 1 a candidate submits applicacon for appearing for the examinaton but
does not appear for any of the courses either in full or part in the university examinaton, he can
appear for supplementary cxamination provided orher eonditions such as atendance requiremen,

“internal assessment marks, ete, are fulfilled and his appearing in the supplementary examination
shall be eonsidered as the first attempi.

Carry over benefit:

A candidate shall appear for all the subjects of thar particular semester in the University examinations but
failed in that semester can avail this benefit, provided:

* A candidate whe fails in not more than 2 subjeers ia 1 semester is allowad (o move to Il semester,
The candudare with back log subjects shall take hoth 1 semester backlog subjects as well as 11
semester subjects. The candidate with a backlog of not more than 2 subjects in 11 semester is
allowed 10 go o the 111 semester dll be/she clears all | semester subjects.

*  The candidate with a backlog of not more than-2 subjects in 111 semester is allowed 10 go to the
IV semester dll he/she clears all I semester subjects. _

*  The candidate with a backlog of not more than 2 subjects in IV semester is allowed 1o go o the V
sernester Gl ke/she clears all HI semester subjects.

*  The candidate with a backlog of not more than 2 sabjects in V semester is allowed to go o the V1
semesier till he/she elears all TV semester subjects,

*  Results of candidates will be declared it the end of V1 semester only when the all backlog subjects
are eleared by the candidates.

Maximum attempt: No more than three attempts shall be allowed for the candidate to pass the any
subjects. If he/she fails to clear the any subjects within three attemprs will be considered as withdrawal of
the course,

ST
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Re-totaling:

Re-totaling of muarks is permitred only for theory papers. The University/board, on application within the
stipulated vme and remitiance of 4 prescrbed fee, shall permit o restotaling of murks for the eourse/s
apphied. The mirks obrained after re-totaling shall be the final marks swarded. There is no fcility provided
for repeat paper vilusgon of any sabjecrs,

Supplementary Examinations:

Supplementary examination shall be eonducted by the university for the benefit of unsuccessful candidires,
Lenwer semester examinations shall be conducted by the Urmversity along with curvent semester
exaninanons for the benchr of unsoceessful condidates.

» A Candidate detmned for lack of anendance will be barred from appeating in any one or all
course/s for the supplemenmry examination.

v A eandidate purn}inctl to appeir for the supplemenmaey examination ean improve his internal
assesiment marks before he rakes the supplemenrary examination by subjecting himsell 1o internil
assessment,

Conduct and discipline:

Candidates shall conduct themselves within and outside the premises of the Instute in 2 manner befirang
the student of an educarional nstution,

As per the order of Honorable Supreme Courr of India, ragging tn any form is considered as 1 criminal
olfenceamd s banned. Any form of ragping will be severely dealt with.

The follewing act of omission and /or commission shall consatute gross vielation of the code of conduct
and are liable to invoke disaplinary measures:

Ragging a5 definedand  described Ly the  Supreme court/Government Lack
of courtesyand decoeum: indecent behaviour anywhetre within or outside the campus, Willful damage or
stealthy remowal of any property/belongings of the Tnstinne/Hostel or of fellow candidaes/ citizens.
Possession, consumption or distribution ofalecholic drinke or any kind ﬁfh-al]ur:jmjgcﬂic drugs. Mutlation
or unauthorized posséssion of library books. Naoisy or unseemly behaviar, disturbing studies of fellow
candidates. Hacking in eomputer systems (such as enterng into other person’s domain withour prior
permission, manipulston and/or 'da.mng':: o the t—nhputﬁi‘ hardware and sofrware or any rther evher-
crimes,) Plagidrism of any nature, Any other act of gross indiscipline as decided by the Board of
Munugement from time to time,

Commensurate with the gravity of offense, the punishment may bet reprimand, fine, expulsion from the
hostel, debarment from an examinaton, disallowing the use of certain faclities of the Institution,
rustication {or 4 specific period or even ourright expulsion from the Institition, or even handing over the
case to appropriate law enforcement authorides or the judiciary, as required by the dreumstances.

Far any offence commirted in (i) 2 hostel (i) a cl.r:-pmm:nr or i aclassroom and (i) elsewhere, the Chief
Warden, the Head of the Department and the Head of the Institation, respectively, shall have the authoriny
to reprimand or impose fine ;

All eases invelying punishment other than reprimand shall be reported to the Vice-Chaneellor.

Cases of adoptinn of unfair means and/or any malpractce in an examinadon shall be reported to the
Controller of Examinations for taking appropriate action.

Ao B
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Graduarian requirements;

Candidate shall be declared eligible for the award of the degree i he or <he has:

. Fulfilled all depree requirements,
. Nodues o the University, lnstituden, departmenis, hosicls; lihrary erc.
’ Nodisciplinary action pending agamst lim.

The award ol degree must be veeommended by the Boiird of Management.

Convocation:

Degrees will be awarded in ]au son to all eligible stodents whe have graduaced during preceding
academic vear at the annudl eonvoeation,

Board of cxzminﬁ:a for ench semester (except 7" & 8" semesters):

The !-':-:ammauq.m Committee shall recommend in such manner as may be determined by the Stace Board,
names of suitable experts as the chairman of panels of Board of examiner for serting and moderating the
question papers and arrange the pancle of moderators, senior examiners and examiners prepated in such
manner as per the guidelines of the NCAHP.

H[JD of Radiology: Chairperson

Programme Co-ardinmor/Course Co-ordirator/ Chief of MRIT/ Incharge of MRIT; Co-
chairperson

.’!Quhjem Experts:
Esternal examiner {ron):

* The examiner must be subject expert.
Internal examimer {two):

®  The cxaminer must be subject expert =

e G
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Subject: Flurnan Anatomy
Subject Code: BMRIT - 001
RATIONALE

Anatomy is 2 key component of all educanon progrmmes for MRITs and should have a strong focus on
organ posinon, onentation and relanonships. The wpics provide the smdent with an understanding of the
seructure and relationships oF the sypstems and orgins of the body swhich is essential in patient preparation
and posinoning. The sidiographic gnatomy component will enable MRITs t evaluate inages price o
reportimg by the mdiologmst.

COURSE OUTCOMES

At the énd of the course students will be able 1o,

CO1: Deseribe the general anatommy ol T Boady

CO2: Explain normal disposition of vanous siruciures and organs in the body and its elinical correlation
CO%: Deseribe the microscopic structure of varioes tissues

CO4: Determine the topogtaphy of various seructures on the surface of the body

CO5: I:im:ﬁﬁ' and locate structures of the hody

CO6: Tdentify organs and tissues under microscope

COT: Point our various features of appearance of normal body in skisgrams

Teaching Scheme Total Examination Schene
) Credits = . =
In Hours) Theory Marks Pracrical Marks Foml Marks
{LA+T4-F)
T T |P c CIE  ESE CIE ESE
| - 4
(3 = = |3 30 | 3 - - 160

CIE, Continuous Intetnal Evaluation; ESE, End Semester Evaluauon; L, lecture; T, Tutodal; P, Pracucal
TUTORIAL ASSIGNMENTS

Tutarials should be planned 1o enhance learning. The faculty shall decide suitable tutorial assignments of
minimum one hour per unit based-an the curriculum,

THEORY COMPONENTS

The following topics/ substopics should be taught and assessed in order to ntain the identified competency.

Unit Topic and contents Hours | Marks

Introduction: Human Body as a Whole

Drefinition of anatomy and its subdivisions, Terms of locadon, positions and
I | planes, Cell and its organelles, Epithelium — definition, dassification, describe
with examples, functions, Glands — classification, describe serous and mucous
glands with examples, Basic tissues — classification with examples

R e
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| Locomotion and Support
Carnlage = rypes, examples and histology

Beme — classification, examples and histology. Parts of long bone, names of
all bones, vertehral column and intervertebral dise. Fonrand's of fewal skull,

Jomits = classificanion of jeints with examples; typical synovial joint (in detail). 08 14
Muscular system = classificanon of muscular tissue und histology

Important muscles of the body- Sternocleidomastoid, Trapezius, Muscles of
tongue, Delroid, Biceps brachii, Iniercostl muscles, Thomde diaphragm,
Rectus ubdominis, Fxternal eblique, Internal oblique, Transversus abdominis,
Pelvie diaphragm, Gloteus maximus, Gluteus medius, Gluteus Minimus,
Quadriceps femons, Soleus,

' Cardiovascular System

Hearr — size; location, chambers, exterior and interior, Blood supply of heart,
Pericardivm, Systemic and pulmonury crculation, Branches of aoria -
common carotd artery, subclivian artery, Axillary arrery, brichial srtery, radial
artery, superficial palmar arch, femoral artery, popliteal artery, dorsalis pedis
artery., Peripheral pulse, Inferior venacava, portal vein, portosystemic
anustomosis, Grear saphenous vein, medion cubital vean, Dural venous 08 0
sinuses, Lymphatic system — cisterna chvli and thomacic duer, Lymphadc
tissues and ies histology, Regional lymph nodes —cervieal, axillary and inguinal

lymiph nodes.
Respiratory System

Parts of RS — nose, nasal cavity, paranasal air sinuses, larynx, tachea, lungs,
pleura, bronchopulmanary segments, Histology of rrachea and hangs.

Gastro-Intestinal System Theory

Pares of GIT- oral cavity (lip, cheek, tongue, salivary glinds, palate, dentiton)
pharynx (Waldeyer’s ring) esophagus, stomach, small and large intestine and
appendis, Liver, gall hladder, pancreas and spleen, Histology of esophagus, 08 14
stomach, small and large intesting, liver, gall bladder and pancreas,

Peritoneum:

Deseription of reflection, folds and pouches in brief.

Urinary System
Kidaey, ureter, unnary bladder, male and -fa::utc-ﬁrcrh;:i, Histalogy of kdney,
ureter and urinary bladder,

Reproductive System

; . 08 20
Parts of male reproductive system- testis, vas deferens, epididymis, prostate,

Parts of female reproductive sysiem- uterus, fallopian tubes, ovary,
mammary gland, Histology of tesus, vas deferens, epididymis, prostate,
uterus, fallopian tube and cvary,

Endocrine Glands

TG
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Names of all endocnine glands, desenbe in decal on prouitacy gland, thyroid
pland and parathyraid glind, suprarenal gland, Histology of piouttry, thyvromd,
parathyrend, suprarenal gland.

Nervous System

Newron, Clssification of nervous svstem, Cerebram, cerebellun, brain srem,
spinial cond & spinal nerve, Memnges, ventricles and eerebrospinal fluid,
Blosd supply of the brdn, Cranial nerves (in brief), Nerve plexus (Brachial &
lrmibar!

vl | Scusory Organs

Skin and its appendages, Lve - parts of eve ball and lacrimal appararus, Fxte-
acular muscles, Histology of cornes and retira, Far — parts of ear= edtemal,
migddle and mrer eir and conens

Embryol oy

Spermarogencsis and oogenesis. Ovalation, fertilizaton, Plicenta

08

14

Total

48

SUGGESTED PRACTICALS/DEMONSTRATION

Sr. No

Hinirs

Demonsteation of Hisrology of tpes of epitheliom, Histology of sermus,
mineenss and mixed salivary pland, Surface marking of the body region wise

)

Demonstranon of  Hiswology  of  hyahoe, elasie  and  fibrocanilage,
Demonstration of all bones showing parts, eadiographs of normal bones and
jomis, Histology of compact bone (TS and 15), Demonstration of all muscles
of the bady, Histology of skelewl, smooth and cardiac muscle.

Demonsteation of heart, pericardium and vessels of the body, Histology of
large artery, medium sized artery and large vein, Histology of lymph node,
spleen, tonsil and thymus, Normal chest radiograph showing heart shadows,
Normal angiograms.

Demonstration of parts of respiratory system, Normal radiographs of chest,
Histology of lung and trachea.

Demonsteation of pans of GIT, liver, gall bladder. pancress and spleen,
Histology of tongue, salivary glands, esophagus, stomach, small and large
intesting, liver, gall bladder, pancreas and spleen, Radiographs of abdomen
plain and contrast.

Demonstrations of reflections, folds and pouches.

5 G
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Sr. No Huours
Demonsteatom of parts of unnary syseem, |1j~_—;LL:JL':|1'_I|],' cif I-,||,];~.1;_-_I._‘ Ureter, rnmey |
bladder, Radiographs of abdomen — [VP, retr wirade evstogranm,

Demonstranon of seoten of male and female pelvis: with organs 1o s,

3 Mistology of tesus, vas deferens, cpididvmis, proseate, uieris, fall ipian tbe and I
owvary, Radiographs of pelvis — Hysterosalpingoersm
Demonstration of the glands, Histology of piritary, thyroid, parathyroid,
suprarenal glands,
Demonstration of  Hisiology  of peripheral nerve and  optic  nerve,
Demonstration of major nceves in the bady, Demonstration of cranial civity

. and parts of brain, Histology of eerebram, cerelsellum, spinal o 1
Demonsteation of Histology of thin and thick skin, Demonseration of histology
of cormen and retina.
Toual [

Demonstadon will be pant of theory/rorial classes, There is in separare credic for the
prracticals fdemonstradons,

Evaluation System

Continuous Internal Evaluation (CIE)

5L No. [Componemt Murks Weightage

LA marks

L [Sessional test(s)

Tty Writren teses
Same partern 48 Sumimadye test
Average of rwo 1o be considered

Absence without prior permission o be macked as ()

3t}

Total ' S .3

15

2. |Continuous assessment

Seminars/Case  presentations/  Logbook/  Case
records/Record book /assignment

Toeal 50 .3

15

Toeal CIE marks

30

End Semester Evaluation (ESE)

"Corricutum Handboak of Medical Radiobogy and Tmaging Trchnology (Ioteliectaal Propeny of the
National Commizsion for Allied and Meslthcare Professiing, _"uﬁn'il.n'!' ol Hlentil wrd Fu.nu].].- “'urr-“{]."
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Written Paper

Dharition (minures)

; ; . Marks per
Type of question Mo, of guestions _F Toral
= questnn
Esgay uestion (0] 3 (1o answer 2) 1 21
Shors Essay Question (8EQ) U {1 answer 7 5 A5
Shor: Answer Quesdon (SAL) T (to imswer §) 3 15
Totgl marks 70
1 541

Question Paper Blucprint

Uit Moarks (£ 3%

1 tarroducton Human Body as g Whole 14
Z [ .acomotion und Support T4
3, Cardiowasenlar Sysvem, Respiratory System an
4 Caastro-Intestinal Svstem, Peritoneum 14
S0 |Urinary System, Reproductive System, Endocrine Glands 20
fi Nervous Svstem, Sensory Olrzans, Embryology 14

Total Marks (including eptional questions) 96

T Gl
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SUGGESTED LEARNING RESOURCES

S.No. | Title of Book Author Publication

Human Anatomy, Vall,2 &3, 5th CBS  publishers &

b | edition, 2010, SEE it distributors Pre. Led,
My o M- - -y Mo, -

2 ]ﬁh:m”lum. & .,"m.me:r with Pracucal Escel N Ksaiibichaer _T.F: _ Lippincotr.
Consideritions Philaclclphin

: 'Mﬂﬂjpﬂj Manual of :’annm].',_ 20 [ __ CBS  publishers &

% | edition, 2012 samipath Madhyvascha Bk Poe, Lad

4 Text Book of General Anatomy, 2nd Shobha  Rawlani and . . N
edition, 2013 Shivial Rawlan TR CTRIELS

= Lnng-r;ﬂ_ﬁl;h'lcdica] Embryology, 11th - “

5 editioR- 3009 ' T Sadler Wolters Kluwer

h"'-—----u

"Currcutum Handbook of Medical Radilogy and Imaging Technolagy (Intellecral Property af the
Matinaal Comenission for Alled sod Healtheare Professions, Miaistry of Health and Family Wel fure).
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Subject: PHYSIOLOGY
Subject Code: BMRIT - 002
RATIONALE

Pliveiolopy provides the stedents suth knowledee of the funcuon of svscems and orpans and thetr
relationships and underping the understanding of how various imaging modalites are o be selecred
dupending upon the elinical history.

COURSE OUTCOMES
At the end of the course students will be able w..
CO1L: Explain the npormal funcooning of ongans and systems,

CO2: Understand the inteerelanonships and interactons among vadous organs and  systems for
maintarnng homeostasis,

COX: Assess the relative contdbunon of each organ systems roward the maintenanes of constant internal
cAvitonment

CO4: Differennate between normal and abaormal funciening of organs and systems,
CO3: Understand physiological basis of pathogenesis and trearment ol diseases and disorders.

CO6: Apply the physiolagical basis i the field of allied health care

Teaching Scheme Toral Examination Scheme

(In Hours) CellS G Practical Marks Total Marks
- (1A+T+P)

LT - P < ~[CIE | ESE ESE | CIE

3 = |5 3 30|70 = G 100

CIE, Continuous Taternal Evaluation; ESE, End Semester Evaluation; L, lecture; T, Turosial; P, Pracrical
TUTORIAL ASSIGNMENTS

‘Turonals should be planned to enhance learning, The faculty shall decide suitable tutorial assignments of
minimum ore hour per unitbased on the curriculifm.

THEORY COMPONENTS

The following topics/ subtopics should be wught and assessed in order to attain the identified competency.

A
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Tuopic and contents

Hours

Marks

General physiclogy

Introduction  to Physiology, Concepr of Homeostsis, cell <
Merpholog = Functons of orgaacllesand Cell membrane, Transpon
mechanizms, Body flaid comparmments.

Muscle nerve physiology

Newronss Morphology,  Action Porennal, Neurnglin: Types &
tunctons, Muscles: Types, structure of sarcomere. Neuromuseular
panenon, shding flament mechanism of eonteacton.

Bload

Composition, propertics, funcaoas, Plasma proteins: Concentrations
and funcupns, RBC: Morphology, functions, counr, physiological
varations and life span Ervchropoiesis — stages, sssential factors,
regulanon of Bovthropoiesis, Homoglobin: Funcrions, eoncentration,
physiolagical variations. Fate of Hemoglohin — Janndice, types, Color
mdex, MCH, MOV, MCHU, PCV - noomal values, WRO:
Marphology, funcrions of all types including T & B lymphocytes,
ol and  differential counts, physiological variadons, Plarelers:
Marphology, count, functons, thrombocytopenia & bleeding time,
Blood groups: Basis of blood grouping. Landsteiner’s laws, ABO
sysrem,  determinaton  of llood  groups, blood transfusion,
complications  of  incompatible  blood  transfusion, Rh group,
ervthroblastosis foetulis, preventon and tremment, Blood bank

Haemosrasis: Mechanisms, Clotimg mechanism: factors, intdnsic and
extnnsic pathways,

Disorders of cloting — hemophilia, vitamin K defiviency,
Anteoagulants — mechanism of action and their uses, Anemia;
Clagsification — Merphelogical and  Exiologieal, Bload - volume:
noemial values,

10

15

Cardiovascular system

Organization of cardiovascular system, greater and lesset circulation,
Physialagical anatomy of the heatt, nerve supply, Juncdonal tssues
of heart (pacemaker), Cardiac oyele: Mechanical events, Heart sounds,
causes, characteristics and significance, Nomal FCG, clinical
significance of BECG, Heart rate — Physiolozical variarions, Cardise
output: Definitions, normal values, physiclogical variations, Arteral
blood pressure: Definitions, nommal values, physinlagical variations,
factors maintaining blood pressure. Role of baroreceptors in
reguladon of blood pressure.

10

I

Respiratory system

Respiratory and Non-respiratory function of respirarary system,
Physiological anatomy of respiratory system Functions of respiratory

10
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LrAcCT. [{tﬁ.plrnlnﬂ membrane.  Roespiratory  rnuseles.  Surfactant
funenons, respiritory distress syndrime,

Defimitions of werms  used  in rux1'|i1;|r-r|'1_.' rr'|'|!,'-'i:‘.|ﬂ;.;'!," I".upnrﬂ,
Hyperpnoca, Tachypnea, Apnea, Dyvspnea.

Mechanics of becarhing — inteapulmonary and Intrapleumal pressure
chsnges durng i respiratory cyele.

Spirometty — Long volumes andd capacites, Vital eapacity

Oxygen transpore: Role of hemoglobin, factors affecting, oxypen
carrying capacity. Carbon dioxide ransporve: fonms, chloride shift
(Hamburgers phenomenin).

Respiratory centers. Role of chemo receptors in regulation of
respiration. Pulmonary vennlation and alvealar ventilation,

Partial pressure of gases, Calculatinn of partal pressure of gasses in
mivture. Arterial and venous blood s coneentrtions and contents

Hypesta: Types Al elteens Cyanosis, Asphysia,
Penodie Breathing; Acclimatiznoon,

Hyperbaric O2 therapy, Artificial respiraticn and Veadlators.

Excretory system

Functions. of kidneys. Nephrons — Juxm glomeralar apparatus —
functions, Steps in Usne fommation — Ulmmfileeation, Tubular
Reabsorption, Tubular Secrenon, GFR.

Definition, nortmal values, factors affecting GPR, measuremient of
GER, Renal threshold for glucose, tubular load for glucose, Role of
aldosteronc and ADH in wrine formation, Mictuntion, lanervation of
bladder. Diuresis, Renal functions tests — Based on analysis of udae
and angalysis of bload, Skin: Functions of skin, Sweat glands,

05

Digestive system

Introduction, structure of alimentary canal, Saliva: Compositon,
functoens, Stomach: Puncoons. Gasinc Juice: compesivon, functions,
Panereatic |uice: Composinon and funconns, Liver: Functions, Bile:
composition, fonctions, Gall bladder: funcions, Stceusenteticus:
Compasition, funetons, Functions of large intestine, Movements of
small intestines, Deplutiton.

05

Endoctine system

Major endocrine glands- Hormone: Defininon, Anterior piiaitary:
hormones and their functions, disorders — Giganitdsm, acromegaly,
dwarfism, Postenior proitary;

Hotmones — diabetes insipidus, Thyroid: Hormones, normal values,
functions, role of TSH, Disorders: simple poitre, myxoedema,

15
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eretnism, Grave's disease, Adrenal coetexs lormones, Tunctions of
eortisol and aldosterone. Addison's disease, Cushing’s syndrome,
Adrenal medulla: actions of adrenaline and noradrenaline, Endocrine
pancreas: Insulin & plucagon. functions, Regulaton of bload glucose
level, dhaberes mellitas, Parathyroid: Functions of PTH.

Nervous system

Symapse:  Types, Transmission, Sensory receprors: Definition,
Classficanon Orgamzagon af spimal cord, Funeoons of Dovsal
column and Spmochalamic teact,

Functians of Corticosping! mact, Reflex Action; Defininon, refles arc,
Functions of Cerebellum, Basal ganglia, Thalamus, Hyporhalamus,
Cerebrl cortex:

LLaoshes & Functons, BEG — Definiton and vses, Autonomic nerinus
system: Organization & functions, Cercbrospinal fAuid: Compositon
and funerion,

Special senses

Vigion: F]'I':."'-‘iﬂ]f}gifal ANATOTTIY aof eye hli”, rinds & cones, Refractve
errirs: Myopia, hypermeropla, preshyopia & astigmatism, Audition;
Funcuans of outer, middle & inner ear, cochlea, Deafness — types
Taste: Taste buds, primary taste sensauon, Smell; Receprors
modalities of smell

v

VII 10 10
Reproductive system
Male  reproductive  system:  funcdons  of  testes,  puberty,
spermatogencsis  functions of  westosterone, semen,  Female
reproductive system: Ovarlan hormones functions — Menstraal cyele,
Hormonal basts of changes in menstrual cycle, Family Planning.
Total 54 Th
Suggested Practicals/Demonstration
Huours

SUGGESTED PRACTICALS/DEMONSTRATION

Study of Microscope and jis uses

Collection of blood and smdy of hemoeytometer
Hemoglohinomersy

Derermination of RBC count

Dieterminaton of WBC count

Determination of blood groups

Determination of bleeding rime

|
|

"Corroubum Hoadbool of Medica Radology and ]u:inHmR Techaology ilg::ma! mpeny of the

-

v ™

Mationa] Commission for Albed and Healtheare Pofessione, Ministey of Fealth and Faunily Wellare, "

G

e



82

SUGGESTED PRACTICALS/DEMONSTRATION

Hours

Determinaton of domng ome
|
| Recording of Arterinl Blood Pressure,

Clinical gxamination of Radial pulse

Recording of spirogrim and demnmnanen of vitadl capacity

Avnticial respiranon, CPR

Demonstration of ECG recording

Toeal

o

eredit for the pracoeals/demonseration:

Demonstration will be part of theory/mutonal classes. Thete is in separate

Evaluation Syseem

Continuous Intermial Evaluation (CIE)

Sl No [Component Marlks

Weightage

A matks

1. [Secssional tesi(s)

[T Written tests
Seirrie pattern a8 Summative tesi
.-'.\t’ﬂ'r“;!gt' of twr th be considered

Absence without prior permission to be marked as 0

Toral a6

0.3

15

b

IContnuous assessinent

Seminars/Case  presenmations/  Logbook/ Case
records/ Record book /assignment

Toral S0

8.3

15

Total CIE marks

End Semester Evaluation (ESE)

< G

—_—

“Curnculum Handbook of Medical Radiclogy and Inuaping Technology (Lawellecmal Preperty of the

Matinnal Cammuszion for Alied and Healtheare Professions, Minsstry of [Health and Farmiby Welfuees"

7



Written Paper

Type of quesdon No, of questions h:::s;:“[::;r Toatal
Fssay Quesnion [T0)) 3 {10 answer Z) Hi 20
Short Essay Cuestion (SEQ) B fto answer 7 5 Lt
Short Answer Cluestion (SAQ) Tt ankwi 3 ) 15
Toal murks 70
Eummlr. (rminutes) L5
Question Paper Blueprint
Unit Marks (+ 5%)
1. [Creneral physio gy, Muscle nerve physiology, Blaod 18
2 Cardiovascular system 14
J 1I~‘.m~p:mmr3' system 14
4. IExcretory system o
3, [hgesnve system i)
b, Endoctine system, Nervous systemn |8
7. ypecial senses, Reproductive system 14
Total Marks (including optional guestions) 96
Suggested Learning Resources
S.No. Title of Book . Author Publication
Foundation of Anaromy . Churchill
1 Ross Wilson ;
and Physiology Livingstone.,
5 ?Eﬁjfi?tmi g dnl Bt otishime .};E;]=1EIE[;-;};Pj““*"TT'
3 | Text Book of Physiclogy A. P Krishna Ernnn F‘ubﬁcaninn_.
4 | Test Book of Physialogy AK. Jain i;;l;:n ;ub'iﬁhiﬂg

"Curtleulus Handbaok of Medical Radiology and T Techsolngy (Intellecroal Properey of the

—

4 3
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Subject: Basics of Radiation Physics
Subject Code: BMRIT - 003
RATIONALE

Raciation physies s one of the primary pillars underlving the practice of sadinlopy techaology and
understanding the principles of radiaton physics helps BMRIT become berer technologisr.

COURSE OUTCOMES

At the end of the course students will be able to..

CO1: Deseribe generdl physics related o imaging

CO2Z: Differendare berween within general radiation

CO3: Idenafy construcuon of radiology equipment’s

CO4: Interprer quality of contral of radiology equipment’s

CO5: Differennate berween s-ray equipment’s and other radiology related cquipment’s
CO6: Desenbe production of x-rays

CO7: Describe circint system of radiology equipment's

Total Examunation Scheme
Teaching Scheme Credits I
i(In Hours) (L+¥T+P) Theory Marks Practical Murls Towl Marss
T P | C CIE ESE CIE  ESE
2 - 6 5 30 T0 30 | 70 200

CIE, Continuous Internal Evaluntion; ESE, .End'Scmuster Evaluadon; L, lecture; T, Tatonak P, Pracaocal
TUTORIAL ASSIGNMENTS
Turorials should be planned o enbance learning. The faculty shall decide suitable mtorial asspnments of

minimum one hour per unit based on the curtculum,

THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to attain the identified

com Pﬁ‘ﬂﬂﬂ}ﬁ
('k\a'w S

"Curticalum Hindbook of Medieal Radicdogy and Tmaging Technology (Tocellecmal Propery of the
Matinna! Cansmission for Alled and Healthcare Prodessions, Minisory of Health and Family Welfare)."
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Unit Topic and contents Hours

Basic concepts: Units and measurements-Force, work, power and energy-
Temperature and hea-31 units of above pammeters. Atomic scrocturé atom
model-Nucleus-clecranic  configeration -peridic  table-Isoopes-lonizaton:

excitavon Binding  enerm-electron volt Llectromagnedc  rudiation-Quarmm 5
nature. of  radmton-mass  energy  cquivalence-Fluorescence-eleciromametic
SPeCtrinil.

Electricity and magnetism: Elecrnic charges, Coulomb’s law-Unit of eharge-
Eleetric porennal, unit al porennul-Elecrric induction, capacitance and Capatitors,
seres and parallel connecton-electric current, unit, resistinee, ohm’s law, electric
power, Joule’s law. Varying currents-Growth and decay of clirrent in LR crcuit
ome constant, chagge and discharge of a Capaeitor through a resisranee and
inductance. Oscillatidns in an LC cirewir, Alternanng currenis: Peak and RMS
11 | values and cerrent and voltge, cironit containing LR, CR and LCR-Power factor, G
semes and pasallel LOR arcuits, DO eirenir, Ohn's Iaw, resistvity, series and
paralled n_:!rnb':m ton, EMF, Kirchhoffs law, heating effect of current.

Electromagnetic waves: Inrmduerion, Maxwell's equation, clectromagnete
waves, energy density and intensity, momenum, electromagnetic spectrum and
radiation in Atmasphere,

Eltctronics

Semiconductors: Conducrion n crystals, Energe bands. Inteinsic and Bxtrinsic
| semiconduerors o ype and pevpe semiconducrors, majonty and minority carriers.
| Semiconductor diodes: o iunl:tim'l-prnpum'::ﬂ forward cand reverse  biss,
charactenistics of p-n junction Rectifiers Hali-wave and full wave, dpple facter,
I | Efficiency of HW and FW rectifiees. Filter cirouits, Zener diode, regulated power -5
supply.

Transistors-Symbols, Transistor connections and characreristics. Transistor as an
amplifier, load line analysis, operatmg point, rypes of amplifiers-volmge and power
armiplifiers, Feedback-negatve feedback tn amplifiers.

Discovery of x-rays-X-ray production and properties: Bremsstoahlung
tadiations-Characioristies N-Rave, factors alfectng X-mmy emission spectra, X-ray
v quality and quantity, HVL measurements, heel effeer, soft and hard X Rays, added s
and mhtrens Aloaton, reflection and transmession [RIYCTS.

Heut

Definition of hear, temperature, Heat capacity, specific heat capacity, Heat
rransfer-conduction, «convection, radiation, thermal conducnvity, equation for
thermal conductiviy (k); the value of k of various material of interest in radiology,
v thermal expansion, Newton’s law of cooling, Heat radiation, perfect black body,
Stefan law, application in Diagnostie Radiology (Heat dissipation in hoth stationary
and rotating X-ray tubes).

Interaction of ionizing radiation with matter-Types of interactinns of X-and
gamma radiation, Photoelectric & Compton, Pair production, annihilation
radiation.

Interaction of X and gamma rays: Transmission through matter, law of exponential
atteauation, half value layer, and linear attenuation coefficient-coherent scartering-
photonuclear disintegration-Particle interacdons. Interactions of X rays and
Gamina rays in the body; farsofi nssue-bone-contrast media-toral attenuation
coellicient-relative chinical importance.

VI

-

"Cirmcahim Handbook of Medical Radiolog and oo Technology (neellecnal Property of the
Natiersl Commission for Allied snd Heltheare Professions, Miaisery of Health and Family Wl fore.”
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Vil

Exponental attenuation (lnear/mass atenuation coctficients), Half Valuc
Thickness (HVT), Tenth Value Thickness [TVT), dependence on energy and
atpmic number.

Radiztion tnrensity and exposure, photon flus and enerey. Do density
LET, range of enerpy relationship for alpha, beta particles with X-Rays.

G

Physical quantiry, its unit and measurement: Fundamenmal and derived
quantity, ST unir, various physieal/ radiation quannry used in Diagnosic Radiology
and its unie (for example, KVp, mA, mAS, Hear unie. ‘

Total

36

SUGGESTED PRACTICALS/DEMONSTRATION

Sr. No

Hours

Basic concepts

Electnaty and magnetism, Electromagnenc waves

Electronics

Discovery of x-rays-X-ray prodection and properties

L

Ileat

fi.

Interacton of lonizng radinoon with mutter-

Exponennal attenuanon, Physical guanticy, its unit and measurement

108

Total

108

Evaluation System

Continuous Internal Evaluation (CIE)

Sl Na,

Component - Marks Weightape IA muarks

1.

Sessional test(s)

L]

Twro Written tests

Same pattern as Sumimetive test

i
=]

Average of two 1o be considered
Absence withour prior P:rm.issi'i:-n o be miarked
as i

[Continuous assessment

Seminars/Case  presentations/  Logbook/  Casel
frecords/Record book /assignment

Toreal A0

Taial CIE marks

5

.

"Carsicnbum Handbook of Medical Radwlojy and [maing Technolegrs dnelleenul Propey of the
satinma Commisston for Alled and Henlthenre Professiosg, Minisoy of Healds snd Fim.iJ_'? \'{IHLI.'HH:I."




End Semester Evaluation (ESE)

Written Paper

o . . No. of Marks per ey
I'vpe of guestion A . T'otal
(uestions question
|.'5'-u..|:~- Cuednion .'E_i\!n 3 (o answer 2 i Ay
shore Essay Question (SEC) 9 (e answer T) 5 34
hort Answer Queston (SAC) 7 {ro answer 5) 3 [5
Toaral marks )
Dluration (minures) 150

End Semester Evaluation (ESE)

There shall be pracucal exammnavon for 70 marks in the subject.

Dristribimon of marks for ESE practical exams:

ESE CIE Grand rotal

Practical | Viva auh Total

Al 100 100)

Question Paper Blueprini

Unit Marks (£ 5%)

asic conecepts 10
Electricity and magnensm, Electromagnetic waves 10
Flectromes 0
Discovery of s-rays-X-ray production and properties 25
Heac iy
Interaction of ionizing radiation with marter- 23
Exponendal attenuadon, Phvsical quantity, its unic and medsurément 14
Total Marks (including optional questions) 96

1 e
("J\“"“*&.W\\ .l

"Curticulum Handbook of Medical Radinlogy and Letrgedeng; Technology (Ineellecraal Propesty of the
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SUGGESTED LEARNING RESOURCES

Procedures, Radiographic Positioning
& Techniques

Lalit Agarwal

S5.No. | Title of Boak " Author Publicaton
1 I ¢ : _ _ - ; Jaypee DBrothees Medieal
| Basic sudiologicnl physics K. Thayalan Publishes (P Limined, 2003
< Christensen’s physics of dimpnosoe Curry and Dowdey Wl B e
rachinlogy
3 X-Ray Equipmentfor Sraucdent ];_”\' And R Blackwell Seience Tid
Chesney
Bl A T{:}{thuy.-lli Of Raditon Physics Far §mc.“'dm Maharjan, [ g 4 40 Pikliching
Radiologe Technology Sugaj Sah
5 A EBoncse Gude on Basic
Radingraphic  Physics  Darkeoom

BD Publications

e G

*tonrrieubim Mandboos of Meieal Radiology and Tmnging Technology (Intellects] Property of the
Mational Commission for Alfed ind Healthear: Professions, Migistry of Hedlth and Family Welfore).”



Subject: Introduction to Healtheare
Subject Code: BMRIT - (004

RATIONALE

The course pravides the students a basic insight into the main features of ladian bealth care delivery
system ancd how it compares with the other systems of the sordd,

Teaching Scheme Towml Examinaton Scheme

{11 Hewars) Credis Institote level exum only;
(T4+T+IM
s . The

lmsprae Jevel examinaten will be held before e
|T P C commencenient of the Unversity, examinatons, A Pass in the

L subject with a minimum af 50 marks (50% of the total 100 marks)
I !

is compulsory in order 1o be elygible for the awand of degree, These
mitks will nor be considered for the mward of eluss. Supplemenrary
1 T - 1 examination shall be eonducted by the Instirore for the benefit of
unsuccessful candidares. Supplementary examinavons will he
conducted within six weeks/six months from  the date of
anaouncement of results,

L., lecrure; T, Tutonal: P, Praceies)

THEORY COMPONENTS
The following topics/subropies should be taught and asscssed in order 10 attain the identified
COMpeteney.

[' Topic and contents | Hones

| Introduction m Health;

Diefinition of Health, Determinants of Health, Health indicators of India, Health team
L'T,ﬂff_'P‘t

Nutional Health Policy

Nadonal Health Progriss (Brief objectives and'scope)
Family welfare programs in India

Introducnon o Wm‘Slng'

Nursing and Nursing pdnciples, ]nmrps’:rmnnl rc]ahnrrsmps. Bandammg hasic turns, 18
Bandaging extremities, Trangulac b:-mdngcs and their apph-:nunm

Nursing position, bed mﬂ'ktng, prone, latesal, dorsal, dorsal re-cambent, Fowler's posidon,
comfort measures, Aids, rest and sleep

Lifting and transporting patients, Transferring patients to wheel chair, transferring from
bed rov stretcher

Bedside Management: Proper usage of bed pan, Observation of stools, urine, sputum.
Understand the use and care of catherers. Enema procedures

Method of giving nourishment: Feeding, tube feeding, drips, transfusion

Ao G

“Cuserbeutumn Handbook of Medieal Radiclogy wnd lrmaging Techaolows (Inwcllocmal Property of the
Matonal Commismon for Allied and Healtheare Professions, Ministry of Health and Farmily Wl fare)
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Monitaring and recordiag of vitals
Simiple aseptic technigues, stertlizanon and disinfecdon
Oibsereanon of surpieal dressings

Concepts of First Axd

SUGGESTED LEARNING RESOURCES

§.No. | Title of Book Author

Publication

1 Principles  and  Practice  of Nursing logindra Vari
Manarement and Admmistraton

3 Testhaook of Prevenove and  Seell | K Pask

Javpee  Brothers
Lid

Banarsidas Bhanaor

Medicine Pablishors
3 Trrvaduction 1o Healtheare ]a::k:i Mirchell and Lee Dieliiak
- . ; Jpanecs and
F Tnerodueton o Healcheare and Carcers Roxann Delaet Bartieer Leamnitys
) J_, #

' G
" Curriculum Hondbook of Medical Radiology wnd 1

Technulogy (Lntelieenial Property uf the
Manonil Commizsion for Allied and Healthcare Professions, Minisry of Health and Family Wlfare),




Subject: Medical Terminologies and Record Keeping

Subject Code: BMRIT - 005

RATIONALE

This course introduces thie clements of medical terminology. Emphasis is pliced on building familiarity
with medical words throngh knowledge of roots, prefives, and suffixes,

Teaching Scheme Toeal
(In Hours) Credirs
(L+T+P)

Exumination Scheme

L T |P C

Insomce level exam only:

The Institure level examination will be held before  the
commencemnent of the University examinations. & Pass in the
subject with a minimum of 50 marks (50% of the total 100 marks)
15 compuisory in order to be elipible for the award of degree. These
marks will not be consulered for the award of class, Supplementary
exnmination shall be conducted by the Institute for the benefit of
unsuccessful candidares. Supplementary  examinations will be
conducted within  six weeles/six months from fhe date of
antcurnéement of fesulis,

L, lecture; T, Tutodal; P, Pracucnal

THEODRY COMPONENTS
The foillowing topies/ subropics shauld be taught and assessed in order to attain the idendfied
mmpc‘ml‘lt:}'.
Topic and contents Hours
Topies include: origin, word building, abbreviations and symbels, terminology reluted to
the human anatomy, reading medical erders and reports, and rerminology specific 1o the
student’s field of study. Spelling is critical and will be counted when grading rests. Topics
to be covered under the subjeet are as follows:
1. Denvation of medieal terms,
2. Defineword roots, prefixes, and suffixes. '
3. Convenrions for combined morphemes-and the formation of plugals: 18
4. Basic medical terms. :
5. Form medical terms utilizing roots, suffises, prefises, and combining roots,
6. Interprer basic medical abbreviations/ symbols,
7. Utilize dingnostic; surgical, and procedural terms and abbreviadons related to the
integumentary system, musculoskeletal System, respiratary system, cardiovaseular
system, nervous system, and eadoenne system,
8. Interpret medical orders/ repors,
9. Dara entry and management on cleetronic health record system.

“Cumicnlom Handboole of Medicsl Radiology and Imaging Teehnobogy (Inellecnd Propeny of the
Mational Commission fur Alled and Healtheare Yrofessions, Ministry of Heslth snd Failly Wellane) ™
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SUGGESTED LEARNING RESOURCES

"S.No. Tite of Book Author “Publication |
1 Medical Termmalogy, Documentaton, and | Anne P. Such Routledge
Coding Publisher
3 |Medicl Teminology for Health | A70 Fhrlieh, Carol Ll o 1 crrning
Professions Schropder '
M Mns:n:nﬂi_ﬁﬂz M.D. S
3 Mudical Terminology r":TE!”'_“ M.D, Mmhff]l Medical Creanons
Creation vl
Andersson
Medical — Records:  Organization  and | . : Jaypee  Brothers
L Management GD Mogh (Auther) Medicu! Publishers

m(}YW
"Wowrreuham Hundbook of Medica] Radialipg end T

g Technology (Tritellectil Properey of the

MNatonal Commisron for Allied and Healtheare Professions, Mimsery of Health and Family Welfarer ™



Subject: Basic Commpurers and Information Science

Subject Code: BMRIT - 006

RATIONALE

The students will beable 10 appreciate the role of computer technology. The course has foens an computet
organizamon, compurer operating svstem and sofrware, and MS windows, Word processing, Fxeel dati
wisrksheer and PowerPoint presentation,

Teaching Scheme
(It Houes)

Total
Credire
fL+T+P)

Expmination Seheme

T

[

institute level exam only:

The lnsttute level examimation. will be held before the
commencement of the University esaminations. A Pass in the
subjett with a minimum of 50 marks (30% of the total 100 marks)
15 compulsory in order 1 be cligible for the award of degree. These
marks will not be considered for the award of class. Supplementary

exarminaton shall be conducted by the Institute for the benefic of

unsuccessful candiclies. Supplementary examinations will e

I conducted  within iy weeks/six months fom  the date of

§

J

| announcement of resalis,

L, leetuees T, Tutorial: P, Praceical
THEORY COMPONENTS

The tollowing topics/subtopics should be taught and assessed in order 1o attain the idenrified
COmperency,

2

-

Topic and contents

Topics to be coverad urider the subject are as fallows:

Intoduction 1o compurer:  Introduction, characteristics of computer; block
diagram of compurer, generavons of computer, computer languages.

lapor onpat devices: Input deviceskeyboard, point and draw devices, duta
scanning devices, digitizer, electronic card reader, voice recogniton desices,
vision-input devices), outpur devices(monitors, pointers, plotters, screen image
projectar, voloe response systems); =

Processor and meniory: The Cenral Processing Usir (CPUY), tain memory,
Sterage Devices: Sequential and direct access devi ricds, magnetic tape, magnetic
disk, optical disk, mass storage devices,

Introducton of windows: History, leaures, deskrop, taskbar, icons on the
deskrop, operatdon with faolder, éreating shorecuts, ':rpu*atinn with windows
(rpening, closing, moving, resizing, minimizing and maximizing, ete.).
Introduction 0 M5-Word: intreduction, components of a word window, creating,
opening and inserting files, editing a documenr file, page setting and formatting
the text, saving the document, spell checking, printing the document file, creating
and editng of table, mail merpe.

Introducdon o Excel: introduction, about worksheet, entérng information,
saving workbooks and formatting, printing the worksheet, creating graphs.

Hours

18

"Curriculum Handbuck of Medical Radiology and Lmaging Technology ﬂnmmﬂ}:\’

Watiting] Commission for Allied and I-lulrhmc Prnfessions, Menisiry of Health and Famly Welfars) *



84

9,

12

L
2.
3

111,

11.

H  Inteoduction  to power-point:  introduction,  creating  and  manipulating

présentation, views, formatting and enhanang test, shide wath graphs.

Introduction of Operating Systens intoducnon, operatng system concepts, (ypes

of operating syswem.

Computer networks introducton, tvpes of network (LAN, MAN, WAN, Inteener,
Intranet), network wpologies (star, ong, bus, mesh, e, hybrid), components of

network.

Internet and its Applicavons: defimuon, brief history, basic services (E-Mail, File
Transfer Protacal, relner, the World Wide Wels (WY, waw browsers, use of

the interner

Application of Computers in clinical settings.

Practical on fundamentals of compuaters

Learning o use MS office: MS word, MS PowerPoune, MS Excel.

Te inseall different sofoerane,
Data entry efficency

SUGGESTED LEARNING RESOURCES

An introduction.

