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Master in Medical ILadiology and Lnaging'l'echnology

Introduc,tion:

I-earning Objectives:
Masterin Medical Radic-,k-,gy cet Imagurg'Iechnologyis specifically aimed at'th<-rse candidates pursuing u

pnrfessional/academic carecr in Radiology &Imaging Technol<-,gy. It is designed to provide specialDed
tr:aiuing in Lhe scietrdfic principlcs of nroclcnr ilragi.ug scicnccs ancl ir [rc applicati-,u of tlrtrse prirciplcs
in the field of Radiology & Imaging Technology. It is designed as a higher degree course suitable for
graduates having experience in the technolog.y of Radiology & Imaging Ttchnologv. The objective of the

programmE is to train students to be qualified, patient focused, compassionate, critical thinkers for the
community who are engaged in lifelong leaming.

Upon successful completion of the Master course, students will have developed a broad knowledge of the
principles, technologr, instrumentation, recent developments and proper handling of the modern
radiological and imaging equipment's and proper execution of the various radiological procedures and be

able to embark upon a successful career in their chosen direction of lmagng Science research.

Expectation fiom the future post graduate in providing research/ academics/patient care

Perform a rarge of radiographic/radiological examinations on patients to produce hrgh quality images.

1. Verifyrng informed consent, assuming responsibility for patient needs during procedures.
2. ApPly*g principles of ALARA to minimize exposure to patient, self and others. Starting and
maintaiaing intravenous access as prescribed, IdentiSing preparing and/or administering medications
as prescdbed

3. Evaluating irnages for technica] quality, ensuring proper identification is recorded.
4. Performing diagnostic racliographic/radiological and non-interpretive fluorrcsc<.rpic procedures
5. Assist radiologists a:rd senior staff in complex radiological examinations.
6, Record i-"grg identification and patient documentation quickly and accurately and observes
protocols.
7 . Research and development of new teclniques and procedures as assigned.

8. Prornotes effective rvorking relationships and works effectively as part of a departrnent / unit /
team inter and intra departmentally to facilitate the department/unit's ability to rneel its goals and
objectives.
g. Follows establishecl salety practices including biohazards, exposure control plan

' 10. Demonstrates respect and regard for the dig"t)' of all patients, families, r,isitors a.nd fellow
employees to ensnre a professional, responsible and courteous environment.
11. Identifying ancl rnanaging emergency siluations.
12. Perfonning ongoing quality assurance activities.
13. Ensure safe custody of all the accessories of the X-ray/radiological unit of which he/she is in
charge. I(eeps the X-ray room locked when not in use.

14. Understands and obserwes health and safety regulations/precautions and instruction for self and

others protectiou. He/she should wear a dosimeter during duq, hours.
15. Attends all in service education program requiretl as per hospital policy.
16. Providing education arrd monitoring students and other health care providers.
17. Orientation and teaching students and new employees.
18. Learns new technologies and technologies as required by the professional bodies.
19. Impart appropriate training to the students and other staff.

"Curriculum Hordbook of Medical Radiolog, urd Imaging Technology (Intellrctual Property ol the
Narional Comission lbr Allied urd Hedrhcare Professions, Ministry of Health ard Family Weltire)."
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20. Should harre managemerlt and research skills.

21. To exhibit l<een interest, initiative & drive in the over:all development of the Department and

'kadership (]ualities' for others to follow.
22. tle / She is expected to be confident and to pc rfc.,nn all the duties dilige ntly with utrnost sincerity
and honesty.

23. Any other duty/task/work assigned by aly hrgher authority like Directot, Dean, Medical
Superintendent, Head of tlle Department frcm tirne to time; either in "Public Interest'' or in the interest
of upkeep / development of the Department / Institutions.

Minimrrm standard to start thc MMRIT
Accordance with NCAHP rezulations lAccordance with NCAHP regulations

setup shall be permitted an annual ir
having no own medical

ing medical college with hospital
amr-rally. No sl.rall

shall penni afi the Master degree

obtaining letter of
intake MMRIT

is 15

(-)

(l
(_)

L)

(-)

(.)

(.)

(-)

The
of Master
.1
' 2 Assoc.

' 4 Asst.

' 8 dernonstrators

Method of teaching and leaming-

' I-ecture

' Tutorial
. Problern based leamlrg

' Srnall group teaching and leaming
. Condnuous interactive learning

' Case-based

' Project bascd

U
U
U
U
U
U
r/
U
ql

U

intake capacitv c-,f 1(l admi

(with annual intake of up tc, 10 striclents) for the MMRITs

, "Curiculum Hurdbook of Medical Rdiolory md ImagingTechnolog fntellcnrd Prcperty of the

\ \! 
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' Research proiect- Research rvas considered by the group to be very important in order tr: keep
pace with otheg prcfessions and to generate a research backgrourrd for our orvn profession.

' Seninars

' Clinical conferences

' EJeaming

' Skiils laboratory

' Industdd visit

o
o

Infrastnrcture requirements:

' Minirnun 4 classroor:rs with mir i
' Faculty lootrrs,
. Auditorium/

. Student ca:r

Selection
Bachelor i

Eligibility for

Radiology &

a

of internship/,

of the candidates

Category candidates ar,d 55ok

of the candidate on the basis of Entrance
4ng to SC/ST category.

conducted by the national comnission

i

specializahons cluring thc admissions. [iirst ancl Second

. and LnaEi

minimum 60%o marks iu

()

i)
()

-)

J

Elective

U
\)

._)

()

MMRIT
semesters , ird and Fourth
semesters

follor.r,s:

a

a

a

MR Lnaging

Brcast Irraging T

Selecting of elective broad specializations must be done during tlle aclmission itself as per ranking. Therc
.vill be no option to change the elective broad specializations after the start of the academic ycar.

Sclection of e ligible candidates:

Evcry student, selected for adrnissiorr to a MI\4RIT in any of the para medical institutions/university on
acquiring BMRIT or an equivalent qualification tlereto shall have obtained pennanent registration with

lious zrrc zrs

,.J

J

)

J
J
J
J

"Crrrriculum Hmdbook of Medicd Ii'.diologr md Imaging Technology (Intellrctuel property of the
National Colmrission for Allicd and Herlthcrre Professions, Ministry of Health ard Family Welfare)."
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thc lriCAJ-lP; or any of the State Medical Council(s) or shali obtain thc sarle rvithin a per:iocl o[ three
,. months frorn.thedrte of.his/her: atlmission, failingrvhich his/her admission shall strurd cancellecl.

. lielection to the i\L\4illfl'cour"e .s.hall be based on merit obturred in the National Entrauce and l3hgrbiiiq'
Tcst (l'iJrili'I).conchicted by the central go\/ernrlent or its author-izecl agency.

, -A.ccordance v,,ith NCAHP regtilatiorrs Insritutibn/universiry with having nredical college with hospital
sefup shail be permitted an annnal intake ca1>acity of 10 admissions (maximum) annually. No shall
paramedical insdnrtqslc.rlleges.havinq no o\\rn medical colleqe shall permitted to st^fi the [\4aster degree

licant colleges for obtaining letter of
intent and l-etter of Permission for establishment ofiuew coJlege or increase in annual intake MMRIT
admissions annually fronr 10 to 15 intake. Maxirnum of ihtake in the Master degree programe is 15

candidates. No shallpennission cjf theintale to be per.mitted -or.tth.n 15 to.*y irrrtit rt. or.o[.gt

Nuuber of'rppror.ed adrnission/scats will be elective subjects a-. follorvs:

Intake: 10 seats

M\4RIT - Elective of CT
Imagrng Tcchnr>logy: 4 seats

MMRff - Elective of IvlR
lrnagrng Teclnology: 4 seats
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l)uraticrn of the coursc: 4 scmesters or 2 Years (640 hours
T,.rtal - 256(l h<;urs

& Practical r.llasse s).

Me diurrr of instruction:
Fjnelish shall be thc ntccilurn of irrrstructic,n for: all the subjects for exarninatior-r of the course.

A canclidtte s,ho has ur rninirnurr of 80%o attendauce in the,:ry zurd practical separate ly urd rvho has fulfilled

othcr rccprirrments of the coursc shall be permitted to appear for the exarninlliorr.

A candiclate hwing rt shortage of afiendance shall repe at thc cxarn when it is offered next.

"Cuniculunt HmdbooL of il{edical R.rdiologry and IuugingTechnology (Iotell{txil ProDefty of the

Nationel Cornurission for Allied md I{edthqrre Profcssiors, l{!nistry of l-Ierlth ud Ftr;rly Veltire) "

MMRIT - Elective of Breast
Imagrng Technology: 2 seats
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Stipend: AII sttrdcnts shall bc paid minirnrrnr suln of Rupecs 15000/- perpo4lh-4-s stipcnd in all
ulE rrrur sclncstErs 

"NCIAHI'Act.

.A.ssess ment and. flvaluation

Scheme of Evaluation
The academic performance is assessed on the basis of both Continuous Intemal F)v,aluation (CIE)
assessment and End Semester Examination (ESE) nr each semester. Weightage will be in the ratio of 30
o/o for CIE md70 oh for ESE.

o 30o/o of the total marks is a,llotted for CIE in each iourse.
. . SOoh of CIE shall be based'cjn the average of marks obtained in two notified formative written

tests. Absence without prior permission for a for,rimtive test shall result in scoring of the test as

zeto.
o The remaining 50% of CIE

seminars, joumal clul
be specifiecl in the in

o CIE will be conducted for theory and practical for each course wherever applicabie.
o A Candidate must secure at least 40oh of total rnarks fixed for CIE in the particular course in order

curricula.

)

)

to be eligible to appear for the Iind

r End Scmesrer Examination (ESE)

r There shall be a University Examination at the end of eachr I here shall be a Uruversrty trxamtration at the end of each semester.
o To be eligrble lo appear fol University examination a candidate should fulfil all the

conditions()
t

a

a

()

a

a

a

B0o,'o al.tcndrurce scparately in theory rurd in practical/hospital postings, in each course
Shall have the miniuurn rtlcndance requirerlent in all courses of that semester for thc filst
ilPPe lrer)C('

Secure at least ,1070 of total maiks fixed for CIE in a particular courscl and
Fulfil rury odrcr rcquiretnent that may be prt'scribed b1' the lJnivcrsity fr',rm time to tirnc.
The End Se mester Examination will consist of -Iheory cxamination for all councs md in additior-r,
Prac tic al e x ulin aticrn fo r sp ecifi ed courses.

The,, rv ex:rrni rr ation

Written tosts wid-r quesliorr types, pattcfll, dr-rration and weightage as specified in thc Course-u.ise
curricula

Setting of cluestion papers and evaluttion of ansrver scr:ipts as per University rcgulzrlions
Praclical exzuninalion

BrorLcl outlinc rvould be irr the form of Spotters, D:monsl.r:rtion of equipment l-randling, Cas<:

duration
ty trr() approved prograrn ot study ln the course/courses

based cliscussions.

"Curiculun Hmdbook of Medicel RrdiologV md Iruging Technology (Intellrctuel Property 6f d1s

National Comnission forAllied md Healthere Professions, Ministry of Health md Femily Welfare)."
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Criteria for pa^ss:

A Cr.ncLiclate has to score 500/n each in theory aucl practical 'vhcrevcr appl-icable to be declared as pass. In
case ,of fail, subsequerrdy candidate has to appear for both theory and practical exarnination of the

u:iversitv in that particular course.

Attendance and appearznce for Exam:

Cdndidates not possessing rcquired dttendance in a particular iourse as prescribed by Univenity will not
be allowed to take up examinations and has to appear for supplementary examination whenever university
conclucts exam for the particular cou.rse very next tjme.

Ovcniew

Core courscs

( credits)

1..

2.

-).

4.

5.

6.

Radiological zurd Medical Physics
Clinicrl Special Radiography Positioring
Modem l{rcliologicai Lnrgrng - Equiprnent and Fhysics
Contlast Nledia and Interventional Radiology
Modem Lnaging and Sper:ial Radiologcal Procedures
Biostatistics and Research Metl-rodology

Broad specific corc
courses (CT
Tcchnoiogy)

1.

2.

.1.

4.

5.

6.

Principles of CT Imaging Technology
CT Imaging Procedures and Scanning Protocols
Basic and Crrrss Sectional Anatomy in CT Imaging
Advancements in CT Technology

Q""ltty Assurance, Radiation Protection and Patient care in CT
I*grg
Basic Pathology and Image Interpretation in CT Imaging

Broad specific corc 1. Principles ol'MR Lnaging Technology
2. MR Lnagirrg Procedures and Scanning Protocols
3. Basic and Cross Sectional A,natomy in MR Imagrng
4. Advancemer.rts in MRI Technology
5. Planning, Safety and Patient care in MR Imaging
6. Basics Pathology and Image Interpretation in MR Imagirg

courses (MRf
Technology)

Broad specific core
colrrses (Brcast
Irnaging'I'cchnology)

i. Principles of Breast Lnagng Technologr
2. .Breast Iuaging Procedures and Scanning Protocols
3. Basics and Cross sectional anatomy of Breast
4. Advancernents in Breast Lnagng Technology
5. Quality Assurance, Radiation Protection and Patient cate in Brcast

Irrragrrg
6. Basics Pathology and Image Interpretation in Breast Imagrng

Distribution of Credits:

I-- J-ectures- I hour: 1 cleclit

T-Tutorial- t hour:1 crcdit

P -- Practical- 2 hours: 1 crcdit

Clinical (Studentship)- 3 hours: 1 cr:edit

"Curricultrm Hurdbook oiN,Iedical Radiologl' end ImgingTechnology (Intellenul Propertl'of tlre
Nrtionel Comrnission for Allied ud Iledtlrqre Irrol'essions, Milistry of I-Iedth urd Famity Weltare)."
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(lun'icultrm ( )utlinc

'I'caching ancl l'lxarnination Schcmc
(lo ursc arne: l\,laster ir: I\4edical ltacliology ancl Lnagrng l ccllr.okrgy
f)ul
Sem

'ati()n

estcr
of Prograrn:
First

'wo Years (I cltrr Scrncstefii Pattern : Irull'I'irne l)uration : 18 Wcc krs

Tczrch ing Scherme Eriamination Schelne

S.N.

o
o
U
o

o
U

ti
o

o

',:iU
IFr<

d

o

t-i

j(
o

<Brt \

'lheory I'ractic:tl

a

=HI*r,i tr

CIE ESE Total CIE IlS
E

&

z
I

A

Total
Gmnd
'lhtal

,y
d
z
n

z

,t/
L
d

z
't1

z

d

z
Y
d
z

z

z

1..

O
F
F

ta

Radiological
and Medical
Physics 2 1 6 2.5 30 100

2.

N

F
H&
ae

al:-.:^^l

Special
Radiography
Positioning

2 1, 6 6 2.5 70 30 70# 100 50 200

3.

otr
H
&

Biostatistics
and Research
Methodolow 3 3 2.5 30 70 100 100

6

4.

MMRIT
Radiology
Clinical
Education -
part I
(studentship)

15 30 70 50 100

d

F 7 2 27 20 300 100 500

Studcnt Contact l{ours Per Week 36I-l
Instruction: English J'otzrl Marhs : 500
Abbreviations: ESE- End Semester Exam, CIE- Continuous Internal Evaluation, L - kctures, T -'Ihtorid, P - Practical
iInternal Assessment, # Extemal Assessrnent.
*In te rlal l.ssesstre nt (Institutional Level examinatior-r) rnarks are n()t to be counted for the gracle at the end of the
sernesl er.
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(loursc N:rrrrc: IUaslcrin N,leclicd Rtcliology ancl lrntging'I'cchr-rok;uy

I)uration of Prograrn: 'l'wo Ycars (Forrr Scrneste rc) Pattcrn : Irull'I'irne Duration : l8 Wceks
Scrnestcr : Seconcl

S.N.
(,)

o
U
a

o
U

o

i:
o

o

Terching Scheme Flxarnination Scheme

d
o

Fi

t:
'l{.oiEo\

,,lia
ot

\:

Thcorl' Prrrc tic al

Er.o+

ESIJ 'Iirtal CIE ESE Total

,lt

2
Id
A

l{

z
x
d
z

d

,/:
d
e

j1

2

!

z
't

z

!
d
2
A
d
z

z
't
d
z

.v
d
z
z

5.