8. No. Title of Book Authar Publication
1 Basic of Computer and Informaton | Aghok Arom Vileas
Techoologry -
2 | Computer and Informartion Science Roger Lee (estivo) Springee
Tadeusz Crachorsks . Bl
5 Computer and Informanon Scences Gelenbe, Krzgsziof | Springer
i | Grochla, Rimnde Lent |7
{Editor
4 Informadon scence and compurer hasies: Micchéll, Ruth K. Clive Bi ngll:?

"Comenlem [Nagdbook of Medical Radiolojy

o

ugiray Technology (Inodlerual Propersy of the
Naticnal Commisstan for Allied and Headtheare Professions, Minisery of Health and Family Welfar), "




Subject: Medical luw and ethics

Subject Code: BMRIT — (W17
RATIONALE

Legal and ethical considerations are fimly believed to be an integral pare of medical practice in planning
pittient cace, Advances in medical sciences, growing sophistication of the modern socet’s legal
framework, increasing awireness of human rights and chanping moral principles of the commuruty at large,
now result in frequent occurrences of healtheare professionals being caughe in dilemmns over agpects
arising from daly pracrice.

Medical edhucs has developed inroa well based discipline which acts a4 "btidge" between theoretieal
biociines and the bedside. The poal 15 "to improve the quality of patient care by identifying, analyzing, and
attempting to resolve the ethical problems that arise in pracrice”. Doctors are bound by, rot just moral
obligations, but also by laws and official regulitions thar form the legal framewdork 1o regulate medical
practice, Hence, it 15 now a universal consensus thas legal and ethical considerations are mberent and
inseparable parts of good medical practice acrass the whole spectrum,

Teaching Schemie Tenal Examintion Scheme

{In Hours) Credits Insuture level exam only:
(L+T+F) The Insdtute level examinagon will be held before the

T P C commencement of the University examinadons. A Pass in the
L subject with a minimum of 50 marks (30% of the toral 100 marks)

15 compulsory in order o be eligible for the award of degree. These
marks will not be considered for the mwvard of elase, Supplementary
9 | i 1 examinaton shall be conducted by the Lastitute for the benefit of
unsuccesstul candidates. Supplementary examinations will e
conducted within six weeks/six months from the dae of
armouncement of resolrs,

L, lecrure;, T, Tutooal; P, Practieal
THEORY COMPONENTS

The following topics/sabwipics should be waght and assessed inorder o armin the ideniified
COMmpetency.

Topic and contents Hours

The important and relevant topics that néed 10 focus on are as follows:

Medical ethies - Definttion + Goal - Scope _
Introduction 16 Code of conduct o
Basic principles of medical ethics - Confidéndality

Mualpractice and negligence - Rational and irrational dougr therapy
Autonomy and informed consent - Right of patients I8
Care of the terminally ill- Eathanasia

Organ trunsplantation

Medico legal aspects of medieal records — Medico legal case and type- Reeords and
docament related 1o MLC - ownership of medical records - Confidentiality
Privilege communication - Release of medical informadon - Unauthorized
disclosure - retention of medical records - other various aspects,

W ke

g =1 B

C,_JL__ e
*Curricahum Handbock of Matical Radiology snd Imaging Techaology t1nnt]]:g:mnl\‘n:q:\‘-‘>q—‘m |J?.') &
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5,
10,
il
12,
13,
14.
15.
16.
=
18,
19.

Professional lademmity insurance policy

Dievelopment of stndardized promcol w avold near miss or senunel evenss

Obraining an informed eansent.
Medical ethics - Definition - Goal - Suope
Intenduction to Code of conduct

Basic pancples of medical cohics — Confidennality
Malpractice and negligence - Rational and irrational drug theeapy

Autanpmy and informed eonsent - Risht of patients

- Care of the termunalby il Euchamasia

Crigan transplantation

Medico legal aspeets of mediea] records — Medico legal case and type- Records and
document related o MLEC - ownership of medieal records - Confidenoality

Privilege communication - Release of medieal information - Unauthorized

disclosure - miention of medical repords - other various aspects.

. Professional Indemnity insurance policy
; D-EFII.‘IUF]II.ETJE of standacdized protoca] to aveid near miss or senonel events
. {Jhnuning an informed consent.

SUGGESTED LEARNING RESOURCES

India

Sandecpa Bhat

S.No. Title of Book Aurthor Publication
1 b ME:!J::IJ Lﬁw ﬂ.l'ld Eﬂ'liﬁs Hﬂnnie F- FLTEI'I]EE'H Ffﬂ.rﬁﬂﬂ
7 0 o, e oy Jonathuan Herring OUP UK
i Mizdlical Law and Ethies Parnsotam Behera Miteal Poblications
) ) o mopeo o | Bistd Gropalaknshnan,
4 Reflections on Medical Ly und Fthics in Meicy i B | Euisi T s Honas
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Subject: Professionalism and Values

Subject Code: BMRIT - 008

RATIONALE

The module on professonalism will deliver the concept of whitt it means to be a professional and how a
specialized profession is different from a usual vieaten. It aleo explalns how relevant s professionalism
in rerme of healtheare system and how it alfects the overall patient environment,

Teaching Scheme | Total Examiination Scheme L =
(In Houre) Credirs Instrute level exam only:
(FAHTHP) The Institute level examination will be held before the
T P C | commencement of the University examinanpms. A Pass in the
subject with a minimum of 50 murks (50% of the tatal 100 marks)
i compulsory in order to be elipible for the award of degree, These
mutrks will nat be considered for the award of class: Supplementary
1 N = 1 cxaminanion shall be conducted by the Institue for the benefit of
unsuccessful candidates. Supplementary examinations will be
comducted within  six weels/six  mombs from the dare «f
| announcement of resules,

L, lecrure: T, Tutarial; P, Practical

THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order 1o attain the identified

COMmpetency.

Topic and contents Hours

a3

=R T

1. Protessional values- [ntegrity, Objectivity, Professional competence and due care, |
Confidennality
Persanal values- ethical vr moral values
Atntudg and behavior- professional behaviar, rreating people equally 18
Code of conduct, professional accountability and responsibilicy, misconduet
Differences berween professions and importance of team efforts

Culraral issues i the healtheare environnient.

SUGGESTED LEARNING RESOURCES

8. Mo,

Title of Book | Auchor Publication

b | Textbook of Medical Fhies Erich H Loewy Springer

2 | Professionalism, Professional Values and | Svresh K Sharma, Asha P | Jaypee  Brothers
Ethics in Nursing

Shetry Medical Publishers

*Lasmevlus Handbook of Medical Budiology and I'n-mgarrg'.[':dumlny{ln x‘rry of the

@@Rv

National Comnenbssion fror Allied and Healtheare Professions, Miniamry of Health and Fanly Welfare)."
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S.Ma. Title of Bouk Author Publication
4 Essentials oof Professionalism, Professionul Vifinder 16 'EI,; ?Iumwhtﬁpl“:l
: Vihues & Eihics for BSe Nursing Students et | t“:m T Yo
LI
Texthook of Professional  Frhies: and Ce— New ) age
4 R 8 Nuagarazan International

Hummn Valoes

Puhlishers

Ao B

*Carriculnm Handbeook of Medical Radinlagy and Trmging Technology (Tntellecmal Prapery of the
Matiunal Commisslon for Alied snd Healtheire Professiens, Minsiry of Hialth and Faruly Welfare)"




Subject: Principals of Management
Subject Code: BMRIT = 009

RATIONALE

The course is intended to provide a knowledge abour the basic principles of Management.

Tﬂic‘hi[’; g_Schn:ms‘: 1 Tuotal

{In Hours) Credits
L+T+P)

L |T [P c

1 - - 1

Examination Scheme

Instinate level exam nnl}':

The Instinore lewvel examinagon will be held before  the
commencement of the University examimatons, A Pass in the
subpect with a minimum of 50 matks (50%: of the toral TN marks)
s compulsory in order 1 be eligible for the avard of degree. These
marks will not be considered for the award of class. Supplementary
examination shall be conducted by the Instinite for the benelit of
unsuccessful candidates. Supplementary examinations will be
conducted wathin sis weeks/sx months from the dare of
announcement of resulbs

Iz 1!:»’:-turﬁ: E. Tutoral; P, Pragtical

THEORY COMPONENTS

The following topics /subtopics should be taught and assessed in order to attain the identified

EﬂmPEtﬁl‘l CY-

Tuopic and contents

Huours

~ Inroducton o management

Strategic Management
Foundatons of Planning

SR R

8. Leadership
Y. Time Managemeni
10, Cose and efficiency

PMlanning Tools and Techniques

Decision Malang, conflict and stress management
Managing Change and Inaovation _ 18
Understanding Groups and Teams

"Curtiruium Handbook of Medical Radintiugy ued Imugng Technology {Lntellectual Propersy of the

o G

Mational Commission for Allied and Healtheare Protessions, Miniriry of Health und Fuely el fare)
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SUGGESTED LEARNING RESQURCES

Professionalism, Proféisional Vilues &
Ethics

Shuma  Lohumi

Rakesh Lohunu

untl

s,
Title of Book Author Publication [
N,
|
1 €138 Publishers and |
lassennals of Profossionalisin, Professional | Varinder Kaur Discributars Py
Valoes & Ethics for BSc Mursing Students Lad
|
2 Professionalism  Professons! Vilves and | Sgresh K Shavmia Javpee Brothers .
Fithics in Nursing ' !
3 C.BS publishers and |

Disrpbuters PYVT
|l

. S

“Cumenlum Handbook of Medical Radiclopy and Inaming Technology (Intelecral 'ropesty of the
Wariomal Commmission for Allfed and Healthoure Professions, Xnisioy of Health snd Family Welfure]."”
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Subject: English and Communication skills

Subject Code: BMRIT - 010

RATIONALE

Patients need to feel safe envugh 10 comnunicate honestly and openly with their care providers to recelve
effecove rreamments. Providers nieed to convey teeatment plans and health education clearly, aceessibly,

and empathetically so that panents can receive oprmal care.

L

Teaching Scheme Toual | Examination Scheme
(In Hours) Credits Institute level exam only:
(L+T+P) The lnsdmute level examinavon will be held before the
T P o commencement of the University cxaminations. A Pass in the

stibject with a munimum of 50 marks {50% of the wal 100 miarks)

15 compulsory in order to be eligible for theawand of degree. These
marks will not be considered for the award of class, Supplementiry
1 examinaiion shall be eonducred by the Institute for the benefit of
unsnccessful candidates. Supplementary  examinatons will he
conducted within six weeks/six months from . the dare of
anaouncement of results,

L, lecrure; 'T, Tutonial; PP, Practical

THEORY COMPONENTS
The fallowing ropics/ subrapics should be raught and assessed in order to atrain the identified
COmpetency,
Topic and contents Hours
Language-Basic =

Content: Review of grammar, Remedial study of gramuir, building
vouabnlary Introduction

Parts of speech

Exercise on use of

grammar Tense,

Number, Gender
Asgsesgment methods: ('Jlmjes:.'riv;evg‘pc, Fill in the blanks.

Content: Read and comprehend prescribed
course books Reading, Summanzing,
Comprehension :

Assessment methods: Fill in the blanks and one-mark questions

Content: Various Forms of
Composition Letter writing

Note raking
Precise

N -k
| —

"I ey " L{F 1'

C '\ ow v

——

"Castriculim Handbook of Medical Radiology snd Fmaging Technology (Tnselkeomes! Properoy of the bz

Navonal Commissicn for Allked and Healihears Professioas, Minisey of Health and Fandly Welfare) *
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watings [Diary
Wit

Reports an health
prablem ete. Official

Eﬂl’.’L‘EP”ﬂdL‘nE Kl

Clurgoing  correspondence, replying  incoming  correspondenee, writng
cireulars, notees, charge memes, note  mking,  wridng sommarics,
observaton repors. Teaching learning seavities: Exerase on writing: Lerrer
writing, resume/ CV Esspy wnung,

Assessment methods: Applicavons, short teports to be written.

Content: English- Spolken mode, Debates, Telephonic conversion, formal &
informal conversation: Agrecing emphasizing, interrupting; poliely,
opinions, interviews, visual presentation,

Teaching Jearding actvities: Participaung in seminar, Telephonic conversion,
conversation in different situanons, practice in public speaking

Assesgment methods: Assesement of rhe skills based on the chécklis,

Conrent:  Listening to comprehension media, audin, wideo, specches,
defiruticn of listening. tvpes of lstening, purposes of hstemng, ohstacles for
lisrening, contexts of hstening, 10 be o good listener, iswening 10w lecture e
Teaching leaening activites: Listening to aodio, viden mapes and jdenofe che
key paints.

Assessment methods: Pracocal test of listening and flling our the blanks,
essay wpe

SUGGESTED LEARNING RESOURCES

8. Mo Title of Book Author

Publication

1 Communicative  English  for  General | " Tom Koorkkakala
Nursing Stugenrs

| K.J. Publieations

3 How to write-and speak Better, Reader’s | John Ellison Kahn

Reader's Dipeat

Association

Communication and- . Soft Skill

Development Ashwini Deshpande

Career Poblicanens

BMRIT Radiology Clinical Education — part I (studentship)

SR

"Carriodhim | landbook of Medical Radiotopy and Imaging Technnlogy (Intellectunl Propemy af the

Monnnal Commission for Albed and Healthrare Profesions, Minismy of Healdy and Family Wel fore) "
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Students will gain addivonal skills in elinical procedures, interaction with patients and professianal
personnel, Students apply knowledge from previous clinica) learning experience under the supervision of
a semor technologise, Stadents are tested on meermediare clinjeal radie diagnosiz skills,

Studentship or sbservership must include:

A minimum of 14 hours per week is considered as studentship in every semeésters

Provide simulation and skill labs for pracucing skills specific to the peogram in the initial years of
observership /studentship,

Every semester must have semimars/workshops on new developments/ technologies, Check
annexure for marking eriveria, ;

17 the climenl facilivy is pot within the same camptis, transportaton should be provided m the
students and inerns,

All praetical gkills must be supervised and recorded in a Logbook and skifls 10 be cealuated after
the compledon of the internship.

e G,

"Curriciluen Handbools of Medical Radiology snd Imaging Technology {Intellectual Property of the 95
Marional Comminslon for Allied and Mealibieare Professions, Ministry 6f Health and Femily Welfore) "
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"Curatiduen Hundbook of Mkl Radolopy and Eriagng Technology (Latdléctual Peoperty of the
Sutonl Commussican for Allied nod Healtheare Professions, Ministry of Health and lef‘ilr'l:ﬁ&:t" xE
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Second Semester

"Cormeulom Handbook of Medieal Radislopy snd Tmaging Technohogy: (Iniellectn! Properny of tie 96
Mational Commission for Albed and Hewliheurs Profesdon, Misiney of Health and Famiy Welfare)."
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Subject: Basics of Microbiolagy

Subject Code: BMREIT - 011

RATIONALE

Basics. of Microbiology helps studemts 1o gain informanon abowr structure, metabolism reproduction,
tunction and diseases caused by bacteria, viruses, bacrerial viroses, animal viruses, archaga, myeoplasma
and Phvtoplasma, Ie ulso makes students aware of the mature and other imporeant aspects of the

FCTOOTEATISME,

COURSE OUTCOMES

At the end of the course students will be able 0.

CO001: Describe the steucture, chssification, morphology and growth of bacteti

CO002: Descrbe the miethods sterlizanon and disinfection and e applications

CO003: Explain the conceprs of immunity, hypersensinvity and mimunization

CO004: Deseribe Nosocomial infections and methods for prevention of Haospitnl acguired infections

CO005: Describe the management of biomedical waste

CO006: Tise the eommon fungi and viruses and explin ther importance

Tl Examinadon Scheme
Teaching Schame Coedlic
{Im Houes) (L+T+E) Theory Marks Pracocal Marks Total Marls
L T P | CIE ESE CIE ESE
2 o | == 2 Tl 30 == - 100

C1E, Connnunos Intefnal Evaluation; ESE, End Semester Evaluation; L, lecture, T, Tarmonial, P, Practical

THEORY COMPONENTS

The following topics/subtopics <hould be mughr and assessed in ocder to atain the idendified
competercy,

Uit

Topic and contents

Hours

spore, capsule, fimbria)

nutrient growth requirements)

Cuoltare Media

Morphology of Bacteria: (Structure, size, shape, arrangement cell wall, flagells,

Physiology of Bactena: (Bactenial growth curve, Temp, 02, Co2, micro and macio | 9

"Carricehnm Homdboaol of Medi! Radiology and Imngu:
Mutiwal Commisalon foe Allied and Healthoare Professi

g )
...1. . !
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| Caulture Meshouls —| §|

.-"'ul'lt.l.ll'LiEI[]l'!]'.ﬂ .‘ud'FIF-IH'\.'il!. LESEY

Sterilization and Disinfections: Definiton, Dy heat Stenlization. Moist  hear
Stenilizavion, Chancal disinfectants, Gusenus disinfection, Test for disinfection

S Seetilization conten!

Infection: Classiticanon, Sources of mtection, Modes of triasmission

Nosocomal infecoon  including  biomedical  waste management:  Definition,

I Classification, Sgnificance, Prevention and eontral 8

Bicmedi] swpste AR Emet

T Immunelopy: mmunity, Antigen, Antibody, Hyvpersensinvity 5

General Propertes of fung. (General charicters, elassification, Maorphology,
Reproduction)
v General Properties of Viruses, (General characrer, classification hased on Genomeg, | 7

Capsid, Envelope & replicanon and cultivation of virus),

Applied Microbiology: Pyrexia of unknown origin, Meningitis, Zoonotic infectons,
Hepatas, HIV mfecnon and AIDS, Food posoning, Diarrhen, Uinary teact 7
infections, Pulmonary Tuberculosis

Total 36

Evaluation System
Continuous Intemal Evaluation (CIE)
S1. N Camponent Marks Weightage | Lk marks

1. [Pessional test(s)

Two Written tests all
®  Same pattern as Summatiee test
*  Average of rwn o be considered
o Absence without prior peemission to be marked
as )
Total 507 L3 15
2,  [Continuous assessment

[Seminars/Case  presentations/ Loghook/ Case
records/Record book/assignment o

Toral S0 0.3 15
Toral CIE marks 30
End Semester Evaluation (ESE)

I
S D

S S L&

"Crerriulnm Handbuok of Medbcal Radinlogy aod Tmaging Techoology (Intellectnal Propery of the 98
Matioeal Commiesion for Allied end Healthenre Protessions, Ministey of Henlth ind Famnily Welfare) ™
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Written Paper

Type of question ™Mo, of questions|Marks perToral
[question

Essay Quesnon (ELY) 3 frty sanswer 2) 1 21

shioree Essay Quesuon (5EQ)] b (o amswee 7) 3 3a

Short Answer Question (SAL) 7 (to answer 5] i) L5

Taral marks T

uranon (minuies) et

Queston Paper Blueprine

Unit Marks (+ 5%)
Uniz [ %
Unit 11 20
Unit IT1 13
Unit IV 22
Unit V 15
Total Marks (including optional questions) 96
SUGGESTED LEARNING RESOURCES
s.
Tite of Book Author Publication
No.

I | Text book of Microhiology

Ananthaae Ay APy

University Press

2| Text buok of Microbiology i Arya Publications
3 Text ook of Microbiology Sithish Gupte TR

4 | Texthoolk of Microbiolpgy

D Arora

CBS  Publishers
Disreiburars Py, Lid

G

1\ M

"Currientem Handbonk of Medical Radiology amed Imaging Technalogy (Inwellecrual Property of the
Mational Commission for Allied and Hedlthears Prodessinne, Minisiry of Healih and Famely Welfare]
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Subject: Basics of Biochemistry
Subject Code: BMRIT - 012
RATIONALE

Biochemistry is a key component of all education progrmmes for MRITs snd should have astrony focus
on [aboratary investgaton with mdiological procedures. The topics provide the student with an
understanding of the blood investigation and relationships of the systems which are essennal in patiens
preparation and procedures,

COURSE OUTCOMES

At thie end of the éourse stiidents will be able to.,,

COL  Understand the responsihiliey of health care personals and hazards faced in the linical laboratory
CO2: Explain the different rypes, use, care and maintenance of laboratory apparams and instrurents,
CO3:  Understand the fondamenal chemistry and knowledige of différent solutions

CO4:  Understand whar acids, bases, salts and mdicators are and also know abour acid base balance
COS5: Describe the sample collecuon procedure to analyse various biochemical pagameters

CO6:  Deseribe assimilation of nuttients and consequences of malnutddon

CO7: Understand the different functonal tests like LFT (Liver function test), RFT (Renal funciion
sty

CO8: Understand the overview of tumor markers, ¢ardine markess, lood supar and GTT, lipad profile
and dingnostic enzymaology

CO9%:  Desenibe the applications of radioisomopes

Toral Esaminaton Scheme
Teaching Scheme - Clai . : r
(In Hours) (L+T+P) Lheary Mg Practical Marks Tostal Mitke
L| T P c CIE ESE CIE | ESE
2 | — N, 2 30 WL == - 100

CIE, Continuous Internal Fyaluation; ESE, Ead Semester Evaluation; L, lecrure; T, Tutorial; P, Pracrcal

*Curtleulum Hapdboolk of Medical Radindogy and lrrngmg ﬂhrm&}ﬂmg 1K)

Marional Commission for Alled and Healihesss Professions, Mintsery of Healds and Paenily Welfure)
"""--._..___




THEORY COMPONENTS

The following wopics/subtapics should be taught and assessed in order to attain the identified
CONTIPETENCY.

Unir Topie and contents Hours

Calodfic value
Nitrogen Balanee
I | Respiratary quotignt: ' 0

BMR

Nutdoenal importance of carbohydrate, lipids, proteins, vitamins and minerals.

Emphysis on parenteral nutnoon

Acid—Base Balance

};{'_:ﬁdﬂsun Hassel Bach equatdon
Buffers of the body fluids

Ph regulation

_-lf.'limurl'sam';'. in acid base balinee
I _t.inir_!n Eap 9
Basic principles & estimanion of bload gases and ph.
'di-'ater & Electrolyte balance

Oivet view of watér and electrolyre balange

Basic pranciples in esomation of Electrolie

Mormal values and interpretation

Clinical chemistry
Brief over view of normal values and interpretation of results

Renal foncton tests

Liver function tests
o Tumor markers ?
Cardiac markers

Diagnostic Enzymology

Lipid profile

> cp.

S sl
"Corriculum Handbouk of Medies] Rudislugy and emging Technology (Inrelleemal Properry of the
HNatioral Commission fo: Alled sad Healtheaes Professions, Minkisry of Health and Family Welfare),
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Bload sugar and GTT

Nodmial EAbnormal urine analysis

- Novmial and abnotmal arne analvsis

Radiosoropes: Dietimmon, Applicadon &THazards

Climseal charts on LFT, RFT, and diagaostic enzymolugy

Y

Taral

Evaluation System

Continuous Tuternal Evaluation (CIE)

An

5l ™Na. Component

Murks

Weightaoe

1A marks

1 Sessiongl tests)

T Written tests
& Same patrern as Sumimatve test

*  Averape of two o be considered

a5

s Ahsence without prior permission o be miarked

Teoral

50

0.3

Cromtimaous assessment

!\_I

frecords/ Record boolk fassignment

seminars (Case Fl[t!-i-l:!']t.‘l!jl‘.lﬂﬁ,.-" Loghook, Case

Toral

s

i3

15

Total CIE marks

End Semester Evaluation (ESE)

Written Paper

Type of question

. MNa. of
questions

Marks per
question

Total

Essay Question (EQY)

3 (o answer 2)

1o

20

Short Essay Question (SEQ)

9 (ro angver T)

2

35

Short Answer Question (SACH

T (ro answer 3)

3

15

Total marks

Luration (mineees)

150

"Cueteilim Handbook of Medical Radialegy snd Tmpging Technology (Tntellecmal Propery of the
Matesal Commizsion for Allied and Healihesre Professong, Ministy of Heslth and Fambly Welfire) *

ST G
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Question Paper Blueprim

Mathonal Comandsslon for Allled and Healtheare Profeesions, hindery of Health ged Pamily Welfuee),™

Unis Marles (X 3%%)
1. Intenduetion to Clinical Biochemistry, Chemicals & Reagents,
Preparation of solution, Speamen collection and handling 23
2. MNutrition 30
3. IAcid—Base Balance; Warer & Fleorolyte balance 22
4. (CHnical chemistry; Brief over view of normal values and interpreation of
riesiiles 14
R Radicisotopes: Definition, Applicadon ¢ Flazards 15
6.
Towal Marks (including optional guestions) 96
SUGGESTED LEARNING RESOURCES
8.No. Title of Book Author Publication
- Vasudevan,
1 Text Book of biochemistry for dental | Srepkumari,  Kannan Jaypee Brothers
students Vaidvanathan
Binchenustry tor MNandim M, Beena WV
= Phvsiotherapy and allicd health Shetty, Vinitha Jaypee  Brothers: - Medical
sriences studenis, Ramanath B Publisher (India)
Clinical chemistry - CBS Publishers &
3 Varley ;
. Dhsenbators
Testbook  of  biocheomsery for ; Jaypee  Brothers  Medical
4 i P Riamamioorthy W
paramedical students i' Publishers
C/u [S——
"Curncalum Hand=ook of Medical Rudiology 2nd Imaping Techanoiogy (Intelecrl Properey of die 103




Subject: Conventional Radiography and Equipment

Subject Code: BMRIT -013
RATIONALE

Conventonal Radiography and Equipment provide the students’ knowledge abour the L=ty cuipment
working and also abour how x-rays are produced.

COURSE OUTCOMES

At the end of the course students will be able ro...

CO00L: Describe the structure and working of s-ray whe, production of X-TYE
COMZ: Deseribe the types of x-tay wbe and heat dissipanion methods
CO003: Explain the =-ray generator cireuits

COD04: Deserihe the differcar circuit ypes

CO005: Describe the merers and exposure timers

COD06: Tisr the control of scattered radiation

CO007: Describes abour the fluoroscopy

COO008: Explains about the care and maintenance of wray couipment’s

Teaching Scheme Total Examunaton Scheme
{In Hours) Credits Theory Marks | Practical Marks Toral Marks
(L TH+P)
: T : ==
. |5 P c GE | geg CIE  [ESE
¥ = | 2 5 30 70 [ - 100

"CIE, Contintons [atetnal Evaluation; BESE, End Semester Evaluation; L, lecture; T, Tutorial; P, Practical
TUTORIAL ASSIGNMENTS

Tutanals should be planped to enbance learning, The faculty shall decide suitable tutorial assignments of
munimum one howt per unit based on the curtcalum,

T G

“Carrirubim Handbook of Medical Radiology snd Fmaging Technology (neoliecmal Property of the 1
MNuticnal Commission loe Aled and Meslthrose Prafessons, Mimsty el Health sind Fmily Weifare).”
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THEORY COMPONENTS

The following topics/subropies should be r;mgT':I anil nssessed noocder to atam the idenofied

COMpPprIency.

Uit

Topic and contents

Hours

X4ruy_tuhc: historical aspects, construction of X-tay tubes, requitements for X
ray producton{Electron source, tagrer and anode matevial), mibe voltage, carrent,
space charpe, early Xoray rubes{Conlidge mbes, mbe envelop and housing)
varhode assembly, X-ray producton efficiency, advances in Xoray mabes, inodt
anguladon and rotung mbes-hne focus principle-space charge effect, wbe
cooling Modem Xoray rubes-stationary anode, rotating anode; grid controlled X-
vay tubes, heel cifect, off focus radiation, tbe inserr and housing-Tobe rating-

Craality and intensity of x-rays-factors influencing them,

Production of x-rays: X-ray b, pas filled x-ray tube, constructon working arl
limitations, stadonary anode © - ray tube; construcdon, working, methods of
cooling the anode, rating chart and cooling chart;

10

i1

Rotating anode x - ray tube: construcoon, worlung mdng chart, speed of anode
ratanon, angle of an ile inchnation, dual foeus and pracocal consideration in
choice of focus, anode heel effect, grid controlled x - ray wibe, effect of variation
of anode volage and filamenr temperature; continuous and chamerenstics
speetrum 6f % - ravs, inherent filter and added filter, their effect oo quality of the
:rrpr:ctruln.

Grid controlled and high speed tubes, focal spot size, speed of annde rotadon,

target  angle,  inberent  filwation,  radiaton  leakage and  scatwered
radiation ) I nrerlocking and X-ray tube overload protection.
| Hear dissipation methods, tube ranng, heat units, operatng condinons and
maintenanee and (A procedures.

I

10

Filament current and voltage, KJ’:L}' citenits (primary circult, auto nrunsl’crmﬂr_-}.
types of cxposure switch and timers, PﬁnL'iP]{: ol automaric exposare conteol
(ALC) and practical operation, filiment cireuir; high voltage dreuits, half wave,
full wave rectification, three phase circuits. Types of generators, 3 phase, 6 and 12
pulse cireuits-high frequency  generators-falling load generators, Capacitoes
discharge and gnd-control systems. ' . -

X-ray generator circiits: Vacuum robe dindes-semi-conductor  diodes-
transistor-Rectification-half and Rl wave-self rectiﬁﬂnﬁnn-x-my generatwor;
filament cireuit-kilo Valtage circue-single phase generator-theee phase generator-
eomstant potential generator-Fuses, switches and interlocks-Exposure switching
and nmers-HT cables-earthing.

10

High tension circuits: H.T. generator for x-ray machines, three phase recifier
circuits, three phase six rectifier cireuir, three phase 12 rectifier circuit, high and

medium frequency circuits; capacitance filter control and stabilizing equipment;

@

*Curncalum Handbook of Medical Rudiology acd Tmugmg Technology (Triellecusl Properiy of the

Mathonal Commigsion for Allied and Healtheare Professions, Mimisery of Heald and Family Welfard) "

15
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miins voltage compensator, mans resistance compensator, cnmpensminﬂ for
frequeney wiration, control of tube voltage, ¥V compensator; high tension
selector  switch, (Hlament eircurt, conmol of whe current, space charpe
COmpCnsation.

Interlocking circuits: Relays: description and working, use of eclays in
diagnostc machines for over load protection, dreait diagram; simplified circuit
and hlock diagrams illustrating sequence of events from mains supply o

contralled emission of s-rays,

Meters and exposure timers: hjdl’jﬂg coil galvanomerer: construction and
working/canversion to millimeter, anuneter and volmewer, meters commonly
used in diagnostic x-ray machines, pre reading kV merter and millimeter, digital
panel meters,  Clockwork tmers, synchronous mome dmer, electronic timets;

| phomwe metde tmers (flunrescertt and phoraelecrric effect as applied 1n imess), ion

chamber-based timers, integrated tmer

VI

1]

Control of scattered radiation: Beam limiting devices: cones, diaphragms,
light beam collimator, beam centering device, methods to verify beam centering
and field alignmen; Filrers- inherent filters, added filters, heavy metal filrers, grids;
disign and control of scattered rachation, grid ratio, prid cur-off, parallel goid,
focused grid, crossed grid, grided casserres, stationary and mowving grid potuer
bucky diaphragins, varous types of grid movemenes; single stroke movement,
ascillatory movement and reciprocatory movement.

Vi1

Fluoroscopy: Fluorescence and phosphorescence — deseription, fluorescent

materials used in flucrascopic séeeens, constructinn of fu woscopic screen and
related accessoties, tilting table, dark adaptation. Image intensifier - Construction
and working, advantages over Muoroscopic deviee, principles and mechods of
visualising intensified image, basic principles of closed crcuit television camera
and piemare tebe. Vidicon camerd, CCDL Automatie brigheness control, sutomatie
exposure control, chamber selection during fluoroscopy. Serial radiography:
Manual cassette changer, rapid automatic film changet, basic principles of mn:
Huotoseopy and sngiography use of grid controlled s-ray wbe.

VI

Care and Maintenance of X-ray eq‘uipm‘ent;- _

General car¢; functional teses; testing the performance. of exposure timers,
assessing the MA serrings, testing the available KV, megsurement of foeal spot of
an x-ray rabe, testing the. light beam diaphragm, practical precavtions pertaining
to Brakes and locks, H.T. cablés, meters and controls, whbe stands and rracks as
well a5 accessory equipment.

Total

72

—_

"Curriculin Handboale of Medical Radiology and Imaging Technobogy (Tnellecnnd Propersy of the
Mutissral Commission foe Allied snd Healtheare Professivas, Minbary of Heleh and Famuy Wellare) "
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SUGGESTED PRACTICALS/DEMONSTRATION

Sr, No Hours
1. x—r.lfu,' ll||n': Pypchuetion of s-ravs 3
= . : : ; fe =
= Rotating anode x - ray wbe; God contralied and high speed tubes; Hea: 4
dissipation merhods
|
3. Filament current and voluge; N-rvay generator circaits 3
" High tension circuis: Iaterlocking elrcmts: Relays 5
3. Meters and exposire timers B
b, Control ofseattered radiadon: Beam bminng deviees 4
L2 Flusmmscop 4
-5 Care and Maintenance of X-ray cquipment 4
Coaad 14
Evaluation System
Contnusus Internal Evaluation (CIE)
5l Now Component Marles Wighrage | IA-marks
l.  [Besslonal test(s)
Two Written ress
s Same pattern as Summative test
= Averare of two to be considered at)
®  Absence withour prior permission o be marked|
as 1l
Toral 0 0.3 5
2. |Continuous assessment
Seminars/Case  presentations)/  Legbook/ Case
frecords/Recond book/assignment
Towal A0 03 15
Toral CIE marks 30

End Semester Evaluation (ESE)
“-T'E:.'vx;\‘ G‘IR—‘?
[

"Curnontum Handbook of Medieal Radiologry and Imagang Techoolsgy (Inrellecmsl Peoperryoof the
Matonal Commission for Allled and Hesltheare Professims, b lintatry ot Health and Farmily Welfare),"
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Written Paper

Type of question N of Marks per Total
questions  |question
J"..h.'iﬂ:l.' CJuestion -:'[':.E“]",' 3 o answer 'J'I I 2
Shore Essay Queston (SEO) O [t answrer 7) 5 35
short Angwer Question (SAQ) T {1 answer 5) 3 15
[oeal marks Tn
Dhuration {minues) 151)
Question Paper Blueprint
Unir TOPICS Marks (
&%)
. K- ray tube; Production of s-ravs 16
2, [Ramdng anade x - sy tube, Grid controlled ind high speed tubes; Heat dissiparion 5
miethtds .
3. [Filament current and velage: N-ray generator circuits 1t
4. [High tension aircuits; lmedocking cireuirs; Relays 11
5.  [NMewers and EXpOSUIT Hmers 0
. - JContol of scatered mdmtdon: Beam limiting devices 16
7. |Fluoroscopy L0
8, fCare and Maintenance of Xemy equipment 10
Total Marks (including oprional questions) 96
SUGGESTED LEARNING RESOURCES
S.No. Title of Boolk I Author Publication
DN Chesney & MO | CBS  Publishers &
! Radieyraphic Imaging (Chs)L.CR.P. Chesney Dismiluthes
; s Biies P i TN | Chosensen, Curry &
2 An Ilntmduumn OFf Physies to Diagnostic Pk - Lea & Febiger
Radiography - :
3 RH(HU]Ug]UEl Sqitﬂﬂﬂ for ll-:-f‘hnlll-l.THESi'E Stewart © ﬂubhn'nn Mﬂﬁhl}'
4 Equipment for Diagnostic Radiography | I, Forster Springer Dordrecht
5 The Physics Of Radiology And Imagi ng | K Thavalan Javpee

"Curmicalum Handbook of Medieal Radinjogy and Imaging Technaloy Totelechual Propers:of e
Neitiveul Commmbson for Allied and Healtheare Professins, Minfeiry of Health snd Farmily Wb, ™
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Subject: Clinical Radiography Positioning (Iart 1)

Subject Code: BMRIT - 014

RATIONALE
Clinieal Radiography Positioning Part- 1 provides the stadents with knowledge of x-ray imaging,
posttioning and all the care thar should be raken,

COURSE OUTCOMES

At the end of the course studemts will be able to,,,

CO1: Underseand the basic patent posinpning during radiopgraphic investugation.

CO2: Apply special positioning skills for differenr pathological and physical condirions.

CO3: Application of equipments while working in radiology departments.

GO Chimusaibetcomiin diting sdiogigby.

CO35: Expliin relative positons of x-ray tube and patent relevant exposure factors dunng radiography.
CO6: Explain the use of accessorivs,

CO7: Explain the anatomic and phesiologieal basis of the procedure to be undertaken.

CO8: Expluin rhe mdingraphic appearances of both normal and ecmmon abnormal conditions,

Tcachiﬂg Scheme Toral Examinanen Scheme

(In Honrs) Crecits Thiory Marks Practical Marks Total Marks
(L+T+P)

L. | T 4P C CIE |psp CIE ESE

3 |1 " |e 8 BE 70 30 70 200

ClE, Continuous lnttrnurﬁ':'ufunﬁnﬁ; |.-3..SI-'::1-.:.1‘1:| 5u1n-:::"i.-1|:?£*:.-'r'a]_|.1_u.t-inn; L, lecture; T, rrl_'ltlflr']'i_ﬁl; P, Pracucal
TUTORIAL ASSIGNMENTS

Tutorials should be planned to enhance leamning: The faculey shall decide suitable wrornal assignments aof
minimum one hour per unit based on the curnculom.

THEORY COMPONENTS

The following topies/ subtopics shoukd be mught and assessed in order to attain the identified
competency.

it Topic and contents Hours

Principles of Radiography:

Preparation of the Room, Apparatus and [nstruments Positions of the Patent:
Erect, Sitting, Supine, Prone, Lateral, Oblique, Decubimus Etc. Relagve position
of X-Ray tube and patient, relevant exposure factors. Use of accessories such as
radiographic cones, gnd and posidoning aids. Anatomic and Physiological basis

<

S e —"

*Currcalum Handbook of Medical Radislom: and Im:lgl'.l!g;lb:hnull}g? (hntelizctual Property of the 1w
Mitons] Commammon for Alled wnd Heslihooss: Profesdons, Wlimstry of Heolth sud Faomify Welfare),™
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of the procedure, Associanon with theory with pracueal work. Radiographic
appearances, both normal and common abnormal condinone where clementary
knewledge of the parholagy involved will ensure the application of the
appropriate radiographic technique. Modifieations 10 wehmque for various
chsabilies and wpes of subject. Radiation protection, ase of gonad shicld,
pracrical methods of reducing sadiation dese ro the patent.

| Upper limb:

Rowtine projections for the whole hand, fingers, wrist join, forcarm, elbow jaint

I and humerus, 10
Supplementury  projections  for Scaphoid, Carpal tunnel, Ball Caschers
projections, Hlead of the Radius, Supracondylar fracture and Olecranon process
Lower limh:

Rounne prijections for the whole foot, toes, caleaneum, ankle joinr, leg, knee
joint, patelly and femurs.
IO | Supplementary projections for Talo-Calcaneal joint, Forced projections for tom 10
ligaments, Flat Feer, Club Feer, Intercondylar projections for loose bodies in the
knee, Axial projection for Patella,
Shoulder Girdle and Thorax:

Routine projections for the shoulder joiny, Seapuls, Acromio-Claviculir joint,

v | Claviele, Seernoclavicular joint, Sternum and Ribs. 10

Supplemenrary projectons for the wxial projection of Clavicle, Bicipatal geoove,
Coracoul process.

Vertebral Column:

Routine projections for Atlanto -Oecipital joint, cervical spine, Cervico- thoracic
Juncoon, thoracic Spine, lumbar Spine, Lumbo Sacral Region, Sacrum and

v Coceys. : 12
Supplemicntary projections for the intervertebral foraming, posterior arch of
Adlas, Flexion and Extension of Cervical Spine, Scoleosis and Kyphosis; Sacro
[leac Jont
Skull:

Routine projections for craniom and facial bones:
Supplementary projections for mauma, Towne's method, Sellararcica, Optic

yp | foraming, Jugular foramina, Temporal bones, Mastoids, Petrous bone, Zypomatic 12
arches, Orbits, Maxillae, Nasal bones, Mandible, T, emporomandibular joins.

Nasal Sinuses: Techniques for Fronwl, Maxillary, Ethmoidal and Sphenoid
Sinuses, ercet and horizental projections for fuid levels.
Pelvic girdle and hip region:

VII | Routine projections for the whole pelvis, Sacro-Tleac joints, hip joint and Neck 10

of Femur,

“Cardculum Hindbaok of Medical Badiobogy wnd Tmagng Teckoology (Ineellegmal Faopesy of the
Musivieal Commissicn for Alied and Mealthoure Professons, Minisery of fleilth and Farnily Welfare) "

o
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'-"_:*“:-Epplh:mtntar}' projectons for the greater and leséer srochanters uf Fermr.
Frog leg projecaon, lscheum, Symphysis Pobis, leam, Acetbulom and
Congenitl Dislocation of Hip, Arthrodesis,
Skeletal sorvey: Skeletal survey for metabolic bone  disease, metastases,

hormonal disorder, renal disooders:

Tuatal 72

SUGGESTED PRACTICALS/DEMONSTRATION

Sr. No Hours

13 Principles of Radiography 15
2, | Uppec limb 17
3 Liovsecr Timl =

17
4. | Shoulder Girdle and Thorax 14
5. | Wertebral Column 5
6. | Sl 5
7 Pelvie girdle and hip région, Skeletal surviey 15

o Total | 108

Evaluation System

Continuous Internal Evaluation (CILE)

31 NaCompeonent Marks Weighrage 1A marks

1. [Sessional restis)

T Written tests 50
»  Same pattern as Sumimanve test :
s  Averape of two o be considered
» Absence without poor permission to be marked

as 0

Toral 50 0.3 15

2.  |Contdnuous asscisment

Seminars/Case  presentations/  Logbook/  Case
leecords /Record book fas&ignmtnt

Toeal A0 3 15

Toral CIE marks ]

End Semester Evaluation (ESE)

.4-"":
r"/ 1I"'l. o 'l--—--'—"-I
"Curricnlem Mandhedl of Medical Radiology and i.:n.lg'rl'tg']'t:hntd:lg' (Trnezliectual Property of rhe
MNadoml Commussion for Allied gnd Healtheary Profesdons; Mimstey of Fealth and Family Welfan) "



Written Paper

Type of question No. of Marks per Taotal
(uUEestons guestion
Fssay Questiom (0 S (Lo answeer 23 11D 20
Short Essay Queston (SEQ) O (toanswer 71 |5 i3
Short Answer Question (SALY) T oanswer 33 |3 15
Teuel marks {l
Duration (minutes) 131
End Semester Evaluartion (ESE)
There shall be pracrical 'examination for 70 murks in the sulyect,
Distribution of marks for ESE practical exams:
ESE C1E Grand toral
Practcal | Yiva Subs Total
fr—
G I 20 30 [0 LU
Question Paper Blueprint
Unit TOPICS Marks (%
159%)
T Principles of Radiography 19
2, Lipper limb 15
& !I anwer limb 13
4, Shoulter Girdle and Thorax 13
5. Yertebral Colomn 15
6. Skl 13
7. |Pehvic givdle and hip tegion, Skeletal survey 14
Total Marks (including oprional questions) 96

SUGGESTED LEARNING RESOURCES

I 2.
(’ J-\?‘Bﬁg C:'il.li-:-}-."}

"Curriculum Handbook of Midicud Radiodegry and Imapng Techaology Toteliectual Poopeny of the
Matiomal Cormandssdim for Alled and Healiheare Professions, hllllhh:,' ol Heunith grad an'_l._‘l' "ﬁ-'rih_rc_:u !

—al

nz
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| S.No. Title of Baok Author Publication
Philip W
| Atlas of Radiogriphic Positioning and Ballinger, Eugene D. Mosby
| Radinlogieal Procodures Frank
< B o Lippancon Williams
] Clarks Positiuning 1n Radiography Ra Swallow, E Naylor and}‘»};’ilmn;
| e = Broce W Long N
Me ; { '
g |Merdlls Ade of Rediogmpite o g em: Hill ol | Moy
| Positioning and Procedurgs % Bickinia 9. Smith !
4 | Bnnltf'ng?;é_q Texthook OF Rq{_.hngﬂtphlcjnhﬂ Inmp:gnnnﬁ_;nd__ﬂf;‘r;w i gt
| Positoning And Related Anatomy Leslie E Kendrick
[
_ | Radiology OF Positioning And Applied 4 Jaypee Brothers
2 Anatgmy For Stadents And Practitioners Garkal Gs Medical Publishers
X “Guide on Gpeas] WRadiogephic|. . iz
0 livyestigations e Techaiques Lalit Agarwal JBD Publications

BMRIT Radiology Clinical Education — part IT (studentship)

Students will gain addinonal ¢kills in clinical procedures, interaction with patiears and protessional
personacl. Students app]_? knowledge from previous clinical legrming expericnee under the supervision of
4 senior technologist. Sradents are tested on intermediare clinical radio diagnosis skills.

Studentship or observership must include:

A minimum of 14 hours per week is considered as studentship in every semester.