$O
F
d
z
e

Modem
Radiologcal
Imaging -
Equiprnent
and Phvsics

2 1 4 70 100 50 100

b.

ro
OF

41

Modem
Imaging and
Special

Radiologrcal
Procedures

2 1 4 30 100 50 30 7o# 100 50 200

OF
Contrast
Media and

r<E-
Inter-ventional
Radiology

Z

()

t)

()

()

()

(J

(..)

3;

MMRIT
Radiology
Clinical
Education -
part II
(studentship)x

15 30 70 100 50 1005

'Iotal 7 2 na 20 300 200 600

t-\ \ - "Curiculum Hmdbook of \4edicsl Radiologr md Imaging Technologr (Intellehral Property of the
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2.5 30

5 2.5 70

7. 1 4 5 2.5 30 70 100 50 30 100 50 200

Student Contact Hours Per \l7eek: 36Hrs.Theory and practical periods of 60 rrinutes each. Mediurn of
Insiluction: English Total Marks : 600
Abbreviations: ESE- End Semester Exam, CIE- Contiruous Internal Evaluation, L - frctures, T - Tutorial, P - Practical
xInternal Assessment, # Extemal Assessment.
*Iutemal Assessrnent (Institutional Level examination) rnarks are not to be counted for the grade at the end of the
sefirestef.
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'I'heory I) r:rcti <:;tl

o

a
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CII] ESE T Lrl CIII TJSU T,;tal

4
a
H

a

A
X

2

A
Id

a

d
a.

A

a
I
d
Z

2
Y,

z

J
Cd

I

A

hI
d

-
a.

I

a-
O
F
Hc
a

Principles of
CT Imaging
'Iechnologv

2 1 4 5 2.5 30 lo 100 50 100

2.

C
F

CT Irnpino
Procedures
and Scanning
Protmols

3 I 4 6 2.5 30 70 100 50 30 70# 100 50 200

3.

F
Bmic and

Cross-
Sectional
Anatomy in
CT Imaging

2 4 4 30 70# 100 50 100

4.

MMRIT
Radiologv
Clinical
Education -
par:t III
(studentshio)x

l5 5 30 70 100 50 100

'l'otal 5 4 27 20 200 2.00 500

StudentCorrtactHoursPerWeek:36I{rs.Tii;;Mediumof
Instruction: English Total Marks : 500
Abbreviations: ESE- End Semester Exarr, CIE- Continuous Intem.al Evaluation, L - kctures, T - Tutorial, p -
Practical
*Inlernal Assessment, # External Assessmenl.
xlntemal Assessrnent (Instifutional J-evel exdmrnaf,on) rnarks are not to be counted for the grade at the end of the
semesler.
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'f curching and l'lxarninatiorr Scherne

Course Na.me: Nlaster in Medical Radiology and Lnaging Technology

l)ururtion of Prograrn: 'I'wo Ycars (Iiorrr Sernestcrs) I)attcrn : liull'l'irnc Dtrration : lfi Wccks
Scrncslcr: Ilourdr (clcctivcs of C'f 'Icchnology)

1
U>

a
o

(-)
o

o

Coume'fide

'Ierching Schcmc Iixarnination Schcmc

H!a
a

.t it F
o- SJ-i,

e

8+.if

L+UJ

Theory Practical

o

is

d
Y,t!

CI
E

ESE Total CIE ESE Total

2
I
d

a.

&

z
Ad

z
't
d
z

z
z

d
z,l
d
a

2
x
d

d
z
I
z

d

z

I

o
F.,

a

Advalcement
sinCT
Technology , 1 4 5 2.5 30 70 100 50

2.
Ftsl

Qnality
Assutance,
Radiation
Protection
and Patient
care in CT
Imasins

,)
1 4 5 2.5 30 70 100 50 30 70# 100 50 N

3.

N
F

ad

Basic

Pathology arrd
Image
Interpretatiol
in CT
Imaqinq

6 3 30 70# 100 50

4. ta ?a
Disseflation

2 30 70# i00 50

5.

MRMMRIT
Radiology

'Clinical

Education -
par:t IV
(studentshio)*

15 5 30 70 100 50

'l'otnl 4 ) 2e 20 200 300 500

Student Contact I{ours Per Week 36llrs.1'heory and practical p,eriods of 60 minutcs each. Meclium of
Instmction: English 'I"otal Marks : 500
Abbreviations: ESE- End Semester Exarn, CIE- Continuous Intemal Evaluation, L - Irctures, T -'futorial, P -
Practical
*Intemal Assessment, # Extemal Assessrnent.
xlntemal Assessment (Institutional Level examination) marks are rlot to be counted for the gtade at the end of the
sellrester.

\
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l'caching and lrxamination Schernc
Course Narne: Master irr Meclical Raclir;I,,w arrcl Imngng'l'eclur,-lk_,gy
I)uration of l)rograrn:'I'r,r,o Years (Iiour scrncsters) Pattcrn : IlullTirne a;;ti,"r1 18 W."ks.
s"g*Igr .!a.!-G199 qvsr g{ 

-M 
ll !199!4 o l. gy)

1
ch
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a
E

r1

)

Course Titlc

T'caching Schcme Examin

F

atror uchemc

d

o

F

,t(
o
@

7
C. -'\= E r.'

o+

theora fffid""t--
o

O

d,
t.1

crE I ES I otal CIE ESL] Total

JZ
k
z
x
d
z

!
h
z
H

z

!

z
2

J,(
E
a
t
d
z

z
I
z

I
d

z
a
z

+

1..

F
d
a+

Principles of
MRImging
Technology

2 1 4 5 2.5 30 70 100 5o

100

2.
F.

4
a,n

t\rD Im.;--
Procedures

md Scmning
Protocols

1 4 6 30 7A 100 50 30 70#

100 50 200

J.

i
I
I

Basic and
Cross

Sectional

2 4 4 30 70#

lno (rl lnn

)

)

)

)

)

)

ffaromy m
MR Imasins

I

4.

MMRIT
Radiology
- Clinical

Education
prt III

(studen tsh io) *

15 5 30 70

100 50 100

'fota
I

5 4 27 20 200
200 500

"curriculum Hardbook ofMedicrl F-rdiologr rnd Imagurg'fechoology (lntellrcnral propedy of rhe zo7
National Conmrission for Allied and Hedthcere Professions, Ministry of Heelth md Farnily Welfare)..,

*

'l(o.o.Bo\
E
z
(
2

2.5

Student Contact Hours Per Week: 36l{rs.Theory ana o,ra"ri."1 ,-..U1;-;iltesi;"h.- Medium of
Instruction: English Total Maiks : 500
Abbreviations: ESE- End Setrester Exam, CIE- Condnuous Internal Evaluagion, L - fuctures, T - Tutorial, p -
Practical
klnternal Assessment, # Extenral Assessrnenl.
xlnternal Assessment (Institutional kvel examination) marks are not to be counted for the grade at the end of
the sernester.
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'I'caching and Examination Schcrne

(lour"^c Narnc: Nleslo: in tVlcclrcal Ilrrdir>logy ancl Lntging'I'echur>logv

l)rrration of Program:'I'woYeats (llorlrSemesters) Pattcrn: fiull'l'ilne l)uration: lll Wecks
Scrne stcr: llorirlh (electives of MRI T'cchnology)

2
a

{)

r)
O
o
2

or')

a
(,)
a

U

Teaching Scheme llxarnination Schclnc

F
6

JE
d o

Theory Practical

o

(
Y

H

CIE f.]SB Total CIE ESE Total

d

z
I
z

z
I
G

z

,ta

z
I
z

,:(

a

d

z
I

z

6
z
I
z

z
v.

z

v
z

z

1.

t-
F.H&
a
e

Advancements
in MR Imaging

Technology 2 4 2.5 30 70 100 50 100

2.

Planning,
Saf'ety and

Patient care in
MR Imaoino

I

) I 4 30 70 i00 50 30 70# 100 50 200

3.

6

F
Basics

Padrology and

Image
T-r-*-^+^r i^-

6 ,l 30 70# 100 0 100

a in MR Lnaging I

4.

ONF

d

Disselfation

2 30 70# ,100 50 100

5.

MRMMRIT
Radiology
Clinical

Education -
par:t IV

(strrdentshio),'

15 5 30 70 100 50 100

F 4 2 29 20 200 300 600

Student Contact Hours Per Week: 36Hrs.Theory and practical pcriods of 60 minutes cach. Mediurn of
Instruclion: English Totnl Matks : 600
Abbreviations: ESE- End Semester Exarn, CIE- Continuous Intcrnal Evaluation, L - Lectures, T - Tutorial, P -
l)ract ical

'rlnte mal hsses srnent, # Extem al Assesstrent.
'klntemal Assessment (Institutional Level exarnination) marlis arc l1ot to be counted for the grrde at the end of the
semester.

"Crrrriculum Hurdbook of Medical Radiology md Iruging'fechnology (Intellrcnral Property of dre

Netional Commissiol for Allied md Healthqre Professions, Ir,linistry of HealtI md Fanily Welfrre)."
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,I'C
and I:ixarninatiorr Sche nrc

(.-r>uls<: Namc: i\'lastcr in Nlcdical Reclir>logv ancl Iurging'l'ccl-rnolog1,
D;,'^ti-,,,,f P",gro@ parrcrn: Full Tirnr. --- l)*;,,n iltt w.l..kr 

- -
Scmcstr:r : Iirurtl-r (clectives of Brcast Lnaging'Iechnology)

1
th

o-o
o

o
O

F.i
o

o
U

'I'erchirg Schcrne Iixaminatiorr Schemc

o

't0
rE
-g<,?

I

F

o!, e+5f

OJ

Theory Pmctical

o
(_-IIl IlsIl l'otal CIE ES]] Total

t:

a
c2
-x:

J
d

T

-9

t4

g

z

a

d
z(
z

z
e
z

't

A

I
z
r

I
ai

z

i
:f
l^1
ts
/,

Advmcernmts
in Breast
Imagrng

Technology
1 4 5 70 1o0 50 100

2.
N
F
d
z

Quality
Assttrance,
Radration

Protection md
Patimt care in

Bre ast Imapins

2 1 5 30 70 100 50 30 'llt# 100 50 2N

3.
9
p
Hc
E

Basics
Pathology md

Image
Inte rpretation

in Breast
Imx'ins

6 + 30 70# 100 50 100

r Dissertation

4. H
d 2 30 70# 100 50 100

5.

MMRIT
Radiology

Clinical
Education prt

IV
(studentsh io)t

5 3t) 70 100 50 10015

'I'otal 4 2 29 20 200 300 600

Student Contact I{ours Per !7ee
Instruction: English Total Marl

i6l{rs.Theory and practical pcriods of 60 minutes each. fuledium o[
600
xam, CIH- Continuous Intemal Evalr,ration, L - Lectures, T - Tutorial, P - Practical
sessment.

Abbreviadons: ESE- End
'ilntemal Assessment, #
'ilntemal Asscssment (Institutional
selnesler.

ion) marks are ltot for the grade at the end of the

U

'=)

(J

U

U
\,

U

U
U
i.)

*u$(
"Curriculum Hmdbook of Medicd Rediologr md ImgingTechnologr (Intelletud propertyof the
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'Iearhilrg and Examinaticn Schernc

Course Name: Master in l,4edical llad'ology and Imagrnglechnolog;r

Drt*i-" "f P*g*-, T*" Y"..* (f"";S;;t*t=F"tt'rr, , Frll fi* D"*t
Semester : Third (electives of Breast Imaging Technology)
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'1'eaclring Schernc lixuunination Scherne

o

d
o

>,L
!9
ae
r<L

€

o
aL

^iJlol
<Bl
a1\l

-ElY
I

I

I

"C'{t
gi
UJ

Theory Practical

o

E
It!

CIE ESE Total CIE
BS
E

'l'otal

!,
d

z
H

z

{
z
u
z

z
a

I
d

(
A

4
z

d

4

!
d
a

2

Nt
E]a

Prncrpies ot
Rree st Tmar'inq

Technolog, 2 ,l 4 5 2.5 70 50 100

2.

NN
trH
duz
!a

lJreast Imagmg
Procedures md

Scanninq
Protocols

3 1 4 6 2.5 70 100 50 30 7o# 100 50 200

3.

cl
F
&
!a

Baslcs md Cross
sectional

ma.tomy of
Breast

2 4

I

30 70# 100 50 100

MMRIT

4.

Mqlorogy
Clinical

Education - prt
TI

Istudentshio)*

l5 5 30 70 10n 50 100
()

()

:)

,)

)

._)

,.)

'Iot
tl 5 27 20 200 300 5004

Total

Studcntship or obscrvership rnust includc:

. . A minirnurn of 14 hours per \\rcel< is considered as stuclentship in very semesters.

e Providc sirnulation and skill labs for practising skills specific to the ptograrn in thc initial vetrs of
<,b scrve rship/ studentship.

o Every semester must have joumal club/UG teaching/Mentoring/seminars/rvorkshops on new

cleveloprlents / technologie s. Check .un exurt: for rnrrking criteria.

"Curriculunr Ilurdbock of Medical Radiolol5, rntl Imogmg Technologr (Intellrctucl Property of the
National Conmission for Allied md Healthcare Prol-essions, L{inistry of Health md Family Welfrre)."

(-_)
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z
zii
z

30 100

30

,4

Shldmt Contlc'- Hours Per Week: 36I:Im.Thcorv urnd practical periods of 60 minutes each. Meclirrm of Instnrctir>n: I-nglish
Mar[:s : 500
Abbreviations: ESE EndSmesterEsanr,(jIIJ (jontintrouslnternal Evaluation,L Lectures, T-Tutorial,P Prar:ticel
''IItt.'rnal .'\sscssrr)orl, /l External AssessDent.

'Itrternrl l\ssesslnent (hstitutional Level esminatiorr) m:rrks arc not to be corurted fbr the grade at the crtcl of the: senrester.
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r A11 Practicrrl sliills tttttsl lrt'strPcrvtsccl :urcl lc<;r,xlccl irr ,r cligit,rl llgl>,>ok rurrl sliills 1. lrc'cr:rlttritcil
luf tcr thc r:ornplclion o1' 1hc sluclcrrIshtl>.

I )isscrtation:

A ctrtcliclatc is r:cc1-rin:cl t() (i1rrl'y oLtl :t rcsc:rrcll study in selccl trcu of hts/hcr sull;uct. rurrk'r' tlrr:

supervisiot-t of a fircuhy gLride . 1'he resulls of such a stucly shall bc sr-rbmittecl to drc IJnilcrsit)' in ,r-t" ,.,rr.,,
rr dissertalion as pcr thc prescril>eci frx:nat and u.ilhin the datc stipulated by the tlniversity.

The dissertation work is zrirned at trdning a postgraduate candidate in research metliodology rurcl

techriclues. It includes idenlificttion of the problcrn, fonnul:rtion of a hypothcsis, rcvicrv of literahrrr,

getting acquaintcd with recenl ach'ances, desigling of a researc:h study, collection of data, critical analysis,

and cornparisr>n of resuits and clras,ing conclusions.

Guide:

A Guide shall be a Posr NID/PhD or MMRIT with atleast 2 ycars of teaching cxpcriencc. Each griclc
can take up to a rnaxirlutn of thrce students per acadernic year. I{owever a co-guide can be opted whercver
required with prior pennission of the Institute and University. The co-guide shall also be a postgracluale

tcacher recognized by the University as a guide.