Provide simulation and skill labs for pm.c[:urrg_ skills specific to the program in the initial years of

obseryership/ studentship,

Fyery semester must have semmara,ﬂ'wnﬂ-:ﬂhnpx on new developments/ technologies, Check

anpexure TET[' Tﬂ.l!'kl['lg criteria,

1f the clinical facility is nor within the SATTIE_ CRITIDRS, eransportation should be provided o the

J

srudents and 1nterns.,

All practical skills must be supervised and rﬂcurdul. in Lﬂgbml-. and skill$ 1o be evaluated after

the completion of the internship.

=£3

oy
-

"Cutriculmn FHandbook of Medien! Radiolagy and Timagirg Technology (Incliecnal Pioperty of the
Mational Commission for Allied and Henlthoare Professions, Minisery of Healdh and Femily Welfare)

"3
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"Cumsulum Hmdbaok of Medioal Radiology snd Tmaging: Technelogy (Intellectst Preperty of thie
Maticaal Corrmzssion for Al dned Heal theare Profesmns, M ooy of Health and Fandly Welfare)
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Third Semester

53

|
(f,\—w.r

"Curmculem Handbook of Medieal Radiofugy ned Tging Techpobogy-(Inellecvanl Property ol the
Mational Commission for Albied and Healtheare Professions, Ministry of Health and Family Weliare) *

14
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Subject: Pathology
Subject Code: BMRIT -015
RATIONALE

Pathelogy 11::5]::5 students to learn about the advinees in basic science and clinical pathology, Amd hulp
students lewm and elassify the tpe of diseases, 1o help leatn about the mechanism of action of varions
diseases and ro gain knowledge on lab rests.,

COURSE OUTCOMES

Al the end of the course smadents will be able 1o:.

COT: Define the term “Disease” of concepts of Diseases,
COZ: Detine, classify discuses and the medieal terms used.

CO3: Describe the cause and mechanism of o few common discases they come across during their

rounne work,

CO4: Common changes seen in these  diseased persons in
cdifferent organs/tssues /hodytluids.

COS5: Names of the common laboratory tests done o diagnose the diseases like examination of urine,
blood, other body Muids and tssuee '

CO6: Enumerare the proper methods of colleetion, preservanon and delivery of the samples to-the
respective laboratories.

CO7: Desctibe the procedures of procuring the whele blood or blood componenrs from blood hank
and the complications of blood ransfusion.

Teaching Tortal Credits Examination Scheme ~
Scheme (I+T+P) Theory Marks Pracrical Marks “Tootal Marks
(In Hours) .- ;
2| =[Z 2 30 70 = = 100

CIE, Continuous Internal Evaluation; ESE; End Semester Byaluation; L, lecture; T, Tutorial, P, Pracdcal
TUTORIAL ASSIGNMENTS ' |

Turorials should be planned to enhance learning The faculty shiall decide suirable assigniments minimum
one per unit based on the curriculum, E i

"Currrenlam Handbook of Medical Radiulogy and Imsging Technology (Inteliccrunl Property of the s
Matrora] Cominiwdcn fur Alled and Healibeate Professions, Minksry of Health snd Fumdly Welfase),"
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THEOQRY COMPONENTS

The followmg tepics/subtopics should be tught and assesacd in arder to attin the identified

crimpetency.

Unit

Topic and conrents

Huours

Marks |

Introduction o Pathology, Cell membrane, Cyroplisin,
contents and nuclens Vanous inures — Cell changes =
Reversible chunges, fary hver, hydropie changes and
Leresersibile changes

Irreversible chanpes: — Necrosis. Types with cxamples.
Apoptoss Pyrments — Clussificanon. Bilivubin, mielanin,,
pathologieal caleification

Inflammanon — Defimon, clssificaten, signe, vascular &
cellular evenis in acure inflaimmanon

Repair and wound healing, fracrure healing, complications,
factors influsncing healing

Infectdous diseases — Tuberculosis, leprosy, fungal discases,
malariz

10

IT

Oedemn — Defimtion, classification, causes, pathogenesis,
Pulmonary  oedema, cardiae oedema, Renal oedems,
Lymphede :
Thrombiosis - Defimnion, classificanon,
pathogenesis, venous and arterial thrombwosis, fate of
thrombus

Embolism - Defintion, classificadon  and  elinieal
manifestations — Infarcton, gangrene

Cellular adaprations and Growth disotders:  Atrophy,
hypertrophy,  hyperplasia,  meraplasia,  dysplagia  and
neoplasia

Neaplasia (Tumors) — Definition, nomenclature,
differences between benign and  malignaat tumors
mietastasis " o ~
Causes [carcnogens), clinical features and lab dmgnﬁsi*a af
cancers -

Geneties — Genetie diseases, cause, Common cymgenic
diseases — Klinefeleer, Downs and Turners syadrame.
Complete  urine  examination — physical, chemical,
microscopy of sediment Liver functon rests, Renal
function reses

Cywlogy, FNAC, Surgical pathology, biopsy, resected
specimen preservation, fixation and filling of request forms

, . :

I":_f‘l\ oy

"Carricnlwr Handhook of Medical Radwlogy snd Tmaging Technology Inoellecnl Properny of the

National Comimission for Alfed und Healtheare Professions, Mintiory of Health and Pamily Welfar)

P
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11

Blood eollecton for investigatinons, anncoagulant Sample
callection, libeling, transportation o fabs

Common hematological tests — Peripheral Blood smear,
Haemogiobin, Packed cell volume, WBC count — varianon
of ol and differental leakoceyte eount, Platelet count

Rore  marrow  Aspiration  and  hiopsy;  Indicarons,
procedure, contraindications and complicatons

Ancmias — Definion, dassification, lron  defidency
anernia, causes, clinical fearures and lab dingnosis

Megaloblastic anemin — cawse, classificstion, diagnosis.
Briefly  hemolytic  anemia  Leukemia — Definition,
classificanion, lab disgnosis of Acute Leokemias (AML &
ALLY and Chronic Leukemias (CML & C1.1)

Bleeding distrders — Classification, Vascular, Plareler and
coagulation factors conttibuton in clotting. Commeon
Plazelet disorders

Common coagulation disprders (Hemophilia, DIC). BT,
CT, Prothrombin tme and APTT for diagnosis

Blood grouping, cross matching, collecton of blood from
blood donors: Mandatory tests done in blood bank, Bood
components, complications of blood transfusion and s
cvaluation

* Metabolic disease of hones — Ostenporosis, Osteomalacia,

15

Osreamyelius — Acate and chronie, Tubercular, causes,
pathology & its complicatons
Diseases of joints — Osteonrthans and Rheumatord arthrinis

— causes, nedopathogenesis, pathology, compheatons

Rickers

Cardiovascular diseases — [nmoduction, Atherosclernsis —
definftion, sk factorsy sies/ corgans,  pathology
manifestations, camplications. Aneurysms — types, causes
and complications

lschemic heart disease (THDY) — Types, Pathogenesis of
Angina, Myocardial infaretions and its complications
Rheumane hearr disease — edology; pathogenesis and
marphology of the heart Hypertension — definition, causes,
complications

Heart faillure — Causes, pathophysiology, clinical
manifestations and complicadons

15

lﬂzspimmry diseases — Chronic obstructive pulmonary
airway diseases — causes, pathology and complicadons of

15

"Cuerieslum Handbook of Medieal Ra:ﬁulugs snd Tmaging Technalopy ﬂnlng;-upm} ot the
Matinmal Cosenindon for Alled and Healthease Professioes, Minivry of Heulth and Furnaly Welfang), "

@61}1,,
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each  (msthma,  chronic bronchias, cmphysema,
Bronchelctasis in beiel).

Prcumomn =  classibicanon,  clindeal  fearures  and
prerphology

Pulmenary wiherculosis = classification/ npes; primary,
complex, miliney TB and eavitarory TH, complications
Pleural effusinn — definition, causes, clhimeal features and
diagnsia

Renal svster; Clomeralonephnos, nephritic and nephrotc

syndrome. Tubulnimerstoal diseases, Renal failure— Acute

and chromc

Pyelonephritis — Types, cavses, omgan changes and
complications.

Renal stones — Causes, pathogenesis, clinical featurcs,
Hf:‘&fﬂ!’!fphl’i].‘il.‘i — causes, clinical features and disgnosis

[_ Total 36 70

SUGGESTED PRACTICALS/DEMONSTRATION

[ Se.No | TS ' Hours

e Fatey liver — Gross & Microscopy

» ‘L.B. Lymphadenius — Gross & Microscopy

s Acute Appendicitis - Gross & Microscopy

o (rmanulaton tssue — Microscopy

®  Mechanism of thromboss, Sires & complicatons and
chinical fesmmtes {effeots)

s Arophy & Hypertrophy (Heart).

* DBempn twmors - Squamous papilloma — Gross &
Micrsseopy, Adenoma Colon

o Gross & Micmscopy, Leiomyoma aterus —
Gross & Microscopy:

. Mnﬁgﬂ_ﬁn{ tumors - Sguamous cell earcisiona — Gross &
Microscopy, ~ Adenocarcinoma  colon - Gross &
Mictoscopy, Malipnanr mu]qum:i skin = Gross &
Microscopy, __Gsrcusnm:ufnn boiE — (Gross &
Microscopy

*  Metastasis — Long, liver, ]gmph nodes (specimens)

* Blood collectons = Conminers, Antcoagulants Hb%,
PCV, ESR, Peripheral smear and Bone marrow

aspiration
Cytology — Body fhaids, FNAC.
Histopathology — Specimens, biopsies, fixatives.

Request form writing,

& G

——

"Corriculom Handhook of Medical Rudiclogy and Trosging Technology (nsellecton! Propsermy of the
Natonal Comnsisston for Allied arnd Healthcars Professons, Minksory of Health and Family Welfare),"



at.No Hours
o Blood ETOUPING, Transfusion complicatnons,
COMAPONENLS
- \nemingd — Miccooyoe ]‘|:|'|,'|'.l|_'|1|||:|1:§l.fI 1".']{'}:'.1|H|‘l|.1.‘~1i|
(slides)

o Leokemin — AML & CMTL. (Shices)
o Arheroselerosis, M1, Rlisuminte valvalar lesions

o Renal stones, ]11_.'|:Irf1n1"p]1.'r_15.§:._ chromnic l‘:}'ﬁlnncplu-nm

{specimens)
LI b= § Lung — Preamonias, pulmonary tuberculosis
cavitatory lung abscess (specimnens).
Tt ;
]
Ewvaluation Systemn
Continuous Internal Evaluation (CIE)
SN, Component Marks Weightage A matlks

1. Pessional testfs)

[Two Written tests 50
Sime pattern 4s Sumimative wst

Averape of two m be congiderad

Absence without prior permission to be marked as ()

Tereal St 2.3 15

2. [Continuous assessment

Seminars/Case  presentations/  Lophook/  Case
records/ Recovd book f'nsﬂgnmnj:

Toral S .3 A5
Toral CIE marks ' 30

End Semester Evaluation (ESE)

Written Paper

Type of question No, of questons Marks per Total
qutstlun
Lissay ueston (E()) 3 (to answer 2) 10 20
Short Essay Question (SE()) 49 (to answer T) 5 35
Short Answer Question (SAQ) 7 (tor answer 5} 3 13
Tovtal marks il
Duration {minutes) 150)
G
C\ owr o
o e -
*Cooicalum Fandbook of Medieal Radiology and Imaging Tecknology Tatell=cnal Property af the ns

Nl Commismon for Allied and Healihoire Professions, Mindsmry of Henlth el Farnily Welfare), "
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Question Paper Blueprint

Unit Marks (£ 5%)
Unic | 16
Unir [ N
Unit 111 20
Unit IV 24y
LUnit V 20
Total Marks (including optional questions) EL0

SUGGESTED LEARNING RESOURCES

8.No. Title of Baok Aurhor Publication
R TR e ayp Brothers  Medical
Textbook of Pathology with Pathology Harsh Mohaa jF:.i.]:;:h:rs er}ﬁleﬁ SR
2 Pathology Basis of Disease Robbins and Cocran Saunders Elsevier
3 Test book on Pathology for DMLT & : :
; _ ek Dr. 1 Clement Ermmess medical publishers
Paramedicn] Courses
4 Text haok of Pathology & Microbinlogy i =3 3
‘ = B\ Anuna Singh Notion Press

for Paramedical Sradents

A

"Comealems Flandbook of Medicsl Rudiclogy snd Imagmg Techology (Tnnellecnal Teiserty of the 120
Madonal Commission for Allled and Healtheare Professions; Minisory of Health and Famity Weldars), ™
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Subject; Clinical Radiography Positioning (Part- 11)
Subject Code: BMRIT - (016

RATIONALE

Clinical Radiography Positioning Pare- 2provides the students with knowlidge of s-rav imaging, positioning
anel all the care that should be tken. To improve skills and knewledge on patear positoning for students”
MRIT and w idenufy radiological parhologics and o gain knowledge on radiographic anatomy. They also

gain knowledge of masge quality i radiological images and management of patients in emeTpency

situstions,

COURSE OUTCOMES

At the end of the course students will be sble to...

CO1: Prepare mamagementand posinoning of patients

CO2Z: Correlate of indications, conmindications of the patient

CO3: Understand the patient preparations needed before any eadiological examination.
CO4: Geaeralize knowledge of past procedural care.

COS5: Students will be ahle position the patients for mdiological procedures.

CO6: Knowledge of image quality in radiological images,

CO7: Management of patients in mdiclogy department for various procedures,

COB8: Ability to handle emergency simations in radiology department.

Teaching Séheme ] Tatal Examination Scheme :
I fIn Howrs) Credits Theory Mirks Penctical Marks Tl Marks
(L+T+P)
LIT P C CIE ESE CIE ESE
2 |1 6 6 30 70 30 70 200

CIE, Continupus Internal Evaluation; ESE, End Semester Evaluation; L, lectare; T, Tutorial; P, Pracrical
TUTORIAL ASSIGNMENTS

Turorials should be planned to enhance learning, The faculty shall decide suitable assignments minimum
one per unit based on the curriculum.

™ C’%

"Crardentarn Handbook of Medicul Radiology and Imaging Technolugy (Intellecoal Property of the
Maticmal Cormmingiun for Alled 3nd Healtheare Professions, Ministry of Health and Family Welfare) "
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THEORY COMPONENTS

The following topes Ssubtopies should be tmopht and assessed i order o armin the idennfied comperency.

Uit

Topic and contents
“Denval Radiography

Techmique for mem oral full mouth, - Oeclusal projections, -

wtea oral projections  ncluding  erthopantomography,
Supplementary techniques,
Upper respiratory systemn

Technique for postnasal airwavs, laeynx, teachea, thoracic mle,
Valsalva maneuver. - Phonadon:

Hours

Marks

10

[

| Lung and

Mediastinum:
Suppletientary  projections:  Antero-postetior,  abliques,
Intdoue, apical projection, usc of pencrrated posteto-anteriog
projection, - Expiraton technique, - Technigue for pleural fluid
levels and adhesions.

Abdominal viscera-

Technique for plin blm éxanunation. - Projecnon for scute
abdomen patients. - Technique to demonstrate: Foreign bodies,

Imperforate anus,

IIT

Radiography  using  mobile X-ray  equipment-
Radiography in the ward:

Radiography in the specialized unit, such as: Intensive care unit,
Coronary care, Meonatal unit Radiography 1o the opemtng
thearre.

Mammography: Basic wiews, special views, wire localizadon,

anﬂizatiqﬁ of foreign bodies, Varous rechniques

10

10

Ward /maobile radiography —

electrical  supply, radiation ~ protection, eguipment and |
instructions to be followed for portable /ward radiographv. |
Operation theatre techniques:

General precantions, Asepsis in techniques - Checking of mains |
supply and fonctions of equipment, selection of exposure
factors, explosion rsk, radiation protection and rapid
processing technigoes.

Trauma radiography /Emergency radiography

10

Neonatal and Pediatric Radiography,
Forensic Radiography
Microradiography:

General principles, Requirement, Fquipment, Technigue.

10

G

"Cirdeulmn Humdbenle of Medicn] Radiobopy ond Tuaging Te [ S P'ru:_'lr.'l'r_l-#ﬁ'ﬂ'ﬂ!"—

MNagonal Commizuon fos Alied and Healthexre Professions, Minisery of Health and Family Welfare)."™
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Soft Tissue Radiography:

technigue.

Multiple radiography.

| Lises of soft tissue radiography.
High kV Radiography:

High and low kilo voluage rechnique; differential filrmton,
Non - sereen techminue - simultaneous sereen and non -sereen

VI . 1
Creneral principles
Relation e pavent dose
Change in radiographic contrast,
Scauer elimination; beam collimadon; grid ratio.
Speed and tvpe of grid movement,
| Radiographic factor; applicaton and uses.
Localization of foreign bodies:
General locnton principles,
Ingested; inhaled; inserted; embedded foreign bodies.
VI Foreygn hodies in eve. 10
Preparation of the area to be investgated.
Appropriate projection for all
Techniques o locute non-opaque foreign body,
Tatal~ 70
SUGGESTED PRACTICALS/DEMONSTRATION
Sr, No Hours
1. | Dental Radiography; Upper respicatory system 210
2, | Lungs and Mediastinum; Abdominal viscera 20
3. | Radiography in the wird, Mammography 20
4. Operation theatre techrigues; C-amm 210
5, Neonatal and Paediatric Rﬁdmgmph_f': Forensic Radiography
E'.'ii|:m\!':u']iu:mgl:ﬂ]:Ii'ﬂ,nI 10
6. | Soft Tissue Radiography
Multple radiography
High IV Radiography
10

Seatter climination; beam collimation; grid rado
Speed and type of grid movement
Radiographic factor; applicaton and uses

*Currieulum Haadbook of Medical Radiology and Imsping Techaology (fnisfleciual Peopery of the
Mational Cosnission for Alked and Heathesrs Profesdons, Mimmtry of Health and Fansly 'ﬂ:’rJ_{au] "
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Sr. No Huours
T | eicalization of ri=1|.'Lg!‘ o 3
Toatal 1R

Evaluarion System

Continuous Intermal Evaluation (CIE)

Sl M Component Marks Weightape

LA marks

1. Pessional test(s)

Doy Wiritten tescs

Samc pattern ds Summative test

verage of oo 1o be considered

Absenee without prior penmission o be marked as ()

Total L1/} 0.3 I5
4 JLontinuous asscssiment
Seminars/Case  presenmtions/  Loghook/ Case
records/Record bonk/assignment
Toreal 50 .3 15
Total CIE marks 30
End Semester Evaluation (ESE)
Written Paper
I : .
Type of question I\G'_of hhﬂﬁ_Pu Total
QUESTIOTS question
lLong Essay 3 (1o doswer 2) 110 20
Shore Essay B (to answer §) 5 3
Shore Answer 12 fro s 10 3 Bl
a0
Dhiration {minunes) 130

End Semester Evaluation (ESE})

There shall be practieal examination for 70 marks in the subject.

Sy

“turncohuem Handbook of MedGcal Radinlopy and Trmging Technology (Tosellecnm] Property of the
Mations| Commiszion for Allied and Healthieae Prodessions, Ministry 6f Healths and Famby Welfare) "




Distribution of marks for ESE practical exams:

F5E CIE Grand toral
Practical | Viva Suly Total
atl 20 Al 140 1000

Question Paper Blueprint

s (E
Unit WHRELE G
5%}
L. [Denal Rachography; Upper respiratory system 14
2. |Lungs and Mediastinum; Abdominal viscer 14
3. [Radiography in the ward; Mammography 14
4. |Operaton theawre techmgues; (Carm 14
5 [Neonatal and Pacdiatric Radiagraphy; Forensic Radiography, Macn wadiography '
Soft Tissue Radiography
PMuliple radiography
High kV Radiography
0 Wcatter elimination; beam collimation: grid ratio 14
Speed and ype of grid movement
kﬂzdi{'ﬁgfﬂphil: factor; applicanon and uses
1 localizagon of foreign bodies 12
Total Marks (including optional questions) 96

SUGGESTED LEARNING RESOURCES

S.No. | Title of Book ' . Author Publication ]
I Radiologieal positidning Menls Moshy
= I — g
2 A guide 1o radiolagical Clatls CBS  publishers and
ettt distributors pyvr, Lid
% . = 'y 1 i =
: Radmhﬁ}} " meun:ﬂf Caslaiss Jaypee Brothers Medical
And Applied Anatomy For Publishers
Smdents And Practidoners
4 Bontrager's Texthook of John Lampignana), Leslie
Radiographic Posinoning E. Kendrick Moshy
and Related Anatomy J

' £ P
. ("ri

Fl
i
“Crrrlewlum Hundbook of Medical Radiofogy and lmaging Techno iy (Inneliectaal Propertyof the L 125
Nittinmal Comméssion for Allled snd Healthente Professions, bimsery of Healeh snd Family Welfare) ©
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SNao. | Tile of Book Author Publication
5 A Condse Guide on Basic
Radiogrphic Physics Durkroom ) =
; ‘ Ladie A i : ;
Procedures, Radicgruphic Posinoning AN RO
& Technigues

A B

"Curmeulum Hendbook of Mediea! Radiclopy and Brajaar Techoolomy (Infellecnoal Property of the
Matineal Commission for Allied and Healtheare Professions, Minstry of Health and Furily Welfire),



Subject: Radiography and Image Processing Techniques
Subject Code: BMRIT -017

RATIONALL

Radivgraphy and Image provessing techniques provides constraetion and working of film, inteasiSing
sereen, cassetre, dark room and automane processor.

COURSE OUTCOMES

At the end of the course studenes will be able to.
CO1: Know basie physies af radiography processing syseem

CO2: Deseribe construction and waorcking of film, 1ntensifying screen, cassetie, dirk room and auromarnc
prOCessar

CO3: Esplain radingraphic film Processing chemistry

CO4: Discuss the factors affecting image quality in sadiographic image and their applicarion
COS5: Operate the workflow in x-ray imisging

CO6: Apply knowledge for the use of radiation faciors

CO7: Demonstraze process the radiographic film in different systems

COB: Prepare care and maintenance of radiographic flms, cassertes, intensifving screens, darkroom
decessones and X-ray equipment

_ Total Examination Scheme
Teaching Scheme Credive
(e Hours) (LATHR) Thaney Marks Pisictical Mazks Total Marks
2. [ =~ |T 2 3 30 7 T - 55 100

CIE, Continuous Internal Evaluation; ESE,:E-n.d Semester Evaluation; L, lecture; T, Tutoral; P, Pracrical

TUTORIAL ASSIGNMENTS

Tutorials should be planned to enhance learning, The faculty shall decide suirable assignments minimum
one per unit based on the curticulurn,

oo G

"Curdeubim Hamdboak of Medled B.H.r]]u]r.ﬂ.l ard lrnq;.ng 'I'{r:hnutum' {Lntd!,::mu] t"ﬂ}pﬁﬂ:} of the 127
Mativowl Commmissicn for Allicd and Healtheser Professione, Ministry of Heslth and Family Welfare) "
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THEORY COMPONENTS

The following topies fsubitopies should be taught and assessed in order wo attain the identified COMPETENCY.

| Unit Topicand contents Houts Maris

Photographic Principles:
R:i.djl.ﬁgr'.iphlc Mm= constuenon and types Phn[ugmphi{‘
effect and latent image formadon, Film density and log

relatve exposure; Characteristic curve — nis formaton and
fentures; Spectral response; Film faults and Arntacs

Inrensifying  Sereens: Lumimescence-fluortscence
andd - phospharescence; Construction and types of
I Intensifying Sceeens;  lntensificanon  Factor,  quanium 9 20

detection and conversion efficiency; Film sercen matching

Resolving  power of Intensifving Screens; Speed of |
mrensifying screen; Screen: film conmcer tests; Advantages |
and limitations of Intensifying Sereens I

Noray Casserre: Construction of Xeray cassettes; Types of |
casseries; NMountmg mensfying Screens on cassetres; Care |
anid muintenance of cassetres

Dark Room = Planning & Construction:

Planming tor a small & large Hospital: Location of Dark
Roam; Consttuction of Dark Room; Vennlation; Wall
Protection; Entrance to Dark Room - Single Doot, Double
Door, Labyrinth

Dark Room Aceessories: Dy bench; Hopper, Drawer,
11 Cuaphoard, Loading and unloading cassetres; Hangers, types 7 15

of hangers and storage of hangers, Wer bench: Cleanliness,
contenl of sy, dirk-room  sinks: H:itcﬁus';' Dripe Safe
Lights-types  and  uses, factors  affecting  safelight
p-crfnz_mance, safelight  Tests;  Viewing  room, Film

—

dispensing

Film Processing: Photochemistry;
Developer; Rinsing: Freer, Washingand drying!

Preparation of processing solutions; Manual processing
appararus; Effect of temperature in processing; Rapid
I processing 7 15

Automaric processor: Principle of working and fearures,
thermal tegulation and replenishment system; Care and
mainterinee  of automatic  processor;  Advantages and
limitations of autematic processot

"Cartlenlum Handbork of Medical Radiology and Imsging Technology (Tneliecrod Properry of the

Wiatisieral Conmission for Allied and Healthedre Trefessons, Ministny of Heald ind Famil Welfare)



v Day Light Film handling; Xeroradiography, Steveoses iy . 5
The Ra&fug-rnphi—:: Inage: N
The emergent beam related o densites on film conteise —
ohjectve and suljecrive Radistion eomeaee, flm contrast
anid Rﬁ.[lil'i},"mrlhit conteast-  Density,  Sh Arpress,
Unsharpaess |
Resolutton: Factors affecting resolution, chioice of Kilovalt
age and Mill amperage, Chowe of Shorr Focus and Broad
v Focus, selecton-of Porus to Film Distance and Object 1o 8 15
Film Distance selection of cassettes, Avoiding scaster
racliation, magnificadon, distornon, penumla
Reproduction  of Radiographs: Copying  Radiogruphs,
Magnification and Minificanon Radiography
Imaging Communication: Hospital Information Sysrem,
Radiclogy Informaton Syseem, PACS, DICOM
Total ' | 36 70
SUGGESTED PRACTICALS/DEMONSTRATION
Sr. No Hours
. Radiographic film; IntensifyingSereens; Xoray Cassete 0
A Dark Room — Planning & Constriction 6
3 Film Processing; Phowchemistny 3
The emergent beam relured to densines on film contrast — objective and
subjective Radiation contrast, film consrast and Radiogmaphic conttasi-
4, Dernisity, Sharpness, Unsharpness;  Factors  affecting  resolution; 5
Reproduction of Radingraphs
T['il‘:il] . i ?lﬁ

(’I{‘BWC_D G

o

“Cermeulam Handbook of Medical Ruoclology wl taaging Techsology (Intellecral Properry of the
Natioal Comnmbsaion for Alied snd Healthicare Professions, Ministry of Health and Famnily Welfare) "
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Evaluation System

Contnuous Internal Evaluation (CTE)

5. No, Cenmpemern Marks Weghwage IA rmiarles
L, Pessional testls)
(Mot Widtren rests
Sehmie pattern a5 Sumimative test F.
5 W)
Wwerage of 1wo o be vonsidersd
Absence without poor permssion to be marked as )
Toreal S0 7.3 15
2 |Lonbnucus assessiment
Seminars/Case  presenmtons/  Logbook/  Case
records/Record book fassignment
Toral Sl .3 15
Total CIE miarks 30
End Semesrer Evaluation (ESE)
Written Paper
Type of question No. of Marks pet Total
questions question
Long Fssay 3 (o answer 2) 10 20
Shorr Essay & (to answer §) 5 A0
thort Answer 12 (o answer 10) 3 30
Bu
Duration (minutes) 1350
Question Paper Blueprint
Unit Muarks (£ 5%)
. [Radiographic film; IntensifyingScreens; X-ray Cassette 25
= F oA + . -
2 |Dark Room — Planning & Construction 20
3. |Film Processing; Photochemistry; 20
4. |Day Light Film handling; Xeroradiography, Stereascopy | 10
5. [The emergent beam related to densities on film contrast = ohjective
and subjective Radiation contrast, film contrast and Radiographic 5
contrast-  Density, Sharpness, Unsharpness; Factors  affecting] B
reselution; Reproduction of Radiographs
[Total Marks (including optional questions) 96

e M,
| o ¥
\ O™ el
"Currieudum: Handbook of Medical Radiology and Imaging Technelegy (lateliecosal Propeety of the
Maticaia] Commisgion for Allied and Fleshheare Profesdons, Miristry of Heslth and Fanlly Weltare]

\ GhN.
-.I._J"\_.l.

130
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SUGGESTED LEARNING RESOURCES

5. Na.

Title of Book

Author

Publication

Pl

Radiographic Imaging [Che)lL.CR .

DN, Chesney & MO
Chesney

Blaclkwelil Sciendfic

An Inroducuon OF Phyvsics
Diagnostc Radiography

Chnistensen,
Doswdes

Curry &

Lea & Pehiger

Rﬂdlﬂiﬂg‘]m| Seience for technologists

srewart O, Bushong

Moshy

A Concise Guide oo Basie Radiegraphic
Phvsics
Radiographic Pasinoning & Technigues

Darkeiiom Procedures,

Lalic Agarwal

TBD Publications

e G

"Corriculis Handboak of Medic] Radinlogy and Treepging Technnlogy (Inmelecmual Propenoy of the
Mativial Conremisshan fie Alied and Healthcare Professions, Minisry of Heslh and Family Welfare} *
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Subject: Contrast and Special Radiological Procedures
Subject Code: BMRIT - 018
RATIONALE

Contrast & Speciul Radiological Procedures are dingnostic procedures usually performed by giving contrast
through oral or intravenous o diagnoss the disease, These imaging procedures are done under the guided
of fluarnseopy or coram equipment,

COURSE OUTCOMES
At the end of the course students will be able to...

COL Prepure management and positomng of padents while performing radiological procedures.

CO2: Correlare of indications, contraindications, contrast media, radianon dose, exposure tming and

radiaton safery measures for different mdiologienl procedures.

CO3: Understand the patient preparations needed belore any radiological examination.
CO4: Generalize knowledge of post procedural eare.

CO5: Students will be shle posinon the paticnrs for radiclogical procedures,

CO6: Knowledpe of image quality in radiological images,

CO7: Management of patients in radiology department for various procedures.

CO8: Ability to handle emergency situanons in radiology department.

COY: Precauwtions and care required in interveatonal suis,

Teaching Seheme Taral Credits Exuminaticn Scheme
& (LAT+P Theory Matk R
(In Hours) ) Theory Marks Pracrical Marks -} Toral Marks
- C CIE ESE CIE | ESE
21| & 6 30 70 30 0 | 200

CIE, Continuous Interndl Bvaluation: ESE, Fad Semester Evidiition: L, lectaré: T, Tutoral: P, Practical
TUTORIAL ASSIGNMENTS

Tutorials should be planned ro enhance learning, The faculty shall decide suitable assignments minimum
one per unit based on the currdculom.

.

"Curriculum Handbaook of Medical Radiology aod Imging T@;}' fh.rm unl Prejieny of the  Se——— 131
Matinna! Comunission fur Allled and Healtheare Professions, Minisey of Health and Family Weltare).”
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THEORY COMPONENTS

The following topics; subtopies shiould be mught and assessed n order w acain die identified compererics.

Uit

Topic and contents

Hours

Marks |

Introduction:  General  approsch o 5p|:t‘iﬂ] Rnﬂiﬂgmphir

Cprocedures,  Responsibility of Radiology  Technologist durng

racdiolopical  procedures, Preparation of patent for  different
procedures, Room  layour in  iaterventonal  radiclogy  and

H'I. HATTISCE 'IP‘l

Conteast Media: Positve and MNegatve, Ionic & Non o lonic,
Mclverse Reactions o comitrast media anid pratent management,

Emergency Equipment in the Radinlogy Deparument

10

I

GasteoIntestinnl Tract: Barium Swallow; Banum Meal - Single and
Double Conrast, Banum Mezl Follow Through; Small Boweel
Enema (Enteroclysis); Batium Enema - Gastrograffin Enema;
Laopagram

Biliarey Tencr: Oral & Intravenous Cholecystography, Percutancous
Transhepanc Cholengiography; Percutineous T'ranshepanc Bilary
Dirainage; Endoscopic Retrograde Cholengiopanereatography

I

Uninary  Sysrem:  IVU (Ineravenous  Urography), er:mgrmﬂ:m

Preloureterography  (RGU), Micturating Cyseo Urethrography,
Ascending Urethrography
Reproductve Systems: HysteraSalpingogram, FTR  (Fallopian

Tube Recanalization)

10

20

Central Nervous System: Cervienl 'ﬁ.-ivu!:;gmp.ﬁw - Cisternal
Puncture and Lateral Cervical Puncture, Lumbar Myelagraphy,
H}relneﬂph\ with water soluble and D.Jy contrast mecia
Respitatory Sviten: Bronchography, Percutaneous Lung Biopsy
Orher procedures in  mdiology: - Arthrography, Sialography,
Lymphography, Sinography &-.I"'Isuﬂﬂgﬂphy Dumuqm[ugmphv

Lmbﬂhmtmn & m'nbnl:c Agents

10

20

Tuotal

36

70

L R

*Corneutm Handbook of Medieal Radicdogy and Imaping Techanlogy (Trielbzemal Progperty of the
Naticnal Commizsicon for Allisd and Hesltheare Profeedurs, Ministy of Health und Farmily Welfars) "

113
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SUGGESTED PRACTICALS/DEMONSTRATION

Sr. No Hours
- - '
Geneml approach to specal  radioprephic  procedures; |
responsibility of mdiology rechnologisr during rdiological
procedures
(5 2D
Contrast medin and their adverse reacuons 1o contrast media
and patient management
Procedures for pastrointestingd  tact  inclading  barium
studies
2 1)
Procedures for biliary tract
3 Procedures tor urinary system and ceproductve sysoem 70
Procedures for central nervous system and  respiratory
4. SYSLLT 5
Total
08

Evaluation System

Continuous Internal Evaluation (CIE)

5L Moy

Component Marks

Weightage LA marks

1. [Sessional tests)

[Twro Written tests )
BArme paltern A5 SUmmanve test

Averpee of two o he considered

Absence witheut prior permission to be mirked as 0

Toreal E14 ir3 15
2. |Contmious:assessment
Semimars, Case . presensations/  Logbook/  Case
leecords/ Record bool/assipnment
Toral A0 i3 big
Total CIE marks k]

End Semester Evaluation (ESE)

\

N

T

W
—

CPs

"Carrenlum Handboak of Medice] Radiniogy snd Tomgieg Technology (Intellectial Property of the
Natlnrial Commission for Allisd and Healthears Piotessions, Min:stry of Healih ard Farmily Welfare) ™

L34



Written Paper

Type of question No. of qun:uti:mslM:lrL‘s perfToral
quEs o
Lo Fasay 3 [ty answer 2 [ 1y el
shiort Fssay Y (o answer ) 5 3
Short Answer 12 {to answer 104 3 30
i
Duration (minutes) 150

End Semester Evaluation (ESE)

There shall be practical examination for 70 marks in the subject,

Distrbhutdon of marks for ESE practical exams:

ESE CIE Grand torul
Pracrical | Viva Sub Tol
500 20 ] 3 100 10
Question Paper Blueprint
Unit Marks (£ 59%)
| |General approach to speaial radiographic procedures, responsibilicy of sadiolapy
rechnologist during radiological procedures (5
: ; ; 3
Contrast media and their wclverse reactions 1o contrast media: and panco
management
2 [Procedures for gastrointestnal mact including baoum stadies i
IFrLH:::L'Eurl:ﬁ for biliary tract iy
3. [Precedures for dpinary system and reproductve system 27
4. |Procedures for ceateal nervous system and respiratory systeni- 27
Total Marks (including optional questions) 96

i “y

=

"Gzl Hundbesk of Medscal Radinlogy snd Tmaging Technology (Inuelectunl Propeny of the
Watloral Commission foe Allicd and Healtheare Proaltssicans, MJ!I:iS'.T}.' of Healihy J-l'll'-t Fasmily Wr"'l'urr}."
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SUGGESTED LEARNING RESOURCES

5.
Tide of Boolk Author Publication
Nuo.
! Radiowraphic Imagng (Chs)LORP Bhushsin and Lakkhar Arya Publications
2 A gaide o rdiological Chapman Elsieeier
procecures

BMRIT Radiology Clinical Education — Part 111 (studentship)

Stodents will gun additional skills in clinieal procedures, interaction with patents and professional
personnel, Students apply knowledpe from previous clinical learning experience under the supervision of
a senior technologist, Students are tested on intermediate clinical radio diagnosis skills.

Studentship or vbservership must include:

A minimum of 14 hours per week is considered as studentship in every semesters,

Provide simualation and skill labs for practising skills specific to the program in the initdal years of

abservership/studeniship.

Every semester must have seminars/workshops on new developments/ technologies: Check

annexure for marking criveria.

If the chmeal facility 18 not within the same campus, transportanion should be provided w the

students and Interns.

Al pracoeal slalls must be supervised and recorded ina Logbook and skills 1o be evaluated after

the complenon of the internship,

. S

W "Curricutum Handbook of Medicsl Radiology and Imaging Technology intelleenu Propesry of the

Matiommd Coommmissdon for Allied and Healtheare Pru.Eu.lh;m:L‘ I'rILT]lI.“.‘:f of Healtly wid F:.I:I!IL'? \Fn:lfu:}."
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“Cusnedion Handbaok of Medical Radialogy and Imagiiy, Technology (ldlectal Paoperty o6 the

Matianal Cammission for Allicd and Healthone Profesions,

Tolenuistey of Fedlth ane Fardly Welfase) ¥
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Fourth Semester

ol

C

"Comolom Hendbook of WMedical R.urhnlng'_r and |!:|:.g|.r'.{|‘ Technolopy l:.l.l:ll:{”.I:l:'I'ltll !'I':"rln'l'i_:. ul the 137
Nannnal Commigsion for Allied and Healtheare Profzssions, Minsry of Health snd Farmily Welfare).™
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Subject: Cross Sectional Anatomy
Subject Code: BMRIT - 019

RATIONALE

Cross secnional anatomy provades the soadents wath Skills thar are important to help the rechnalagiat in
MBI aned T to identty the anat oy beine maged and w communicate :'_t_f_m:[n,;c]}' with (e l'-ll'.hﬂi{'lli.'_';l.‘iT
ane physicans

COURSE OUTCOMES
At the end of the course studenrs will be able (...

CO1: Identify cross-sectionl anatomy in the sagireal, coranal and axial planes on CT and MR imuges.
CO2: Describie anutomical structural relitionships.

CO3: Recopmize normal anaromy and build a personal resouree system for future stdy,

CO4: Ldeare and identify pertinent cerebral, upper thorax, mid-thorx, and abdaminal AnAtoImy.
COS5: On £T and MR images, ilentify anatomical structuees of the body and of the head.

COa: Dl.stiﬂgu'rsh between artenal and venoug anatomy of the entire body’s vascular system.

CO7: Classify the various sections of anatemical repions and their associated parts.

TeachingScheme Tatal Framination Schemie
{In Hours) Credits | Theory Marks Practical Marks Faral Marks
(LT -
T P C CIE | kg CIE ESE
2 = 6 3 - = 30 0 100

CIE, Continucus Internal l*lw,.lu:tti-:rn; ESE, End Semester Evaluation; L, lecture; T, Tutodal: P, Practical
THEORY COMPONENTS

The following topics/subtopics should be tught and assessed in order to atain the identified competency.

Unit Topic and contents Hours Marks

Introduction to Sectional Anatomy & Terminology-
Sectional planes, Anatomica! relationships/terminolopy

Aratomy of the wupper thorax-Surface  anatomy % B

relationships, Bony structures and muscles, Blood vessels.

S

B fe
“Curriculum Handheok of Medics! Hadiclogy aod Imaging Technology Tnielleetus! Pronerty of the R—
Mudiciml Commizsion for Allied and Healthcare Profession, Wiy of Health and Famdy Welfure),”
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Divisions of the mid-thorax, heart and sreat vessels-] AEs,
hiart and preat vissels, Erophagus

| CT/MRI Images of the Thorax - Normal and abaormal
maEng

Anatomy of the Abdomen-

Major organs anel their aecessories, Abdominal bleod vessels
CT/MR Images of Ahdomen — |2

Nomal and  pathologic anatomy of the Pelvise Bom

1T

structures and associted muscles, Digestive and urinan
SYySICRIs

Reproductive Organs - Nonmal and abnosmal imaging

CT /MR Images of the Male /Female Pelvis- Normal
and pathologic

Meuro Anatomy-5Scan planes

Brain —=Cerchral hemispheres, Sinuses, Ventricles,
i Brainstem anel sssociated parts, Avetial /venous systems, 12
Basil ganglia, Cranial nerves

Spine- Verrebhra ond dise, Spial cord and menmpes

Meck-Arterial fvenous  svstems,  Muscles, Glands  and
pharynx

Tatal . is -

SUGGESTED PRACTICALS/DEMONSTRATION

S No Hours

1. Introduction to Sectional Anatomy & Terminology- Sectional
planes, Anatamical reladonships/ terminalogy

:"Ln:ttclm.? of the upper thorax:Surface anatomy relationships, Bony
structures and muscles, Blood vessels.

36

Divisions of the mid-thorax, heatt and grear vessels-Lungs, heart and
great vessels, Esophagus

2. CT/MRI Images of the Thorax - Normal and abnormal imaging
Anatomy of the Abdomen-

Major organs and their accessories, Abdominal blood vessels 36

CT /MR Images of Abdomen -

=%

\
2

"Curdenlem Handbook of Medical Radielogy and Tomging Technology fridleonmt Propeny of the
Marional Commission fior Alfied and Healrbewre Prodessions, Ministry of Health nd Pamily Welfure)."
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] Normul and pathologic anatomy of the Pelvis- Bony structares and |

associared moseles, nge.-:uw e urmary svEtems

Reproductive Organs - Normial and abnormal imaging

. | CT/MR Images of the Malc/Female Pelvis- Normal and
patholopic

Neuro Anatomy-Scan plancs

Brain —=Cereliral hemispheres, Sinusges, Ventricles, Brainstem  and

assoctited parrs, Arterial /venous systems, Basal pinglia, Cranial nerves v
Spine- Verebra and ciis-;c', Spnal cord and meninges

Neck-Arterial/venous systems, Muscles, Glands and phasms

Tival 108

Evaluation System

Continuous Internal Evaluation (CIE)

Same pattern as Summative test
Average of two o be considered
Absence withow prior permission to be marked as 0

Sl No [Compoment }1\[:1[[-:5 Werhtage LA marks
1. Sessional resi(s)
[Twio practical tests a1l

Toral K .3 15
2. A ONH UGS I8sessmIEent

Seminars/Case  presemuations/  Logbook/  Cas)

records/ Record hook/assignment

Toral S0 .3 15

Total CIE marks 30

End Semester Evaluation (ESE)
No theory paper for this subject,

End Semester Evaluation (ESE)

There shall be practical examination for 70 marks in the subject.

<”_ I'II';—‘-‘_EJ‘-V Pt

=

"Carrienbum Handbook of Medival Baibiolugy und Tenagimg Technology (Intellecnml Property of the
Matonal Commission for Alfied wnd Healthcare Protessions, Mindstry of Heith aed Family Welfare)”
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ESE — ler

Grand total

Practical | Viva Suly Trstal
50 20 3l 100 101
SUGGESTLED I EARNING RESOURCES
s, . 1
Title of Book Author Publication
No.
1 1 |
gy e | Jaypee Brothers
Cross Sectonal Anatomy C1 & MR G Bhavin hankariy Medical Publishers:
2 ¢ hrorh siral
Swep by step Cross-sectnonal Anstomy | D Karthilkewin Jaypee brother medical |
i publishers '
3 Atlas of Cross Sectional Anatomy and B i
Radiological Imaginge D Daawid ], Jackowe [ Anshan Tid
[
! PFundamentals of Sectional Anatomy: . . s
. : - Denise L, Lazo Cengapge Learning
An Imaging Approdch

"Curriculum Handbook of Medical Badiclopy sad Imaging Techoalawy (Intellecneal Propermy of the
Natsaral Commmission fie Alled ansd Heslvheare Professiwomns, Mindstroy of Flealth and Foomby Welfareg), ™

Ml



subject: Modem Radiological Imaging Equipment and Physics
Subject Code: BMRIT - 020

RATIONALE

Modern mdiological Imaging Equipment and Physics provides the students knowledge about the
miodern -y equipment and working princple. Modemn muaging rechniques — incloding X-ravs,
wltrasound, €1 scans and MR1 - can show struetures insade your body in grear dei], Radiologie Physics
15 the study of medicnl imaging componears, techanlogy, and porameters inoan effort m produce apomal
imaging resules. The goal with studying rudiclogte phvsics is to ensure you get clear images while
ensuting the patient is safe from radiation.

COURSE OUTCOMES
At the end of the eirsy .rﬂ.'a'e;ﬂ?.a' will b able fo...