Candidate shall subuit synopsis to the University through the Guide and Head of the Institute on ()r

betbre , enci of first semester or witirin date notified by the tJniversity, whichever earl-ier.

Once the synopsis is approved zrnd registerecl by tlle lJniversity no change in the topic or Guide shall

be made rx,ithout the prior approval of the Univenity.

In the event of registered Guide leaving the L-rstitute or in the event of the death of the Guide, a
change of Guide shall be pemritted by the Llniversity, on the speciflc recommendation of the Institute.

Schedule

The following procedure and schedule shall be stricdy followed:

Ethical clcarance

Ethical Cle arance shoulcl be obtained for a study invoh'ing any procedure on human subject. Thc

candidate should apply ftrr the certificate to the Ethics Committee of the Institute/University, through thc

Guide arrd preserlt the study bcfr>rc the Cornmittee for clearance. A copy of the certificate shoulcl be

atached along with the synopsis forwarded at the time of submission of synopsis. All such clcarancc

should be sor-rght wilhin drrce rlonths of the cornnencemellt of the I semester.

Subrnission of synopsis

Synopsis should be vetted by guide, I{OD and departrnental curriculurn development cell urd
approved by the institutional ethics committee before submission to the university. The synopsis shc,ulcl

be submitted as per the fonnat on or before the end of first seme,ster, or within the dlte notified by the

University, rvhichever is earlier. Once the synopsis is approvcd and rcgistered by the university no changc

in the topic or Guide shall be rnacle rvithout the prior approval of the Univenity.

"Cuniculum Hmdbook of ltledical Radiologr md lmaging Technology (Intell(tuaI Property of the
National Conurission for Allied md Healthcare Professions, N,Iinistry of Health md Family Welfrre)."s.X
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["inal submission of the dissertation
"fhc dissertation complete in all respects and duly ccr:tifiecl by the Guide/Co-guide. Course Co-

ordinator/.:HoD/ Director shoulcl be submitted it to the Clontrcller of llxarninations as per the date

. specifie<i by the Llniversig, gerrerally three rncrnth bcfore cornrnenccmenl of University examinations.

Preparation of dissertation

The written text of dissertation shall be as per the fbrmat, shall not exceed 100 pages (cover to

)
.)

.)

.)

covcr). It should be ncady typed rvith 1.5 line spacing on orle srde of the paper (A4 size: E.27" x 11.69')

nnd properly bourd. Spiral binding should be avoided. Il-sul>mission <.lf the dissertation is rnandatory.

Schcmc of cvaluation

The dissertation u,illbe evaluated at the tiThe dissertation u,illbe evaluated at tl

of exarniner (Intemal and Extemal) appointedexalIl1ller tem mted as per of N(lAIiP.

sl.
No

University Evaluation Marks
Max Marks

1., 25

2. Results and Discussion Z5

-). Viva voce 50

Total 100 ,

A candidate is declared to have passed the exarnination in a subject if he secures minirnurn 4Ook of

semester subjects. The ith a backlog of not more than 2 subjects in II semester is

allorved to go to the III semester till he/she clears all I semester subjects.

The canclidate rvith a backiog of not morc than 2 subjects in III sernester is allowed to go to thc

IV semester till he/she clears all II sernester subjects.

Results of candidates will be declare d at the end of IV scmester only when the all backlog subjects

are cleared by the candidates.

"Curricuhrm I-Imdbook of Mcdical Rrdiology mcl lmrgrr'l'eclrnology (Iutellrctuni Property of d)e

Nationa.l Cornmission for Allied md Healthcere Professions, N,[inistry of Heelth md Femily Wclfire)."

Criteria for pass:

r rnarks separately and overali 50%o marks separzrtely in theory and practical including intemal assessrlent.

A carrdidate rv{ro fails in any sulriccl shall have lo appcar only in that subject in subsequent

exarnination.

Carry ovcr bcncfit:Carry ovcr bcncfit:

A crurclidute shall tppear for all the sub jects of that 1>articulzr sernester in the University examinations but l

l'aiicd irr thal sernester can avail this benefit, provided:

r A candi.date who faiis in not rnore th:ur 2 subjects in I sernestcr is.allorved to rnove to II sernester.

'l'he candidate rvith back log subjects shtll take both I semester brcklog subjects as rvell as II

)

)

)

)

)

)

)
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Mnxitntutr allempt: N<; tttolc thal thrcc attelnptlr sh:dl lrc rrllorvcd [<rr lhc c:rnrhcl:rle t() p,rss thc anl
sul; iects. I I- he I she fails tr-r cle tr any sulr jec ts rvithin ihrec a I tempt s will bc t:orr sicli rccl as wi t hclrrnval , ,l- the
c()Lllsc. ( irading and (_llrtssificrtion

l{e-totalling:
Rr:-totallirtg of marks is permitted onlv fc.rr theory papcrs. Thc llniversity, .n application u,ithin the
stipulatecl tirne and remittance of a prescribed fee, shall pcmit a re-totallirig of ,rr^rk. for: the c..,urce/s
applied. J'he marks obtained after re-totalling shall be dre final marks awardecl. There is 1o re-evaiuation
offcrcd for any of thc subjccts in IUN{RIT.

Supplementary Examinations:

Supplernentary examination shall be conclucted by the university for the benefit of unsuccessful candiclates.
Lower semester examinations shall be conducted by the Univ-ersity along with current sernester
examinations for the benefi.t of unsuccessful candidates.

o A Candidate detained for lack of attendance will be bared from appearing in any one or all
c.>urse/s for the supplementary examination.

o A candidate permitted to appear for the supplementary examination can improve his internal
zssessment marks before he takes the supplementary exarnination by sub jecting himself to intemal
assesstnent.

Conduct and discipline:

Candidates shall conduct themselves within and outside the premises of the tnstitute in a manner befitting
the student of an educational institution.
As per the order of Honorable Supreme Court of Indiq ragging in any form is considered as a cnminal
offence and is banned. Any form of ragging wrll be seve.ely d1a[ wit]r.-

The fcJlowing act of omission and/or commission shall constitute gross violation of the code of condu.ct
and are liable to invoke disciplinary measures:
Raggilg as definedand described by the Supreme court/Govemment Lack of
courtesy and decorum; indecent behaviour anywhere within or outside the campus. Willful damage or
stealthy removal of any property/belongings of the Institute/Hostel or of fellow candidates/citizens.
Possession, consumption or distribution of alcoholic drinks or any kind ofhallucinogenic drugs. Mutilation
or unauthorized possession of library books. Noisy or unseemly behaviour, .listuibing sruJies of fellow
candidates. Hacking in computer systems (sr.:ch as entering into other person's donain without prior
pennission, manipulation and/or damage to the cornputer hardwarc and software or any other cyber crirne
etc.) Plagrarism of any nature. Any other act of grcss indiscipline as decided by the Board of Management
lrom time to time.
Commensurate with the gravity of offense, the punishment may be: reprimand, f,tre, expulsion from the
hostei, debarment f'rcm an 'exahination, disallowing the use of certain facilities of the Institr"rtion,
rustication for a specific period or even outright expulsion from the Institution, or even handing over the
case to appropriate law enforcement authorities or the judiciary, as required by the circumstarr.Jr.
For any offence committed in (i) a hostel (ii) a deparunent or in a classroom and (ir) elservhere, the Chief
Warden, the Head of the Department and the Head of the Institution, respectively, shall have the authority
lo reprimand or impose fine.
All cases inwlving punishment other than reprimand shall be reported to the Vice-Chancellor.
Cases of adoption of unfair means and/or any rralpractice in an examinalion shall be reported to the
Conkoller of Examinations for taking appropriate action.

Grading system
ktter grades and CGPA

"curriculum Hmdbook of Medical rhdiolory and Imagmg 1'echnology (Intell€rur.l property of the
Nationa.l comrission for Aliied ud Healthcare Professions, Mnisrry of Health md Family welfare).,'
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The perfounancc of a candidate shall be evaluatecl according to a ktter Grading Svslern, based on the'

both CIE and llSE. The letter grades (O, S, A+,A. B, C , F and I) indicate the level of academic

achievement assessed on a l0 point scale (0 to 10).