CON01: Describe the special radiological cquipments
CO0n2: I.‘]Eﬁ:{:‘l’ihﬂ the digital and compured radiography
CO003: Describe PACS, RIS and HIS

Teaching Scheme Toeal I Examination Scheme

(In Hours) Credirs - Theory Marks Naerieal Marks Tocal
: (L+T+P) l Marks

L T P e CIE | jpsp | ESE CIE

2 1 2 3 30 70 - - 100

CIE, Continuous Internal Evaluation; ESE, End Semestér Evaluanon; L, lecture; T, Turorial; P, Practical
TUTORIAL EE’SIGNMENTE

Tutorals should be planaed o enhance learning The faculty shall decide suitable assignments minimum
one per unit based oo the curriculum.

|
e G

"Currieaium Handbook of Medicnl Radiology snd Imsgng Technology (Intelleenal Properey of the 142
Madons| Commizsion for Allied and Healrheare Profesmens, Minstry of Health and Famity Welfare].”
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THEORY COMPONENTS

The fellowing toples/ subtiopics should be raughr and assessed in order o aram the idenrified competeney.

Uinit Topic and contents Hours Marks
i ‘Modern  xrav  mbe  Digiral Mammography  sind
I Tompsynthesis, Stitch radiography, Dual enérgy s-rin 9 20
absorpiionoemetry (DEXA) scan.
Compuried sdiography: its ponciple, physics & equipment, -
Dhigital Radiography: its principle, physics & equipment. Flat
panel diginal fluoroseopy and radiography svsrem, Diveet anid
n in-r.l.-in:rr digital vadiography and fluaroscopy systems. Digital g 20
recicgraphy and Computed mdiography s advantages,
disadvintuges and applications, Digital Portable and mohile
R=EAY U
1 Ii | Modern il'enm_lneqa.ﬂp:nunts, Cone beamn dental CT. 9 30
| Picrure archiving and eommunication system (PACS), RIS
v and HIS 9 10
Total 3 70
SUGGESTED PRACTICALS/DEMONSTRATION
Sr. No n Hours
¥: Modern s-ray wube. Digital Mammography and Tomosynthesis, Soch
radingraphy, Dual energy x-tay absorptionomery (DEXA) scan. 9
& Computed madiography: s prnciple, physies & equipment  Digial
Radiography: s principle, physics & equpment. Flar panel digial
fluotoscopy and radiogeaphy system, Divect and indireer  digital
radiography and fluoroscopy systemis. Digital radiogeaphy and Computed | 9
radiography its ady antages, disadvantages and appllcﬂnnnh Digial
Pormble and mobilé x-ray units,
3. Maodern dental equipments, Cone beam deatal CT. 9
4. Picture archiving and communicaton system (PACS), RIS and HIS, 9
Toral | 36

R S

“Carculun Fundbeok of Medied Radiology end Tugeeg Teebnology Tneellesnnd Properny of the

Matienal Commission for Allied and Healtheare Professions, Mimarey of Health and Family Welfuee)™
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Evaluation System

Continuous Internal Evaluation (CIE)

51. No. [Companent Marks Weighrage 1A marks
l. Scssional rese(s)
[Two Wiritten resre Bl
ST PUattern as summnfive tes
Averige of two ta be considered
Abseace without prior permission to be marked us ()
Toral &1 .3 15
2. COntnueus assessmerit
Sermimars, Cake proscoratiomsy  Lopbook/  Case
records/ Recond hook /assignment
Toreal S0 0.3 15
Total CIE marcks £
End Semester Evaluation (ESE)
Written Paper
Type of guestion INo. of guestions{Marks pefTotal
gquestion
Essay (nestion (ECN 3 [toanswer 27 |10 2}
Shart Essay Question (SEQ) W (toanswer 7V |5 35
Short Answer Question (SAQ)) 7 (1o answar B 3 15
Tocl marks Tl
Duration (minutes) 150
Question Paper Blueprine
Unit Marks  (+
5%}
L. PModern xray wbe. Digieal Mammography and Tomosynthesis, Stich radiography
Blual energy x-gay absorpronamenty (DEXA) scan. 25
2. | Computed tadiogriphy: its principle, physics & cquipment. Digital Radiography:
its principle, physics & equipment, it panel digiral flaoroscopy and radingraphy
system, Direct and indirect digial sadiography and fluoroscopy sysrems. Digital 25
radiography and Computed radiography its advantages, disadvantapes and
applications, Digrtal Partalyle and mobile x-ray units.
5 Modern dental equipments, Cone beam dental CT. 25
Picture archiving and communicaton system (PACSY, R15 and HIS. 21
Total Marks (including optonal questions) 96
II {\._‘ =i 'y
e =T I~h'“:.l..’:'
o (IR it
"Carriculum Handbook of Medical Radiolugy snd Tmaying Technology (Inselleenzal Propeny of the 14

Witeas Commsszan (o0 Allied wid Healrhears Frofessione, Ministy of Healih und Furnily Welfase). ™
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SUGGESTED LEARNING RESOURCES

SN,

Title of Book

Author

Publication

Testhook of Radiology: Phsics

Amaol Sasane, Hanghal
Singh |, Roshan Lodha

Juypee Brothers
Medieal Tublishers

2 . : 4 == . Tavpee T".nlml'-hurs B
rsice O Radielowy & AYALNT N ;

I'he Physice Of Radiology And Imaging | THAYALAN K Medical Pubilishers

3 Christensen's Physics of Diagnostc Thomas 5; Curry, James E. | Lea &
Radiology Dawder, Robert I Murry | Febigere 1S

4 Textbook Dfﬂ"‘d’dhﬁ Foritesidinzs BHARGAVA 8. K (Author | CBS; publishers
And Technicians

5 | Concisé Text Baok on Imaging [ Lalic. IBD Publications

Modalities & Recent Advances In
Dmgn:‘rf-ur Raili ology

Lalic Agarweal,
Dr. K.B. Gehlo:

-

e

"Currivulum Handbook of Medical Radinlogy and Imaging Techaology (Istellechanl Properey of the
National Commission for Allied and Hezliheare Professions, Minttry of Health and Fuinily Welfare)

145



Subjece: Interventional R,.'tdjnlug'_v chhniquuu

Subject Code: BMRIT -021

RATIONALE

Interventional tadiclogy (IR) helps student MRIT to gain abour the hasics diagnastics and interventdonal
proecdures and 1o learn procedures m modaliries llee dipial rachography CT and MRI and nuclesr medicine
and to increase the lovel of understandings and knowledge required to meet current radialagic procedures
aned to understind the phisical principles of mdiography and basic radiography positioning to perform the
procedures, it o medical specialty thar performs various munimally=invasive procedures using medical
maging gudance, such as xeray fluoroscopy, computed tomography, magnetc somance imaging,
or ultrasound. TR performs bath  disgnostic  and therapratic  procedures  through  very  small
incistons or body orifices

COURSE OUTCOMES

Arvthe end af the course studients will be able to,.

CO1: Know the basic ponciple and physics of interventional equipment,

CO2Z: Know the management and positioning of patients while performing interventonal radinlozical
procedure,

CO3: Have knowledge abour the indications, contraindications, contrast media, radistion dose, cxposuTe
timing and sdintion safery measures for the different interventonal raciological procedure.

CO4%: Understund the patient preparation needed before any interventional radiological procedures,
COS: Have knowledge abour the post procedural care und safety,

Teaching Scheme Teatal Examination Scheme

(In Hours) Credits 'I'hi:nq..r Marks Praetical Marks Total
fL&TH b ' Muarks

= 1 4 4 | 30 70 30 70 200

CIE, Continuous Internal Fvaluation; ESE, End Semester Evaluation: I lecture; T, Tutorial; P, Practical
TUTORIAL ASSIGNMENTS

Tutorials should be planned to enhance learning. The faculty shall decide suirable ASSIgRMEnts minimum
one per unit based on the curnculum.

L. £
TN G

"Crgiedburs Handbock of Medical Radiology and Tmayging Technulopy (Intelleemal Property of the 146
Matonal Commisston for Allied and Healthoare Professions, Misissy of Flealth and Tumily Wl finree). ™
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THEORY COMPONENTS

The following ropics/subrapies should be mughe and assessed in ordes o an the identified competency.

Ulnit

Tﬂpir:_ﬂ.nd CONTENts

Huours

| Marks

I

Lntroducton 1o intervenannal procedures
DSA: basic principles and types

Equipment: Basics of angiographic equipment, single and bipline
angiographic equipments, angiographic table, image intensifier,
flat punel detectars, recording systems, pulse oximetry, catdiac
resuscitation. medsure-ECG, pressure injector, catheters, needle
and other tools: 310 rotatonal anglography, image processing,
patient moritog, CO2 angmosraphy

nterventional pmceﬂ;rﬂs:—f:ﬁt[gmn:»'—_:'."l'asm[fc"n:'i.-m. types and
applications, Guide wire- classification, wpes  und
appheatons, Pressure Injecror and  Accessores, Percnmneons
ciarheterisanion, Digital Subtraction Angiography, Catheterization
Sites, Asepsis

15

I

Arredography: Head and Neck  Artenography, Pulmonary

| Arterography, Coromary Artenography, Aseending Aortography,

Trans Lumbar Acrtography, Renul Arteriography, Trane Femaral

‘" Arteriography

Venography: Peripheral Venography- Lower Limb, Upper Limb,
Ceneral  Venography, Superior  Venacavographr,
Venacavography, Pelvic Venography

Friferior

20

Safety considerations in angiography room; rom design,

protecuye devices, radiaton monitoring

10

Care and maintenance tests: General care, functonal rese
Quality assurance program: Acceptible hmits of varatuon,
COTTECOve actnn -

L]

Total

oS Gl

"Custiealum Handbook of Medicd Badiology and Imaging Technology (Tnrellecwal Propersy of the 147
Matinal Commisdng fr Allisd and Healthieare Professions, Ministey of Health and Fumily Welfues).”



SUGGESTED PRACTICALS/DEMONSTRATION

& Na Hours :
[ Basicy of angaographic equiprments
18
2 Catheter and guide wires a B
I8
3, -'FH:TiU_I.f,F..F'h‘Il' and venogeaphy procedures
18
Safety constderations in angiography room
I8
Teral e
Evaluation Svstem
Continugus Internal Evaluation {CIE)
Sl Mo kl:ll'.l'l:ﬂ-l.!-ﬂL'l'H INlarks Weightape A marks
1 bessional test(s)
o Winmen tosts 5il
framie pattern a8 Sumimative test
Average of two 1o be cansidered
Absence without prior permission to be marked as (
Toeal L7l .3 15
2 [Contnuous assessment
Seminars/Case  presenrations/ Logbook/ Casel
recorids) Record Book Jassignment
Toeal a0 .3 15
Toeal CIE miarics 347
End Semester Evaluation (ESE)
Written Paper |
Tvpe of question No. of questionsll"hlurks perTotal
fuestion
Essay Question (EC) 3 (to answer 23 |10 20
Shorr Essay Question (SEQ) W toanswer 7)) |5 35
short Answer (Question (SACYH 7 toanswer 5] |3 15
Total marks 70
Duration (minues) 1560

End Semester Evaluation (ESE)

-

C

S

\ Swr™

"Caurreulum Hundbodls of Medies! Rudiolopy wnd Imsgring Technalomy (Tetetlecial Properee of the
Marional Commission for Allked and Healtheare Profesmons; Minsory of Health and Family Welfare],"



There shull b pracoeal examinanon for 70 marks i the subject,
|

[:’iﬁl”‘lilhlliflr' l." ‘11.|Fk.‘- feir 1".\"‘. i'll'.\l'lH';'I. eRdmss

ESE CIE Grand total
+ - - =1
PI'!IELICEI]I Viva Sub Total
T I 10 ) T 143
Question Paper Blueprint
Unit Marks (£ 5%)
E: Basics ol angiopraphic equipments 13
] Catheter 2ad puide wires 2
3, Arrerropraphy and venopgraphy proceclures 20
4, H:Il;.'|:| comsiderations in 'mEE‘-"nghf'-' T 16
A Care and maintenunce rests and quality assurance program 210
Tortal Marks {including optional questions) 96
SUGGESTED LEARNING RESOURCES
5.
Tite of Book Author Publication
Na.
1 The practice of interventional radiedogy Kanm valji
2 Inteeehtonst radiclon arvtiral i EBIR Kessel, Dhavid, Filsevier Henlth
e val radialogy: 4 suovval gaide TR
B b Roberson, lain Sciences
3 ippine
Handbook &f lrtervennanal Radiologie Kerishna kandarpa, lindsay I:,L_P?m':ﬁu
L ; ) ! Willinms and
Procedures machan, janettedurhaim o
Wilkins
4 Interventional Radiclogy: A Survival David Kessel | lain sevier Health
Guide Robertson Sciences
5 A Guide on Speaal Radiographic Laki J JBD Publicatcons
Investigations & Techniques S

Subject: Patient Care in radiology

Subject Code: BMRIT - 022

\ (:_:-:‘ {:f! 0 L
—_— e
C \O —

"Curnculem Handbook of Medical Raiology snd Tmaging Tethnology Tnwlecmsl Propeny ol the
Manondl Commisaon for Allizd and Healthcare Professione, Minisoy of Healdh and Family Welfare),”
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RATIONALE

Patlent management is based on wam work, it is essendal that the student should appreciate the
technologis's role and thae the importance of eo-operation with wards and ather departments. The
students should be attached to wurds or the secident and emergency department (o 4 definite fraining
netiod.

COURSE OUTCOMES
At the end of the course, students will be abie 1o,

COL Understand the responsibility of the imaging technologist and nthee health care facility,

CO2: Understand the management and care of patient during difterent procedures and emergency
situtions,

CO3:Know about different patient transfer technigques and tw restrain the uncoopenitive patients during
radiological examination

CO4: Differentiate the types of consent forms
CO5: Know abour infecaon control, infection source and isolaton weehnigues
CO6: Deseribe sterilization technigques

CO7: Understand the radindon safery and protection

Teaching Scheme Toal Exgmination Scheme 1
(ln Hours) Credits Theory Marks Practical Marks Toral Marks
(LHT+D)
L g~ |2 c CTE |peg | CIE ESE
1 4 4 [30 70 30 i?n 200

CIE, Consinuous Internal Evaluation: ESE, Fad Semester Ewvaluanion; L, lecrure; T, Tutosial; P, Pracrical
TUTORIAL ASSIGNMENTS

Turarials should be planned 1o enhance learning. The faculty shall decide suitable assignments minimum
one per unit based on the curriculum,

THEORY COMPONENTS
The following topics/subtopics should be taughr and assessed in order 1o attiin the identified competency.

Unit | Topic and contents Hours | Marks

Introduction to Patient Care: Responsibilides of Medical
Imaging Technologist, Obmining Consents and history  for
different radinlogical examinations, Patient transfer and Restraining
I techniques, Obtaining  vial signs, Ergonomics and  body
mechanism

Communication: Patenr education, Communicaton with the
patient, Professional role and behavior

. CT A
ik T2 o~ C‘J‘-"-‘

"Cumiculin Hindbook of Medieal Rudiviogy and Trmaging Technotopy (Intelleeral Propery of the =0
WNaonal Commussion fur Allied and Healthcare Profestons, Minisry of Fleath snd Famnily Welfure
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1T

Hospital procedure: Hospital staffing and ormanizoon; records
relating o panents and deparimental statisucs; professional atnrade
of the echnologist o pauents and other members of the swalf;
miedico- |epal aspects; accidents i the depaniments, appoiniments,
organization; minimizing waitmg time, ou-patient and follow-up
chnics; stock-taking and stock keeping.

10

1

Care of the patient ¢ FIRST coowmer with patenrs in the
department, management of chair and strercher papents and aids
tor this, management of the unconscious patent; ¢lementary
hygene; personal cleanbiness; hygicne in relanon to patents,

| 10

v

Nursing procedures in Radiology: Injecnon. methods and their
rovares ofF admuniseranon, Clothing af patenr, Adminiseering rectal
enemif,

First aid: Aims and objectives of first aid; wounds and bleeding,
'L|rt.'ssinlL_1; and banduges; pressure and splints, supports ere. shock;
mnsensihility; asphysing convulsions; resuscitaton, wse of suction
apparatus, drog reactions; prophylactic measures; adminsotom of
oxvigen; clecrnie shoek; burns; sealds; hemorrhage: prossure poins;
compression band, Fractures; splints, bandaging; dressing, foreign

baries; poisnns,

10

Infection: Bactera, their nature and appesrance; spread of
intectinns; aato-infeetion or cross-infecton; the ntlammaroey
process; locul ssue reaction, general body ceaction: ulecratinm
asepsis and antsepsis. Universal precantons, hospital acquired
infections- HIV, Hepatins B, C, and MRSA erc.

Principles of asepsis: Serilization - methods of sterilizanon: use
of central stetile supply department; care ol wentfication of
mnstruments, surgical  dressings in common use, including
filamented swabs, elementary operating theatre procedure; serung
of trays and molleys in the mdio imaging department (for study by
radio imaging students only)

La

10

VI

Patient care in following investigations: (GIT, 'Rxsp{ramr','
system,  Candiovascular system, CNE; Sterilization;  Infection
conttol . X

Departmental  procedures:  Department  staffmg  and
organizations, records  relating o pﬁrieﬂ::i and  departmental
statisties; professional attitades of the technologist to patients and
othet members of the staff, medico-legal aspects acodents in the
department; appointments; organisations; minimizing walting ome:
out-patient and follow-up clinies; stock taking and stock keeping,

10

"Furmeshirn Handbook of Medicol Radiology and Trnaging Techna
Wikl Cormutission for Allisd snd Healthease Peofesdiond, Miais

{inteld

G
Sy,

al Propery of the
Heulth and Frmily Welfaee).™

151



Dirugs in the dcp:n.rh;:::m and Storage: classificanion; labelling
and checking, regulanons r:g-.:rd.in;__{ dangerous and other drﬂ.g&;
units of measurement, specal drugs, anc-depressive, anu-
hyperteniive ete. crash oarr,

Vil Medical ethics and records: Medico legal mnplication of MLC 3 10
cases, Imporance of consenr, Consent in dewal, Preeaudon while
dealing with female patient, Medical records

Tatal I 18 70

SUGGESTED PRACTICALS/DEMONSTRATION .

Sr. No Hours
1. Introduction to Padent Car and Communicanon 10
2 Hospital swaffing aod ormganizuion: reeords relanng o patients and

departmental statisties; profitsional arimude of the techaologist to paticnts
and other members of the stff; medico- legal aspecrs; accidents in the |
departments; appointments, Organtzation; Mmimizing wating time; ous-
patient and follow-up clinies; stock-taking and stock keeping.
3 Care of the patient 10
4o Mursing procedures in Radiology and firs aid ¥ T
5, Infection and Principles of asepsis 1
b, Patient care in following invesigations: GIT, Respiratory  system,
Cardiovascular system, CNS; Sterilization, Infection contral 10k
7. Drrugs in the deparmment and Storage and medical cthics dnd records 10

G

"Currcuban: Hadbook of Medical Radiolojgy and Leapiep Techaolugy (Taselectual Mropern of the I52
Mutonal Commssion for Alled and Healtheare Peotessions, Minieury of Health sod Fomily Welfure]™
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Evaluation System
Contnuous Internal Evaluation (CIE)

81, No, [Component Marks Wengrhtage 1A mittks
I. sl resiis)
Ty Wiritten ests 5l
*  Same partern as Summative test
L AvieTage of fwi to be eonsidered
o  Absence without prior permission to be marked
as-[)
Tortal 54 i3 15
2, [Continuous assessment
meminars/Case  presentations/  Logbook/  Case
recotds/ Record hook/assimment
Toeal 5t7 .3 15
Towal CIF mizrks Fi

End Semester Evaluation (ESE)

Written Paper

Type of queston No. of questions|Marks per Total
question

Essay Quesuon (EQ) 3 (o pnswer 2) 10 20

Short Essay Quesuon (SELY) O (ter answer 7 = 15

Short Answer Quesaon (SACH 7 (oo answer 3 3 15

[ Toral marks 7

IDriranon (minutes) 1511

End Semester Evaluation (ESE)

There shall be practical examination for 70 mucks in the subject.

Distnbution ol marks for ESE pracuca] examis:

LSE CIE | Grand total
I’r-.wtimll Viva Suly T'otal
5l 20 30 100 100

"r:ﬁrrl':l-‘ll-ll'l'- Ham“ﬂmh ol Melirsl RILI.!iI:JILIS:- asd ]ma!p.rlg J.'1.'l:'|'|:|':|.|.||.|ng|_,‘r]-I [inlullut.'h:ui PrI'TP"-'n':,' ikt the
Wadonl Commizaon for Alied and Healtheare Professivs, Ministey of Heaih and Family Welises),”
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Question Paper Blueprint

Uit Marks (+
Ellrl"n]
Lo fintmducoon o Panent Car and Communicanen 1
2. [Hospral stfting and organizaton; records relatng to patents and departmental
staristicy; protessional attitude of the wehnologst to patents and other members
of the stalf; medico- logal aspects; acoidents in the :.lr;l)ﬂnml.‘ma-. Appointments, 14
CIEATZAtOn; minimidng waiting time; sut-patient and follow-up dlinfcs; stock-
raking and stock J-{::cpiﬂi;f‘,
. |[Care of the patent 1o
4. [Nursing procedures in Radiology and firer aid 14
3, |iafeetion and Prnciples of asepsis 4
6. |Patienteare in following mvestigatons: GIT, Respiratory system, Cardiovasculat 0
svstemy, CNS; Srerilization; Infecdon coniral, B
7. [Puugs m the deparoment and Storage and medical ethics and records 14
[otal Marks (including opuong! guestons) el
& SUGGESTED LEARNING RESOURCES
S.No. Title of Boolk ' Author Publication
1 Ruth Ann Ehrdich, Diiwn
Patent care in radiography W oakis Mosby
2 Comnaise Textbook on Hospral ! N.E Kardam Lalie
; S : # Y i B oY (s
Management & Padent Care in Diagnastic e JBD Publications
R:!ilil'lll!H'.'
3 Ruch Ann Fhich and
. s ; ; |oan A daly
o e oy per T | = i
Panient eare in radiogeaphy: with an . Sr. Louls; Mo, 1
mcroduction to medical imaping Mosby Elsevier
|
i Introduction To Radiolegic And i-{ﬂaging o
Sciences And Padent Care dler A M Elsevier
5 Conelse Text Book on Hospral Tl K gl
: : alit Agrw ;
Maqngumr:nc & Padent Care In Disgnaste . JBD Publications
Radiology Dr. N K. Kardam |

"Curnentm Handbbok of Medical Radiology wod Tromgieg Technology (Inmellecmal Properery of the
Manonal Commizsiom for Allied wnd Healthenre Professions, Misisery of Flealth and Family Wellare) ™
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BMRIT Radiology Clinical Educarion — part IV (studentship)

Students will gain addivonal ¢klls in chnical proceduces, nteracton with patents and professional
personnel. Students apply knowledge from previous chnieal leanuing experience under the supersision of
a senior technolomst, Studentcare tested on inrermediare elimeal eadio disgnoss elle.

Studentship or observership must include:

¢ A mimimum of 4 hours per week 5 considered as studentship in every semesters.

*  Provide simulanion and <kill labs for practising skille specific to the progran: in the inital veirs of
abservership/studencship,

e EBvery semester must have scminars fworkshops on new developmens/ technologies. Check
annexure for marking criteria.

s If the clinieal facility is nor within the same campus, tmansporation sheuld be provided to the
students and inrerns.

e All praetical skills must be supervised amd recorded in o Logbook and skills oo be evaluated after
the comipletion of the intemship.

A Gl

*Corriculum Handbook of Medical Radiology snd Tmaging Technology (inesllecrial Property of the 155
MNational Commission for Aliad and Healeheare Professties; Ministry of Health and Farily Welfae],”
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"Cumiciiliom Hatdbook of Medieal Radiolopy und Tnamgg: Tedmaltomy [Intelestus] Piopeny of the
National Commssion for Allied and Heultheme Profestions, Ministey of Heaith and Family Welfare)
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Fifth Semester

"“Uardeaduny Handbonb of Medleal Racandosry and ]mﬂg‘h‘ls.ﬁ_‘:-,;hnn!u\é}' (Intellectual Propery of the 154
Marionil Commission fe Allied and Healibcire Prafeastons, Minkey of Health and Famnily Welfiee)
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Subject: Basics Techniques in CT Technology
Subject Code: BMRIT - 023

RATIONALE

Basies techniques in CT Technology pravide the stadents with kaowledge of the basic physics of CT. It
creates relationskip berween scan and patent with various CT protocols for better representation nf

mages,

COURSE OUTCOMLES

At the end of the course students will be able to..,

CO1: Define basic prmeiple and physics of Computed Tomography scan
COZ: Recoygmize protocals needed for Compured Tomography examination
CO3: Prepare and positioning for Computed Tomography cxamination
CO4: laterpret post processing of raw Computed Tomageaphy images

COS5: Prepare and position the padents for Compuied Tomogeaphy cxamination

CO6b: G&t:guri:fe knowledge of improving image quality in  Computed
Tomography images

CO7: Plan of scanning with various Compated Tomography prowenls for bermer
representation of images

COB; Systemanze post processing for Computed To megraphy scan

CO9: Managemeént of patient for any post contrast reactinns

Teaching Scheme Toral Examination Scheme _
(In Hours) Credits | Theary Marks Practieal Marks Total Marks
(L+T+D) ' -
i i P L ‘CIE ESE CIE ESE
4 1 8 9 30 | 70 30 70 200

CLE, Continuous Internal Evaluaton; ESE, End Semester Evaluaton; L, lecture; T, Tutoriak: P, Practical

' e S
o
"Cuemsubum Hiedbouk of Medlenl Radiology and Imaging Technology (Tneellecran! Properry of the 157

Mutonal Commmvion for Allied snd Fealthease Poofessivee, Winsry of Health and Farmily Welfare) "
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TUTORIAL ASSIGNMENTS

Turarials should be planned o enhance learning: The faculty shall decide suisble assignments minimum

cinte per uait brged on the curscalom,

THEORY COMPONENTS

The tollowing topies/ subtopres should be mught and assessed in order o anain the identified comperency.

7 Introduction and history,

CT principle, CT generadons, CT Instrumentation, CT detectors, Axial & | 30
Helical (T — Slip ring rechnology

2 Image post-processing techniques, CT artifacts

20
& “"i“?.u"- 5 Gﬂi

"Curzenlem Handbook of Medical Radiology snd Imapgpng Vechnulogy (Traelloctual Propery of the
Marional Commissdon for Alied snd Halthesre Professions, Minboy of Healih snd Famity Welfare),™

Unit Topic and contents Hours Marks
Introducton and history, B L o
I CT prngiple. CT generstions, CT Insteumentation, CT | 15 20
detectors, Axml & Helical CT = Ship ring wehnology
- | Data dequisition, Image pre- '!
processing /reconstruction techniques, |
u Algnnithms for image reconstructon, hmage display, Tmage 14 10
post-processing technigues, CT' arrifacts, Image qualiny
CT Prowcoals for different body parts & Dental scan,
- CT Protocols for Anglopraphy & Pertusion, T contrast " 5
media  and  administration, CT  puided interventonal
procedures
- Multi-detector CT
Isorropic imaging, Cardiac CT, Flash T, Advanced CT
v scanners, Dual energy & Dual Source Scanners, ¢T- |15 15
Huoroscopy
== Safery consideration,
v Documentoon in CT, Role of Mediosn) Imng"lng 14 : 10
technologist in CT scan proceduces, Quality assurance in ¢
T .
Total 72 70
SUGGESTED FRAC'I'IEALEKDEMUNST-EATIGN
| Sr. No - | Hours

158
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Sr. No | Hours

3, CT Protocols for different body parts & Dental sean, I
CT Protocols for Angiography & Perfusion, CT conteasr media and | 54
adminiseeation, CT guided inrerventional pracedures

4. Mulv-derecior T 30

o Satery epnsidenidon,
Dacumenmanon in CT, Role of Medical Imaging rechrnologist in CT sean | 20

| procedures, Quality assurance in CT
Total 144
[

Evaluatiom System

Continuous Internal Evaluation (CIE)

lSarne pattern as Smmmative test
Average of owo o be considered

fibsence withoue prior permission to be marked as 0

5. No. [Component Plarks Weightage  |IA marks
L. Sessional teses)
Two Written tests st}

Tocal L1y i3 5
i Continuous assessmient

Seminars/Case  presenmoons/  Logbook/  Case

records) Record book fassirnment

Toral | %) 0.3 75

Total CIE marks 30

End Semester Evaluation (ESE)
Written Paper
Type of question No. of questions{Marks perTatal
question
Long Essay 3 (to answer 2)  [10 21}
Short Fssay B (to answer 6) |5 500
Short Answer 12 (to answer 10) 13 30
180

Duration (minutes) 150

"Cursivilirm Hindbook of Medical Radiology and Innglng Techoolugs (Intellecroal Properoy of the

Matoas Commirsion for Allied and Heoltheure Professions, Ministry of Health and Famndly Welfare), "
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End Semester Evaluation (ESE)

There shall be pravoeal examimanen for 70 marks m the subject.

Phisteibution of murks Tor ESE practical cxams;

ESE C1L | Grand total
Pracical | Viva sub Towal
Al el A 100 KRN

Question Paper Blueprint

Lot Murks
500)

| [neroduction and hstore, CT ponaple, CT generations, CT' Insorumentation, )
CT derecrors, Axial & Helieal CT — Slip ring technology [

2. Im:Lg._- post-processmg techniques, CT arfifacts [

3 CT Protocals for different body parts & Dental scan, CT Protocols for
Anmogeaphy de Pedfusion, CT contrast media and adminiseranon, CT guided| 19
interventional procedures

4, Muln-detector CT 19

ch Safery consideration, Documentation in T, Role of Medical Imaging 10
rechnologist m CT sean procedures, Quality assuranee in CT '

Total Marks (including opticnal questions) 0

A

o b

“lorteulun Handbook of Medieal Radialoagy aod Tmaging Techiod g |.'||111:|lnc:u.'|| Property af the
Nutional Commisaon for Allied snd Healtheare Professions, Miniry of Hedth and Famly Wellaee)"
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SUGGESTED LEARNING RESOURCES

B,
Title of Baok Author Publication
No.
| {.‘f'rmp_ui'acll Tomegraphy: Mhvsieal H -
Prineiples, Clinical Applications, and Euclid Seeram RT(R) BSe
Cuabiny Ceomntrnl : ; L O -
e MSe FCAMRT (Author)
| 2 Computed Tomageaphy for Lippincott
Technologists: A Comprehensive Texe i Phlrs \iiftarms and
Wilkins;
5 _ Compated Tomiography: Physice and
| Technology, A Seif Assemsment Guide | iy Seersiim Wiley-Blickwell
4 :’hu E'];I-ip?nt.’[hrmk;-ﬂpiltin’_:li.zing‘PFtutncnis : ot 'I'n'[:djjtull Physics
or Today's Feature-Rich Scmners EIMIL_ Publishing
pzczykutowicz Conporiting
EX B Manjor Kaur,
CT PROTOCOLS Maajid Mohi Ud Din IBD Publicanons
Malik

"Cusricdlus Hasdbook of Medlcal Radiology aod Imaging Technodogy (Tntellectual Propery ufthe
Nanonal Commissiom fur Alhed and Heaithcare Professions, Ministey of Healtb wnd Family Welfase).”

il
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Subject: Radiation Safety in Diagnostic Radiology

Subjeet Code: BMRIT - 024

RATIONALE

Radiation protection aims to reduce unnecessary radiation exposure with a goal to mintmize the harmitul

effeers ol wmizng radiaton. In the medical field, wonrang radiation has become an ineseapable wal used

for the disgnosis and rreatment of a variery of medical condidons o study mdtion physics relevant o

radiation protection to gain information on rdiation types and does receive w study the malerular und
gellular effects of radiatiens and to know the mdiaton quannates units dose limits and regulinory bodies

o know abour equipment design for radinnon protecton and o implement proent and personnel
radiatnan protécion practices for radiclopical procedures

COURSE OUTCOMES

At the end of the course; smadents wall be able o learn:
COT: Aim and need of radiation protection

COz ]ﬂtmduchrm tr Radiarion unirs and quantites

CO3: Understanding of various Radiation proteetion regulations und the dose limis

CC14: Radiation protecion to patients, occupational workers and general public in

Diagnosue Radiology
CO5: Layour of Radiology department

CO6: Use of protective devices and awareness of mditon with radiation signages

C07: Dose reducdon measures with technical protective considerations during radiology

CEX8: Different radiation measuring devices
COR: Effects of radunon on hiological ossoe

S y Total Fxamination Scheomie
l'eiching Scheme Credits
(Tn-Hours) | @arpy | Theooy Mashs Piactical Matks | Total Marks
g e r C CIE - ESE CIE ESE
z [ 1 5 30 70 30 70 200

CIE, Continuous Internal Evahation; ESE, End bin:mc:s'_i:ni' Evaluation; L, lecture; T, Tutorial; P, Practica

TUTORIAL AESI{"}NMEHI‘&_L

Tutorials should be planned o enhance leur-niﬁé. The facily shall decide suitible ASSIEAMENTS Minimum
one per unit based on the curriculum.™

“Carnonlum Hendbaook of Medioal Radiolagy and Traging Ter
Mool Commisston fic Alied snd Hesltheare Profedsions, Minksry of Health and Family Welfare),"

nEy ﬂm-;lim,tmd Properety of the

G

H—l—l—'"-'b
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THEORY COMPONENTS

The following topics/ subtapics should be raughtand nssessed in order to arain the identified competency.

Tuopic and contents

Radiaion Quanrites and Unies: Radiation- Radioactivie- Sources of

radianon - namral tadioactive sourees —cosmic rave terrestrial fadiation - -
man made radistion sources. Units of rdiadon - Quality factor - Flux-
Fluence-Kerma- Exposure- Absorbed dose. Equivalent Dose- Weighring
Factors-Effective Dose - Occupational Exposare Limits - Dose limits to
puhlic

I

Biolngical Effects of radiation: lonizadon, exoraton and free radical
ltovenation, hvdrolysis of water, action of radiation on e¢dl-Chromosamal
aberration zod its applicarion for the biological dosimerry- Effects of
whole body and acute irmadiation, dese fracdonaton, effects of jonizing
raciation on each of major organ system including fetus -Somatic effects
and  hereditary  effeers-  stochastic and  deterministe  cffects-Acute

-exposure and chronic exposure-1.1950) - factors affecting radio sensitivity,
Biological effects of non-ionizing radiation like ultrasound, lasers, IR, UV
g magnene felds.

Honrs

Marks |

15

IT1

Radianon derecdon and Measurernents: lonizartion of gases- Fluorescence

and Phosphorescence -Effects on photographic emulsion. [onization
“Chatnbers — proportional counters GM counters- santllation detectors

= liquid semiconductor detectors — Gamma ray spectrometer. Measunng
systerns — free air jonization chamber — thimble 1on chamber — condenser
chamber — Secondary standsrd dosimeters — film dosimerer — chemical
dogimeter- Thermaluminescent Dosimeter, -Pocket dosimerer-Radiation
survey meter- wide range Survey metgr -zone monifor-contaninagon
monitor -their principle function and uses. Advantapes & disadvantages
of varous detectors &its appropriareness of différent detectors for
different type of radistion measurement, Dose and Dosimetry, CT Dose
Index (CTOL, érc.), Muldple Sean Average Dpse (MSAD), Dose Length
Product (DLP), Dose Profile, Fifective Dose, Phantom M:.@Lsutcmcm
Methods, Dose for  Different  Application Prerocols,  Technique
Optmization. Pose area produet in fleoroscopy . and angiogeaphy
systems, AGD in mammography

Artificial Intelligence in Radiation Safery

Radiation protection: Radiation protection of self and patient- Principles
of radiation protection, Hme - distance and shielding, shielding -
calculation and radiaton survey —~ALARA- personnel dosimeters (TLD
and film batches) - occupational exposure.

10

& N FB'WQ Q#Rs

"Cnsrieslum Himdbuok of Medical Radiology and Imaging Technolgy Tntellectual Propery ef th:
MNoronal Commission for Alied and Healibiesre Professions, Ministry of Health and Family Wolfre)
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Radiahon Hazaed evaluation and control I"-_'I'Eph} ot Radiaton
protection, effects of ume, Distance & Shielding, Caleulation of Work
lnad, weekly ealenlared dose 1o radinnon worker & Generil publie Good
¥ wark practice 10 Diagnpsuc Radiology, Planming considerason  for ¥ 15
radiolegy, imcluding Use factor, pceupaney factors, and different shielding
mnterial,
Total 30 | 70
SUGGESTED PRACTICALS /DEMONSTRATION
Sr. No Hours
L, | Radigtion Quandoes and Unirs
. 15
2. Biulugical Effects of radinon 15
i Radiation detection and Measurements
Survey meter and personal dosimerer 15
Ardhcal Intelligence in Radiaton Safery
4. | Radiation protection; Prinoples of mdiation protection; ALARA 15
5 Radiation Hazard evaluaton and eoncreal {2
T
Evaluation System
Continuous Internal Evaluation (CLE)
51, No. Component ks [Weightage LA marks
M Sessional rest(s)
Twor Written tests Bll
Same Fﬂﬂ ETR.05 Smmnatnq: est
Average of two to be considered
Absence without prior permission to be matled as 0
Toral o L] .3 15
2 Conlinuous assessnient
Seminars/Case  presentations/ Logbook/ Case
frecords/ Record book fassignment
Toital 50 7.3 Fi
Total CLE marks 3
End Semester Evaluation (ESE)
= ~ "__.f:"h A
s —
*Curticubhun Hamdbook af Medieal Radiobogy and Ivaping Technology (Intelleomal Property of the 164

Matiomal Commisson for AlHed and Healtheare Professions, Minzetre of Health and Family Wielfaze).”



Written Paper

Type of gquestion ™o, of guestions|Marks perToral
question
Essay Question (EO) 3 (0 answer ) £ 1200
short Essay Question (SEO)) ) fto arswer T = }
Short Answer Queston (SAQY 7 (loanswer 5 3 1
Toal mirks
Dyuratiom {minunes] 13l
End Semester Evaluation (ESE)
There shall be pructical examindtion for 70 marks in the subject.
Distribution of marks for ESE practical exams:
ESE CIE Grand roral
Piactical | Viva Suls T'otal
- =
3l 20 30 LG 11}
Question Paper Bluepring
Unit Marks {(* 5%)
1 Radiacion Quanutes and Unirs {5
2 Riological Eifects of radiation 20
A Radianon detection and Measurements
21
Suryey meter aned perstinal dosimerter
4 Radiation protection; Principles of radiation protection; ALARA 19
5, Radiaton Hazard evaluanon and contol 18
Lotal Marks (including optional questions) ¢
' >
4 i - ._:\\. it
{_‘_ j =¥

"Cumentum Handsook of Medicsl Radislogy snd Tosging Techtology Intellecroal Propeiy of the

Mationul Commisaion for Alled and Healthcass: Professions, Miniseey of Health wrd Famity Selfare) *
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SUGGESTED LEARNING RESOURCES

5.
Title of Boouk Author Publication

Nu.

1 Radiation Protection In Dignosue X-Ray | Euclid Seeram, Parnck € | Jones and Barden
lmaging Brenniin Publishers

2 Development of Radiauon Protecion in Stearart C. Busho CRC Press
Diagnostic Radiology e Tne, LIS,

2 o = NeEs . : Jaypee Brathers
I'exthook of adiological Safery | Thayalan K Medical Publishers

4 Radianion Protection in Medical ; T Filsevier Health -

-y | Stackiewicz Sherer

Radiogtaphy |85

5 Basics of Radiation, Hazards and " e
L : ashant Kumar Jh: [BD Public:
Prevention In Diagnostic Radiolngy Frmaantit I MoRgeas

&

L SPan
e e

*Carricalum Handhook of Medical Radbobopy and Tragmp Tecknolopy (Lntelleenil Properry of the
MWationa! Commission for Allicd snd Healtheare Professions, Minisery of et and Faraly Welfare) ™
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Subject: Quality Assurance in Diagnostic Radislogy and Regulatory Requirements

Subject Code: BMRIT -025

RATIONALE

Cuality assurance resting includes the monitoring, evaluation and mainenince of equipment [or opumal
performance and stability, Tt 15 essennal that radiological rechnolowists recognize, récord and report,

aceording to policy, when a significant inereuse or undere sxposure in rdianon exposure pocurs,

COURSE OUTCOMES

At the wnd of the comrie studerts aill be obis to...
COT: Aim and need of radiation protection

CO2: Lirroducton to quality assurance
CO3: Understanding of regulatory requirements

CO4: Follow madiation protection tegulatons and apply practically

Teaching Scheme Testal Examination Scheme

(In Heours) Credits Theory Marks Pracuical Marks | Total Marks
(L+T+F)

1 Y. 2 3 L - 30 70 160

CIE, Continuous Internal Evaluation; ESE, End Semester Evaluation; 1, lecture; T, Turonal; P, Practical

TUTORIAIL ASSIGNMENTS

Turanals should be planned w enhance learning; The faculty shall decide swirable assienments minimum

ume per unit hased on the curriculum,

THEORY COMPONENTS

The following tapics/subtopics should be mught ind assessed in order 1o attain the identified competency:

rm J Topic and contents

maintenance.

Quality assurance programme at the radiological faculey level:
Responsibiliry; Purchase: Specifications; Acceptance; Routine testing;
Evaluation of results of routine testing; Quality assurance practical

Hours

Marks

Objectives of quality Control: Improve the qualiny of imaging therchy
increasing the diagnostic value; to redice the radiadon exposure;
Reduction of film wastage and repeat exammination; to maintin the
various disgnostic and imaging units at tieir dpilimal performance,

1 €uality assurance actlvitics: Equipment selection phase; Equipment
installadon and acceptance phase; Operational phase; Preventive

“Cartiruluen Handhook of Medical Radiofogy imd Lraging Techtinlog ﬂn:!.g’&r:al Property of the

-

S

Nartonal Commission for Allied and Healtboare Prodessions, Ministey of Health and Pamisy Welfie),
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prerckse 0 the X ray generaror gnd wbe; IT‘[{H;%: receptors from
processing, Radiogeaphic equipment: Fluoroscopie equipment;
Mammeographic equipment Conventional womography; Compured
tomagraphy; Film processing, mianual and avtormaoe; Consideration for
storage of film and chemieals; Faulrs tracing: Accuraey of imaging-
image distortion tor digieal imaging devices: LASER primer culibwanon

I

QA in Diagnostc Radiology

[iltration

Contact berween flm and intensifying screen

Contrast Verificatdona of Opuca! and Radiaden field congruence
Beam alignment

Focal spot size

Linearity of mube current mA and Timer

Applied potential

HVT and oo mbe

Resolunon

Grid akignment

AJA In mammngraphy

QA In CT
QA in Digiral Radingraphy

11

Regulatory requirements in Diagnostic Radiology
National Regulaiory Body

Responsibilitics and organization

Safety Standards

Codes and Guides

Care und mantenance of diagnostic equipment: Geaeral ponaples and
preventive maintenaned for routine - daily, Weekly, monthly, quarterly,
annually: care in use, special care of mobile equipment

Responsibiliues of licensees, registrants and employers
Enforcement of Regulatory requirements

Rale of technologist in radiology department Maintenance and care of
equipment: Safe operation of cquipment; Routine cleaning of
equipment and instruments; Cassette, screen maintenanee; Maintenance
of automatic processor and manual processing units; Routne

. K==88

R

“Curmealem Handbook of Medical Badiology and Imuging Technology (Iacellromal Property of the

Saticmal Commisaion for Allied and Healtheare Professions; Minieory of Health and Famiy Welfare].”

[
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miintenance of equipments; Recond keepmg and log hoak

maintenance; Reject analvas and objecdves of reject anlyss
programme.

Care and mainrenance of disgnostie equipment; General panciples and
preventve maintenance for routing - daily, Weekly, monthv, quarterly, 3
anmually: eare in use, special care of mobile equipment.

| "Total

18

SUGGESTED PRACTICALS/DEMONSTRATION

Ap plie:i potental

HVT and toal mbe
Resolutien

Grid alignment

QA in mammography

QA InCT

QA in Digital Radiogtaphy

Sr. No Hours
L, Quality assurance  programme at the mdiological  faculty  levek
R‘h}’p{!nﬂbﬂim Purchuse; Specificatons; Acceptance; Routne testingg
Evaluation of results of routing testing; Qualiey assurance pracucal exercise
n the X ray generator and mbe; Image receptors from processing
Radiographic  equipmént;  Fluoroscopie  equipment;  Mammographic | o
equipment; Conventional omogrphy;, Compured  romography;  Film
processing, manual and sutomatic; Consideration for storage of film and
chemicals, Faults tracing; Accuracy of imaging- image distortion for digiml
imaging devices. LASER printer calibrition
2. QA in Diagnostic Radiology
filtration
Conract berween film and intensifving scecen
Contrast Verification of Opucal and Radwarion field congruence
Bedm alipnment
Foeal spot size
Linearity of jube current mA and Timer
8

S

"Currtenduen Hendboile of Medical Radiolopy and Imaging Teehnelogy (Intsllectil Property of the
Naoonal Commlssion for Allied and Healtheare Professions, Minisory of Health and Pamily Welfar) ™
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Sr. No Haours
3 Regularory requirements in Diagnostic Radiology =
+ Responsibilives of heensees, registrants and emplovers
Enforcement of Regularory requirements
5. Care and mainrenance of disgnostic equipniént: Generl prindples and
preventive mumtenance for rouone - daily, Weekly, monthly, quarerly, | 5
annually: care in use, special care of mobile equipment.
Total | 36
Evaluation System
Conanuous Internal Evaluation (CIE)
Sl B, I(".mnpnn':m Marks Weightupe I A miarks
| Sessiomil tesis)
Twio Wiitten tests 1]

Same pattern as Summatve st
Averare of twoto be constdercd
A hsence withour prior permission o be marked as 0

Toral | 51!