I
.)

,'.)

-)

:.1

o
:-)

Marks
I{.tngc (%)

t courses
rhis will not be cou

,-)

.J

'..)

()

r)

i')

{)

.)

1)

(_)

o

A having satisfactory atlendance at classes ting the passing standard at CIE in a course,

but absent frorn
1]SE 'I'grade in that course.

:

A candidate shall be consic
ifhe secures an acceptable

and eamed thc c

m. any course

Grade
The
grade poin

Sernester Grade Point Average

| [(course credit) X (Grade poinQ] for all courses with

Letter grudes, including F

SGPA = -------------

I [(course credits)] for all courses with ktter grades, including F

"Curriculum l{mdbook of Me dical Radiolog, and Imaging Technology (Intellrctuel Property of the

National Comission for Allied ud Healthcare Professions, Ministry of Health md Femily Welfare)."
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Grade
Point

I-etter
Grade

Descriptor
Classification (](;I'A

90 & above 10 o Outstanding

First Class with
Distinction

7.50 and aboveBO-89 9 S Excellent

75-79 B A+ Very Good

65-74 7 A Good First Cla-ss 6.50 -7.49

60-64 6 B Average

Second Class

6.00 - 6.49

50-59 5 C Pass 5.00 - 5.99

Below 50 0 F Fail
Fail

lrss than 5.00Abser-rt 0 I Absent
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(lunrulative ()ratic I',,int ..\r,cptge ((l(lP \) is cgltpulccl 1s Iirll6g,s:

| [(c,,ur:sc crcclit; )i (( )ruti,, p, rirrt)] for rrll crrur:cs fr,r r11 setncslers

widr, l,eltr:r gradcs cx<;hrciing Il

CGPA = -------- --,-,-

f [(cor"rrse credits)] ftrr :rl1 counes for all semesters wrt_h

lrtter grades, excluding F

C.onversion of Grades into Percentage
Forrnula for conversiorr of GPA i
Illustration: (CGPA Eanred 8.18l

a

in
a

a

Class awarded only to those who pass
of the

have passed the prograrn.
attempt and on the basis

attempt shall be declared to have passed

less than 7.00 in the first attempt shall be

:gate of rnarks scored in individual seme

andidate who secures GPA > 7.00 and r

Lss wrth Drstir-rc lion'.
andidate u,ho secures GPA > 6.00 or
have prsseci in 'First Class'.

,.)

.)

i*)

i)

'._)

.)

)

,.)

,.)

)

.)

.)

)

..,

.J
(,.)

(_)

o { candidate who secures GPA > 4.00 or more but less than 5.00 in the first attempt shall be
declared to have passed in 'Pass Class'.
o Candidates who pass the examinations in more than one attempt shall be declared as passed in
'Pass'class irrespective of the percentage of marks secured.

' An attemPt means the Lppeal;^rrce of a candidate for one or more courses either in part or full in
a particular exarninatron. If a candidate submits application for appearing for the examination but doesron. If a candidate submits application for appearing

f the courses either in full or part in the university e

rf- - _-- --rf ------b
not aPPear for any of the courses either in full or part in the university examinalion, he can appear for
L

have passecl in 'Second Class'.

"Curriculum Hardbook of Medical Radiology md Iruging Technology (Intellrctuel property of the
N ational commission tbr Allied md Healthqre Professions, Ministry of Health md Farnily welfare)."

supplementary exatrriration provided other conditions such as attendance requircment, inte mal
asse ssment lnarl<s, etc are ftilfilled and his appearing in the supplementary exarnination shrill bc considered
es lhe firsl 

^llcmpt.

Gradrtation rcorrirern r.nrs:Graduation rcquirem cnts:
candidate shall be declared eligble for the award of the clegrec if he or she has:

' Fulfilled all degrec requirements.

' No dues 1.o the University, Institution, departrnents, hostels,.libran etc.

. No disciplinary action pending against him.

The arvard of degree rnust be recommended by the Board of Manacement.
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o
()orrvr lca tio rr:

l)eqr:ccs s,ill be 1\\,alded in person to all cli{ril)lc stucli:nts \\,h() hrve gracluatecl clur:ing pr:ccecliug

ac:rclclnic ),c:rl' ,rl thc :rnnttal convocalion.

Board of exarnincrs for e ach se mester:

'I'he ExamurLtion Cornmittee shall rcconllcncl in such ln,lrurcr as may be detennined by the StzLtc Board,
names of suitable experts as the chainnan of pmeis of Boarcl of examiner for setting and moderating the
question papers turd arrarlge the panels of rnoderttorsand exariners prepared in such maru1er as per the
guidelines of the NCAHP

Extemal exami

' 'Ihe examiner lnust l)e subicct

Intemal examiner (one person):

' The examiner rnust be subject expert.

"Curriculurn Hmdbook of Medicd Radiology and Lmging Technology (Intellrctual Property of dre

Netional Commission forAllied ord Healthsre Professions, Ministry of Healdr md Femily Welfare)."
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Subject Code: MMRITOl
,',,

RATIONALE 
]

Radiological .urd Imaging Technology instrumentation and its physics are the prirnarv pillars underlying
the practice of radiological and Imaging technolog;r and understanding the principles olradiation physici
helps MIVIRIT to become a qualified MIvIRIT technglogrst

COURSE OTJ"I'COMES

CO4: Intcrpret quzfity of control of equipment's

t)

,)

\)

'.)
,.)

)

)

l)

'.)
,)

.)

)

,)

i;
\ _.)

(-)

i;

CO5: Differentiate

CO6: Describe production of x-rays

CO7: Describe circuit system of radiology

Describe the structure and

Describe the types of

-ray gene

L1: Describe the different circuit types

CO12: Describe the meters and exposure timers

COl3: List lhe conlncl of scaltered radiation

CO14: Describes about the fluoroscopy

CIE, Continuous htem ation; ESE, End Scmester I-, lecture; T, Tutorial; P, Practical

TUTORIAL ASSIGNMENTS

Tutorials should be planned to enhance leaming. The faculty shall decide suitable tutoria.l assigunents of
rninirnun one ho,:r per unit based on the curriculum.

"Curiculum Hmdbook of Medical Rrdiology and Imgjng Technology (Intell€tusl property of the
National commission for Allied urd Hea.lthqre Pro[essions, Ministry of I-Iedt]r md Family welfare)."

Teaching Scheme

(In I{ours)
Total
Credits
(1.+T+P)

Examination Scherne

Theory Marks Practical Marks' 'fotal Marks

L T P C CIE ESE CIE ESE
!

200
,,

1 6 6 30 70 30 70



,THE]OIIY COMIIONENIS

'Itre follon,ing.topics,/subto'pics,should be tzLught and assessecl in order to attain the identified competenc)

I tn;1 | 
'l'opic and contettts I Iours Marks

1.

Basic concepts: Units md nrcasurernents-F-orce, work, pow'er and
energy-Ternperature and heat-Sl units of above pararneters. Atomic
stnrcture-atom model-Nucleus-elecr"ronic configuration-periodic table-
Isotopes-Ionization-excil.ation-Binding energ;-electrrcn volt-
Electromagnetic radiation -Quluttum naturc of radiation-rrrass energy
equirralence-Fluorcscence-ele cI rornagnetic spectrum.

et."t
charge-Electric potential, unit of potential-Electric induction,
capacitance and Capacitors, series and parallel connection-electric
current, unit, resistance, ohm's law, electric power,Joule's law. Varlnng
currents-Gnrwth and decay of currcnt in LR circuit time constant,
char,ge and discharge of a Capacitor through a resistance and
inductance. Oscillations in an LC circuit. Alternating currents: Peak and
RMS values and current and voltage, circuit containing L& CR and
LCR-Power factor, series and parallel LCR circuits, DC circuig Ohm's
law, resistivity, series and parallel combination, EMIi, ICrchhoffs law,
heating effect o[ currenl

Electromagnetic waves: Inkoduction, Maxwell's equation,
electromagnetic waves, energv density and intensity, momentum,
electromagnetic spectrum and radiation irr Atmosphere.