2.3

2. [Contdmious assessment

Seminars/Case  presentatons/  Logbook/ Case
records/ Record book fassienment

Toea! St

.3

15

Total CIE marfs

30

End Semester Evaluation (ESE)
There 15 no theory examination for this subject.

End Semester Evaluation (ESE)

| (? Cﬁ_ﬁ

(,._" \.— >V

"—-—_'-‘.

"Currenlin Hundbook of Modical Radiolory and Insaging Technologs (Intellecoas] Praperty of the

Nadonal Comnigsion far Allied and Healtheare Professions, Mimstey of Health ansgd Family Welle) "
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There shall be pricrical examination for 70 marks in the subject

Distribution of marks for ESTL prcntcal exams:

FSE cie | Grand total
——— — =
Practical | Viva Suls Tonal

50 20 2] 10 FH.

SUGGESTED LEARNING RESOURCES

[ 5.
Tide of Book Aurhor Publication
Nuo.
I i’jualiu- Agsurance zind Control in Diagnostic | CBS Publishers
= ) Bhargavi .
Radiology and Imagng and Dhstriburors
2 Dr. R. Sundhararajan, | Thakur o
Cualicy Assurance M.V Kumudhavalh, Publications Pyt
Minal T, Harde Lid
3 | Quality Assurance in Diagnostic Radiology | |. MeLemore (Author Imprint unknown
4 An ?mmdu:mm 1o Duality Assuranee in Zafar Nevas JBD Publications
Radiologpry :
|

IBMRIT’Bad.iqugy Clinical Education — part V (studenrship)

Students will gnin additional skills in elinical procedures, interiction with patierts and professional
personnel. Students apply knowledpe from previous clinical learning expetience under the supervision of
a semior technologiae. Smdents are tested on mtermediace clinieal rdio dingnnms skills,

Studentship or observership must include:

A minimum of 14 hours per week is considered as studeniship in every semesters,

Provide simulation and skill labs for practising skills specific to the progeam in the initial yeirs of
observership// studeniship.

Ewvery semester tuist have semtinars/workshops an aew developments/ technologies. Check
annexure [or mnrkir-tg criteria. .

If the clinical facility is not within the same campus, tansportaton should be provided to rthe
students and interns,

All practical skills must be supervised and rccorded in i Logbook and skills 1o be evatuared after
the completion of the internship.

Ao QR

"Cierieabum Handbook of Medical Radiobogy and Imaging Technalngy (Tnielleetial Pruperty of the m
Madan Commission for Aied and Healthease Professinns, Minjiey of Heath and Fasily Welfare)."



184

P

“Cumsulum Handboak of Medical Badiolegy and Imagog Technolopy [Inmeliecmal Freperty of the
Mntioral Compussion for Allied and Hea!lthease Profeisions, Minstay of Health and Pimily Welfare) "
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Sixth Semester

\ g Ci'c.?j
T

"Carrdeudum Handbook of Medical Radiclogy anid Imaging Technology (Intelleemal Preqesty of the
Matonal Commiston for Allied and Healilimure Professions, Miskey of Flealt: and Frmily Welfare). "

172
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Subject: Basics Techniques in MRI Technology
Subject Code: BMRIT - 026

RATIONALE

Magnetic Resonance Imaging (MRI) i 4 non-dovasive imaging technology that produces three
dimensional deriled anatomical images. 1t 1s often used for disease derecrion, diagnosis, and trearmens
monitoring. It is baséd on sophisteaed technology thar excites snd dereces the change in the divection
of the roradonal axis of protons found in the water thar makes up living nissue. The student learn to
Recognize and planning different protocols and prepare and posinon pagents for MRI examination. To
gnin knowledege on Management of patents, contrast reactions MR1 Safery.

COURSE OUTCOMES

A the ened af the course ataelsntr will e abie fo...
CO1L: Define basie-principle and physics of Magneuc Resonance Imagiog.

CO2: Recognize protocols needed for Magnetc Resonance Tmaging examinaton,

CO3: Prepace'and positioning for Magnetic Resonance Imaging examinaton.

CO4: Interpret post processing of Magnetic Resonance Imapging images.

COS5: Prépare and position the patients for Magnetic Resonance Imaging examination.
COé: CHE'-EﬁﬂriZE knowledge of improving image quality in Mugneoc Resonance Imaging .

CO7: Scanning of patient with various Magnete Resonance Imaging protocals for betrer
represefitation of images.

COB8: Plan of post processing for Magnetic Resonance Imaging dar,

CcD9: M;ar_:égemmr of panent for any post contrast reactions,

Teaching Schetne Taral Examiiniton Scheme
' Credits
(In Hours) i Theary Marks Pracucal Marks Total Marks
(L+T+PF)
L |T [P c CIE, -~} pait CIE | ESE
3 1 B /- 30 70 30 70 200

CIE, Continuous Internal Evaluation; ESTL, End Semester Evaluaton; L, lecture; T, Tutorial;, P, Practical
TUTORIAL ASSIGNMENTS

Tutorials should be planned o enhance learning. The faculty shall decide suitable assignments minimum
one per unit based on the curriculum.

"Currcwlun Hendbook of Medical Radiclopy and lmaging Technolopy (Inmellecmal Proporey of da 173
Wagonal Commission for Allied und Healrhcare Penfessions, Minmtry of Health and Fumdly Welfare) ™



THEORY COMPONENTS

The following e wes ulsopios should be tmueht and wssessed i order to attain Qe identifed COTIDHE Ty
BIop I 4 F ;

Unit Topic and contents Hu-urs Marks

[ntenduction o MRI; Basic principle; Image weighting and contrast i
MRE, Instrumentanon  of  MRIMagnets-  classification, Types:

I : i
acdvantages, disadvantages, Gradient & Body Coils, RE coils, Shim coils, 12 15
Ramping, Cryogen. RE shielding
Encoding and Image formation-Encoding, K-Space; Parmerters and B

I Treacke-affs; MRI Palse sequences-Spin Eeho pulse sequence, Gradient 12 15

Echo pulse sequence; Fas U imaging Scijuences

Flow phenamend, Flow phenomena compensation; Vascular Imaging- |
P P gIng

11 | Pougtal Subreaction MRA, TOF-MRA, PC-MRA, Velocity Enending, 10 10
MR-Angiogram, MR- Venogram

Cardiac Imaging; Whele hm.ijr MRI Protocols; MRI Artifacts and rheir
v | compensation; MRI contrast agens-T1 contrast apent, T2 contrast 10 15
agent

MRI safery- [m]wEan and pace-makers, Electrical safery, Metallic safery,
v levsrrumeneal Eﬂfﬂt}'. Bio-effecrs: of MRI, Docomentation: Cality 10 15
dsstitance in MRI

Total 54 70

SUGGESTED PRACTICALS/DEMONSTRATION

Sr. No Hours

1. Instrumentauon  of MRI-Magnets-  classification,  types,
advantages, disadvanmges, Gradient & Body Coils, RF coils, N
Shim ceils; Ramping, Cryogen, RF shielding

2 MRI Pulse sequences-Spin Fcho pulse sequence, Gradient'

Feho pulse sequence; Fast imaging sequences 30
3 Flow phenomena; Flow phenomena co.mpensntiun 24
4. Whole body MRI Protocols; MRI  Artifacts and  their
compensiton 30
3 MRI safery and Quality assurance in MR1 30
Toral 144

AT G

"Carsicubom Handlbook of Medical Radialogy and Lenaging Technology (Tnelbecnal Property ot the
Mational Commimaan for Allied and Heaithcare Proiesaionm, Minstry uf Heald and Farily Wl fare,"
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Evaluation System

Continuous Internal Evaluation (CIE)

51 N JComponent Nlarks Weightage 1A muarks
1 [sessional rest(s)
[Taro Writken tiests Sl

.j.ll”L' |'_'1:|||l."l"|'| H b :\'.'I'III."..H Wi (sl
vetage OF two to be considered
Absenee wirhouar price pormission o b marked ax 0

Toral 57 0.3 15

2, IConnnuous assessment

BeminursCase  presenmiions/  Lophool/  Case
records/Record book/assignment

Toral S0 .3 15

Torad CIE mrarks 30

End Semester Evaluation (ESE)

Written Paper

Type of question N, af qucstium‘.lhrlﬂtks perTotal
question

Essay Queston (EOQ) 3 (1o answer 2) 1 20

Short Essay Question [(5FL) 3 (1o answer 1) 5 35

Short Afswer Queston (3AC)) 7 (o answer 5) |3 15

[ Tosral marks 70

{Duraton (minutes) 150

End Semester Evaluation (ESE)

There shall be‘practical examinaton for 70 marks in the subject.

Distribndon of marks for BSE practical exams:

ESE cie 1 Grand total
Practical | Viva Sub Toal
50) I 20 ) 100 100

"Cnrmculem Handbook of Medical Radiobogy and Imagmg Technology {Intellecnnl Propery of the
Masonal Commission for Alfed and Hedldheare Professsons, Minkstry of Health snd Family Welfaze].™



Question Paper Bluepring

Unil Marks (£ 5%)

1. instrumentation of MRI-Magnets- classificanon, types, ady antages,
disndvantapes, Gradienr & Hnd-_v Coils, RF enils, Shim coils, |'-L-,1:1-|F|ing_ {_'pcc;.g.;-m 14

RE shielding

2! MRI Pulse sequences-Spin Echo pulse sequence, Gradient Lcho pulse
sequence; Fast imaging sequences 20
3 Flonw phenomena; Flow phenomena compensanon 19
4. Whole body MRI Protocals; MRI Artifacts and their compensaton 19
3. MR satery and Quahty assurance i MRI 14
Total Mirks (including nprional questions) 06
SUGGESTED LEARNING RESOURCES
S.Na. Title of Baok Author Publication

Tomography and Magneric Resonance
1 Dmaging of the Whale Body Vol 18

“II) (Saunders),

John R, Haaga, Daniel Ball Elsovier

{Catherine Westhrook ﬁ:

2 | MR inPractice Caralyn Kaut Wiley—Blackwell
3 Protocols inMRI Carhervine Westbrook Wiley-Blackwell
An Introduction to the Physics and
Fyncton of Magaetic Resonance Pominik Weishaupr , Victor
B Imaging ) Koechli | Borm Springer; .

Madoeek , AL Froehlich

Concise Textbook of MRI Physics & Mazjid Mohi Ud Din Malik, | |BD Publications
2 Protocols , Mampor Kaur

\ — G,
e G

"Corriculuss Handbook of Medical Radiology and Imngng Technology (Inellecsul Propery of the 176
Nationgl Cominission for Allied and Healtheare Professions, Minisry of Feshh and Family Weltare].”
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Subject: Introduction to Nuclear Medicine Techniques

Subjeet Code: BMRIT =027

RATIONALE

1t 15 thebrineh of medicine that deals with the use of mdioactive substances in rescarch, dingneosis, and

treatment discase. In this stdent will leamn about the fundamentals of radioacuvity and vanas

interactons of mdiston with matree, endiopharmacenteals, insorumeneations mdsurmyg raclioaenviy,
PET imaging and putients care and safety,

At e enied 6t gizirgpstudents Wil D able po..

CO1: Define baste principle and physics of nuclear medicine,

CO2: Apply precautions while handling mdiopharmuaceuticals.

CO3: Recognizing the artefacts associated with nuclear medicine

CO4%: Asscss the knowledge of improving image quality in nuclear medicine

CO35: Management of patient for any late reactions assocared with radiorracers in

nuclewr medicine,

Teaching Scheme Toral Examinaoon Scheme
. Credits -
{In Hours) Theory Marks Practcal Marks Taal
(L+T+P) Marks
L T P C CIE ESE CIE ESE
1 1 2 13" 30 70 B % 100

CIE, Cq_nﬁ;h'lux:u's Interiial Evaluaton: ESE, End S_:mcste: Livalustion: L, lecture; T.Tg‘_@mﬁgl; 1" Pedvacal

TUTORIAL ASSIGNMENTS

Turorals should be planned w enhance leamning. The faculty shall decide suirable assignments minmmum
one per unit based on the curncalums: F

A

S

anp—"

*Currieulmn Hindbook of Medion! Radiologs and Tmagmg Technalogy (Tntellersal Property of the m
Watdotal Commission for Allied and Hesltheare Profesions, Menkstey of Health wisd Pasmily Welfuee) "



THEORY COMPONENTS

The following topics/ subtopics should be mught and assessed in onder 1o attain the identified compereney,

- Uit Topic and conternits Hours Muarks

History; lsoropes and  Radionuelides- Producdon of
Radionuclides, Transport of Radinnuclides; Radio Acuvite-

1 Radio  Aguve  ransformations,  Specific  Activity; = 25
Radiopharmicenteals-  Preparation, Precautions  while
handling

Gamma Camera instrumentation - Collimator- classification

and ypes;
Sing]t Photon Emission Ceomputed Tomography (SPECT); 7

)| 25
Positronn Emission Tomography  (PET);  Advanced
technigues in NM - SPECT-CT, PET-CT. PET-MRI1
Safery Considerations & Radistior Dose in Nuclear
T Medicine; Room lavout in nuclesr medicine 4 20
Total 18 70

SUGGESTI'ED PRACTICALS/DEMONSTRATION

Se.No Hours
28 History,  Isotopes  and  Radionuclides-  Production  of
Radionuclides, Transporr of Radionecldes; Radio Activite Radio
| Acove transformations, Specific Activity; Radiopharmaceuteals. | 12
Preparation, Precautions while handling
2, Gamma Carmera mnstrumentation - Collimator: classification and
types:
Single Photon Emussion  Computed - Tamogeaphy  (SPECT); 17
Positron Esnission Tomography (PET); Advanced techniques in
NM - SPECT-CT, PET-CT, PET-MRI1
3, Sufery Consideraticng 8 Radianon Dose in Nuclear- Medicine;,
Room layout in nuclear medicine ' 1z
Tetal 36

o G

"Curricsium Hardbaok of Medieal Rudislogy wid Tmaggng Technnlogy (Inellecteal Propesty of the
Mationa] Commission for Allied wnd Healthesee Protessions, Minisry of Tlealth and Furmily Welfare) "
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Evaluation System

Continuous Internal Evaluation (CIE)

51 Mo, [Componenr Marks Weigtage LA marks

Sessional test(s)

[Tres Wrirren rests Al
Sare pattern as Summtve test

Average of twa o be eonsidered

Alasence without prior permission o be marked as )
Toral 56 i3 15

OIS AEsessment

=

Seminarsy Case  presentations/  Logbook; Case
records, Record book /assipnment

Toral Tl 3 s
Total CIT marks 30

End Semester Evaluadon (ESE)

Written Paper

Type of guestion Mo, of ques:innsll‘-f[ar}cs per Total
question

Essny Gueston (EO) 3 (o answer 2y |10 20

Short Essay Quesaon (SEQ) O (o answér 7| 5 35

Short Answer Question (3AQ) 7 (wanswer 3) P 15

[Total marks ()

Duration (manutes) 150

Question Paper Blueprine

Unit : Marks (£ 5%)

History: Isotopes and Radionuclides- Producdon of Radionuelides, Tramsport 6f
1. Radionuchides; Radio Actvity-Radio Aclive transfomatons, Specific Acavity;
Radiopharmaceuticals- Preparation, Precautions while handling

5 |Gamma Camer instrumentation = Collimator classification and types;

Single Photon Emisson Computed Tomography (SPECT); Positron Emission

o 32
Tomography (PET); Advanced techniques in NM - SPECT-CT, PET-CT, PET-
MRI
3 Safery Consideratons & Radiation Dose in Nuclear Medicine; Room layourin 19
B nuclear medicine =
Total Marks (including optional questons) Heb
> G0
— L) .'.__'
\‘ S ¥
i d _--""-...
"Carmcalim Handbook of Medical Radiolagy and Imigrq;'l'u:h:-ul@r;}smd Propemny of the 179
Matzonal Commmission fir Alled and Healtheare Professions, Minssny e Health and Family Welfare]."
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SUGGESTED LEARNING RESOURCES

5.No. Title of Book Author Publication
. Nuclear Medicine Texthook: FL:E::[rl?i}]l:.::;‘l:LTuli: P:;Th:ﬁ:?l?m g
3 s 6 T W 1 i i
Methodalogy and Chnical Applicanons |, i S R SRR
; Strauss
Jones and
z Niclear Medicine Instrimenttion Jeanmifer Prekeges (Authar Barden
Publishers
3 | Nudesr Medicine Phiysics: The Basics | -mesh Chandpi & Arman Walters Kluwer
’ Rabmm
4 Nuclear Mediine Technology: Pete Shackere BA CNMT e
Procedures and Quick Reference ARRTN) {Aathor) '
A Coneise Guide on Basic Rudiation | Lalit Agarwal, JBD
: P]_a.'_uj_ﬁ‘ica, radiotherapy Pliysics & Nuelea Dt Arvind. Shukls Pulilications
Medicine

e G

"Cirricolin Handbook of Medical Rudialugy and Imaging Technology (Intellecimal Propeny of the
MNanonal Comnision for Allied and Healibéare Professings, Minisiry of Health and ¥amily Welkase) "
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Subject;: Ultrasound Techniques
Subject Code: BMRIT -028

RATIONALE

Ultrasound rechnigues provide students knowledpe on the basie principles of ultrasoaography and how o
prepare the patients for the sedan and also w identify any artefacts: T'o leatn abour the physies behind
ultrasound and m gain knowdedge regranding various ulrasound procedures equipment used in ulrtasound
artel patient care duting vlirasound procedures

COURSE OUTCOMES

At theend of the eourse studenes will be able ..,

CO001: Deseribethe Ultrasound properties, interaction of ulttasound with marter
CO002: Deseribe the transgducer and types
CO003: Explain the conecepre of image display

CO004: Describe Doppler imaging and ultrasound conteast agents
COMNS: Descrbe the image characteristics and artefacts

CO006: expluin the safery consideranons in ultrasound and protwcols

Teaching Scheme Toaeal Examination Scheme
Creclits o

(Ia Moy I Theorr Marks Practical Maiks Faital Marks
L)

. T WP C CIE " | psg CIE Esg

2 E! - 3 |3{.‘r 70 - - 100

CIE, Continuous Internal Evaluation; ESE, End Semester Evaluarion; L, teetore: T, Tatorial T, Pracrical
TUTORIAL ASSIGNMENTS

Tuterials should be planned to enhance leaming, The Faculty shall decide suitable assignments minimum
one per unit based on the curriculum,

L G
C/"’ -4".\. 25 o LI
"Cardealum Handhook of Medical Badinlogy and Tmeging Technology (Intellecrial Property of the 181

National Commissban For Alied and Healtheare Prodessions, Mimstry of Health and Family Welfase].”
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THEORY COMPONENTS

The following topics/subtopies should be raght and assessed in order to steain the identfied COMpPEiency.

Gt Topic and contents Hours Marks |
I Ultrasound: Propertics of wlrasound, interscnion ol
ulteasound warhy marer | 6 10
Transducers: Types of transducers, advances in the design
I of modern ulirasound transducers f 15

Image  display:  Display  modes,  olumsound
Instrumentaiton, controls, image storage, Scan converter
I F‘!tlm‘-r'_r,. phnmgm]:ltl'uc film, mui'lnr firmuat  eamera laser 6 10
imager, colour and video thermal prinier, compurer storage,
pre and post processing technigues

D_nppler Imaging: Doppler principles, continuous wive
Dappler and pulsed Doppler, duplex scanrng, colour flow

v iﬂjmgltjng, power doppler, hirmanic imaging, estended field | 6 15
af view
Ulteasound contrast apents

Image  characteristics and  actefacis:  vascular,
interventional, intranperative anel ophthalmic
V. | ulteasoneggaphy, 3D and 4D ultrsound imaging b 10
Artificial Intelligence in Ultrasound

Bio-effects and safety considerations in ultrasound,
ultrasound system performance measurements, ubtrasound :
Vi cquipments quality assurance — conventonal Dappler | 6 1w
l svstem testing and documentation

Total | 36 70

SUGGESTED PRACTICALS/DEMONSTRATION

Sr. No . ' Hows
1L Ultrasound interaction of ulun;crund with Tl"l:ttﬂ‘_‘l:- 6
e Types of transducers, advances o the desigrt of modern ultrasound
transducers fi
3. Image display: Display modes, ultrasound instrumentation, controls 6

(’"‘Tb-v\g:’} G,

":.J--.-
e

"Carrieaiim Handhook of Medical Rsdiobogy and Imaging Technalogy {Intellevo] Property of the 182
Wational Comumission for Allied and Healtheare Professinne, Mindsiry of Health and Pasily Wel fare).
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=" = y
Y Hours
Sr. No I
4. Duoppler lnmging: Dppler |1r|n|_||1l|:'-., CONUMUOLS Wave [:“'ri'll‘lifl' aric] I|
putsed Duoppler, duplex scanniog, colour Oow amagiog, power doppler,
armanie imaging, estended feld of view o ]
Llrrasond contrast agents ,i
3 Image characteristics and artefacts t
h. Bio-cifects and safety considerations in ultrasound, altrasound svstem
performance measurements, ulirsound equipments quality assurance 6
Toral | 36

Evaluation System

Contin

uous Internal Evaluation (CIE)

Sl Now

W omponcny

W eizhtage

LA marks

1

Messional testls)

Mo Writren teses

r\ﬂnw pattern as Summative test

Average of oo to be considered

Absence withour prior permission o be marked as 0

Toread

51

8.3

[ o ununus assessment

recors/ Record book/ assignmen|

Seminars/ Case  presentavons/  Logbook/ Case

Toral

1.3

15

Toeal CIE marks

34

End Semester Evaluation (ESE)

Written Paper

Type of question

Mo, of questiun?arks

uestion

perTotal

Essay Question (ELY)

3 (to answer 2) 10

20

short E

sgay Quesdon (SEQ)

O (toanswer 7)) |5

35

Short Answer Question (SAC))

7 [t answer 5) 3

B

Toveal marks

70

Duradon {minuces)

131}

*Carriealn Handbook of Medical Badiclogy and Imaging Technolopy (ineelleenal Properry of the
Mutiomal Commizaion foe Allled and Healrhesre Professons, Minisory of Healdh and Family Welfare)™
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Question Paper Blueprim

Unit IMarks (£ 5%)

Ultrasound: Propertics of ultensound, intercton of uliresound with marter
14

Transducers: Types of mnsducers, advances in the design of modem|

ulitasound rransducers 20
Lmage display: Display modes, ultmsound imstramentation, conteols, image

storage, soin converter memory, photographic film, avald formiit cimera laserd ta
imager, colour and video thermal priner, computer stovige, pre and post
processing techniquus

Doppler Imaging: Doppler pranciples. continuous wave Doppler and pulsed

Doppler, duplex scanaing, ¢olour fow mmaygng, power doppler, harmonic

imaging, extended field of view 20
Ultraspund conteast agents

Image characteristics and artefaces: vascular, interventional, intraoperarivel 14

el ophthalmie ulerasonography, 3D and 41 ulirasound imaging

Dio-cffects and safety considerations in ultrasound, ulirasound svstern
icrﬁmfmsncc measurements, ultrasound  equipments qualite assurance — b4
conventional Doppler system resting and documentation

Toral Marks (including opdonal

96
questions)
SUGGESTED LEARNING RESOURCES
S.No. Title of Book Author Publication

| . | Vivien pibbs, davideole, Cruarchill

| Ulrsasound physics and rechnology e Ry Livingstone;
5 || Megamat DRgIGRCER oNand Philip 1.5, World Health

Palmer {(Authaor) Organizanon

Physics and Technical Aspecrs Dingnn:auc
o U]r_m_guund y I}l [\II‘I:DH K i‘il]‘BS

. BAGHEL {Author PUBLISHERS
T Diagnoste Ulerasound i Carol M.
-+ Rumack {Author}, Deborah | Elsevier:
Lewine (Authort)
Ulerasound Imaging (1000 Mulople Yaday JBD Publications
5 Choice Questions)

Subject: Biostatistics and Research Methodology

“Curricahin Handbool of Medica] Badvology ind Imsgng Technology Inielleciusl Property of the
Matinrsl Commission fos Allied and Healthears Professions, dlintsery of Healrh and Family Wilfae),™
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Subject Code: BMRIT -(29

RATIONALE:

The application ol stausteal echmgues o scemile research i bealth-relared  Telds. imcluding

medicme, ology, amd pl.1|:||jt health, and the development of new wols o study these areas.

COURSE OUTCOMES

g e wrd of the moweve sty il be alie o,
COL: Understand the Impaortance of statstics course in the curnculum

CO2: Understands Stansteal Terms

CO3: Possess Knowledge and Skill in the use of Basic Smtisdes in the analyss and interprimition of

clata
Teaching Total Examination Scheme

Scheme Credirs Institure level exam only;
(ln Howrs) (LA+THF) The losorore level examinanon will be held before e
T P C commencement of the University examinations. A Pass in
L the subjecr with a minimum of 30 marks (30% of the royal
LN} maarks) 15 compulsory in order to be eligible for the
| award of degree. These matls will not be considered for the
award of class. Supplementary examination shall be
1 ! =5 2 eonducted by the Insdmore for the benefic of unsucecssul
caneidates, Supplementary examinations will be conducted
within six  weeks/six  months from the date of

ananuncement of Tesults,

1., Jecrues; T,

Turorial; 1P, Pracaeal

THEORY COMPONENTS
The following topies/subtopics should be taught and ‘4ssesded in drder to artain the idendfied
E{Jmpﬁ't‘ﬂﬂw.
Uit Topic and contents Hours
lneroducrion: Meaning, De%iﬁn?fih’arnut:ﬁs'lim ol Statistiesy Importance
I of the Study of Stadstics: Branches of Sranstdes; Descripove and Inferental 3
Statistics; Varables and Ther Types. Measurenient Scales.
Tabulation of Data: Raw Data, the Array, |'tnq£nﬂnfﬂ'—:imlmnnn. Basic ==
Principles of Graphical Representation; Types of Diagrams - Histograme,
II Frequency Palygons, Smooth Pregquency Polygon, Commurtative Frequency 3
Curve, O pive, Normal ProbabilityCurve.
Measure of Central .Tendenq:: Need For Measures of Central Tendency;
I Definition and Calculaton of Mean; Ungrouped and Grouped Meaning, 3
Interpretation and Caleuladon of Median Ungrouped and Grouped; Meaning

2 G

1——-—'-""'I
“Cnrricubzm Himdbook of Medical Radiology and Trmagmg T oy ereml Propery of the
Mational Commigston for Alled snd Healiheare Professions, MinEiy of Health and Family Welfare)."
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and Calculstion of Mode; Companson of the Méan, and Mode; Guidelines
tor the Use of Vanous Measures of Cenrral Tendencey.

Measure of Vamabilin: Need For Measure of [Dispersion. The Range, the
Average Devintion, The Vanance and Smndacd Deviatony Calealagon of
Virtance and Sundard Deviation, Ungrouped and Gﬂmpﬁd

Probability and Standard Distributions: Meaning of Probability of Standuird
Distnbunon, The Bmominsl Distributon. The Normal Distributgon:
Divergence from Normaliny - Skewness, IKurtosis

Sampling Techniques: Need For Sumpling - E-fri;[cria For (_mndé-.]m_plc,s
Application of Sumpling in Community, Procedures of Sampling and

VI Sampling l 3
Dc'.ﬂ.ignﬁ Errors. Sampling Varaton and Tests of Significance.
Total - |,
SUGGESTED LEARNING RESOURCES
5.
Title of Book Author Publication
No.
1 ' Elements of Healeh Senswcs Rao, N.5 o
277 introduction of Biosuatistics Sunder Rao
3 Methads in Bio-Suausucs BIK. Mahajan

4 FElemenrary Starisnics in Medical Waorkers

Inderiir Singh

5 | An Introducton to. Statistical Methexds,
Bam Prasad &5ons

Gupta OB

BMRIT Radiology Clinical Education — part IV (studentship)

Students will gain addinonal skills in. clinical procedures, interuction with paricts and professional
personnel Students apply knowledge from previous clinieal ledrming experiende under the supervision of

a sentor technologst. Studenes are tested on intermediate clinical radio diagnosis skills,

Studentship or observer ship must include:

* A minimum of 14 hours per week is considered as studentship in every semester.

* Provide simuladon and skill labs for pracucing skills specific to the program in the initial yeass of

observer ship/studentship.

ST G,

"Curricadun Mandbook of Medical Badioloj and Imaging Technology (Tnreliecrual Propery of the
Manonal Commissian for Allied and Healtheare Professions, Minkory of Feldh and Farmily Welfare) "
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= Every semester must have seminars/workshops on new developmenss/ technologies. Check

anacxure for marking eritena.

If the chnical facility 15 net withim the same campus, ransporation: should be provided  the
students and nterns

* Al pracncal skills muse be supervised and recorded in a Logbook and skills to be evaluzted afier
the completion of the internship.

"Currevhun Handbook of Mediond Radinlogy nnd Trmging Technology (In
Natiord Commission for Allked wnd Healthcare Professions, Minisoy of H
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Skills based outcomes and monitorable indicators for Medical Radiology and Imaging
Technologist during internship:

5. | Leamin . Applications svnthesis | Hour
£ Knowledge /comprehension g : t
ne. | outcomes Jevaluation 5
. Determining x-ray, CT scan or
[dennfy the arca for treatment. 1 - ’
MRI sean necds of pancm
! Be able 1o merprer Understand  and - ineecpret
l wrid .n",ﬂu:m: U Quanufy  the  practical problems mstrucnons and requisements | 200
prestnption associated with machine and accessory | documented by the
equipment limittions physican in  the patient’s
prescapon
o a7 f Reliably  perform  all  non-
Seleering and performing busic views citeist SRS Ridsstnk
(projections)  and  conventional L_mvm;ﬁn]_l'l . BHAPH
CONCrast e !

. . ; . .| studies and non-contéast plain
studies asing appropriite radiographic ol - o checial
parameters and cquipment . SRR Gid

SnEnons
Operate anl o
PR sizcid] I . Control and  muanipuiate
wverseée  openton | Carrying out routine procedures for , ; !
2 # SR ' } ; parameters  associated  with | 200
of raciologic | troubleshooting and maintenance of S | A '
i : wobure and processinge
Eequipiment nmaging I P i
; to provuce @ regquired v oF
snd processing systems d -:irahIL quslin] R
e , ;
Apply quality conttal
I procedures for all radinlogic
equIpment
| = . = 0.4
' Reeogmize the importance of accorate T S n—
transfer of informaton to allow for ;
e e S5 Foe appropoate  device  for  the
i i Lh:““”- i gl | individual patdent within the
pae P ’ context of the prococol
| prescription -
Be ahle to tpnsfer | ' a
all relevant | Know what shiould be | Apply the notessiry
E | mnformarion and-| included . g precautions In production Lh]
complete  sccurate :
documentation Know w whom or whese the lmplement  coment  QC,
d - il and | HOrage and hindling
: z rocedures  for  shicldin
informanon should be sent ﬁﬂ\fitf_ﬁ B
Be aware of the legal issues relating o
documentation
4 :{Cﬂm rh::. ® shielding | ¢ ngrrner the most | ()
evices/methods available appropriate  device for the

¢ ’fjlh:'ﬁ"\w@ C:DJ

"Currielun Handbook of Medieal Radindogy and Immgengr Technology (Inuellecnl Properny of the
Matlonal Commission for Allied and Healtheast Trofesdons, Ministry of Health and Family Weltars) "
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Be familiar with the diagnostie plans
for all patients on the
trestment unit

accordance with recognized
procedures  and  consistent
with the department protocol

5. | Learni . Applications / synthesis | Hour
ng Knowledge /comprehension PP 4 /8
rice, | OULeses Jevaloation 5
individual padent within the
comtixt of the prococol
" . Appl the ST
Be ahle o prepare | Koow how o use these devices PPY : i
: precautions in production
the dipgmostc _
machinery | Implemene eorrecr QC,
Recognize the associnted | siomge and handling
health and safery issues procedures firr
| wrmihilizanon devices
| Recognize the impormnce of tweam Parkicipale in the orgbatitn
| inr:n:'i:il..rm P al the dailv wirk schedule 1o
I Be able to carry gue o maximize efficiency
rhe < tlaily
5 | orpanizaton of the | Lixphin the principles of effective | Inform the patient about the | 100
treatmeny communicaion procedure
umt
Review  the  individual  patient
TEGUITEINENTS
; Imerpret the diagnosic plan
B bl Able o imerprer  the  setup P 1 -l u" : i:ﬁt l'ﬂg_ﬂﬂt
o o T information o i P
accuratrely and accordingly
comastently  ser-up
fi : 5 Apply  knowled f rudiographi 200
and produce a good | PP r. hg,’t S dd -3
L quality radinlogical deﬂiﬂnﬂ h‘-” the  production  of (:n.r'r:.-'in.i__;. out quabin control
| image rRdiOpranhs tests on images obrained
and the assessment of image quality
: Explain  the  anatomie  and
£ ¥ a0 | _ . physiolpgical  basis of  the
Be familiar with the treamment plin procedure 1 be
undereaken
. Identify and  explan  the
e able 1o prepare | Idennfy rEparatory o5 ; '
£ i 1d ’ » ary possible side cffects o each
and posiion the | procedures By
7 pabent  for the pa 200
procedure : Check — all  preparatory
procedures have heen
completed
ldenrify the patent in

TG,
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5. | Learnin ' + ications synthesi
g huwledg:fcum]:mh_cnamn ﬁppll 2 / synthesis | Hour
 no. | outcomes Jevaluation s
Recognize the signs and symptoms | Analyze the informanon snd B
associared with | integrate to define the aptimal
| tveatment in differenrsites patient positon
| Chseuss the Importanees of | Interpret the diagnostc plin
posient identificaton and how it | and  use  che COUipmonL
showld e carned ow sccordingly
Recognize the impaortanee of accumie | Complete the  trewment
documentation documentation accurately
_ Know whit shoulbd be | Ensure all legal requirements
Be able to complete | included have been et
| B Accurate - &
treatment Be aware of the legal issues relating to o
dlocmeneanion Ireatment
ducumentation
List support groups that might benefit
patients
Adyise patent on
appropriate : :
PP Explun the impack of ] S
2 nurrnon, seual g Assess thie patiéne’s | _
9 | : nurritional status on patient wlerance i 50
funchon, vest, skin = nuerinonal stans
ol treatment
carc, nawses  and
D[hf_‘.‘f 5!.'TI'I,FIT!I'HS-
ldentify needs and
Monitor trearment process/outcomes | expectations of patent/health
care professionals
, 4 l. ] Salve crearment
10 Mﬂrrlmf and assure § Idenufly. problems © in.° teegtment - process/ontcome prohlems 50)
quality process/ outcomes
Krow what patient care 1s relevant for | Evaluate  powential  solutions
the procedure - thoroughly '
Define and explain the data that must [ Chéck  and  vedfy  all
HBe able to carry out | e transaferred mmmmrs
11 | the necessary dara | 3 : S— {1
signarures
Apply knowledge of radiographic | Perform X-ray film / image
{3 | Be sble 1o process imalging to the production of Eml:cs:fing rechnigues -
radiographic images | Fediographs (including dark room
and the assessment of image quality | techniques)

|
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. | Learni ; Applicauons synthesis | Hour
S ng Knowledge /comprehension PP : I ey
no, | Culcenes Jevaluation 5
Contral and manipulate paramerees
pssochatied  with exposure and
processing Acquire an aIppropoate e
4% per instructons
w produee w0 vegquired image of
desirable gualiny
|
Prompily recognize and assess the | Know the correct medicatons
pity b
Récopnize contras: reactnns and gther treatment opticns
| : * g
13| induec] arhverse S S R T 1o Recomaise he | 100
11 : AR ; AL an’ SOTES . i .
FENe 2 L contruindications - of  allergic
awvnid the reactions ) ;
renctons
ki =, Recognize the crivical | Make carTecHons in
SRy g ﬂﬂﬁ U srrucrures on the verification images acrardanee wirh the promocaol
14 | correctivégotionsas 1)
per instruetions
ldennfy the correct imaging protocal | Record any eorrections.
| B sl o | Assess the safery feamees
. | mplemeat  heakth | Explain the health und saferr fssues for | T L5
15 q For S 1 seafF ¥ | ensure they are in place and | 100
an safery | patients anc st ! ;
- 7| P ' | adhered to
procedures |
Beable to interpret, [ hlumif}' e :Lppmprintc
| ﬂpﬁr b Define and explain the data that must | personnel 1o whom speeific
| disseminate be disseminated ;}[Lill“?ﬂ!f‘.ﬂﬂ‘ shiould e
16 | informadon s a Semnace 100
mﬂ“m[’ L?i— Eh“ Commuricate  the eorrect,
medical  imaging relevane  and  apprepriate
L information
Explain the legal and ethical puidelines | Practce in :Lc-::qrdaﬁf:: with
related o the | legislaten  regulations  and
rofession ethical puidelines
Be able (36| F 2l
17 demonstrate Be AWwEre of Vi own | Promote chllaborative 100
" professional competeitey levels prictice
behaviour ¥ i — -
ldennfy the eltments thar o reflece
professional
appedrance and manner
Explain  the components  of | Self-awareness of ther own
Be  able 10 0d communicarion personality traits
18 demeonstrare a 100
eids o e Dreseribe the main personality tpes Ansigat Bewhe ditlsfeons 0
attitude 1o patients P ¥R peesonality influence approach
, Cfls
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'S, | Learni : , icati ithesi
| Learning Rrivwledge/eotipictiension App[mat}ﬂm / synthesis | Hour
. | ouicomes Jevaluartion g
| Be aware of the patcnt ‘gmdér. age, i
cultural backeround, educstional level
ind socidl sitpanen
_Réuﬂm:[}' inspect the aren |
Deseribwe the radinon | ensurg that radiation
fe ﬂl:"'i 0 ensure | hagards and how they are managed preection  measures  are in
19 r-.tdmu;_m protection place and functional 100
legislaton i5 e fiir
relating el radiaton
protection
Be able to CHrry. out e .
Explain Quality Management ’
the 5 . | Perform the
. System (QMS), Crality | 7 : #
20 | daily fweckly 12 | daily/weekly/monthly  QC | 100
it oo | Afsumince (QAY  and  Qualiny -
Chualine Control Canteal (QF © | procetures
() checks )
o ) - | Identfy  the  appropriate
Be able w review | Define  ceareh  tenma for  specific | |, T a
21 ! I ternture  in the area  of | 100
thie literarure treatment sites i
interest
Be able to supgest Evaluate research with |
22 | implementation of | Identfy relevant sources of Research | respect Lo current [ 50
research findings departmental practice
Be able to sugpest/ ldr:ntiﬁ-'llitcmmre 0 support rescarch | Review the literature i the
el e Propasi Aarea
73 !n'ljji']-.fl. tUP':I'CS I[l-.ll' B 5”
medical  imaging "Defre the  necessary steps i | . , s
research : . d Formulate a research quesiion
prepanng and carrying out research
Total Hours- 2400 5 E ; -~

.'\ WFQD C':;'Rn

“Carricatum Hardbook of Medical Badiology and Imapmine Technology Qniellectial Propery of the
Matlard Commission for Allied and Fealtheare Professione, bimistry of Health and Family Welfare) "




208

Annexures

MONITORING LEARNING PROGRESS

It is essential o momitar the learnmg progress of cach candidare through contmuous appraisal
and regular assessment, It nor only helps reachors o evaluae stadents, bat also soudents 1o
evaluate themselves, The maonitoring he done by staff of the depariment hased on participation
of students in varous tesching) learmng acuvities, To may be structured and assessment shall be
done using checklises that assess various aspects. Madel ehecklises are given which may be eopied

aned used.
The learning our comis w0 be assessvd should melude:

- Acquisition of knowledge: the methods used comprise of Log Book' which records
participaton inwvarious reaching/ learning senvities and menroring of studenrs. The oumber of
activities attended and the number in which presentations are made arve to be recorded. The log
bookshouldpenodicallybe validated by the supervisors. Some of the actviries are listed.

b Seminars/ symposia the topics should be assigned to the student well in advanee 10
facilitare i depth study. The ability ro do lreramre search, in depth study, presentanon skills and
vge of audio- visual wids are 1o be assessed using a checklist see Moded Checklist]).

c. Work diary/ Log Book- every candidate shall maintain a work diary and record hig
partcipaion in the trining proprammes conducted by the department such as joumal reviews;
seminars; ete. Special mention may be made of the presentations by the candidate a5 well s dewals
of experiments ar procedures, iF any conducted by the candidare.

o, Reeords: reenrds, log books and marke obmined in wses will be maintained by the Head
af the Department and will be made available o thelnmeersity,

Log Book

The log boak is a record of imfmrmnt acovitics of the candidates during his training, Internal
assessment should be based on the evaluavon of log book. Collectively, log books are-a tool for
the evaluation of training programme of the insttudan by external agencies. The éoord includes
academic activities as well as the presentations and procedures carried our by the candidate.

Procedure for defiulrers: every department should have a committee to review such situations,
The defaulting candidare is counscled by the guide and head of the dc'fmrtmcnt. In CXEreme cascs
of default the departmental commitree may recommend that defaulting candidate be withheld
from appearing the cxaminarion, if he fails to fulfill the requirements inspite of being given
adequate chances to set himself right.

et
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Checklist- I: MODEL CHECKLIST FOR THE EVALUATION OF THE
SEMINAR PRESENTATIONS
Mame of the srudent: Dinte:

Moame of the faculey/ observer:

Tide of the seminar

Sl. Items of observation during Poorl | Below |Average |Good | Very
No presentation average good 4
: r 1 2 3
| [Topic chosen was
2 |Exrent of undersanding of seope &
objectives of the paper by the
candidare
3 NWhether ermss- references have been
consuleed

4 Whether ather relevant references
have bien consulted

5 |Abllity to respond to guesnons an the
per/ subject

Audio- visual aids used
Ability to defend the topic
El;},‘nt? ol preseniation
Any other nbservation
Total score

Reparks

D] ]

Wi and Slotintars Of e FRCabY . oo imi s s R SRt

4 I\i_._‘N@ G‘fﬂl‘ .
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Maoidel marking crtera for Supervisor/mentor Facaluy:

S.No. Parameter Score

 F Proficiency of knowledee required for each mdiologioil maging -3
procedures

2 The competency in skills expected 1o manage each radiological imaging ]
proczdures

3 Responsibaliy, puncaalicy, work up of case, involvement in (-5
follow-un repores

4. Capacity to work in o ream [Behaviour with colleagues, 0-3
technologist and relagonship with other healtheare workers)

2 Lnitiative, partcipation in discussions, rescarch aptitude 0)-3

SCORING SCALE:

0 Dissatisfied

1 Poor

2 Below Averape

3 Average

4 Lrood

5 Execllear

Nate: A seore of less than 3 in any of above items will represent unsatsfactoty compledon of intemship

#%)
\ ? P
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3.2 Master in Medical
Radiology and Imaging
Technology

(MMRIT)

\
\
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Muasrer in Medical Radiology and Imaging Technology

Inroducton:

Learning Objectives:

Muster in Medical Radiology % Imaging Technology is specifically mmed ar those candidsces pursuing o
professional/academic career in Radiology &lmaging Technology. It is disigned 1o provide specialized
trainmng in the scientific principles of modermn Imaging sciences and in the spplication of these principles
in the ficld of Radiology & Imaging Technology. [t 1s designed as a higher degree course suirable for
graduates having expenence in the technology of Radiology & lmuging Technology. The ubjective of the
programme s 1o tedn students to be qualified, patient focused, compassionate, coocal thinkers for the
comimurity who are engaged in lifelong learning.

Upion snceesstul completion of the Master course, srudents will have developed a brosd knowledge of the
prneiples, rechnolage, instromentation, recent developments and proper handling of the modern
rachological and itbaging equipment’s and proper exceution of the various radiological procedures and be
able to embark upnn a successful career 1o their chosen direction of Imaging Seience research.

Expectation from the future post graduate in providing rescarch/academics /patient care
Perform a range of mdiogeaphic/radiological examinations on patients to produce high qualiey images,

I Werifying informed consent, assuming responsibility for patient needs during procedures.

2 ﬁpplmlb principles of ALARA to minimize exposure to patient, self and others. Seartng anid
mainaining INtravenous aceess as prescrbed, Tdentifying, preparing and /o 1c|n1m_tstcrmg mt:l:cur-nm
as prescrbed

3. Evaluating images for technical quality, ensuring proper identification is recorded.

4. Performing dingnostic radiographic/ madiolopieal and non-interpretive fluoraseopic procedures

5. Assist radiologists and senior staff in complex radiolegical examinations,

6, Record imaging identfication and paticnt documentation quickly and accurately and observes
protocols.