2.

4 5

4 5

J.

lllcctronics

Sen-riconcluctors; Concluclion in crystals, Energy bands. Intrinsic and
Extr-insic semiconductors n-tlrpo and p-type ser:riconductors, majority
and rrrinorig. carriers.
Semiconductor diocles: p-n junclion-properties foru,ard and reverse
bias, char:acteristics of p-n junction Rectifiers-Half-wave and full wave,
ripplc factor, Efficie ncy ()f Il\V tncl F\Xi ri:ctifiers. Filter circuits; Zener
diodc, regulatecl porver supp\,.
'Iransistr:rs-Symbo1s,'I'r'rursiskrr connections urd characterstics,
Transistor as an amplificr, loacl line analysis, operating point, lypes of
zunplifiers-voltagc ancl porver arr-rplihcm. Ileedl>acl<-ncgative feeclback
in:rurpLIrcrs.

4 5

4.

Discovcry of x-rays-X-ray production and propertie s:

B remss trahlung radiations -Characteri stics X-Rays, facto rs affecting X-
ray ernission spectra, X-ray quality and quantity, I{VI- rneasurerrents,
heel effect, soft and harcl X-Rays, added and inherent filtration,
refl ectton and transrnission targets.

4 5

5.

I{e at

Definiticn of heat, temperature, I-Ieal capacity, spccific heat capacity,
FIeat transfer-conduclion, convection, radiadon, thennal conductivity,
e quation for thennal conductivity G), th. value of k of various material
of intercst in radiolosy. themal exDansion. Newton's law of coolins.

4 5

"Curriculum l lmdbooli of Meclicd Rrdioioc.v rnd Lmging Technologl' (Intellmnral Propefiy of the

Nslioncl Conrrdssion for Allied rrd Flea.lthcnre Professions, N,filisrry of Flealth od Fanrily \Yelfare)."
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Heat radiation, perfect black body, Stefan larv, application in
Diagnostic Radiology (Heat dissipttion in both stationary and rotating
X-ray rubes).

6.

Interaction of ionizing radiation with matter-'I'ypes of intcractions
of X-and grulrla radialion, Phot<;clcctric & Clonptor-r, Pair procluction,
uurfi ilation radiation.

Intcraction of X and garxna rays: Tmsmission through rnatter, law of
exponential attenuation, half value layer, and linear attenuation
coefficient.coherent scatterirrg-photonuclear disintegration-Particle
interac[ions. Interactions of X rays and Garnma ra1's in the body; fat-
soft tissue*bone-contrast rnedia-total al tenuation coefficient-relative
clinical irr;porlan ce.

4 5

7.

Exponenti al atten uation (linear/rnass atlenuatior coeffi cients), Llalf
Value Thickness (HVT),'fenth Vaiue "fhickness (TVI), dependence
on energy and atomic number.

Radiation intensity and exposure, photon flux and enerry flux density.

LET, range of energy relationship for alpha, b eta particles u,ith X-Rays.

Physical quantity, its rrnit and measurement: Fundalrental and
derived quantty, SI unit, various physical/radiation quantity used in
Diagnostic Radiologi' ancl its unit.

3 5

8.

X-ray tube: historical aspects, corlstruction of X-ray tubes,
requirements for X-ray production(Electron source, target and anode
material), tube voltage, currerlt, space charge, early X-ray
tubes(Coolidge tubcs, tube envelop and housing) cathode assernbiy, X-
ray production efficiency, aclvances in X-ray tubes. arrocle angulation
and rotating tubes-line focus principle-space charge effect, tube
cooling-Modem X-ray tubes-stationary anode, rotatiug anode, grid
controlled X-ray tubes, heel effect, off focus radiation, tube insert and
housing-Tube rnting-Qualiqv and inten sill of x -rays- firctors infl uencing
them.

Production of x-rays: X-ray tube, gas hlled x-ray tube, constnrction
rvorking and lirnitations; stationary mode x - ray tube; constnrction_,
working tlethods of cooling the rnode. ratlrrg chart and cooling chart;

4 5

(),

Rotating anode x - ray tube: .o"it-ai@
speed of anode rotation, angle of anode inclination, dual focus and
practical consideration in choice of focus, anode heel effect, grid
contrrclled x - ray tube; effect of variation of anode voltage and f,ilament
temperature; continuous and characteristics spectrum of x - rays,
inhercnt filter and added filter, their effect o11 quality of the spectrurn.

Grid controlled and high-speed tubes, focal spot size, speed of
anode rotatio:n, target angle, inherent filtratiorr, radiation leakage mrd

scattered raidiation). Interlocking and X-ray tube overload protection.

4 5

\ - "Cwriculum Hmdbook of Medical Rsdiolog, and ImagingTechnolog (Intellrctr:al Property of the
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[-_--lTH""I l.o,a
Fleat' dissipation methods, tube rating, heat units, operating
conditic,ns and rnaintenance and QA procedures.

10

Filalnent current erncl voltagc, X-rav circuits (rrinr;ru, circuit, rrr-r1,.'

trrursfcrnneg, lvpes oi e.rposure ssntch ancl drners, principie of
autornrfic exposLlre control (AEQ md practical operation, filarnent
circuit, high vol12g6 circuits, half wave, full wave rectificadon, three

phase circr.rits. Tlpes of generators, 3 phrse, 6 and 12 pulse circuits-

high frequency generators-falling load generators, Capacitors discharge

and grid conlrol syslcrns.

X-ray generator circuits: Vacuum tube diodes-semi-conductor
d iod es,t ransistor-Recti fi ca tion -half and full wave-sel f rectifi cation -X-
ray generato4 filament circuit-kilo Voltage circuit-single phase

generator-three phase generator{onstant potential generator-Fuses,

switches aud interlocks-Exposure switching and tirners-HT cables-

earthing.

4 5

tt.

I{igh tension circuits: H.T. qenerator for x-ray rnachines, thr:cc phase

rectifier circuits, three phase six rectiher circuit, thrce phase 12 rccdfier
circuit, high and medium frequencl, circuits; caprcitance filtet control
and stabiiizing ecluipmen! rnains voltage cornpensator, rnains

resistance compensator, cornpensation for frequency variation, control
of tube voltage, kV compensator; high tension selector switch, {ilament
circuit, control of tube cLruent, space charge compensation.

) )

12,

Meters and exposure timers: Moving coil galvanometer:

construction and working/conversion to rnillimeter, amrneter and

volhaeter, meters commonly used in diagnostic x-ray machines, pre

reading kV meter and millimeter, digital panel meters. Clockwork
tirners, synchronous motor tirner, electrc,nic timers, photo rnetric
timcrs (fluorescent and photoelectric effect as applied in timers), ion
chamber-based timers, integrated timer.

.) 5

T3,

Control of scattered radiation and Bearn lirniting dcvices: cones,

cJiaphragrns, light bearn colli,rnator, beam cenlering device, methocls to

verifv bearn centering and field aligrrnent; F-ilters- inherent filters,
tdded filters, heavy metal filters, grids; design and control of scattered

radiation, grid ratio, grid cut-off, parallel gricl, focused gricl, crossed

grid, gricled cassettes, stationary a:rd moving grid potter bucky
diaphragms, various tgres of grid movements; single stroke rnovernent,

o scillatc ry movelnent and reciproc ato ry movernent.

2 5

14,

Iiluoros;copy: Fluorescence and phosphorescence - description,
fluorescrrnt traterials used in fluoloscopic screens, constnrction of
fluorosr:opic screen ald related acccssories, tilting tuble, dzrrk

adaptation. Iuage intensifier - Constn-rction and working, aclv:urtages

4 5

t \ Z "Cr:rriculum Hmdbook of Medicd Rrdiology md Iroging'feclrnology (Intellrcrual Property of the

V" \ 
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intensifiecl image, basic principles of closcd circuit televisiolr carnera

and pictr-rre tube. Vidicou camcra, CCD. Autornatic brightness control,
automatic exposure control, charnber selectron during fluoroscopy,
Serial radiography: Manual ctssette changer, rapid automatic film
changer, basic principlbs of cine fluoroscopy and angiography use of
grid controlled x-ray tube.