7. Research and development of new techniques ind procedures as assipned,

8. Promotes effective working relationships and works effectively as part of a department / unit /
tearm inter and intra departmentally to faciliaee the department/unit's ability to meet its goals and
cbjectives.

9.  Follows established safery practices includinp biohazards, exposure conteol plan

0. Demanstrates tespect and regard for the dignity of all padents, families, visitors and fellow
employees to ensure a professional, responmbln: and courteous em’lrﬂmmtﬂt.

11, Identifving ancdb managng emeegency situations. o

12, Performing nngoing quality assurance activities. | '

13. Ensure safe custody of ‘ﬁ]]-ﬂlt_:_ accessories of the X-ray/radiological unit of which he/she is in
charge. Keeps the X-ray room locked when notin use:

14, Understands and observes health and safety regulations/precautions and instruction for sclf and
others protection. He/she should wear a dosimeter during duty hours,

13. Artends all in service education program required as per hospital policy.

16, Providing education and monitoring students and other health eare providess.

17, Orientation and reaching students and new emplovees,

18, Leams new technologies and technologies as required by the professional hodies.

19, Impart appropriate training to the students and other staff,

12»‘\"-@ G‘IQD
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2, Should have manapement and research shills.

21. Te exhibit keen intevess, nitanive & drive in the overall development of the Department mriel
‘Leadesship Qualitics” for others to follow

22. He / She is expected to be confident and o perform all the dutdes diligently with urmisse sineerity
and hnnesiy.

2 Anv other dury/rask/work assigned by any higher authorny like Direeror, Dean, Medical
Superintendent, Head of the ]jrp:u‘um:m Fromm thme to e either n YPublic Interest™ or in the interest
of upkeep [ development of the Department / Insorarions.

Minimum standard to start the MMRIT programmes:

Accordance with NCAHP regulations Instton/university with having medical college wiath hospiral
serup shall be pernutted an annoal inake capacity of 10 admissions (maximum) annually. Mo shall
paramedical institutes/callepes having no own medical collepe shall permitted w start the Master degree
programme. The phase-wise requirements to be fulfilled by the spplicant eolleges for ohtaining letrer of
intent and Lerter of Permission for establishment of new collere or mcrease in annual ineake MMRIT
admissions annually from 10 to 15 intake. Maximum of inmke in the Master depree progrme is 15
candidares. Ny shall permission of the intake o be permitted mare then 13 0 any institute or college.

For the institutes to be capable of providing ligh quality teaining to e stuclent and exposure to all the
related modalities, it should have the following:

= Heray Unir (CR, DR)

+  Maobile X-ray unit

*  Fluoroscopic unic

*  Ultrasomography, Color Doppler Equipment
»  Mulo-slice CT Sean

*  Mammography

« DEXA
+  MRI
» DX

Note: Srarting MMRIT program i O, MRI I].!:td Brease Imaging apart from the :l.h!wu___ut[uipmtmr'ﬁ
the institute must have state of art high end equipment in these speaalizadons.

The teaching facalty (with annual intake of up te 10 students) for the MMRITs slibuld have 3 minimum
of Master in the MRIT or MRIT with PhD in relevant subject. :

* 1 Professor

v 2 Assoc. Prafessor

« 4 Asst, Professor-

* 8 demonstrators

Method of tca.d:ll.l:l.g and learning-
*  Lecture
= Turoral

*  DProblem based learming

«  Small group teaching and learning
*  Continuous interactive learning

»  (Case-based

*  Project based

S Gl
(” "ad
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. Rescirch project Resenrch was considered by the group o be viers important in order 1o keep
pace with other protessions and to generate o research backeround for aur own profession.

" Seminars

*  Chimenl conferences

= E-learning

+  Skills laboratory

= Indhastrigl vigle

Infraseructure requirements:

*  Minimum 4 classrooms with minuum scating capacity of 10 smdents

. Faculry rooms, Common ropms for students

* Auditorium/ Conference room with minimum seating capiicity of 150 sradenrs,
* Mimmum 2000 sigft Library '

*  Srudent canteeny cafeteria

Eligihility for admission:

Selection procedure:

Bachelor in Medieal Radiology & Imaging Technology (341)/B.Se, Medical Technology Radio diagnosis
and Imaging/ B.Se. Radiological Technology/B.S¢. in Radiography/B.S¢. Mcdical Technaology (X-rav} or
equivalent o BMRIT with a minimum 60% marks in Bachelor. Bachelor course must bie thrie vinte Colrke
and onc year of internship/one year of working expetience must be considered for the Master degree
adomissidin,

The selection of the eandidates for admission to the course is made on medt on the basis of camhined
entrance examimation conducred by NCAHP/NEET. The admission nodee is celeased in all leading
Enghsh Newspaper. Only those candidates will be eligible who score minimum 60% marks in the sntrance
test for General Category candidates and 55% of for those belonging to SC/ST CALEZOY.

Selection of the candidate on the basis of Dntrance examination condueted by the nadonal cammission
INCAHPY norms,

Elecrive specializations;

MMRIT courie offers three clectve broad ﬁprtdilliz.atirm.s durng the admissions. First and Sceond
semesters will be having common core subjects to all the students. During the study of Third and Fourth
semesters there will be a three elective broad specializations. Three elective broad specializations are as
foallewsirs:

* CT Imaging Technology
* MR Imaging Technology
® Breast Imaging Technology

Selecting of clective broad specializations must be done during the admission itself as per ranking. There
will be no option to change the dective broad specializations after the start of the academic year.

Selection of cligible candidates:

Every student, selected for admission to a MMRIT in any of the pata medical institutions /university on
acquiring BMRIT or an equivalent qualification thereto shall have obtained permanent registeation with

— i
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the NCAHP, or any of the Stare Medieal Council{y) ar shull obrain the same within o periad ol three
months from the date of his/her admission, failing which his/her admission shall stand cancelled.

Selecuon to the MMRETT consrse shall be based on merir nhomined 1o the Nanoaal Eorrance and Fiunbiliog

Test (NEET) eomducted by the central government or its suthorized agency,

Accordance with NCAHP repulanions nstmuion/university with having medical college with hospital
setup shall be permitted an snnual Inmke eapacie of 100 admissions (masimum) sonually. Noo shall
paramedical jnsdmues /eolloges having no own medicat college shall permtted 1o start the Master degree
programme. ‘The phase wise requirements to be fulfilled by the applicant colleges for obining lemter of
intent and Tetter of Permmssion for estblishment of new collépe or increase n annual intike MMRIT
admissions annually from 10 w0 15 intike. Maximum of inteke in the Master degree programe s 15
candidates. No shall permission of the inmke o be permitted more then 15 o any institute or college.

Mumber of approved admission fseuts will be disteibured on elective subjeers astollows:

Intake: 10 seats
MMRIT - Bleetive of CT
Imaging -]-.;_-,:—:hr'ldiﬂm:': 4 eats

MMRIT = Elecuve of MR
Imaging Technology: 4 scats

MMRIT — Blecdave of Brenst
lmagng Technology: 2 seats

Duration of the course

Duration of the course: 4 semesters or 2 Years (644 hours of Theory & Practueal Classes),
Toral - 2560 hours

Medinm of instruction:
English shall be the medium of mstruetion for all the subjects of study and for examinagon of the course.

Maximum period for completion of the course:

The maximum period for completion of MMRIT is 4 years.

If 4 candidare does not enmplete within the 4 years, be/she should re-register.
Atrendance and Monitoring progress of studies: )
A candidate shall study in concerned department of the | ﬂ-stimtc:'f'nr the entire period as a full-tme student.
No candidate is permutiéd to work in aay other lnboratory/college/ Biospitl / phurmacy etc, while studying,
A candidate who has & minimum of 80% artendance in theory and practical separately and who has fulfilled
other requirements of the course shall be permitted to appear for the examination.

A candidate having a shortage of attendance shall repeat the exam when 1t is offered next

- ---*'-‘,l
‘
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Stipend: All students shall be paid minimum sum of Rupees 15000/~ per month as stipend in all
the four semesters or at par with other similar streums as per consumer price index as per
NCIAHP Act.

Assessment and BEvaluarion

Bcheme of Evaluation
The weademic performance is assessed on the hasis of both Conunuous Tnrernal Evaluation (CLE)
assessment and End Semester Exammation (ESE) in cach semester. Weighuage will be in the matio of 30

Y o CUE and 70 % for ESE,

Continuous Internal Evaluation (CIE)

0% of the el marks iz alleted for CIE in sach course,

50% of CIE shall be based on the average of marks obrained in 1wo notified formative written
tests. Absence withowt prior penmission fora formatyve rese shall resultin scoring of the west as
LT,

The remaining 50% of CIE will be based on internul assessments in the form of evaluation of
seminars, journal chub presentations, edse presentations, compledon of assymments erc, which will
be spcl:iﬁ‘:ﬂ i the individua! eourse corrdeuls,

CIE will be conducted for theory and practical for cach course wherever apphicable.

A Condidate muost secure at leist 0% of toml marks fxed for CTE in the particular course in order
terbes eligible o appear for the End Semester Examinaton tor that course.

End Semester Examination (ESE)

There shall bew Unnversicy Examination at the end of each semester.

to be eligible 1o appear for University examinanon 2 candidate should fulfil all the following
conditions

Undergone sansfactorily the approved progeam of study in the course/courses for the prescribed
duration

B0% ateendance separately in theory and in pracrical/ hospiral postings, in each course

Shall have the minimum anendance requirement in all eourses of that semesier for the first
apperance

Secure at least 40% of toral marks fixed for CIE in a particular course; and

Fulfil any other requirement that may be prescrbed by the University from tme o thme.

The End Semester Examination will consige of Theory examination for all courses and in addition,
Practical exatnination for specified eourses.

Theory exarunation

Written tests with question types, pattern, duration and weightage a5 specificd in the Course-wise
curricula :

Setting of question papers and evaluaton of answer seripts as per University regulations

Practical examinanon

Broad outline would be in the form of Spoters, Demonstradon of equipment handling, Case
based discussions.
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Criteria for pass:

A Candhidate has to score 5010 cach in theory anid practical wherever applicable 1o be declired as pass. In

gase of fail, subsequently candidate has o appear for both theory and practical examination of the

university 1o that pacticulas course.

Artendunce and appearance for Exam:

Carniclidztes not possessing reguired attendance in 2 parneular course 2 presenbed by Universiey will no

he allowed to take up examinations and has o appear for supinlunmmrj' examination whenewse uriversity

comducts exam for the particular course very nest time.

Overview
Coare courses . Radiological and Medical Physies
; 2 Clinical Special Radiography Positoning
(credits) 3. Modern Radiological Imaging - Ecuipment and Physics
4. Conrteast Media and Interventonal Radiology
5. Modern Imaging and Special Radiological Procedures
6. Binstavstics and Research Methodalogy
Broad specific core 1. Pnncples of UT Imaging Technology
COUrses (CT 2 CT lmaging Procedures and Scanning Protocols
Technology) 3. Basic and Cross Sectional Anaramy in CT Tmaging
4. Advancements in CT Technology
5. Quahty Assurance, Radiation Prowction and Panent care in CT
lmaping 2
fr.  Basic Pathology and Image lntetpretation in 1 [maging
Broad specific core l. Principles of MR Imaging Technology
COUTRES (MRI L MR Imaging Procedures and Scanning Protocols
Technology) 3. Basic and Cross Sectional Anatomy in MR Imaging
4. Advancements in MRI Techoology
5. Planning, Salety and Patent care in MR Imaging
. Basics Pathology and Image Interpretnon in MR Imagng
|
| Broad specific core l. Prnciples of Breast Imaging Technolopy
courses {Breast 2. Breast lmaging Procedures and Seanning Protocols
| Imaging Technology) 3. Basics and Cross sectional anatomy of Breast
4. Advancements in Breast Imaging Technology
5. Quality Assuance, Radiation Protection and Patént care in Breast
Imaging
6. Basics Pathology and Image Interpretadon in Breast lmaging

Iistribuntion of Credits:

L. — Leetures- 1 howrs 1 eredit
T = Tutonal- 1 hour: 1 credic

P — Practical- 2 hours: 1 credit

Clinteal (Studentship)- 3 hours: 1 credie

"Comicalum Hasdbook of Medieul Radinlogy and |

&G

Technology (Tntellectoal Property of the

National Commission for Allied and Healtheare Peofessions, Menisry of Health and Famfly Welfare).”

2



Curriculum Quiline

Teaching and Examination Scheme

Course Narme: Master in Medical Radiology and Lmaging Technology
Duradion of Program: Two Years (Four Semesters) Pattern : Full Time Durarion : 18 Weeks
Semester : First

' T Teaching Scheme l Examination Scheme
: | Theory Practical
u £ = T e | R
= = F . | ES Grand
LOJ = &: ".1:: 2 CIE | ESE | Totwl | CIE E Timal Total
A § £ ; &3 z W, i . B
- 3 L o= ~ | E e 4 - 2 % 3 +
S J g |3 z Bla |k g 3 & |8 |2
B2 €| &2 152lZ (2 |2 1288 |=
g Tx | §8| 3 % 3 gl g |5 |8
= Sl (5B |B |2 |¥ 452 |9 |%
. | Radiolomes|
£ | and Medical
1 = | Physics 2 B fs 25 il 70 100 - - ca 100
=
o | Climical
£ | Spectal
2 | 2 |Radiogesphy | 2 | 1| ® 6 | 25| 30 | o | 10 | 30 |70% | 100 | 50 | 200
% Posidomng
+ | Biosranstics
& | and Reseirch :
3 = | Methodology 3 - - 3 25 3 i o - o 2IF = 100
]
MMRIT
Radiclogy
Clinieal
FHducanon - = ) .
4, - L5 ] 5 - - = 30 | 7o- 00 | os0 | 100
parr] H
{rrdentship)
L3
=
& . ’
H ol 20 | = | = | = [“3007] ~ | < 0| = | 500
- ] .
Student Contact Hours Per Week: 36Hrs, Theory and pracrical periods of 60 minutes each. Medium of

Instructon: English Total Marks : 500

Abbrevianons: ESE- End Semester Exam, CIE- Condnuous Internal Evaluation, L - Leetures, T - Turarial, P - Practieal
*Internal Assessment, # External Assessment.

Flaternal Assessment (Institutional Level examination) marks are ot to be counted for the grade at the end of the
SEMEStET.

"Carriculim Hardbook of Medical Kadinlogy and Imaging Technoligy (nsellectual Prapery of the L
Mananal Comeninion for Allied and Fealthcare Professisne, Minisre of Heald gnid Family Welfure)."
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Teaching and Examination Scheme

Course Name: Master in Medical Radiology and Imaging Technology

Duration of Program: Two Years (Four Semesters) Pattern : Full Time

: !'u_l._nm__l

Duration @ 18 Weeks

Smesrer

SN

Course Code

Course Title

T:M:H{TLE Schieme

Theory

{hrs/week)

Tutorial

c/ir
(hes/week)

Credits
(L+T+P)

Exmmination Scheme

Theary

| i

Exum Duration.
i Hirs,

Moax Marks

ESE

Practicul

Toral

CIE

ESE Totul

Max Muarks

Min Marks

Max Marks

Max Marks
Muax Marks

Min Marks

LY
MMRITHS

Modern
Radinlogical
limging -
LEguipment
and Physics

I

3

MMRITO

Modem
Imaging and
Spectal
Radialogieal
Prowvedures

L

{oi | a0

m

pad
I_]'I

30

n

A6l

30

Th | 1O ) AN

Crand Tearal

10

i
NMIMRITO

Contrast
Media and
Intereentonal

Radiclagy

Pl

a0

T

L

al

Tig | 100 | Sl

200

T NIMRIT

Radiology
Clineal
LEducidon -
part 11
(studentship)*

15

Hy

in 100 ) 50

1y

Total

7

2

7

—

300

-

200

-

Bl

| semcsicr.

Stadent Contact Hours Per Weck: 36Hrs. Theory and ptacucal periods of 60 minutes ::.mh
Inseruction: English  Total Marks : 600
Abbreviations: ESE- End Semester Exam, CIE- Conmtinuous lntcma[}’vﬂmﬂun,L Lecmures, T -Tutonal, I - Practical
| =lnternal Assessment, # External J’:ﬂs:.ﬁsmcnt

*Internal Assessment (Instimtional Level examination) marks are not to be counted for the grade ar the end of the

Medum of

QG_

"Crrneaiom Handbook of Medical Radiolopy and |magng ‘Techanlugy (Tetelloctand Fropersy of the
Maticnal Commission for Allied and Heslthoare Professioms, Minisay of Healch and Family Webfirey, ™




Teaching and Examinadon Scheme |

Course Name: 1'\1:1‘::;': in Medical Radiology and Imaging ‘| fchnn]ni.,!.

Duration of Program: Two Years (Four Sem esters) Pattern : Full Time Duration : 18 Weeks
Semester ; Third {electives of CT Tt-:chm.luglrl]
| | Teaching Scheme Examination Scheme
[ I Theory Pracrical
E [ CIE | ESE | Towl | CIE | ESE| Towl | 2
y | T o L e S B Al e S L e
T8 Course Title 53 S ':"'E gﬁ." '5 | 'E
5 ES|2|0% |25 1248 | & |8 |88 |2 |4
] EE|S Elog s | AN & = = 3| % -5 E = it
g & = Sl g = = =z |2 | = = 2| =
< " 5 [ E | = § é i|E
R g = 123 |=2 A -
e Pfil‘.ll:i:l.';fui af
E CT Trmagring
i ;l‘-,f Technology 2 1 1 5 (25| 30 | [wo|s| 2] -] - 100
=
1
i = CT Dincapinge | I
o Procedures |
2, = andScanming | 3 | | | 4 6 |25 30 | 70 |to0|so| 30 | 7o w00 | s0 | 200
= Prostosceals
& Basic amd
rmsss
3. = Seceinnal = 2 4 3 : = - | =] 30 | 708 | wo| 50| 100
= Anaromy in
T ].I'.IJE.LS.D.H
MMRIT | B
Radioloysy
4 el " 5 | 5 = = | =|=|=]|30|m {i0|s0| 100
' Educarion - ' )
part 111
stadenship) i I i 4 I
Total | 5 4 27 0 | - = - 200 | = | = |i= |200| — | 500
Student Conract Hours Per Week: 56Hrs. Theory and practical periods nf 60 minutes e:u:h Medium of

Instruction: English  Tol Marks : 500

Abbreviagons: ESE- End Semesier Exam, CIE- Cﬂnnuumls Imem*xl Lvtlunumt Y IX!EI“IJILET T - Tutorid, P -
Practical

*Internal Assessment, # Dxrernal Assessment.

*Internal Assessment (Instimtional Level examination) rrrarks arc not to be counted for the grade at the end of the
| semester. -

= =

A%

"Curriczbum Handbook of Medieal Radiology and Imapng Technoligy (Tntebectual Propery of the 205
Natinnal Coemmission for Allied and Healtheare Professivsy, Minismy of Health sad Fanuly Welfure] ™
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Teaching and Examination Scheme

Course Name: Master m Medical Radiology and Imaging Technology

Durarion of Program: Two Years (Four Semesters) Pattern @ Full Time

Semester - Fourth (electives of CT Technology)

SN

ourse Code

e

MMRITLO

Course Title

Teaching Scheme

Durarion :

Examinavnon Schem:

L

{lirs fveels)

cir
l.'lu-_s,:_" week)

Credits
(L+T+I")

Theary
E

Practical

e

ESE

Total

CIE

ESE

[

Taral

i His.

Fxam Duration

Max Marks

Mlax Moarks

Max Marks
Min Marks

Wias Marks:

Max Marks

| Maux Marks

Grand Total

Min Marks

Advancement |

s LT
Technalogy

]
|

T

[=3
]

A

1w | 30

o
MMRTTT)

Caakiy
Assurince,
Radiation
Procecuon
and Patient
cure i (T
lmagnng

£t

Rl Lok

St

A

Tt

100

100

200

MMRITI2

Basic
Pathology and
Imape
Inrerpretation
i T

Imaping

100

atl

100

-
M

M
_TeY

Dhissertanon

Ln

MEMMRIT
Radiology
Chneal
Education -
part TV
(srudentsbup)®

&

b1l

TR

—
wn

1

3

il

LN

ﬂ
10

100

Total

d4

2

29

20

l

= L:@u [

300

500

Student Contact Hours Per Week; 36Hrs. Theory and ptactical periods of 60 minutes each.
Instruction: English Total Marks : 500
Abbreviadons: ESE- Fnd Semester Exam, CIE- Continuous Internal Evaluation, L - Lectures, T - Tutorial, P -

Practical

#*nternal Assessment, H Exrernal Assessrnent,
*Internal Assessment {Instimational Level examination) marks.are not to be counted for the grade at the end of the

semester.

Medivm of

"Curncubum Handbool: of Medical Radinlogy and Tmagimg Technology (Totellestual Progerey of the
Matonal Comeission for Allied and Healthcare Professinns, Manistey of Health and Famity Welfars) "

cf'\"
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- Teaching and Examination Scheme
Course Narne: Master in Medical Radiology and Imaging Technology
Durarion of Program: Two Years (Four Semesters) Pattern : Full Time Duration : 18 Weeks
- Semester : Third (electives of MRI Technology)
Teaching Scheme T Examination Scheme J
i | Th;_onf}r Preaictival | -
=
b £ | CIE | ESE | Toml CIE | ESE | Toral =
Z | w | CourseTide 2 z
o a1 — - a = " 5
= T % y- = = & |5 &
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Qo EH‘EEE_hlgﬂ'EEEﬁE
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g |F |02 |gd |88 (8 |2 B |= =
I — Principles ne | 2 T |4 5 25 (30 [ |0 | E0
E MR Tmmmng
s E TFechmalogy - e 104)
g«
o MR ln-r_r.u'rng a i - fi £33 153 Til L | 300 | 38 T
E Procedures
2 B and Seanming 1 | 50 [ 200
= Privioicads
- 1
| @z Basiy snd - 3 4 4 - 30 Tk
[: Ceass
3 = Secrivl i) 50 100
& Aoy
e ﬂﬁ. liragiti
MMEIT — 15 5 = = = = - 3 = | i
Radiodewry
Clinaeal | ) |=
* Educapom - { 100 | 30 | 100
pare 111
{!:.n'idtntsltiiu'j‘
Toth 5 T | R = =i [El= = A=
1 200 ) - | 500
Student Contact Hours Per Week: 36Hrs. Theory and practical pr_ril:_:ﬂs of 60 minutes cach. Medium of
Instruction: English  Total Marks : 500 . .
Abbreviations: ESE- Ead Semester Exam, CIE- Continuous Internal Evalation, L - Lectures, T - Tutordal, P -
Pracucal - 3 i
*Internal Assessment, # Gxrernal Assessment.
*Internal Assessment (Institutional Level examinaton) marks are not to be counted for the grade at the end of
the semester,

<\ ow : G Ko
= - S —
Crrrienlum Handbook of Medical Radiology and Imnging Teehaology (Inseleeal Property of the T
Manonal Commizsion for Allled and Healthears Professions, Minksty of Flealth and Fumily Welfie *
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! Teaching and Examination Scheme

Course Nama: Master in Medical Rudiology and Imaging Technology

Duration of Prnér:nm: Two Years (Four Semesters) Pattern : Full Time © Duration : 18 Weeks
Semcsrer @ Fourth (electives of MRI Technology)
Teaching Scheme ]— Examination Scheme
E 3 [ P T
S = = = § [CIE[ESE| Toml |CIE|[ESE| Toml | —
Z = 3 ﬁ E = 2 I .E E E ol w o n i m n =
5 | £ = 22 | BElRE|BAAE|2 |4 |2 |82 |£ |2 |2|F
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N Adi snrements
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£ Texhnology 2 1 4 5 25 | 30 | 10 | o0 | 50 . -~ | = (100
=
|
[ Fhrewg
E Seien and
2 o Papeni cire m 2 1 + h 25 30 T| 100 | 50 | A0 | TOR | 1000 50 | 200
= MR Irugring
<
o Basics
[_': Parmoliogy and
<) = g - - i 3 - - - — | = | 30 | 7 | LOD | 50 | 100
= Intemrenticn
= in MR | maging |
N Di=sertanion |
E
2|5 2 30| 708 | 10 | 50 | 100
= |
e |
MEMNRTT Il i _
Radualogy
Chn veal i i =
A Hidea s 15 3 -- -- - -~ | =1 30 | 100 50| 100
et TH
{snuemtshipl® )
k| .
B - d
= 4 (2|29 | 20 | — | - | - |200] | | - |300] - |GOO
Student Contact Hours Per Week: 36Hrs. Theory and practical perods of 60 minutes cach, " Mediom of
Instruction: English  Toral Marks : 600
Abbreviations: ESE- End Semester Exam, CIE- Continucus Internal Evaluaton, L - Lectures, T - Tutaral, P -
Practical
*Internal Assessrmecit, £ External Assessment,
*Internal Assessoient (Institutional Level examination) marks are not to be counted for the grade at the end of the
SEMmEster.

>y,

* Comiculun Hindbaook: of Medicdl Radiology and lnmﬁiu.g‘l'ﬁ; P\r{puw T I—— 08
Metomal Commiszsion for Allied snd Healthcare Peofeasiogs, Moy of anel Family Welfare) "



Teaching and Examination Scheme

; Course Name: Master in Medieal Rachalogy and Imaging -|-'|_'I'_'E'I.1'lr'||_t.l:|._{j,-‘

' Duration of Program: Two Years (Four Semesters) Partern : Full Time Duration : 18 Weeks
Semester - Fourth (electives of Breast Imaging Technology)
Teaching Scheme Exarninaton Scheme
aF % Theory | Practical ]
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Educaizon - part
I
[studentship)® i=-

Total alznmu_-aan_'__mn_m
Student Contact Hours Per Week: 16Hts.Thnmy and practical periods of 60 minutes each. Medium of
lnstruction: English Toml Marks : 600
Abbreviations: ESE- End Semester Exam, CIE- anuﬂuuus. In:cmaj Evaluarion, 1. - Lectures, T - Tutorial, P - Practical
Flnternal Assessiment, # Esternal ﬁ.*asl:ssmcm.

*Iniernal Assessment (Institutional Level examination) narks are not to be counted for the grade at the end of the
SCMERTer,

"Curricabum Handbeak of Medical Radiology and Loagtig Technology (Inwliocnanl Propesty of the

L S8y,

Matiunal Commissian fior Allied and Healiheure Professions, Mindstey of Health and Family Wl fare).”
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Teaching and Examimation Scheme

Course Names Musier in Medical Badi r'l\.p. arek Lrpimge |r|J.,r T:Lhnuh:”

Dunmrn of ngru.n'h Two Years (Four 5LII1LSH-IE] Pattern ; Full Time

5.M.

Course Gode

Corse Tite

Tﬂm:hmg "icheme

Dhararion : 18 Wecks

Examinaton Scheme

Theary

(s week)

Tutorial

c/p
(hirs/ week)

Credits
(L+T+P)

Examn Duration
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Pracuieal
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E
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Max Murks

Max Marks
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al
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00

Stadent Contact Hours Per Week: 36Hes, Theory and ]:\mt-l:h:nl [r.:nndr- of 60 minures cach.

Maurks 3 500

Mediim of Insnveron: English Total

Abbreviations ESE- End Scricster E‘l{m,‘“ﬁl]:. Lﬂnnnmu!i Interial Bvaluation; L - Lectures, T = Tutorial, - Mractical
Florernal Assessmont, # Exvernal Assessment,

Fnternal Assessmient Instnaond I.u_.-'r.'l c:ﬂnﬂmnﬁnﬁ m:.tk:.an: e o h: ;.uunt:d fqr the gm:lu: ut the tnd of the semester,

Studentship or observership must include:

A minimum of 14 hours per week is considered as studentship in very semesters.
Provide simulation and skill labs for practising skills specific to the program in the initial years of
observetship/smdentship.
ivery semester must have journal chub/UG reaching/Mentoring/ seminars/ workshops on new

G

.'-(:.ln'ril:tﬁu'n Hindbook of Medicn] Radiclogy and Imaging Techmolugy (Intelleconl Propery of the
Watiunal Commadsion for Albed and Hislthears Professions, Minkstry of [ealth and Family Welfare)

developments/ technolopies. Check annexure for marking criteria.

Fall)



* Al practical skills must be supervised and seeorded in a digil Logbook and skills w be evaluated
afrer the completion of the studenrship.

Dissertation:

A candiddare is required to earry our @ reseirch study in selecr areu of his/her subjeer, under the
supervision of 4 faculy guide. The results of such a study shall be submitted to the University in the form
i dissertation as per the preseribed foma and within the date stipulated by the University.

The dissertation work is aimed ar raning o pestgruduate eandidace in research methodelogy and
rechniques. Tv includes identification of the problem, farmmlation of 4 hypothesis, review of lirerarure,
getiing acquainted with recent advances, designing of 4 research studv, collection of data, critical analysis,
and enmparison of results and drawing conclusions,

Guide:

A Guide shall be a Post MD /PR or MMRIT seith atleast 2 vears of teaching f._i{]_l:ﬁl;ﬂf_'i: Fach guide
can take up to 8 maximum of three students peracademic vear. However 1 co-guide can be opted wherever
required with pror permission of the Institute and University. The co-guide shall also be'a postgraduate
teacher recognized by the University as a guide.

Candidare shall submit synopsis to the University through the Guide and Head of the Institute on or
before r.-ﬁd of first semester or within dare notfed by the University, whichiever earlier,

Once the synapsis is apprived and repisterad by the University no change in the tapic or Gude shall
be made-without the poor approval of the Universin,

In.the event of registered Guide leaving the Institure or in the event of the death of the Guide,
change oF Guide shall be permitted by the University, on the specific recommendation of the Tnstitute,

Schedule
The following procedure and schedule shall be stretly followe:

Ethical elearance

Ethical Clearance should be obrined for a study invalving any procedure on human.subject. The
candidate should apply for the certificate to the Ethies Committee of rhe Instrute/University, through the
Guide and presént the study before the Commitee for clearance. A copy of the cerificate should be
attached wlong with the synopsis forwarded at the ume of submission of synopsis. All such clearance
should be soughr within three months of the commencement of the 1 semester.

Submission of synopsis

Synopsis should be vetted by guide, HOD and departmental curriculum development cell and
approved by the institutional ethics committee before submission to the university. The synopsis should
be submirted as per the format on or before the end of first semester, or within the date notified by the
University, whichever is earlier. Once the synopsis is approved and repistered by the university no change
in the mpic or Guide shall be made withour the prior approval of the University.

|
C J—\H"E_TWQ C':{Ra

“Corricatan Handbeok of Medizn] Radiology and Inapng Technology (Intelleciunl Propery of di—= m
Notional Commission for Allied and Healthoare Professions, Mfirsimery of Hiealih: snd Family Welfase)™
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Finul submission of the dissertition
The dissertation eomplete in all respeets and duly eerrificd by the Gude/Co-guide, Course Co-
nrdmatory HoD/ Director should be submitted it w the Contoller of Examinations as per the dare

specified by the University, generally three month before commencement of University examinations.

Preparation of dissertation
The wrirten texr of dissermiion shall he as per the fonmat shall not exceed 1D pages (cover w0

ey

cover). It should be nenly nwped with 1.5 line spacing on one side of the paper (Ad sizer 827" x 116597
and properly bound, Spiral binding should be avorded. E-submission of the dissertation is mancdatory.,

Scheme of evaluadon
The dissertation will he evaluated at the ume of universite examination of TV semester by 4 panel
of examiner (Tnternal and External) appointed as per puidelines of NCAHP.

Evaluation format for dissertation

| Sl University Evaluation Marks ]
No Max Marks
| 1, Oyectives, Research Quesdon, Lirerure Review 35 ]
2 Resulrs and Discassion 25
Viva voce S0
| Total 100

Criteria for pass:
A candidare is declared 1o have passed the examination in a subjecr if he secures minmum 4% of
marks sepirately and overall 500 marks separately in theory and pracocal including internal assessment.
A candidate who fidls in any subject shall have o appear only in that subject In subsequent
Examinannn
Carry over benefit
A candidare shall uppear for all the subjects of that particular semester in the University examinatons bur
failed in thar semester can aviul this benefir provided: ! AL
o A candidate who fails in o more than 2 subjects in | semester Ts allowed to move to Il semester,
The candidare with back log subjects shall ‘take both 1 semester backlog subjeers as well as 11
semester subjecrs. The candidate with a backlog of not more than 2 subjects in 11 semester is
allowed to go o the [11 semester till he/she ciears all 1 semester subjects.

» The candidate with a backlog of not miore than 2 sabjecrs in 111 semester is allowed to go to the
IV semester till hey'she elears all 11 semester subjects.

o Results of candidates will be declared au the end of TV semester only when the all backlog subjects
are cleared by the candidares.

*Caericalnmm Hendbook of Medical Radindopy and Tmngipg™ T ecnobey Thellectin] Propercty bi'T-E_-_d. 1z
Wational Comminsion fior Allied and Healthoare Profieai }LErulm of Health and Fatily Wel fare)



27

Masimum attempt; No more than three artemprs shall be wllowed for the eandidate o piiss the any
subjects. I he/she fuls to clear any subjects within three stremprs will be coasidired as withdrawal of the

course, Grradingand Classificaton

Re-totalling:
Re-toralling of marks 15 permitted onlv for theory papers. The Unrversity, on application within the
stipulnted nme and remittance of prescribed fee, shall penmit 2 re-tomalling of marks for the course/s
applied. The marks obeained afrer re-totalling shall be the final macks awarded, There i Ao re-evaluasion
offered tor any of the subjects in MMRIT.

Supplementary Examinations:

Supplementary examination shall be conducted by the university for the benefit of unsuccessful candidates,
Lower semester examinadons ‘shall be eonducted by the University along with current semester
examinations for the bencfir of unsuecesstul candidates,
* A Candidate detained for lack of amendance will be barred from appearing in any one or all
course /s for the supplemen tary examination.
* A andidate permitted o appear for the supplementary examination can improve his inrernal
assessment murks before he mkes the supplementary examination by subjecting himself 10 nmernal
nsseswment.

Conduct and discipline:

Candidates shall conduct themselves within and outside the premises of the Institute in 2 manner befitting
the student of an educational insdrution, X

As per the order of Honarable Supreme Court of Indin, raggng i any form s considered ae @ eriminal
offence.and is banned. Any form of ragging will be severely dealt with

The following act of amission anid /or commission shall constiule gross violation of the code of conduet
and are liable 1o invake discplinary measures:

Ragging as definedand  described by the  Supreme  court/Government Lack  of
courtesy and decorum; indecenr behaviour anywhere within or ouside the campus, Willful demage or
stealthy removal of any property/helongings of the Institute/ Hostel ot of fdlow candidites/ citizens.
Possession, consumption or distrdbation of ilcoholic drinks orany kind af hilliicinogenie drugs. Mutilation
or unauthorized possession of library books. Noisy of unseemly behaviour, disturbing studies of fellow
candidates. Hacking in computer systems (such as entering into other person’s domain without prior
permission, manipulation and/or damage o the computer hardware and software o any other evber erime
cte.) Plaptarism of any natore. Any other act of gross indiscipline as decided by the Board of Management
frisem trmie ro dive, ;

Commensurate with the gravity of offense, the punishment may be: reprimand, fine; expulsion from the
hostel, debarment from an examination, di sallowing the use of cermin facilities of the Institution,
rusticaton for a specific petod or even outright expulsion from the Institution, or even handing over the
rase 10 appropriate law enforcement authorities or the judiciary, as required by the eircumstances.

For any offence committed in i) a hostel {iiya department or in a classroom and (i) elsewhere, the Chief
Warden, the Head of the Deparcment and the Head of the lastitution, tespectively, shall have the authority
ter reprimand or impose fine.

All eases involving punishment other than reprimand shall be reporred to the Vice-Chancellor,

Cases of adoption of unfair means and/or any malpeactice in an cxamination shall be reported to the
Contraller of Examinations for taking appropriate action.

Grading system
Letter grades and CGPA

ST G
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The pedfommsnce of 2 candidare shall be evalunted according w a Lener Grading Svstem, based on the

both CIE and HESE. The letter grades (O, 8, A+ A, B, C |, Fand 1) indicate the level ‘of academic
achievement assessed on a 10 point seale (1) e 10),

Marks Grade Letrer 1 ) Classificarion CGPA
Range (*0)| Point Grade EANNRIEE
90 & above 0 (8 Outstanding
B0-80 ) S Excellent | Tirst qﬁs with 750 and above
L) . Distnetion
7579 B JeF Very Good
(65-74 7 A Good First Class | 630749
6064 6| B Average T 6,00 - 6.49
3”_5[_,;. 3 (: P‘.’Iﬂﬁ S‘Jt.'f_]nd {-:l.'lgﬁ 5.”” ' 5.9':}
 Below 50) I F Fail
FFaal
Absent [ | Absent Less than 5.00/

For non-credit courses “Satsfactory’ (P) or ‘Unsansfaciory’ (F) shall be indicated instead of the letter grade
undl this will not be counted for the computation of SGPA/CGPA

A eandidare shall be considered o have completed a course successfully and carned the credits assigned,
if he secures an acceprable lerter grade in the range O-C. Lester grade 'F" in any course implies failure in
that eourse and no credic is enroed,

A candidate having satisfactory attendance at classes and meeting the passing standard at CIE ina course,
but remained absent from

ESE shall be awarded ‘T grade in that course.

Grade Point Averages;
The overall performance of a candidate will be indicated by Grade Poinr Average (GPA), For each course
grade points will be awarded as per a lecer grading system. '

Semester Grade Point Average (SGPA) is compured as follows:

Y. [(course credit) X (Grade point)] for all courses with

Letter grades, including F

SGPA =

¥ |(course eredits)] for all courses with Lerrer grades, including F

Cfo

._---""""

S
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Curnulanve Geade Poing Average (CGPA) is computed as follows:
2 [(eourse eredit) X (Grade point)] for all eourses for all semesters
with, Lerter grades excluding F

CGPA = —— —— :

Y [(enurse eredits)] for all courses for all semesters wich

Leteer grades, excluding F

Conversion of Grades into Percenmge
Formula for conversion of GPA into percentage: CGPA earned N10 = Percenrage of macks scored
Mustration: (CGPA Farned 818 X 10) = 81.80 Y%

MAwiard of Class:

The candidate, who has passed all the courses preserbed, shall be deelired o have passed the program.
Class will be'awarded only 1o thise wha pass the entire examination in the first attemnpt and an the basis
of the aggregate of marks scored in individual semester.

. Agandidare who secures GPA = 7.00 and above in first artempt shall be declared o have passed
in ‘First.Class with Distincrion”, -

. A candidate whey secures GPA 2 6.00 or more but less than 7.00 in the first attempt shall be
declared to have passed in “First Class’,

. Aeandidate who secures GPA = 500 ar more bur less than 6,00 in the first attempt shall be
declured to have passed in ‘Second Class',

. A exndidate who seeures GPA 2 4.00 or more but less' than 5.00 in the first attempt shall be
declared tochave passed in “Pass Cliss”,

. Candidates who pass the examinations in more than one avemp shall be declared as passed 1a
Pass’ class irrespecuve of the percentage of marks secured. :

. An amempt means the appearance of a eandidare for one or more courses.cither' ia part or full in
a particular examination. If a candidate submirs wpplication for appeariag for the examination but does
not appear for any of the courses either in full or part in the university examination, he can appear for
supplementaty examinifion provided osher conditions such as amendance  requirement, internal
assessment marks, etc are fulfilled and his appearing it the supplementary examination shall be considered
as the first attempt,

Graduation requirements:
Candidate shall be declared eligible for the award of the depree if he of She has:

*  Fulfilled all degree requirements.
*  Nodues to the University, lnsttution, departments, hostels, libeary ete,
*  No disciplinary asction pending against him,
The award of degree must be recommended by the Board of Management.

("I\\JVS:} G-;R:
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Conviocation:

Diegrees will be awarded in pesson to all eligible srudents who kave graduared during preceding
academic year at the annual convocition,
Board of exaiiners for each semester:

The Fxamination Committee shall reconmmend in such manner as may be determined by the Stare Board,
namas of suitable experts as the chairman of panels of Boaed of esaminer for seting and moderating the
uestion papers and artange the panels of moderatorsand examiners prepared in such manner as per the
guidelines of the NCAHP.

HOD of Radiology: Chairperson

Programmnie Co-ordinater/ Course Co-ordinator/ Chief of MRIT /Iacharpe of MRIT: Co-chalrperson
Subject Experrs:

Lsternal examiner {one person;:

. The examiner must be subject expert.

Internal exanuner (one person):

. ‘The g=aminer must be subject experr.

"Cuericuhum Handbook of Medical Radiology snd Imamng Veshnology (Inssllesnad Pnoper of the 26
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First Semester
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Subject; Radiological and Medical Physics

Subject Code: MMRITO1

BRATIONALE

Raciclogical and Imagmg Technology instrimentation and its physics are the primary pillars underdving
thi FI‘HEIJI{‘E ol r:ld.iﬂ[ull._'_itid and :.J|;15lﬂg techn rhlgk‘ and I.Jndv:rﬁmm.ﬁn.g the anc[p}.\_-.-. il radistion |':||!,'_n.j:':~

helps MMRIT to bicome a qualified MMRIT technologist.

COURSE OUTCOMES

At the end of the eourse studenis will be able m...

CO1: Deseribe general physics related 1o imaging

CO2: Differentiate between withia general radiation
CO3: ldentify construction of rachology equipment’s

CO4: Laterpret quality of control of radiology cquipment’s

CO5: Differentiate between x-my equipment’s and other radiology related equipment’s

CO6: Describe production of x-ravs

COT: Deseribe circunt systemn of radiology equipment’s

CO8: Describe the structure and working of x-ray mbe, producton of x-rays

CO9: Drescribe the rypes of x-ray tube and heat dissipation methods

CO10:Fxplain the x-ray generator circuits

CO11: Deserbe the different cirenit types

CO12: Deseribe the meters snd exposuore omers

CO13: List the ¢control OF seattered radimtion

CO14: Describes about the fluoroscopy

Teaching Scheme ! Toral Examinzuon Scheme

{1n Houss) Credits Theory Marks Practical Marks Total Marks
ﬂ_.+T+P] | = e b

2 |1 |6 6 30 70 30 70 200

CIE, Continuous Internal Evaluation; ESE, End Semester Evaluation; L, lecture; T, Tutoral: P, Practical

TUTORIAL ASSIGNMENTS

Turtarials should be planned to enhance learning. The faculty shall decide suimble mrorial assignments of

minimum one hour per unit based on the curriculum.

P

Y c:rv@ Q;f.‘.::
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THEORY COMPONENTS

The following wopics/ subropics should be tmught and assessed in order 1o atmin the idendfied comperencin

Unic | Topic and contents Hours | Marks

Basic concepts: Units and measarements-Foree, work, power and
energy-Temperarure and heat-81 unies of above pammeters. Atomic
structure -atom model Nucleus-electronic configuration-periodic table-
lsenopes- lonzndon-examaon- Binding energyveelectron volt- | 4 5

Llectromagnenc radintion-Quantum naure of sadianon-mass energy |
equivilence-Fluorescence-cieccromagnetic specirom. |

Electricity and magnetism: Electric charges, Coulomb’s law-Unir of | |
charge-Electne. powennial, unit of potential-Electrie  induction, |
capacitanice and Capacitors, senies and parallel connection-clectric | .
currenr, amt, resistance, ohm’s o, electric power, Joule's law. Varving - |
currents-Cirowth and decay of corrent in LR eircun time constant,
charge - and discharge of 2 Capacitor through 2 resistance and
inchuicrance, Oscillations in an L0 circuii. Alternaring currents: Peak and
2. | RMS valaes and current and volage, circuir containing LR, CR and | 4 5
LER-Power fuctor, series antd parallel LCR circuns, DC eirewt, Ohm's
Aaw, cesistvity, sedes and pasallel combinatuon, EME, Kirchhotts law,
‘heanng effect of currene |

Electromagnetic  wiaves:  Inmaducton,  Maxwell's  equaton,
|eléctromagnetic waves, energy density and intensity, momentum, |
glectromagnetic spectrum and radiation in Atmosphere,

Electronics |

Semiconductors; Conduction in cryseals, Energy Bands, Intdnsie and
Exminsic semiconductors n-type and p-oype semiconductors, mujority
and minorty carmers,

Semiconductor diodes: p-n juncdon-properries forward and reverse
3. | bias; characterstics of p.-n junction Rectifiers-Halfowave and full wave, | g 5
npple factor, Efficency of HW and PW rectifiers. Filter circuits; Zener
diode, regulated power supply.

Transistors‘S¢mbaols, Transistor connections and characteristcs,
Transistor as an amplifier, load line analysis, aperpnng point, types of
amplifiers-voltage and power amplifiers, Feedback-negative feédhack
in amplifiers. : =
Discovery of x-rays-X-ray production  and  properties:
Bremsstrahlung radianons-Characteristics X-Rays, factors affecting X-
4, | ray emission spectra, Xeray quality and quanory, HVI. measurements, | 4 &
heel effeer, soft and hard X-Rays, added and mberent Dliration,
reflection and teansmission rargers.

Heat

Definition of heat, temperature, Heat capacity, specific hear capacity,
Heat transfer-conducton, conveerion, radiaton, thermal eonducrivity,
equation for thermal conductvity (k), the value of k of various material
of interest in radiology, thermal expansion, Newton's law of cooling,

Watiomal Commission for Alled and Healdhcars Professinns and Famihy Welfase),

Gl
"Cumicilim Handbook of Medicsl Radiology anid Imém&wﬁ af the' 219



Heat radanon, perfect black body, Stefan law, applicanon in |
Diagnostic Radiology (Heac dissipation in both stationary ind rotating
vy mibis).

Interaction of ionizing radiatdon with macter-Types of inreractions
of X-and gamma mdianon, Photoelectne & Compton, Pair praducnion,
annihitlanon radiaton.

Interaction of X and gamma rays: Transmission throueh matter, law of
0. | eaponential arenuston, half value laver, and linear atienvanion | 4 5
coctlicient-coherent  scattering-photonuelear  disimegration-Pardcle
interactions. Inreracions of X rays and Gamma ravs in the body; fat-
soft ussue-bone-contast meedia-to] “ancnuarion coelfidentrelative
clinieal importnce.

Exponential attenuation (linear/mass attenuaton eoetficients), Half
Vilue Thickaess (HVT), Tenth Value Thickness {1V, dependence
on energy-and atomic number.

Radiation tntensity and cxposure, photon flux and energy flux density.

LET, range of energy relationship for alpha, beta particles with N-Rays.

Physical quantity, its unit and measurement: Fundamental and |
derived quanuty, SI unit, various physical/ radiation guantiny used in
Dusgnostic Radic gy and ies unit.

Xeray tube: historical aspects, construction of Moy tubes,
requirements for X-ray production(Electron source, rarget and anade
marerial), tube voltage, current, space charge, early Xoray
ibes(Coolidge tubes, tube envelop and housing) eathode assembly, X-
my production efficiency, advances in X-ray tubes, anode angulauon
apd rowning rubes-line focus princple-space charge coffeet, tube
8, | cooling-Modern Xeray tubes-stationary anode, rr:t.uinq anode, grid
conerilled Xoray mubes, heel effect, off focus radindon, mbe insert amd
housiag Tube tating-Quakicy and mrrmsm*uf x-rays:factors influencing
them.

Production of x-rays: X-ray tube, gasfilled x-ray tube, construction
working and limitations; stationary anode x - ray mbe; construction,
working methods of cooling the anode, rating chart and conling chart,

Rotating anode x - ray tube: _cc_yns:mmiqn, working rating chart,
speed of anode rotation, angle of anode inclinaton, dual focus and
practical consideration iA choice of focus, anode heel effect, grid
controlled x - tay tube; effect of vanadon of anode voleage and filamem
9. | remperature; continuous: and charactetistics spectram of % - rays, 4 5
inherent filter and added filter, their ¢ffect on quality of the speetrum.

Grid controlled and high-speed tmbes, focal spot size, speed of
anode rotation, targer angle, inherent fltradon, radiation leakage and
scattered radiation). Interlocking and X-ray tube overload protection.

o .
— =
. o Ty E e
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[ eonditons and matmienance and QA procedures.

10,

1.

Filament current and voltage, N-ray orcwits (primery gircuit, auto
reansformer], wpes of exposure switch anid tmers, prinaple of
amtamane exposure contral (AEC) and pracocal operation, Glament
| cineni; bigh woltage cirenirs, half wave, full wave rectificavon, three
phise cireuits, Types of penerators, 3 phase, 6 and 12 pulse circuits-
l high frequescy generators-flling Joad genertars, Capacitors discharge
s il comrol systems,
| X-ray generator circuitss Yacuum mbe dindes-semi-conductor
elicsdes-rransisior-RectiGendon-hall and foll wave-sell recofieaton-X-

vy generrorn flament  drews-lalo Vollape  creuit-single  phase
v g - L £

switches and interlocks-Exposure switching and timers-HT cabiles-
carthime,

- !
;;Lﬂt:l‘:'llnﬂ'—ﬂll't‘.l.'. F:Ihﬂ.'ik! BrneralOr-Consant ]'}UTEI'IFHI[ g::rtemmr-l'us::s.

ngh tension circuits: H.T. generator for x-ray machines, threg phase
rectfier cireutrs, three phase six rpenfier eircuit, three phase 12 rectifier
circuir, high and medium frequency arcuits; capacitance filter control
and  stbilizing  cquipment; maing  voltage compensator,  mains

resistance compensator, compensation for frequency varadon, contm)

ol tube voltage, KV compensator; high tension selector switch, flament
| eivewir, conrrol of tube current, space charge compensation.

Meters and  exposure timers: Moving eoil  galvanomerer:

consrrueron  and wurk:ingj';_'ﬂm*tr!;mn to millimieter, ammeter and

voltmeter, meters commaonly used in diagnostic x-ray machines, pre
reading kV merer and milimeter, digital panel meters.  Clockwork
tirters, synchranous motor timer, clecimome tmers, photo metric
nmers (flunrescent and photoelectrde effect as applied in timers}, ion
chamber-lasel 1imers, integrated dmer.

13,

Control of seattered radiation and Beam limiting devices: cones,
dinphragms, .ligh_r beam collimator, héam céntering device, methods to
verify beam centering and field alignment; Filters- inherent filiers,
added filters, heayy metal filters, grids; design and r.un‘i'r'c':l nf scattered
radiation, grid ratio, grid cut-off, paﬂlflt:] prid, focused grid, crossed
gricd, grided casseres, siationary. and moving grid porer bucky
diaphragms, various types of grid movements; single stroke movement,
oscillatory movement and reciprocatory movement,

4.

Fluoroscopy: FPluorescence and phosphorescence - descriprion,
flunrescent matedals used in fluoroscopic screens, construction of
fluoroscopic screen and  related  accessores, olting table, dark
adaptation. Image intensifier - Construction and working, advantages

i

\
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Iq_sl;ur flusroscopic  deviee, prnciples and methods of yvisualising
imtensified image, basic principles of closed dreait television camera
I and picture mbe. Vidicon camtern, CODL Autofatie brightness control,

gutemmatie expiosure. coniral, chamber selection (1“1‘1'[1;9' ﬂur_'umscnp],f,

Seral radiography: Manual cassene changer. mpid automate (ilm
changer, basie principles of cine fluorascopy and angiogrphy use of

Greneral care; funetional tésts; tesnng the performunce of exposure
timers, assessing the MA  setungs, testng the available KV,
15. | measurement of focal spot of an x-my tube, tesiing the light beam
disphragm, pracoeal precautions pertaining o Brakes and locks, H.T,
cables, meters dne] controls, tube stnds and tracks as well as accessory

COUIpmEnt.

grid controlled x-ray mbe.

Care and Maintenance of Keray equipmernt;

Total

56 70

SUGGESTED PRACTICALS/DEMONSTRATION

Sr. No Radiological physics Kon
& Discovery of X-ray production and propernes 1l
2. lateraction of ionzing radianon with matters T
I Exponential  arenuation, Physical  quandty, s unit and

measurcmert 10
Medical Physics
4, Keray tube; Production of x-ravs T
3. | Rotating anede x - ray wbe; Grid controlled and high speed wbes; |
Hear dissipation methods 10
G. Filament current und voltage; Noray generator circuits 10
7. | High tension circuits] Interlocking circuits; Relays, 10
d. Merers and exposure fimers 10
9. Fluoroscopy 10
10- | Care und Maintenance of X-ray equipment 10
Total 108

=
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Evaluation Svsrem

Continuous Internal Evaluation (CIE)

5l No. [Componen Marks Wolehrage LA marks
l. Sewaionil testie)
Pt Wintien tests il

[Samic patteen 48 Summarive test
Average of twis to be considered
Abscnge wirthour prior T'u,-rmw.i-:m (o b markod as 0

Toeal 37 {.3 15

ol

A C.ontmious asscssment

Sserranars S Cake ].'!1.'L'5-L‘l'|'!':-.'|i1'-ﬂi)r Loghook/  Case
records/ Record book /assignment

Toreal S 1.3 15

Toral CIE marks 30

End Semester Evaluation (ESE)

Written Paper

Type of gquestion Mo, of qursﬁunsIMnrks per Total
uestion
Long Fesay 2 15 30
Short Essuy o a5 K4
o
[uration (minuies) 150

End Semester Evaluation (ESE)

There shall be practical examinanon fer 70 marks in the subject.

Dhistribution of marks for university examination practical exams:

ESE Cl1E Grand total
Practieal I Viva Sub Toral
300 | 20 30 100 100
ey VO
N\ - i 1

_--'""-.,

—
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SUGGESTED LEARNING RESOURCES

SUGGESTED LEARNING RESOURCES

'5+
Tille of Book Author | Publication
Nao.
I = e Javpee Brothers  Medical
Basic racdiologicalphisics b Thayalan Publishirs (P) Limited, 2003
¢ Christinsens phvsies of | Curry 8 Dowiey Walters Khower
dingrostieradiology
% X-Ray Equipment For Student E;Iillnj' g I, Blackwell Science Lid
4. | A Textbook Of Radipoon Physics For | Superidra Samiksha Publeation
Radiologie Technanlogy Maharjan, Suraj 8ah
B DN, Chesney & MO s Pubilialeis
Radiographic Imaging (Chs)LCR.PP. Chesney Dhiitibireeia
0.l A Introduction OF Physics 1o | ChFistensen, Curty Lea&sFebiger
Driagnostic Radiography Silyawdey
7. | Radiological Science for technologists | Srewart C Bushong Mashy o
8. [ Equipment for Diagnostic
j - rer Dordrec!
Raclicgiabiy F. Forster Springer Dordrecht

"Cardealum Handbook of Medicul Radielogy and trmaging ) :thﬂdng]' ﬂ.nuﬂltr:ma! TPropery of the
Nutorsl Cominbaion [ Alled and Healthease Peofessions, Ministry of Flealth and Farmily Welfure). -"‘--...._
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Subject: Clinical Special Radiography Positioning
Subject Code: MMRITN2

RATIONALE
Clinmical Radingraphy Posinoning prowides che students with knowledge of x-rav imaging, positioning s
all thie e than should be talen.

COURSE OUTCOMES

Ar the end of the eourse students will be abile ..

CO1L: Understand the basic patient positioning duning mdiographic invesngation.

COZ: Apply special pesitioning skills for differcar patholegical and physical condinons.

CO3: Apphication of equipments while working in radiology denartments.

CO4: Choose propet position during eadiography,

CO5: Explaug relatve positons of x-ray tabe and paueny relevant exposure factors L!LITIIIZJ:E. radiegraphy.
COG6: Explain the use of accessories,

CO7: Explain the anatomic and physiological basis of the procedure to be undertaken,

CO8: Explain the radiographic appearances of both normal and common abnormal condinons,

COY: Prepare manugement and posidoning of patents

CO10: Correlare of indicatons, contraindications of the patnemt

CO11: Understand the patient preparanons needed before any radislogieal examination:
CO12: Generalize knowledge of post procedural eare.

CO13: Srudents will be able positon the patents for radiological procedures,

CO14: Knowledge of image quality iln radiological 'Lma;;._,f;cs.

CO15: Management of patients in radiology drpﬂmn;:m for various procedures,

CO16: Ability to handle emetgency situations in radiology department.

Teaching Hs:h-::mli o F_];'f_nr:d I Examination Scheme

In Hours) Credies, | Theory Marks Practical Murks Total Marks
(L+T+P)

LT r C CIE | pgp CIE ESE

2 |2 6 7 30 70 30 70 200

CIE, Continoous Internal Evaluation; ESE, End Semester Evaluation; L, lecturs; T, Tutedal; P, Practdcal

Q C: I?{_":n
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TUTORIAL ASSIGNMENTS

Tuterials should be planned 1o enhance learning, The faculty shall decide suitble ttonal assignments of
minimum one hour per umt based on the carseulom

THEORY COMPONENTS

The following wpics/ subtopies should be taught and assessed in order to artain thie idenn fied COMPErEncy.

Unit

1.

Topic and contents

Hours Marks

Principles of lﬂdiﬂgmphy:

Preparanion of the Room, Appataws and Instruments Positions
of the Panent: Erecr, Sitting, Supine, Prone, Laceral, Obligue,

Decubntus: Erc. Relative position of X-Ray tbe and patient, |

relevanat exposure factors. Use of aceessones such as sadiopraphic

 cones, grid and positioning aids. Anatomic and Physiological hasis

| of the procedure, Association with theory with practical work.

Radingraphic appearances, both normal and commeon abooemal
condinons where elementry knowledge of the pathology
involved will ensure the application of the appropriae
radiographic rechnigue. Modifieations in technique for vadous
dizabilitics and ypes of subject. Radiion protecdon, nse of
goaad shield, practical methods of reducing radmtion dose 1o the
panent.

Upper limb:
apecial projections for the whole hand, fingers, wiist joint,

furearm, clbow joint and humerus.

Supplementary projections for Scaphoid, Carpal tunnel, Ball
Catehers projecions, Head of the Radius, Supracandylar I'ms:n.u::
aml Olecranon Prowess E i

Luwer LITHIH

Specinl projections for the whole foot, toes, calcaneum, ankle
joint, leg, knee- joint, pacella and femurs,

Supplementary projections for Talo-Calcaneal joing, - F‘l'.::m_d

projections for tornligaments, Fla Feet, Club Feet; Imercondylar |

projectons for loose bodies in the knee, Axial projection for
Patella,

Shoulder Girdle and Thorax:

Special projectons for the shoulder joint, Scapula, Acromio-
Clavieular joine, Clavicle, Sternoclavicular joint, Sternum and Ribs.

Supplementary projections for the axial projection of Clavicle,
Bicipital groove, Corcoid process.

@ C';’m

"Curriculum Hasdbetsk of Medical Radnlogy and Trmaging T::Imulng} {Torelecmal Propersty of rh:
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Vertebral Calurmn:

Special projecnions for Adants -Oeetpital joing corvieal spine,
Cervico- thoracic Juncton, thoroc Spine, lumbar Sping, Lumbao

s Sacral Region, Sacrum and Cogerx. 6
Supplementary  projections for the  miervertchral  foramina,
posterior areh of Adag, Flesion and Extension of Cervical Sping,

Scoleosis and Kyphosis, Sacro Heac [oinn

Shkull:

Speaial projections for cranium and faeial bones;

Supplementary  projections  for  tramn,  Towne's  method,
Sellamarcica, Opor foraming, Jugular foraming, Temporal boaes,

=

b, Mastoids, Perrtue bone, Zyvgomatde arches, Orbies, T'vIax.i]lm:,l
Nasal boncs, Mandilile, Temporomandibular joinrs.

Nasal Sinuses: Techniques for Frontal, Maxillary, Fthmoidal and
Sphenoid Sinuses, erect and hodzoatal projections for flaid levels,

Pelvic girdle and hip region:

Special projections for the whole pelvis, Sacrolleac joints. hip
joint and Weck of Femur.

Supplementary projections for the grearer and lesser trochanters

7. | of Femur. 6
Feog leg projecton, lschewm, Symphyss Pobis, e,
Acetabulum and Congenital Dislocauon of Hip, Arthrodesis.
Skeletal survey: Skeletal survey for membolic bone disease,
mietastases, hormonal discrder, remal disorders,

Dental Radiography
Technique for intra oral full mouth.- Ocelusal projections

Exwa  oml  projections  including - orthopantomography,

& Supplementary technigues. 6

Uppeér respiratory system

Technique for postnasal airways, lacvnx, waches, thoracic inler,
Valsalva manocuvee, - Phonaton,

Lungs . and Mediastinum:
Supplementary projectinns: Aniero-posterior, f_ni}1}q:i£_ﬁ, lordatic,
apical projection, use of pencrrated postero-anterioe projection. -
Expitation rechmque. - Technique for pleural fluid levels and
0 adhesions: 6
Abdominal viscera-

Technique for plan film examination, - Projection for acute
abdomen patients. - Technique to demonstrate: Foreign bodies,
Imperforate anus,

O C'uu:-

*Curticulwn Hndbook of Medicsl Rarll.ulum ol Trn :l:h'n nieliecl Property of the
Marionul Comsission (i Allied ind Healrthcare Professiv try off Henleh s Family Welfure].”
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10 Mammography: Hasic views, speciul views, wire localization. 6
Trauma  radiography /Emergency  radiographyGeneral
precautions, Ascpas in techniques - Checking of mains supply and

1. funcuons of equipment, selection of exposure fictors, explosion | 6
risk, radiation protection and mapid processing techniques,

Soft Tissue Radiography:

Figh and low kilo valage rechnique; differential filteation.

Nowi - geveen technique - simultanepus seveen and non -sereen .
technique,

Multiple radiography.

Uses of sofr tissue radiopraphy,

High k¥ Radiography:

12. Gienerul pronciples 6
Relation 1o patent dose
Change in radingraphic conrrast,

Neonatal and Pacdiatric Radiography
Forensic Radiography
Scatter elimination; beam collimation; grid ratio.
Speed and type of grid movement
Tatal | 72 70
SUGGESTED PRACTICALS/DEMONSTRATION
Sr. No - Hours

5 Principles of Radiography 5

= Upper imb m

3. Lenwer Emls 1

4 Shoulder Girdle and Thoras 10

5. | Vertebral Column Y

6. Skull . 10

T Pelvic girdle and hip region, Skeletal survey 5

8. Dentul Rathography; Upper respiratory system 5

9. 'Engs and Mediastinum; Abdominal viscera 10

10, Radiography in the ward; Mammography 13

11. | Operadon theatre techniques; C-arm s

12. Soft Tissue Radiography 10

' g Pl

h »
- . - \‘-\.» — P
g; ' \ oW o =
"Curstenlem Handbook of Medical Radiology and Imaging Trehnology' Torellecnal Property of o
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Hours
St No !
1 Multiple radiography a !
| aEe prap |
High kY Radiography |
Seatter elimmation; beam colllmaton, grid rado |
Speed aned ype of grid movement
Radiographic factor; application angd uses
13 Neonatil and Pacdiatne Radiography; Forensic Radiography
Maeroradiowraphy -
Localizanon of forewen bodies
Tﬂr_.'ll 1||’]H
Evaluation System
Continuous Internal Evaluation (CILE)
Sl Mo, [Component Marks Weightage  [LA marks
1: Sessional tesifs)
[Twio Weitten tests 5]
. Same pattern 28 Sununative test
. Average of vwo to be considered
L] Absence without proor peormisson (o b
|niacked as 0
Torcal KT 0.3 15
2. |Continuous assessment
Seminars/Case presentanons/  Logbook/ Case
recards/ Recard book f'aihr;lgmn:'ni
Toeal L5 3 15
Tocal CIE marks 1

End Semester Evaluation (ESE)

"Curdeubum Hondbook of Medical Radiolagy asl [maping Techoology (Intetiscoial Propersy of the
Matonl Commisson for Allied and Healthrare Professions, Ministry of Health and Famaly Welinee] "
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Written Paper
ype of question M. of questimu-‘iMurk:-i perTotal
Cpuestion
Long Essay 2 15 3
short Essay 4 3 )
0
Duration (minutes) 13l
End Semester FEvaluation (ESE)
There shall be pracocal examination for 70 marks in the subject,
Distribution of marks for university examination peactical exams:
ESE CIE Grand otal
F"ra::timrl Vivn Sub Teaal
==
50) | 20 Kl 100 100
SUGGESTED LEARNING RESOURCES
5,
Tite of Book Author Publication
Mo
| 1 Philip W
Atlas of Radiographic Positioning and Ballinger,  Eugene D, | Mosby
| Radiedogical Pracedures Ermnk :
2 i o (= gias Lippincott Williams
Clarks Positioning Tn Radiography Ra Swallow, E Naylor ol iccn
:l"' Bl‘_l.ll::: "u‘-: La mg e
Merrill's  Atlas * of - Radiographic | Jeannean Hall Rollins & | Mosby
Posittoning and Procedures Barbara J. Smiith
4 Bontrager's Textbook OF Radiographic Il.lhl'll I:.:Implll-:sf{ﬂnﬂ and Fleevies Seisnss N
Positioning And Related Anatomy LeslieE Kendrick
3 Radiology Of Positioning And Applied | — Jaypee Brothers |
Amitomy For Students And Practinoners Cint " Medical Publishers

"Curteulom Handbook ot Medieal Radialogy snd Imaging Techaology (Inelicenad Property uf the
Magond Commission for Allied and Mealtheare Professions, Mimistry of Healsh and Famity Welare). "
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Subject: Biostatistics and Research Methodology

Subject Code: MMRIT0O3

RATIONALE:

The applicacon of statstical rechniques o scienofic research in health related felds, incloding medicing,

bielowy . aned public health, and the development of new tools 1o study these arcas.

COURSE OUTCOMES

Apthe end of ror rewre studestrai¥ by alle .
CO1: Understaned the lmportance of stavstcs course in the curmouluarm

CO2: Understinds Sratisifeal Terms

CQ3: Possess knowledge and Skill in the use of Basic Stavstics in the analysis and interpretavion of damn

Teaching Scheme Toral Exzminanon Scheme

(In Hors) Credits Theory Marks Practical Marks Totdl Marks
(LFT+F)

L T r C CIE ESE CIE ESE

2 1 e 3 30 T0 > o5 100

CTE, Contpaous Interpal BEvaloanon; ESE, End Semester Evaluanon; 15 lecrare: T, 'I"1:11rnr'|al; P. Pracncal
TUTORIAL ASSIGNMENTS

Tutorils should be planned to eabance learning. The faculty shall deade suitable mutomal assignments of
minimum one hour per umt based on the carrigulum.

THEORY COMPONENTS

The following topics/subtopies should be taught and assessed in order to attain the identified competency.

Unit | Topic and contents Hours Marks

Introduction: Meaning, Definition, Characteristics of Statistics;
1. lmportnee of the Study of Statistics. Branches of Sratisoes;
Descripive and Infercntial Seatistics; Varables and Their Types. 6 10
Measuremeng Scales -

Tabulation of Dara: Raw Dara, the Array, Frequency Dissribution.

| Basic Principles of Graphicil Representaton; Types of Diagrams

2. - Histograms, Frequency Pelygons, Smooth Frequency Polygon, 6 10
| Commumtive

| ProbabilityCurve.

Frequency  'Curve, 0 gve;  Normal

E Measure of Central Tendency: Need For Measures of Central
3. i Tendency; Definition and Caleulation of Mean; Ungrouped and | 6 15
Grouped Meaning, Interpreradon and Calculaven of Median

<3

"Curricaium Handbook of Medical Radiclogy and Imaging T::(gg}" {Imelleca] Propery ot the 21
MNarinmn] Commissirm (o Allked and Healthoire Professions, Minisry of Health and Family Welfure) "
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| Llﬂj.ll't‘-lUE‘.I-E‘.l-l.E'Il.l_‘_rH!I.I'PL!H.; ."'..[.I_':ll‘-.ll'lg.; and Caleulation of Mode; |
Comparison of the Mon, and Mede, Guidelines for the Use of
Virdows Measures of Central Tendency,
Mesure of "k":-lrl'.ll1”ir1_.' Need For Measure of Djs]:m'ﬁ]r-ﬁ, The
Range, the Aversge Deviaton, The Vanance snd Stmdard
4. Devianon; Calculation of Vanance and Stindard Deviation, b 15
Lngrauped and Grouped,
Probability and Standard Distnbunans: Meaning of Probabilite af
5 | Standard Distrbution, The Binomina Distribation, The Normal 6 10
Disteibution; Divergence feom Noemality - Skewness larrosis
Sampling Techniques: Need For Sumpling - Criteria for Geod |
Samples. Application of Sampling in Communiry, Procedures of
6. smampling and Sampling 6 10
Designs Frrors, Sampling Vardadon and Tests of Significance.
|
- !
Total 54 [ 70
Evaluation System
Continugus Internal Evaluation (CIE)
51, No. [Component Marks (Weightage  |LA marks
1. Sessional test(s)
[Two Written tests 51
artie puitiern 4s Summanve west
Averaze ol two o be considered
Absence withott prior peemission to be murked s ()
Toral 50 0.3 15
2. [Contnuous assessment :
Beminars/Case  presentarions/ Logbook/ Case
recordsy Record book fassignment
Total S 0.3 15
Toeal CIE muarks 3
End Semester Evaluation (ESE)
200
\ o Culls
o !
(”‘mu m—

"Cumiculom Hindbook of Medical Radialogy and msging T:chnu]:ugr {Intzbecmal Prapesty of the
Matstinal Connmisgion for Allied and Healthesre Professions, Mirisory of Heslih snd Fainily Weklare)."
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Written Paper

[Type of gquestion No. of qucs:iunsIMurks perTotal
question
Long Essay 2 15 30
shiot BEssay i 5 L4
[T
IDur:mnn {ITITes) 150
SUGGESTED LEARNING RESOURCES
5. |
Title of Book Author Publication
Na,
! | Elements of HealthStatistics Rao..S
< An intreducton of Biostagsoes Sunder Rao
3 Methads inBin-Sratistics B Mahajan
4 Flementary Statstics in MedicalWorkers Inderhir Singh
5 An Introducdon o, Staostdeal Methods, -~
Ram Prasad &Sons Gup C.B

MMRIT Radiological Clinical Education- part [ {studentship): 16 hrs/week

The course may otter hands-on rraining or practical sessinns, allowing participanis o enhance their skills

in teaching and researeh.

> Cfs
& o

™

"Curtcudurmn Fimdbool of Medien! Rodinfogy und '[mJ_g'ingT::hm:ium‘ {Intellecnl Progperry of the 233
MNadonal Cummdssion for Alled and Healtheare Professtons, Minbstry of Health and Family Welfare) ™
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Second Semester

“Curriculum Handbook of Medicsl Radialogy and Dmaging Technology (Totellerual Propeny of the
Saromnl Commissinn for Alied snd Healthease Professies, Mingstry of Health and Family Welfiee) "



Subject: Modern Radiological Imaging - Equipment and Physics
Subject Code: MMRITO4

RATIOMNALE

Mandern radialogical Imaging Equipmeat and Physics provides the students knowledge abour the modern
xoray equipment and working principle. Modern imaging rechmiques — including Xorave, ultrasonnd, CT
seans and MRI = can show structures inside vour body in grear demil. Radiologic Physics is the study of
medical imaging components, technology, and parameters in an effort to produce aptimal imaging resulrs
The goal with studving sadiologie physics 15 to ensure you ger elear images while ensusing the patient is
safe from radiation.

COURSE OUTCOMES

Ar the vied of the corrie shudemit will e ol .

CO00L: Descobe the special radiolopgical equipments
CON02: Describe the dignal and computed radiography
CO003: Deseribe PACS, RIS and HIS

Teaching Scheine Tearal Examinanon Sehome
(In Hours) Credits Theaoary Marks Practical Marles Toiral
(L+T+D) Marks
L T P C CIE ESE CIE ESE
1 |4 6 30 o 30 70 200

CIE, Conunuous Interni] Evaluavon; ESE, End Semester Evaluation; L, lecrure; T, Tutorial, P, Practical
TUTORIAL ASSIGNI\-IENTS

Tutorils should be planned to enhance learming, The .fm:ulij-.r shall decide sunable ;{55Lgﬁiﬂ:ﬂt5ﬂ1iﬂjmum
one pet unit haséd on the curdculum.

THEORY COMPONENTS

The fallowing topics/ subtopics should be taught and assessed in order to ategin the identificd comperency,

Unit Topic and contents Hours Marks

1. Modem x-ray tube: its principle, physics & cquipment 5 5

Dhgita] Radiography: its principle, physics & equipment. Flar | 3 5
panel digital luoroscapy and radiography system, Direet and
2 inclireet digital radiography and fluoroscopy systems. Digital
raciography and Computed radiography its advantages,
disadvantages and applications. Digital Portable and mobile

X-ray unils

"Cusiculum Handbonok of Medical Rudiciogy and Tnagieg Technology (Inteflecrrsl Property of the &5
Mutbur! Commission for Alled and Mealthcare Protession, Misitey of Fleahth and Famdly Welfare)
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4 Dunl energy s—my absorpuonometry (DEXA) scam s | 5 3
. principle, physics & eqmpment
4. Computed radiography: i pr;n_l:i_'plc, physics & equipment. | 5 5
Mammaography and Tomeosynthesis; it principle, physice & | 5 3
5 cgqupment
é. Modern denes] egmpmenrs. Cone heam denral oo 5 5
: 7. Bone mineral density rest: its ponaple, physics & equipmens | 5 5
Picture archring aod commurmeation system (PACS), RIS, | & 5
4 HIS and
Teleradiology
5 Comiputed Tomography F 3
10. Magnete Resonance Imaging B 3
1 Ultmsound Imaging 5 3
17 Hvbrid lmaging 5 5
13, Smart Simulator/virmal imaging 5 3
14. Artificial Intelligence in Modern Radiological Imaging 5 5
Total 72 Fii]
SUGGESTED PRACTICALS/DEMONSTRATION
Sr, No Hours
L Modern x-ray wbe: its principle, physics & equipment 5
2 | Digital Ruciography 5
3. | Dual energy x-ray absorptionomerry (DEXA) sean: its principle,
phyvsics & equipment 12
4 | Computed radiography 13
5. | Mammography and Tomosynthesis: its peinciple, physics S
cquipment 3
6. | Modern dental equipments. Cone beam denral CT 3
7. | Bone mineral density tese: its principle, physics & equipment 2

> G
L,

"Cursentom Hendboale of Medieal Radiology snd 1

obogy (Iacellecus] Peopeny of thi
Watinnal Commission fie Aflied and Healtheare Professiong, Mindstry of Health o Pamly Welfare} ™




5r. No Hours
|
' K. Picture archiving and communication system (PACS), RIS, HIS
and |
5
Teleradiology
7. Computed Tomography o
L | Magnene Resonance Imungimg £
1. | Ultraseund Imaging 5
12, | Hybrid Imaging z
o 130 | Smurt Simularor/ virmal imaging
Al Imaging A
]
TI]I.'HI 54
Evaluation System
Continuous Internal Evaluation (CIE)
SE N, iﬂumpnncm Marks Weighage  |LA marks
= Sessional test(s)
[Two Written tests 500
{ame partern as Summative 1est
LAverape of two to be considered
Absence without prior permission to be marked as 0
Touwl kT .3 15
Z. CHntnuous assessment
Beminars/Case presentitions/  Loghook/ Case
records/ Record book /assignment
Toral S0 3 15
Toral CIE marks .30

End Semester Evaluation (ESE)

"Curnienlim Hasdbook of Medical Radiology ard Tenugeog Technologe (Latelleesnal Propery of the
Nargnal Comemission for Allied snd Healtheare Peofessinns, Minizery of Health ued Fimily Welfaee)
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Written Paper

Type of question N of gquestionsiMarks perfTotal
uestion
L.ong Lssay 2 5] 3
Shore Tssay B 5 41
70
Duraton (minuces) 151
End Semester Evaluation (ESE)
Theee shall be pracical examinauon for 70U marks in the subject,
Distributicin of muarks for miversioy. examinanen practical exsims:
ESE e | Grand total
Practcal Sub Totl
1000 l 10l
SUGGESTED LEARNING RESOURCES
5.No. | Title of Book Author Publication
1 - s i Amol  Sasane, Hardgbal | Jaypee Brothers Medical
Texthook of Radiology: Physics Sinsh , Rishan Lodh Publishers
2 Tht - Physics O Radiology  And THAVALAN K J'*“.'"l—"‘_:" Brothers Medical
linaging Pubslishers
i Thomas 3. -
Christensen’s: Physics. of Diagpestic | Cuery (Authar), James E. | 3 -
Racliesiosry Dowdey (Author), Robert LR sugniie
E. Mutry (Author)
i T L If j y g |
} 1 I::\.Ib{}E]L C'i' Radiolog Faor BHARGAVA S. K | CHS: publishers
Resicdents And Technicians - '
] Ultrasound physics and techaology h o ity g iiale, Churchill Livingstone;
Anronio sassano
0 i1 T ] o :
! Manual of Diagnostc Lirasound Philip 5 e “ Grel Health
Palmer (Author) Clrgranizaton
7] Physics and Technical Aspects DINESH K ;
: ATTRS PUIBLISHER.
Diagnosnc Ultrasound BAGHEL (Aarhor ' .

Subject: Contrast Media and Interventional Radiology

“Crriculum Handbook of Medical Kadiology and

\ ¥

g Technology (Inteliectual

Properry af the

Maropal Commussion for Alfled ind Hesltheare Professions, Ministry of Healik and Family Welfare)"
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Subject Code: MMRIT(5

RATIONALE

Interventonal radiology (IR) helps student MRIT 1o guin abour the hasics diagnostics and intervennonal
procedures and 1o learn procedures in modalities like digial ddisgraphy C1 and MRLand nuclar medicine
and to inerease the level of understandings and keowledye requited to meet current radiologic procedurss
and 1o understand the physical principles of radingraphy and basic raciogeaphy positioning to petform the
procedures. it a medical specially thar performs vadous minimally-invasive procedures using medical
imaging puidanee, such as s-ray ﬂu-:-mss:np}'. computed tomography, magnetc fesomance imagin i,
ar ultrasound. IR performs  both  diagnoste wnd  thempeatie  procedures  through very  small
incisions or body orifices

COURSE OUTCOMES

At the end of the véurse students will be able 1o,.

CO1: Know the basic principle and physies of interventional equipment.

CO2: Know the managemenr and positioning of patiens while performing interventinnal radinlogical
procedure,

CO3: Have kaowledge about the indications, conrmindications, contrast media, radiaton dose; exposure
timing and-radintion safety measures for the different interventional radiclogical procedure.

CO4: Understand the patient peeparation needed before any interventional radiological procedures,
05 Have knowledge abour the post proceduaral care and safety.

Teaching Scheme Tuatal | Examination Scheme
(In Houts) Credits Theory Marks Practical Marks Teital Matrks
(LAT+P) ;
T P C CIE |gse CIE  ESE
2 1 4 |5 30 | 70 |30 70 200

C1E, Continuous Internal Evaluation; ESE, End Semester Evaluation; L, lecture; T, Tutorial: P, Practical
TUTORIAL ASSIGNMENTS

Tutorials should be planned 10 enhance learmning. The faculty shall decide éuimble-uasignmeﬂts minimum
one per unit based on the ¢urriculum: <

e

| N
(/—1\ , @Cﬁr;h

"Cuencninm: Handbook of Medis! Radiology and Imaging Techoology {Totellectunl Property of the 30
Matonal Commission for Allied ood Healihears Professions, Mimistry 'of Health and Famely Welfare)"
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THEORY COMPONENTS

The following 1fn1::csjmi1mpics should be taught and assessed in order toattun the idennficd competency

Unir

Topic and contents

Hours

| Marks

1.

Contrast Media: Positree and Negative, lonic &Non Lone,

Adverse Reacnions 10 conteast media  and  paten:

TIANREETTICLL

11

Introduction to mterventional 111‘1.::.".."..11.11-:.-1'
DSA: principles and types

Equipment: Basics of angiographic equipments, single srel
biplane angiographic equipments, angingraphic mble, image

intepsifier, flat  panel  detectors, recording

STSLENTS, |

pulseoximetry, cardiac resuscitation measure-ECG, pressurc |

infector, citheters, needle and other toals, 3D rowdonal
angiography, imape processing, patent monitor, CO2
anglography

11}

Interventional procedures: Cathewer- classificanon, tvpes
and applicarions, Guide wire-  classitication,  types
andapplicitions, Pressure
Injector and Accessones, Percumnecas
catheterizanon, Digital Subtraction

Angiography, Catheterization Sites, Asepsis

1o

Arteriography: Hiad and Neck Artenography, Pulmeonary
Arteriography, Coronary  Arreaography,
Aortography, Trans  Lumbar  Aertography,
Arteningraphy, Trans Femoral Arteriography

Aseending
Renal

Venography: Peripheral Venography- Lower Liml, Upper
Limb, Central Venography, Superor Venacavegraphy,
Infetior Venacavography, Pelvic Venography

20

Safety considerations in angiography room; room
design, pmtccﬁvc'-&ﬂficts, radiation monmtonn g

1

Care and maintenance tests: General care, functions] west
Quality assurance program:  Acceptable limits  of
VATHUION, corrective action

Total

i

70

Cys
h"""."

=
O

“Cirreninm Handbook of Medieal Radiclogy nd Imaging Technolopy (bnzeliecnal Property of the 240
Mational Commizsion for Albed snd Healthears Professione, Ministrr of Hlealih and Famiby Webfare)."”



SUGGESTED PRACTICALS /DEMONSTRATION

Se. No Hours
3, Conmasy Media
{K]
i, Basics ol anmogruphic equipments
11
i Catheter and guide wires
111
1
s B
| B. Arteringraphy and venography procedures
20
-
| 9. Safery considerations 10 angingeaphy room
[ 12
i {Zare and maintenance tests
1l
Qualicy assursnee progrum:
Toual e
Evaluation System
Continuous Internal Evaluation (CIE)
S1. Nuy [Component Marks Weightage 1A muarks
L Sessional wess)
v Wiitten toits 50
Sarmie pattern as Suminiative test
Average of two to be considered
Absence withowt prior permission o be marked as 0 0
Toreal 5] [ 15
F.d |l'._,um'munus assessment
Euminﬂrﬁf’ Case  presenmations/  Loghook/ Case
ecords/ Record book/assignment
Taral 50 .3 15
Toral CIE marks N7
End Semester Evaluation (ESE) s -—-:) "
— Caf.
- = A e
L - ——

"Curticulum Hindbook of Medicl Radialogy and Imagnng Technology (Irnellecoal Properoy of the
Matkunal Commidssion for Allied and Hesltheare FL‘UI’\‘:I.!&JH:L‘ hllll'l'll.l.r" af Health and F-'l.rpi'ljr Welfn -+
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Wrirten Paper

Type of question Mo, of questionsMarks per Total
fuestion
[Lang Essay 2 |5 20
Short Tssay B 3 A0
70
Duration (niinutes) 50

End Semester Evaluation (ESE)

There shall be prucm::ﬁ examnanon for 70 ks 10 the subjece

Distribution of matks for university examination practical exams:

Grand total

Practical | Viva Sub Tl
50) 20) | il | 1000 1)
SUGGESTED LEARNING RESOURCES
E'
Title of Book Author Publication
No.
| The practice of intervendonal | )
. koarim valji
tacdiclogy
2 g SR EBIR Ressel, David, MB, BS, MA, e Healt]
5 T"f‘ “-.’;Eﬁ WOTORT % MREP, FRCR  (Author), FRCR| T B
anoias s Roberson, lan, MB, ChB, MRCP ot
= Handboole of  Iatgrvennonal ["Kniaking landarpa  {author),  lndsay | Lippimean
; i : X L Wlliams and
Radiologic Procedures machan (authar), janettedurham {authot) |
- ! Wilkins
LI- Interventonal Radialogy: A DegidIKepiel MBHS MAMRES FRCR & "‘i."_iL"T Health
ke AT Y EBIR, Tain Rebertson MB chb MRCP | | | a
Survival Guide FRCR Sciences

*Cuencuinm Handbook of Medical Radiology and Imaging Technology (1atellecual Propery of the
Manmonzl Commuzzion for Allked and Healthcare Professtons; Mimisory of Healdy and Farmily % elfaey.”
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Subject: Modemn Imaging and Special Radiological Procedures
Subject Code: MMRITOG
RATIOMNALE

Canrrast & Special Radiologieal Procedures are diagnostic procedures usually performed by giving conrmst
through oral orintravenous o disgnose the disease. These imaging procedures wre done under the aivite
of fluorascopy or coram equipment.

COURSE OUTCOMES

At the end of the course students will be able to...
CO1: Prepare management and posinoning of patients while performing radiolagica) procedures,

COZ: Corrclate of indications, contraindications, contrast media, radiation dose, Exposure tming dne

radiation sufery measures for different radiological procedures,

CO3: Understand the patient preparatons needed before any radiological examinaton.
CO4: Genemlize knowledge of post procedural care,

COB: Srudents will be shle position the patients for radiological procedures

COG: Knowledge of image quality in radiologeal images.

CO7: Minagement of patients in madiology department for various procedures.

CO8: Ability o handle cmergency situations in radiology department.

CO9: Precaunons dind care required in intervendonal saits,

S —

Teaching Scheme Toal Examination Scheme

(Tn Hotirs) Credits Theory Marks Pracacal Marks Total Marks
TLAT+P) o

. |T P Ch - | CIE | pgp CIE ESE

2 (1 4 5 N VFRTTT 30 | 70 200

CIE, Continuous Internal Evaluation; ESE, End Semester Evaluation; L, lecture; T, Tutonal; P, Practical
TUTORIAL ASSIGNMENTS

Tutorials should be planned o enhance learning, The faculty shall decide snitable assignments minimum
one per unit based on the curericalum,

THEORY COMPONENTS !. C—2>n.
3 ros R
il T ol
“Cumenlum Handbook of Medica] Radivlogy mod Tnmgeng Technology (nseleeil Propeny of tie 243

Natiesal Coammissian for Allied and Healthewre Professions, Mindstey of Health and Farmily $elfuec).”
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The follrwing topics /subtopics should be wughrand assessed in order to atain the identified competeney

' Unit Topic and contents Hours Marks

tarenduerion: Genersl approach o Special - Radiographis:

procedures, Responsibility of Radiology Technalogist
; ' ; i Wik i S

1. nif.:_nn_u rudivological procedures, i'rl..i_urall.lfrn of patent for | o 5

difterent  procedures, Room lvour  in intervennonal

rochalogy and fluoroscopy,

3 Basics and wadern Emergency Bgoipments in the
| Radiology Department 4 5

Gastrointesting Trace Badum Swallow; Barium Meal -
Single and Double Conrrasy Badum Meal Pollow Through;

3 Small Bowel Enema Enrwrociysish; Basium Frema - 1wl 15
i Crustrogratfin laema: Loopogram

Advanced procedures of Gastrointestinal Tract
Biliary Tract: Oral & Intravenous Choleeystography;
Percomaneous Transhepatc Chu]tngiugmphjf; Percummeous

4. Transhepatic  Biliary  Drainage; Endoscopic Retrograde 10 15
Cholengiopancreatagraphy
Advanced procedures ofBiliary Trace
Uninary System: IVU (Intravenous Urography), Retrograde
Pyeloureterography RGLY, Micturating Cysto

5. Utethropraphy, Ascending Urethrography. 10 15
Adwvanced procedures of Lrinary System
Reproductive Systern: HysteroSalpingogram,  FTR

6. {Falloipian Tube Recanalization) e '-5

Advanced procedures of Reproductive Svstem

Respiratory System: Bronchagreaphy, Percutancous Lung

% . Teas 5 5
Advaneed procedures of Regpinuory System.

Other procédures in mdiology: Arhrography, Sialography,
Lymphography, Sinagraphy & Fiswlography,
8. [}acr}'ncystugniphy, Embolizaton & embolic agents 4 5
Related Advanced procedures,

Total 54 70

A

*Ceericahim Handbook of Medical Radiology and Imaging Technology (Inwllecnial Propery of the
Manonnl Commisstan Sor Allled and Healthesre Professions, Mintsoe of Healty and Family Welfard"
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SUGGESTED PRACTICALS /DEMONSTRATION

Sr. No

]ﬂmm

———

N

Genéoul '.I.P;:'r-'htt]'l o .H]'ll._'i'll:{l Tl]{l!lll'!_!:!'_!l:'llll1‘ F1'|1|._':,-4,]|.| s,
responsibilicy of radiology rechnalogise dunog madiolngical
procedures

Conrrastmedin and therradverse reactions o conuast inedia
und patent managemenr

1

O

Proccdures for gastrointestinal wract - including  harium
staclies

Procedures fore hiliary tract

Procedures for ubnary system and reproductive system

i5

Procedures for central nervous system and  respiratory
sy'stem

lj_

Orher procedures in radiology: Arthmography, Stalography,
Lymphography, Sinography e Fistulography,
Dacryocystography, Embelizadon & embolic agents

Relared Advanced procedures.

Total

Evaluatiom System

Continuous Internal Evaluation (CIE)

51, No. [Compornent Marks

Weightage

,If\ marks

L. Sessional testls)

[Tovo Written rests all
Sm: P&ttﬂ'.l:ﬂ a5 Summanvt tesl

Average of two to be considered

Absence withour prior permissitin w be marked as (0

Toral k1

0.3

I5

2, Contnuous asscssment

[Seminars/ Case presmtatinus,v" Laghook/  Case
records/Record book /assignment

Toral S0

2.3

I

Total CIE marks

30

End Semester Evaluation (ESE)

———

C

“Lammoabem Handbook af Medical Racholoagy und Fromgng Trrl;rnr_bh'ul.l;_r (Il sl Propeery of the

Wativmal Commission for Alied and Healtheare Professicns, Ministry of Health and Family Welfaze)

S

| .,
AW =5
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Written Paper

Type of question MNo. of questionsl]'s’l atks ped Lol
CuesTion
Long Fssay 2 15 A
Ishorr Fssar b 5 40
s
Duration (imiiuies) 130

End Semester Evaluation (ESE)

There shall be practical examinaton for 7{) marks in the subject.

Disrribarion of marks for universiny esumination practical exams:

ESE CIE Grand total
Practical | Viva Sub Tl
50 20 i) 100 1000

— —

SUGGESTED LEARNING RESQURCES

5.
Title of Book Author Publication
No. |
1 Radingraphic Imaging (Chs)LC.R.P. Bhushan and Lakkhar Arya Publications
3 . . B "B |
= A guide to radiological procedures Chaprrian | Elseviee

MMRIT Radiological Clinical Education- part I1 (studentship): 16 hes/week
The course may offer hands-on training of practical sessions, allowing pactcipants to enhance their skills

in teaching and research.

e

“Curneuinm Handbook of Medieal Radialopy and Imaging Technology (Tnellecual Propeny of the 246
Natonal Comnussion for Alied and Healthcare Protessions, Mgty of Health and Famly Welfare),"



“Currenium Hindbsok of Mefical Rarliology sad Ieaging Tedmolipy (lndieenal Troperty of the
Matinad Commission for Albed and Headteare Prafeasions, Mimstry of Flealth and Panily Welfnee)
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Elective — Specialization of CT
Imaging Technology

Third Semester

"Carrrulum Handlonk of Medicnl Radiology wod Trnging Terhoology (Tneelfec sl Propesty o the
Warsonal Commssion for Aliied and Healthomre Professione, Minisoy of Heulth and Family Welfaee).'"



Subject: Principles of CT Imaging Technology
Subject code: MMRITO7

Rationale: It uims 1o provide knowledpe veluted w the hasic working principle and construction of €T
seannets and the vanous hasdware and sofresre mechamsms required for obtuning the cross-sectional
inagnne. 1e also mves a beiel review of the history and evolution of the CT scanaers,

Course Outcome

At the end of the semester student must be able to:

COLShould pain a comprehensive understanding of the principles behind €T fmaging, including the
physics and rechnology involved in generaung eross-sectional images,

CO2:Will lewrn the practeal aspects of CT seanning such as patient positgoning, selection of appropriate

protocols and the use of contmst agents.

CO3:5midents should be able o explun the process of image reconstructon in CT and andevstand how

rivw dara 1s ansformed nto meaningiul mmuges,

CO4:Will learn to assess CT image quality and identify common imaging artefacts, as well as stearegies to

minimize or correct these arrefacts,

Teaching Scheme Toral Examination Scheme 4
(In Hours) Credits Theory Marks Pracocal Marks Total
(I+T+E) Marks
! []
L. |* |P c CIE | pop CIE ESE
2 (1. |4 5 30 70 30 70 200

CIE, Continuous Tnternal Evaligition, ESE, End Semester Evaluation; 1, lecture; T, Tutodal; P, Practical
TUTORIAL ASSIGNMENTS

Tutoriils should be planned 1o enhance leaming. The faculty shall decide suitable assignments nunimum
one per unit based on the cutculum. ) P

| a,
il 3

“Curriculum Hasdbook of Medical Radiology and Tougisg Technology [Intcblecnnl Peoperty of the 48
Narensl Comimission for Allied snd Healthcare Professions, Minisey of Health and Family Welfure)
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THEORY COMPONENTS

The following topics/subropics should be tught mmd assessed in order to acain the idennfied competency.

Unit | Topic and content | Hours | Marks

1 | Introduction to CT: Basic pnnr:p.lu |-1-r'-|r1|'r|n_|,;r3p|1 vlefininion of terms, | 7 10

[mage reconstruction from projections, Al in CT

|
¥ Faalation of terms 3 3

3 Process: data acqusinon and image reconstruction fi 10

Lmape display, Processing: storage, Recording and communications

|4 Working of CT 11 15

Basic princple of CT
Instrumentition

Reennstruction algorithms

Alin CT ‘|

|'S History of C T 3 2
Barly expenments by Godfrey Newbold Hounsticld, Allan Machend
LCormack

6§ | Generations of CT 7 |10

Generatdon of CT /Geometry

Ei Fast scanner 7 7
Helieal/ Spiral seannce
Applicauons of velume scanning
Al GF

8 Image formation in CT ' S 10

Hounsfield urut, CT windowing, CT" image quality
CT artifacts, 0 e

Quality assurance and control in CT

Alin CT
9 Merits and demerits of Compured tomography ' 2 3
Toral 54 70

"Cormeiliem Handbook of Méedieal Radiobugy and Teaging Technslogy (Tielleein] Peopery of the 249
Manons| Commssion for Allied and Heshtheare Professions, Minsery of Health and Family Welfare)™
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SUGGESTED PRACTICALS /DEMONSTRATION

| Sr. No | Hours
s Intrduction and History CT and Evelutinn of terms 6
2, Process and Working in CT 1M
3 Lieneranons and lmuge formecon in C1 "
25
4 Fast scanner

e 20

Menrs and demerits of Compured romography
Tol i

Evaluation System

Continuous Internal Evaluation (CI1E)

2l Mo fComponent Muirks [Weightage  [IA marks
L. messional tests)
oo Witren tests G|
rame partern as Summative st
Average of two to be considered
Absence withour prior permission to be marked as 0
Tocal A0 0.7 5
2 Coniinunus assessment
Seminars/Caze  presentations/ Logbook/ Case
recotds/ Record book /assignment
Tatal A 3 15
Totaf CIE marks 3t
End Semester Evaluaton (ESE)
Written Paper
Type of question No. of questions{Marks pei{Total
question
Long Essay 2 13 30
short Essay 5 5 40
70
[Duration (minures) 150
W -
I-, —® J- L
- = lr,l;—-._ s ..:\"H -..\_-.-..-
C "y ow v
- s

“Cunticulum Hindbook of Medieal Raciology and Imaging Technology Toielleenl Propery of the

Naronal Commission for Alled ard Healtheare Professions, Minkerey of Health and Family Welinee, "
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End Semester Evaluaten (ESLE)

There shall be pracreal examination for 70 miurks m the subject,

Distrihutionn of marks for university examination practical exams:

LSL ClE CGirand toral
Practical I Wiva auly Tonal
500 I 20 3] I 100 Tm“
—
SUGGESTED LEARNING BESOURCES
S. ' '
Tite of Boolk Author Publication
No. /
1) L ﬁnpl.l'[t;;.l Tomogriphy: Physical Euclid Seeram RTIR) =
Principles, Climcal Applications, and B5c MSc | Saunders
Quality Control FCAMRT (Aarhior)
2| Computed Tomogeaphy for Lippincotr Wilhams  and

Techaologists: A Comprehensive Text

Lois Romans

Wilkinsg

A Computed Tomogriphy: Physics and
Technolooy, A Selll Assessmenr Chade

Witey-Blackwell

4 The CT Handbook: Opumzing
Protocols for Todar's Feamure-Rich
Heanmers

Timothy

P, | Medical Physics Publishing

Szeavkutowics Corporation
" 0
" (P 2 3\LD
o - -
e —
i -'__ Ir“-‘
[N L’
*Cameelom Handbook of Medical Radinfopy and Tmuging Technolfiey Trntellecis] Propery of the 251

Mational Commission for Abied amd Healiheare Professiorns, Minisoy of MHeslth and Fasile Welfaes),”



Subject: CT Imaging Procedures and Scanning Protocals

Subject code: MMRITOS
Rationale

LT Procedures and Scanning Protocol course 15 w0 provide participants with 2 comprehensive
understanding of the various procedures involved m computed tomegraphy (C1) imaging and  the

prineiples of selecting appropriate Ni.f'.l.r'llﬂi:ng protocols for ditferent elinicnl sceninms
Outcome
Arthe end of the semester stwdcn: miosi e able o

COLCT procedures and scanning protocols result in high-qualicy images that allow tadiclogists and
healtheare professionals to make accurate and precise diagnoses. Clear and deniled €T images aid in
idenuifying and characrenzing various medical conditions, sach as tumors, fractures, infections, and orher

abnormalines,

COZ:WIll be able to acquire Accurate C1 imayging helps healtheare providers ereare effective treatment
plans for patients. The information obtained from CT scans can guide surgical procedures, radiaton

therapy, and other interventions, leading ro impraved paticnt ourcomes.

CO3:Musi lollow appropriate scanning protocols and employ dose reduction techniques to migimize the
amount of radiation the patient receives during the scan. This ensures that the benefits of the CT scan

outweigh any potential rsks associated with radiation exposuare.

Teaching Scheme Total Examination Seheme

(Tn Hours) Credirs Theory Marks | Pisitival Marks Total
(L+T+T) Marks

B E RN c CIE | gsp CIE | ESE

2 1 4 5 30 e 30 70 200

CILE, Continuouy Internal Evaluation; ESE, Fnd Semester Evaluation; [, lecture; T, Turoral; P, Practical
TUTORIAL ASSIGNMENTS

Tutorials should be planned o enhance learning. The faculty shall decide saitable ASSIENMENts minimum
one per unit hased on the curtenlum.

. A
iy . = LD
~— 1% e i
{ : % o A
"Carmeahum Hudbook of Medical Radiology anil Imagng Technology (Intelectal Property uf the 52

MNateonal Commission for Alled and Healthcare Professions, Mintsrry of Heshih and Family Welfarg),™
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THEORY COMPONENTS

The following topics /sulsopics should be tught and assessod in order to attain the identificd competency.

S MNa Topic Hours Marks
1 CT Head and Neck: O Brun, Cerebral Angiography, CT orhit, | 10 10
CT face with 31D posr-processing, CT temporal bone, CT PNS, CT

neck, meck angingrnph:.‘_ Head mnd peck venography, CT
| csrernography

b CT Tharax: CT thorax (Supine, prone, Expimatory), HRCT | B 8

thoras, CT pulmonary angiography, CT somogriphy.
3 CT Abdomen and Pelvis: CT KUB, C1 abdomen (Dual and mple | 12 15

phase), Liver, pancreas and renal protocol, CT emerography, CT

pelvis, CT abdominal angiography, CT tenal angiography, CT
urography, CT cystogeam

4 | €T Musculoskeletal System: CT shoulder, elbow, wrist, hand, | 8 1
hip, femuar, knee, dbia & fibula, ankle. foor CI perinheral

angiogtaphy/Venography.
5 CT Spine: CT whole spine, CT cervieal, thoracie, lumbar and LS | 9 15

spine, CT sacrom & coceyx, CT Myelography. Lumbar Puncrure,
CSF Aspirution,
i Miscallaneous: Pacdiatne CT, Adult Whole-bady €T, CT |7 12

fluoroscopy, Breast U1 Imaging

Total ' 5 |70

SUGGESTED PRACTICALS/DEMONSTRATION

Sr. No _ | Hours
1. C1' Head and Neck _ G2 1
2 T Thorax 10
3. CT Abdomen and Pelvis 10
4. CT Musculoskeletal System 10
5 CT Musculoskeletal System 10
6. CT Spine 0
ali % |
A ..-——-f'w
"Ciretiebun Handbook of Medieal Radiology and Tnuigiog Teidn m.mal Property of the

Matonal Commizsion for Allisd and Healthcare Profescions, Minis HE'Jllli anrd Fasily Welfaee)™



Br. No Hours ]

Miseallaneous

Towal

Evalusrion System

Continusus Internal Evaluation (CIE)

sl No. JCamponent harks Weighrage LA marles
1. [Sessonal eseis)
Two Writien tésts Sl

Same partern as Summative tess

Average'of two to be considered

Abscnee withour prior permission to be marked as ()
Toeal S0 0.3 15

(on T nious assessment

&)

Seminars/ Case  presenmoons;  Logbook/ Case
records/Record bonk /assienment

Toeal 51 i3 15
Total CIE mrarks 30

End Semester Evaluation (ESE)

Written Paper

Type of question M. of quu:stimwanrka perTotal
question
Long Essay 2 15 30
Shore Essay o 5 i)
T
Duration (minutes) _ 150
End Semester Evaluation (ESE)
i el
\ -~ i

"Comiculum Handbonolk of Medical Radislogy aod Tinagiog Techmology (Tovelectil Property of thie
Matizral Connlssivn for Allked and Healthcare Professions, Minissry of Health and Family Welfarg),”
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There shall be practical exarmmation for 70 marks in the suiject

Dismribation of marks for nmversy examinaton practical cxams:

ESE CIE CGrand total
Pr:lr.t':l:-:lll Vivg pub ol
() |20 30 100} L)
SUGGESTED LEARNING RESOURCES
5.
Tiile of Book Author Publication
No. '
1 Computed Tomography: Phyesical Euchd Seeram RT(R] BSc
]-I'fﬂ'l-'i_'llrllv:_'ﬂ., Climieal Appheations, and MSe FCAMRT {Author) Rauniders
ity Control
2 = Lippincort
_[;DTPuTEd. 1 UH;DEE_“F'.'} f:r T Lans Rivmans Williams and
ehnnlogists: ) shensive T
echnologists nmprehensive Text Wilkins:
8, tout _Eapmd T;mc:gmpllﬁ': F‘-h;':-:j;s and sl - ‘l."i.-;'[-t:'}- -----
Technology. A Self Assessment Guide ' : Blackwell -
i, Medical
The CT Handhook: Optimizing Protocols Timinghy Physics
for Teday's Feature-Rich Scannirs Szezvkutowice Publishing
Corporanon

CRs
T e

&

*Carmeylam Hamlhook of Medicsl Radinlogy and Tmaging Technilogy (Intellectinl Progerty of the
Wativon] Commisson fox Allked and Heslthcere Professions, Ministey of Hedlth and Family Welfue),”

55
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Subject: Basie and Crogs Sectional Anatomy in CT Imaging
Subject cade: MMRIT0Y
Rationale

CT Cross Secnonal Anatomy course wpiedlly aims o provide particgpants with a comprehensive
uaderstanding of the anatomical stictores as visualized inoeom puted tomography (CT) images, The eovrse
locuses on developing the necessary knowledge and <kills o accurtely interpret €T cross seedonal images

af the humen o
Ar the end of semester student must be able o

COL:Parucipants should be able w identify and kibel major anatomical serucoues in CT eross-sectional

mages, including oresins, bones, bload vessels, nerves, and other relevant tissues.

COZWill learn o inrerpret CT images in different planes (tansverse; sagittal, and coronal) w gain a

complete understanding of the spanal relanonships and dimiensions of snatormical strictures,

COZWill become proficient in eéeognizing nommal anaomy across varous body regions, enabling them

to distinguish variatgons from patholegy,

COLWill develop the ability w idenufv and deseribe common pathological cenditions smil shnommalites

seen in Ol cross-sectional fmages, such as tumors, inflimmation, fractures, and vasculir anomalies.

Teaching Schemi Tl Examination Scheme

(In Hours] Credits Theory Marks Pracuecal Marks Towl Marks
(1. +T+P)

L T P 2 CIE ESE CIE ESE

] & 6 3 o = 30 70 100

CIE, Continuous Intesnal Evaluation; ESE, End Semester Evaluanon; L, lecture; T, Tutordal; P, Practcal
TUTORIAL ASSIGNMENTS

Tutorials should be planmed w enhance learning. The faculry xl'm.u decide su.ltnblc_ assignments minimum
one per unit based on the curticulum.

o
d )
—
“Curtivubun Hendbook of Medicn! Radiology end Tnmging Technotogy (Tntellecnel Propeey of the 256

Marinnal Commission for Allied and Healthoare Professions, Ministry of Health and Paily Welfare) ™
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PRACTICAL COMPONENTS

The following topics/ subtppics should he taught and assessed in order m atten the idenoficd comperency.

Uit Topic and content Hours Moarks

1 Cross Secoonal Anavomy off Head i 14
Vascular supply of brain
Venous supply of brain

Cranial nerves
2 Mveck gross sectonal anatom 14 8
Yascular supply of neck
Nenoussupplyefneck N
3 Thewax eross secnonal anaromy 18 12
Wazeular supply af thorax
Venous supply of thirax

4 Abdomen cross sectiona] anammy 20) 12
Vascular supply of adomen
| Venous supply of abdomen

5 Pelvis cross sectional anatomy [male 1||1|.1mf::nmhf} 16 i
Vascular supply of pelvis
Venous supply of pelvis
G Vertebral body and extremities 8 5
T | Muscies, hgaments and tendons a
8 | Upper and lower limb blood sapply g
A Tewml 108 70
Evaluaton System
There will be ao Theory examination at university kevel for this subject.
Continuous Internal Evaluation (CITE)
51 No. JCompanem fﬁ{s'u‘kjs I'i'.'»(-'ﬁ:i;{ht:age |51'!|. mirks
1, Sessional rest(s)
Towo Pracucal tests 501
Same pactern as Summative test
Average of two to be considered
Abssence without prier permission (0 be marked a3 (0
Toeal 50 - 0.3 i3
2. C_ontinuous assessmaeant
Seminars/Case  presenmtons/  Loghook/ Case
records/ Record book /assignmient
Toral L1y 0.3 i
Toml CIF marks 30

Falll s
End Semester Evaluation (ESE) (“' J (Lo
— e
N “ ’
"Curmculem Handhook of Medical Radiology and Tmaging Tecanclogy {Intellecual Paopery of the 87

Matsorial Commpasn for Alhed and Héalthoare Profesaoms, Mimsory of Health and Family W elfare),”
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There shull T !l-l'ﬂ-:‘li:':l] pxammation for 70 markd in the subjec.

Lhstribusen of marks for university examinaton practcal exams:

—
ESE I Grand toral
F'rur;nr:ﬂ!i “in Sub Toual
501 I 2} 30 I 1010 1010
— ==
SUGGESTED LEARNING RESOURCES
S,
Title of Book Authar Publication
No. i
I I CGiovind Chavhan, Bhavin Jaypee Briothers
Cross Sectional Anatomy C1 and MR] fanlibiaria Medieal Pik:
2 | Cross-Sectional Anatomy for Enmpute-d Michael 1. Earckus Springer New York
I Tomaography
: 3 Mark W .."'Lﬂdl.ffsﬂn, Elsester H::&Jrh
I sectional Anatomy by MRI und CT NOchael G et X TR
[ 4. Donald It Calull,
Atlas of Homan Cross-Sectional Anatomy | Marchews ]. Orland, Gary | Wiley
With CT and MR Images M, Miller '

MMRIT Radiological Clinical Education- part I1I (studentship): 16 hes /week

The eourse may offer hands-on training or practical sessions, allowing pardcipants to enbance their skills

in tepching and eescarch,

"Curmculum Handbook of Medienl Radiodogy wnd Tingiog Technology (Tnelecmal Propesry of the
WNanonal Camnimsion for Allied and Healtheare Profeszhons, Alisisry of Heslth and Farnily Welfare) *



276

o,

*Curneulmn Hendbook of Misdicsl Rarliabagy and Inuggng Todbmology (Intellesioul Prpesty ol the
Mational Commis=ion for Alled and Healtheare Profestions, Minstey of Health asd Faoily Selfase).



Fourth Semester

"Curneahin Handbook of Medical Radiology aad Imaging Technology Tniellecaal Propery of the
Maganal Commizslon for Allied wnd Healtheare Professions, Mintsrry of Health and Family Welfare) *

59



278

Subject: Advancements in CT Technology

Subject code: MMRITIO
Rationale

Adyunees Technigques in Computed Tomaography Technialogy aimis to provicde parocipants with Spﬂ-::ii.liizml
knowledee and skille related o the latesr advancements and cutting-edge technigues i the Qeld of

Compurcd Tomography (C1) mmaging,
Outeome
At the end of the semester student must be akle 1o

COLWill gamn o comprehensive understanding of the larest advaneements and cutting-edge technigues m
CT imaging Thisknowledge may include sdvanced imaging prowcals, reconstruction methods and clinieal

applications,

COZ:Will give a deeper understanding of advanced CT wechnigues, participants ean potentially improve

chagnostic acearacy, leading to bewer patenat outcomes and more effective rreatment planning.

CO3:lnvalved in research and development, the course may mspree new ideas and insighis thar contribute

1o the ongoing advancement of C1' technology and medical imaging,

CO4:Completion of this advanced course may provide eontimaing educanon credits or professional

development recogninon for individuals i the medical field,

CO5:Acquiring knowledge and skills in advanced CT technigues could lead to expanded carcer

oppormnines or increased responsibilines within their respectyve workplaces,

Teaching Scheme Total Examination Schemé |

{1n Hours) Credits Theory Marks Practical Marks Total Marks
LAT+P) '

. [T P % CIE | pep _EIE "ESE

TS 4 5 a0 |70 130 70 200

CIE, Continuous Intermal ]-'.xraluari;rm;"ﬁb}ﬂ End Semcster Evaluation; L, lecture; T, Tutorial; P, Practical
TUTORIAL ASSIGNMENTS

Tutorials should be planned 10 enhance learning. The faculty shall decide suitable assignments minimuim
one per unit based on the carrculum.

S V
N
*Carioaium Handhook of Medical Fadiology and Tronging Techoology (Toiellecnml Property of the 240
Mool Chammission for Allied and Healthoare Peofessions, Minsstry of Health and Fumily Wedbore)™
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THEORY COMPONENTS

The following topies/ subtopics should be wiughe and ussessed in order 1 attain the identifed competency

Unit

| Topic and content

Hours

Marks

[1

£l

Advanced CT Imaging feclmiquﬂs: Dual-Encrey CT
Drypumnic £, and teratve reconstruction algorithms. Role of these

techniques enhance image quality and improve clingnosrie aceurncy |

4

3

CT Angiography (CTA}: principles and applications of CT
angiogriphy, including vasealar imaging, cardiae CTA, CTPA and
perpheral 1A,

Role of CTA in diagnosing vascular discases and assessing blood
flow.

assessing fissue perfusion, blood Aow, and detecting cerelral or
| abdonunal 1schemi,

CT Pedusion hmaging: CT perfusion imapng znd its use in |

Dual-Source CT and Multidetector CT (MDCT): bencfirs of
dual-souree and MDCT scanners, such @5 reduced scan nmics,
improved spatial resolution, und deeressed radiation dose

Cardiae CT Imaging: cavdiae C1' imaging, including eoranary
artery asséssment, cindiac funcnon evaluation, and the role of T
incardiac disease diagnosis, Calcium Scoring,

10

Radiation Dose Optimization: advanced techniques  for
opamizing CT seanning protocols to réduce radiation dose while
“maintaining image gualin

Advanced Post-processing Techniques: advanved image post-
processing techniques, such as 3D volume rendering, maximum

{Hntendity projection [MIP), and multiplanar reconstruction (MPRY
v e R

CT-guided Interventions: CT-puided procedures  and
mtervenaons, including biopsy, dratnage and ablation tech Algues

Virtual CT: Colonoscopy: the technigues used 0 vireual CT
colonoscopy, a non-invasive method for imaging the colon and
detecting polypsand nther abnormalines '
Bronchoscopy: technique, post processing and applications,

10

Advanced  Image  Reconstruction:  advanced  image
reconstruction  techniques  such  as’ Jlerative  reconsttuction
algorithms which improve image-quality while reducing radiation
dose. .

1

Artifact Reduction Strategies: techniques (o minimize and
correct artifacrs that can anse in advanced CT imaging, ensuring
accurate disgnosis and interpretation b g

Radiation Dose Management: stratcgies for opumizing CT
protocols 1o reduce radiation dose while miaintaining disgnostic
image quality,

13

14

protocols used in CT imaging to enhance image contrast and
visualization of specific ussues or pathologies, automatic conteast
tracking technigues.

Contrast Media Innovatdons: new conmast media agents and |

[ 2% ]

Quality Assurance and Image Quality Assessment: guality
assurance protocals specific to advanced CT technology and the
assessment of image qualiy,

"Curriculum Handbool of Medica] Radilogy sad lisging Technobgs {Iriclechul
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15 Emcrgmg Trends in CT: laest e ulngumnn andd emerging |2 2
|trends in CT  technc dogy, Including  ardbeal  incelligence
applications and new inaging udvancements. -

Total 54 70
SUGGESTED PRACTICALS/DEMONSTRATION
| 8r. No Hours
1L Dul-Searce O and Mulddetectar T (MDET
Advimced CT Imaging Techaiques P
2 Radunion Dose Manuzement
Rﬂtli'ﬂ[,iﬂ'l:'l. Dose Optimization P
3 Contrast Media Innovations 4
4 Advanced Post-processing Techniques
Advaneed Imape Reconstruction ¢
5. Quality Assurance and Image Qualiry Assessment 4
. Emerging Trends in CT 4
E | Artifact Reduction Stmrr@‘us g
8. Virmal CT
CT-guided Interventens a
0. LT Angiography (CTA)
Casiliie CF g 5
10, CT Perfusion Imaging &
Total 1%

G
R

"
*Carrculum Handsook of Medleal Radiology and Imaging "l'echmaligy [nellecnl Propeny of the
Matinsl Commission for Allied and Henltheare Professiens, My of Health and Family Welfare}"”




Evaluation Svstem

Continuous Internal Evaluarion (CTE)

Sl No, [Compaonent Marks Weirhog LA marks
=

l, [Sesaional [esi|s)

T Wiotten tests i}
Same partern as Sominitive test

Average of two to be considered

Alsemee withoes prar permission to be marked as O

Toeal L1v 0.3 I5

2. [_-i l!'!ti]'l'l.'l.['.l'l.'l:': ASRESEIEAT

Semunars/Case.  presennations/  Loghonk/  Case
records/Record book /assignment

Toral L1 0.3 15
Toeal CLE marks il
End Semester Evaluation (ESE)

Written Paper

Type of question [No. of Marks per quc.*‘-liu“hul‘:—lf
[questions
Long Essay 2 13 ()
short Essay o K] AL
Fit]
Duraton {minuges) 150

End Semester Evaluation (ESE)

i £ b
L =
e - {
= ¥ = B
"Lamomlum Headbook of Medical Ra I.1.I".'I|I'JE}.' wod Imagng Technolopy [(bstelleciual Progerty uf the 263

Matiooml Commisaion (oe Allled and Healtheare Prolessions, M:ln:ﬂr" oof Henlth and Family Wilfare)”
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There shall be practical examinanon for T ks o the sulyect.

Distributicn of marks for universioy expminanon practical cxams:

[E51B .l CIE Grand total
Practival | Vs Sub Total
50 20 £ 1007 10
SUGGESTED LEARNING RESOURCES
B
Tite of Book Author Publicition
™o
! Computed Tomography: Physical Fuelid Seeram
P_I'i‘I'JEiFJL:i_. Clinical Applications, and RT(R) BSe MSe Saunders
l:;llur_hnl Conrrot FCAMRT (Author)
2 . ; s T.ip]:;i neott
-(l_::lr;pu;:_d _Tln-mﬂ;rimph], trr - Lodi Basiing Williams «  and |
sehno OJ:];]S!.S-, J Gmprenensive 1 oxy Wilkins:
¥, Computed 'I'nm.:'rgl_';lph}': Phvsics 1.1m‘t Bisalbil Sk tain | Wiley Blaclawell
Technology. A Sclf Assessment Guide : [
“la . o | Medical Phyei |
The CT Handbook: Optumizing Protocels Timaothy i Futhniji:;'m BRI
[or Today's Teature-Rich Scanners Seceviutomwicy ) "E
: Corporation

"Currienlem Handbook of Medieal Radiolony ond Imaging Technoology [Intellectoal Propesty of the
Matonil Commission for Alied snd Heolthcare Trofessions, Minastry of Health wnd Family Welfare”
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Subject: Quality Assurance, Radiation Protection and Patient care in CT Imaging

Subject code: MMRITTI

Ranonale

Radiation Protecton and Padent Care in C7 course @ims o provide parnerpants with essental knowledpe
and skills related 1o ensuring panenr saferv and implementing eadisnon protection measures during
l::l:nnpun_-:l omagraphy (CT) eximinations.

Course Qulcome

At the el of semester student mpst bie able to

COLShould gain a comprehensive understanding of the principles of onizing radton, s iteracaon

with human tssues, aod the porential risks assoctated with adianon exposure.

CO2:Will be familiarized with the ALARA (As Low As Reasonably Achievable) prindple and loarn

technigques o minimize radiation dose to patients while maintaining image qualiry.

CO3:5bould learn srategics for optimizing CT scanning protocols and adjusting parameters to achieve

appropria image quality with the lowvest possible radiation dose,

CO4:Radianon Protection Guidelines: Pacticipants will be introduced 1o national and internarional

radiation prorecton guidelines specific to CT imagng.

CO5: Wil learn proper patient positioning and centering rechniques 1o cnsure accerate imaging and reduce

the néed For repeat scans,

CO6: Should be aware of the unique considerations and radiation protection protocols when imaging

paediatrie and pregnantpatients:,

CO7: Will understand the use of contrast agéats in CT imaging, their potential risks, and the imporance

of proper patient sceecning for allergies and contraindications.

CO8: Should understand the impaortance of infection control practees in the CT environment, including

equipment cleaning and proper hypiene measures.

CO9%; Will become aware of ethical and-legal responsibilitics in providing radiation proteetion and patient
carc in CT imaging;

CO10: Will be educated on safery measutes and protocols to protect healtheare professionals and staff

wotking in the CT' department.
L Cén
.u-""'.'_- 3 'HE:J.__HLM_.‘\. l}L.,
N ¥ el
"Crrriculvm Handbook of Medieal Radiclogy and Ireaping Technology (Inrelleenual Propetey of the 265

MNational Commisson for Allled ard Healtheare F‘!I’.‘lrﬂl.hli;lnl,; :‘;{iniln'_l,r oi Healih and anlllrlr 'I};-':Wﬁr::_“
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Teaching Scheme | Toml Fxamination Scheme =
(In Houes) Credies Theory Marks Fractical Matks Total
J+T+P) Muarks
|L T |P C CIE | jep CIE ESE
2 |1 4 5 W 0 70 200

TUTORIAL ASSIGNMENTS

CIE, Condnuous Tnternal Lvaleauon, ESE, End Semester Bvaluagon: L, leerers T, Turesial T Practcal

Turarials should be planned w0 enhance learning. The frculty shall decide suitable assignments minimum

one et unit based on the curriet | um,

THEORY COMPONENTS
The following topics /subtopics should he mught and sssessed in order to atain the identified campetency.
Unit Topic and content l Hours Marks
1 Introduction of Radiation Protection: Principles of radiation |10 15
;‘frc:tecrjun_ ALARA/ALARP, MPD, The Rels of the CT
Technologist, Radiation in Pregnancy and children.
2 Radiation quantities and units: Factors Affecting Dose in CT, | 6 10
CT Daosimetry — MSAD, Bed Index, CTDIw, CTDlvol, DLP,
13 Biological units of radiation: - 6 10
Radiation detection and measurements, LET, OER, survey meters,
Geiger muller counter, ionisntnn chambers.
4 | Radiation Hazard evaluation and control: Scatter and Leakage | 10 10
radiation, [CRP gudehines for CT room design,
Radianon Signage, Protective devices:
5 AERB and ICRP guidelines: Limits for radiation cxposure 4 5
6 Contrast media in CT: wnic and non-ionic agents, lethal dose, ! 4 5
COnirist unlmimstt_*lat":un techniques, Eﬂl:l_i_.'rﬂ.ﬁf-_ tracking techniques, :
7 Radiation pmﬁ:ctinn: Radiation protection for patient and staff, | 6 5
personnel protecnve apparel. Alin radiation safety; |
8 Pre and post-procedural care in CT: 8 10
Patient transfer and Restraining techniques, Infection control and
sterilization, Medical ethics and records, Patient care in special
cases: Spinal injuries, Trauma, Stroke, Burns, Cardiac emerpency.
Taotal 54 70

| 4

;—-‘ i LS
"Carrcalom Handbook of Medieal Radiology ind Temaging Teehniolon Tntellecnial Propeety of the
ey of Health and Family Welfare),”

Manoreal Commssion for Alhed snd Healthoure Professions, N
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SUGGESTED PRACTICALS/DEMONSTRATION

ar. No -ﬂﬁﬁzrs =
= = = s
- Introduction of Radianon Protection |
7
AERD and 1CRP guidelines a
|2 Radianon quannites and anirs
. : . , 20
I Biolagieal unirs of vadiation
| 3. Pre and post-procedural care in CT s
4, Radiatton protection - = 1l
3. Radiarion Hazard evaluation and control 12
£, Conpease media m CT ._3_ )
Total -5
Evaluation System
Continuous Internal Evaluation (CIE)
51 NoComponent Marks Weighrage [A marks
I, Sessional test(s)
oo Wriltten tests a0
Same patrern as Summative test
Average of rwo m be considered
Abdtnce without prior permission to be marked as ()
Tocal 5 3 15
2 Condiuens asscssnrent
Seminars/Case  presentinions/  Loghook/ Case
jrecords/Record book/assignment
Toral k1 3 I5
Total CIE marks |30
End Semester Evaluation (ESE) g 7 o
Liss

MCantienkin Handboale of Medieal Radiclogy and Trmging Technalogy (nefloomal Propeny of the
Mamnml Commission for Alked and Healtheare Professtons, Minisoy of Health and Famly Welfure)

27
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Written Paper

Type of questian Mo, of questionsféarks perTotal
question
Ling Esay 2 13 (3
shivrr Fsan 5 3 K1TH]
0
[Disition fmirotes) | &0
End Semester Evaluation (ESE)
There shall be pracocal examinanon for 70 marks in the subjecr.
Distributiom of marks for universitv examimation practical exams:
ESTE l CIE Grand toral
Pracucal i Viva Sub Tl
5() |2u 30 L0 ' 100
SUGGESTED LEARNING RESOURCES
5.
Title of Book Author Publication
M.
(T | Compud Tomogeaph PSSl | Foch Secam RTGR BS0|
]?nm:plr. g, Clinical Applications, and MSe FEAMRT [Author) Saundets
Cloality Control '
4 Conmpuited Tomo hy for lj.l::};iTﬁ_r:n_n |
"l:cchzﬂlr:r 155 "L. ﬂ{; -If_‘hﬂﬂ'ill"?{.‘ Text AR N Wilkams anid
S : Wilkins;
A ] Computed Tomagraphyv: Physies and e '
: Fuelid See Y e !
Technology: A Self Assessment Guude e B Wiley-Blackwell
3 i h. .k . ] 1cs 5 g
The CT Handbook: Optimizing Protocols Timothy . ;ﬁ?cf Physics
for Today's Feature-Rich Scanners Szexvkitowicz _“ MISIRE
Corpotation

=i r :
LY

(}.{;_L ;_,u._"_f-"“‘ T

"Cuetiicnlusn Flandlbook of Meilbal H:.dh.'lb.lg} wind Il:ll.giz!g'l'uthnnhw‘ .:I.l'llHHﬂ.'ﬂ.LlJ I-'n;;Prrr:, ot the 218
Mations| Cemmussion for Allied and Healtheste Professions, Minsery of Heabth and Famiby Weltare).”
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Subject: Basic Pathology and Image Interpretation in CT Imaging
Subject code: MMRIT13

Rationale

Imaging pachology and image interpretation in compuated tomography (CT) is o facilitte accurate and
eatly detection, chamcterizution, and evaluagon of various medical condidens and abnomnalities wihin
the body. CT wmaging 18 a non-invasive, widely available, and valuable medical wmaging mmidaling that

provides detailed erosscectional images of the internal structures of the Daaly.,

Outonme

At the end of the semester the student must be:

COLTo Identify diseases ind ahnormalities at an early stage often leads 1o berter patient guienmes,
COZ:Learn the extent and locaten of patholagies, siding in precise diagnosis and rreammert planning,

CO3:Will fearn CT puide eertin medieal procedures such as biopsies, drainages, and needle aspirations

Teaching Scheme Tomal Examination Scheme

(In Hours) Credits “Thenry Marks Praciical Maurks Total
EA+T+E) Marks

t | |P C CE |[g=n | cIE ESE

- = 6 3 - - 30 70 100

CIE, Continnops Internal Evaluation; ESE, ind Semester Evaluation; L, leesure; T, Tawworial P, Pracucal
TUTORIAL ASSIGNMENTS

Tutorials should be planned o enhance learning. The faculty shall decide suitable assimments minimum
one per unit based on the curriculum.

PRACTICAL COMPONENTS

The following topics/ subtopics should be raught and ass€ssed in order to attain the identified competency.

Unit Topic and content Hours | Marks

1. Basie parhologivs and general interpretations of Head, Face&Neck | 15 10

2. Basic pathologies and general i interpretations of Vascular imaging 5 5

3. | Basic pathologies and general interprerations of Spine 15 10

4. | Basic pathologies and  general interpretatons  of  Brachial | 10 5
plexus Chese, Heart and great vessels

A Basic pathologies and general interpretations of Breast 5 5

6. Basic pathologies and general interpretations of Kidney, Pancreas, | 13 5
Liver and biliary svstem

<’> Cﬂ?f

*Cammiovlem Hasdbook of Medical Radiclogy snd Imaping *r:m@; nperty ai the
Naninal Commzsion for Allled and Healtheare Professimns, Mintsoy of Heabth na‘u:l Fumily Welfaret" =

i
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7 Basic pachologies and general interpretations of Abdomen and Pelvis | 10 5
H. Basic pathologies and general interpretauons of Upper imb 1] A
4, Basic padmhmgu:ﬁ and general merpremanons ol Lower Limb [ 3
10, | Basic pathologies and peneral interpretutons of Penpheral viseular | 5 5
Gy
11, | Basic pathologies and seneral interprotations of Pedinerie imaging [} 10
Total 108 70
Evaluation System
There will be no Theory examination ar univeraity level for this subjeet,
Contunuous Internal Evaluation (CIE)
51 No, kumpnntﬂt Marks Wehtage . |LA marks
I, Seasional twestfs)
[Two Practical tests il
Dame PATern as Surmmanve test
Average of two to be considerad
|Ahsenee withour prior peemission m be marked as O
Toeaf 50 3 5
2. Continuous assessment
Beminars/ Case  presentations)  Loghook/ Case
jrecords/ Record boolk /assignment
Toral 51 .3 15
Toml CIE marks 340

End Semester Evaluation (ESE)

"Curticulum Handbook of Medical Radiolog: and Inmgryr Technelogy (Intellecnual Properoy of the
Mol Commissivn (o Allied ard Heulthere Professions, Minisoy of Health and Family Welfare)."

70
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Theee shall be practical examination for 70 murks in the subject,

Dnseibhunon of marks for amversios examingtion pracrical exmma;

_. - ™ - ._
ESE C1E Girand total
. % —
Practical | Viva Suhb Toral
an an 30 100 1

SUGGESTED LEARNING RESOURCES

s. e ;| ]
Title of Book Author Publieation

N,

: CT & MRI Pathologe: A Pocker Adas, Michael ]- Gm, Jagan Shisriet view
Third Edition Maohan Allinani ;

2 Torsten Bert )

| Narmal Findings in CT and MRI Mocller. Bmil Relf

3. Newrological  Practicee An Indian | Wadia

Perspecuve

MMRIT Radiological Clinical Education- part IV (studentship): 16 hrs/week
The cotirée may offer hands-on training or practcal sessions, allowing partcipants to enhunce thetr skille

in weaching and research,

- el
> “\l_‘-?]_‘."“"‘ : s

"Corgeabim Handbook of Medicnl Rudislogy and Imaging Techreolopy Inrellommal Peoperry of the
Matonal Commission for Allied and Healfthesre Professions, Mitnizeey of Health and Family Welfire) ™
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“Cumeulum Hindbook of Medicil Radology md Tmmgng Techmobogy {Intdlectal Property of the
Mations Commission for Allied and Hesltheare Piofeions, Mins tey of Health and Family Welfaee) ™
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Elective — Specialization of MR
Imaging Technology
Third Semester

"Cuencutum Handbisol of Medieal Raditslogy and Imaging Technology (Inwcllccmal Property of the a72

Mutinral Commission foe Allied and Healtheare Professions, Minisrey of Health and Fumaily Wel fire). !
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Subject: Principles of MR Imaging Technology

Subject Code: MMRIT14

RATIONALE

The hasic working principles of Magnetie fesonance imaging along with the construetion and cquipments
necessary for the image formation, processing, encoding, storage and display. To comprehead the image

quality paramerers, idenufy anifacrs and assure image quality with the aid of gualiny assuranee tests and
tolerance hmits,

COURSE OUTCOMES

At the end of the course students will be able to...

COL:ldenufy the basic physical concepts involved in MR]

CO2:Understand tlie various imaging parameters that determine image contrase.

CO3:Deseribe the various image weighting technigues and ies applicaton

CO4:To comprehend principles of grudients and spatial eneading,

CO5:Concept ol K- space and its traversal involved in MR image formation,

CO6: Knowledpe of image quality in MRI images.

CO7: Apply MR mmaging parameters in the clinical setting and its wade-off to opumize image quilin
CO8: Ability o minimize image arnfacts and understand vanous Quality assurance tests,

COY: Precautions and care required during MR Imaging

Teacting Scibme. | Tow! Eaaipion Scicie | .

(In Hours) Credirs Theory Marks Prictical Marks Toral
(L+T+1) . " Marks

. |T P |G CIE |gsg CIE ESE

2 |1 4 3 30 70 130 70 200

CIE, Conunuous Internal Evaluation; ESE, End Semester Evaluation; L, lecture; T, Tutorial, P, Practical
TUTORIAL ASSIGNMENTS

Turorials should be planned to enhance leamning, The faculty shall decide suirable assignmentsminimum
one per unit based on the curriculum.

“Caurrieuham Handbook of Medical Radiclngy and Imaping Technology (inesllecrial Propes af the a3
Mirional Commismion fior Allled and Heaktheare Professions; Mimstry of Healdh and Farely Welfase],""
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THEORY COMPONENTS

The following topies/subtopics should be raught and assessed in order to seeain the idéntified competency

Unit ' Topic and contents Hours | Marks
l'.ntmﬂuctinn and Basic pr‘.iﬂl:ipll.'ﬂ.: Ao strocture gnd :'ru.uirwn']II
1. MR aetive auclel, Hydrogen MRL, spin precession, Larmar equation, | g 10
Resonance, Relaxation, T1 and T2 Times;
Imiage contrast and weighting: Lnieinsic and extrinsic pirameters
2 | of MR Image conteast, T1, T2 and PD weighting and irs applications, 6 3
T2 decay, FID.
Sparial Encudii‘;g and K-Space: Gradients, Shce selection,
3 frequency and phase encoding, K space basic concept, its ling and 4 6
traversal, Fast Fourer transform,
MRI Pulse sequences: Spin echo sequences, Inversions recovery
4, | sequences, Gradient eco sequences, eclhio planar imaging, Parallel 10 10
imagna,
MR Instrumentation and Safety: Magnors- npes and applicadon, N
Radio waves, Coils: types and functions, Shielding, Shimming, MR
5, | scanner Construction and components, MR safety considerations, 10 10
| Signage, MR Compatible /conditional / non-compatible devices. Al in
~ | MRL
linage Parameters and quality: SNR, CNR, Sean rime, Spatial
6. | Resolution. Trade-offs between parameters 4 8
‘MRI Contrast Agents: Mechanism of acton, T1 and T2 Agents, .
7 classification und applicavons of contrast agenes, deses in adulis and 6 8
pediatrics, Safety considesations i pregnancy and lacaton,
MRI artifacts: Causes, appearance, remedy, Quality assurance tests
8. | and rolerance Limits. |6 10
Total - Rl 0
\ C O N
— T — ; L2 II| { 3
- # I\III a}_‘f \\\'\ ... x:}
“Carricolum Handbook of Medics] Radiuloiy snd Imaping Technolizy (Intellecral Propesty of the 7

Mational Cesnmissinon for Alled and Healtheare Professions, Minisry of Health snd Family Welfiee), "
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SUGGESTED PRACTICALS/DEMONSTRATION

Sr. Nuo

Hours

lrage contrast and distineton between differently weighted
imuges.

10

Manipulating TR and TE for T1, T2 and PD weighted

imges,

A

Identitying and manipulating vadous image pargmerers w

mamtain image qualin

Identifyimy the wvaripus types of cols and ther uses.
Distinction between SE and GRE sequences

12

Understanding MRI safetv principles and patient screening

16

.

Congrast agenes and ity uses; dosyre and  sdmemistraoon
pEOCCSS, Tme-Intensity curves.

10

MR artifncts

11

Togal

Evaluation System

Continuous Internal Evaluation (CIE)

S Now [Gomponent Marks

Weighrage

LA marks

| Scasionil tesefs)

Twen Weitken tesis : 50
Same pattern a5 Summative test

Mveiage of owo o be considered

Absence without prior permission to be marked as ()

Toreal S0

0.3

15

2. 0 ontinuous aseessment

Seminars/Case  prescentations/  Logbook/  Case
records/ Record book/assignment

Toral Y]

0.3

Toral CIE marks

30

*Curmculem Handbonk of Wedical Rodicdogy and Toegmg Techmalogy {Intellecmal Propery of the
Mathoral Comimission for Allled and Healthears PtnFm!.ir.‘l.h.'l, h[mill?:,l of Healih and Familv w:-]f'l.l'l.‘]."

78