15.

Care and Maintenance of X-ray equipmenq

General care; functional tests; testing the performance of expc,sure
timers, assessing the MA settings, testing the availal-,Ie. I{V,
measurement of focal spot of an x4ly tube, testing the hght bearn
diaphragm, practical precautions pertaining to Brakes and locks, H.T.
cables, meters and controls, tube stands and tracks as well as accessory
equipment.

.,
3

'I'otal 54 70

SUGG ESTED PRACTICALS/ DEMONSTRATION

Sr. No Radiological physics Hours

1 Discovery of X-ray production and properties
10

2. Intcraction of ionizing radiation widr rnatters 10

3. Exponential attenuation, Physical quantity, its unit and
measurement 10

Medical Physics

4. X-ray tube; Production of x-rays
18

5. Rotating anode x - ray tube; Grid controlled and high sp..d tub.q
Heat dissipation rnethods 10

6. Filament current and voltage; X-ray generator circuits 10

7. High tension circuits; Intedocking circuits; Relays 10

8. Meters and exposure tirners 10

9. Fluoroscopy 10

10. Care ani Maintenance of X-ray equipment 10

Total
108

"curriculum Hardbook of Medical Rediology urd Inugjrrg Technology (Intellrctual Property of the
National Commission for Allied md Healthere Professions, Ir{inistry of IIeaIth md Family Welfare).,,
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. No. Jr->rnponcnt Marks Weightage ,'\ tnarks

iessional test(s)

fwo Written tests
iune patLcm as Sr-uruuative test

{r,erage of two to be considered
{bsence without prior perrnission to be marked as 0

t0

Total 50 ?.3 t5

-rnf,nuous assessment

ierninars/Case presentations/ L,ogbooh/ Casr

:t c, rrds/l{ecor<l b,,,,1<7'1155ig1 11glrl

Total ,0 ?.3 t5

Total CIE marks ,0

Iivalr.ration Systcrrr

(}rntinuous Intcrnal llvaluation (OILi)

End Semester Evaluation (I1SE)

Written Paper

End Scrncster Evaluation (ESE)

There shall be practical examination for 70 marks in the subject.

Distribution of marks for university examination practical exams:

"Curriculum Hmdbook of Medical Radiology and Iroging Technology (Intcllrctud Property of dre

National Commission for Allied and Hedthere Professions, Ministry of Heeith ud Femily \Velfare)."

Iype of question \,Io. of qucstionr Vlarks pc,

lucstion
fotal

-ong Essay 5 i0

Short Bssay +0

0

Duration (minutes) 150

ESE CIE, Grand total

Practical Viva Sub Total

50 20 30 100 100

s 223

@



St i( i( i Lls' l't,t I) t.t iA liN I N( ; tt I is( ) t I tt( I I is

/r
I

)

1
rJ

.1
., .. :,

.t)

,.)
St r(](; ES'l'l iI) i,liz\ t{NIN(; lt I tS( ) t I t{(ll,lS
S.

No.
J'itle of Book ,A rr f hrlr Publication

I

Basic radiologicalphysics i{. Thryalan Jaypcc Brothcls Nlcdical
Publishers 0) l,imrted, 2003

2. Curry and Do.'vdey
Wolters Iiluwer

J.
X-Ray Equiprnent for Studcnl D.N. Aord M.O.

Chesney
Blackrvell Science Ltd

4. A Textbook Of Radiation Physics For
Radiologic Technology Samrksha Publcation

5.

Itadiographic Lnaging (Cb, I. C. R. P.
D.N. Chesney & M.O
Chesney

CBS Publishen ct
Distributors

6. rn Introduction Of Physics to Chnstr

&Dorr ka&Febiger

7. Radiological Science for teclurologists t C Bushong Mosby

8. Eguipment for Diagnostic a-;-^^- T\^-l-^^L+

i') ^a(uograPny

v&
',:l l,; @ t

"Curriculm Hmdbook of Medicd Rsdiologr md Imaging Technologr (Intellctual property of the
Nationd Conmission for Allied md Heeltlrmre Professioro, Ministry of Health md Fmily Welfue).,,
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Subiect Clinical Special Radiography Positioning

Subject Code MMRI'f02

RATIONALE
Clinical Radiography Positioning provides the students with knou,ledge
all the care that should }:e taken.

COURSE OIJTCOMES

of x-ray irnagurg, positioning and
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o
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At the cnd of the cr,urse students rvill be able to...

co1

COl: Understand the brrsic p

CO2: Apply special:positi

CO3: Application

t the procedure

of indicati

the patient preparations examination.

Gen ralize kno"vledge of post procedural care.

will be

"Currictrlur Hmdbook of Mcdical Rrdiology end Inu$ng Technology (Intelletuel Propefiy of the

N rtional Commission for Allied md Heelrhore Professions, Ministry of l{ealtl md Farnily Welfare)."

rent pathological and physical tonditions.

rg in radiology depa:trnents.

'phy.

and patient reievant exposure factors during radiogaphy
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co14:

co15: .\
CO16: Ability to situalions in

t
i

of irnage quality in

CiE, Continuous hrtr:mal Evaluation; ESE, End Seurester Evaluation; L, lecture; T, Tutorial; P, Practical

Teaching Scherne

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme

Theory Marks Practical Marks Total Marks

L T P C CIE ESE CIE ESE

200.> ) 6 7 30 70 30 70
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f I'O It I AI, ASSIGNMIJN'I'S

lninirntun onc hour per uril brrsecl r>n thc cur:riculum

'I'LIIlORY ()()MPONIINf 'S

'fhe fr>llouarrg to1-lics/subtopics should lrc taught :urcl zrsscssccl iu ordcr l. rtlail thc iricntifieil c()r'rrpctcnc\,.

rl
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.I{ours Marks

L

l

I

6 5

)

)

)

)

)

.)

.)

.)

.)

)

).

6 9

3.

lirnb:
pro,ecttons {br the whole ft>ot, toes, calcaneurn, anlde

projections for tom ligaments, I,1r

projcctions for lr>ose boclies ir
Patella.

Feet, Club
6 9

4.

Shoulder Girdlc and Thorax:

Special pro,ections for the shoulder joint, Scapula, Acromio-
Clavicular joint, Clavicle, Stemoclavicular joint, Stemum zurd Ribs.

Supplementrrry projections for the axial proiection of Clavicle,
Bicipital gloove, Coracoid process.

6 6

. L ./ .,,:,i:""j'::l*::L*:'j,y:1"1Hffi"'f#:[:flHffi][i:fl,!i:f-,,Tf,l:11;,]"[ff,, 226
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Unit 'I opic ancl contcnts

Principles of Radiography:

Preparation of lhc Rootn, Apparatus a.nd Instrurrents Positions
of the Patient: ISrect, Sitting, Supine, Pronc, Lrteral, Oblique,
Dccubitus Etc. Relative posilion of X-Rav tube urd padeut,
relevalt exposure factors. Use of accessories such as radiographic
cones, grid and positirning aids. A:ratomic and Physiological basis
of the procedure, Association with theory with practical work.
Radiographic appeararlces, both normal and comrnon abnormal
conditions where elementary knowledge of the pathology
involved will ensure the application of the approl>riate
radographic technique. Mociittcations in technique for various
disabilities and types of sub;ect. Radiation protection, use of
gonad shield, practical methods of reducing radiation dose to rhe
patient

.,

Upper limb:

Special projections for the whole hand, {ingers, rvrist joint,
fotearm, elbow joint and humerus.

Supplernentary projections for Scaphoicl, Crrpal tunnel, Ball
Catchers projections, I-Iead of the Radius, Supr:tcondylar fracture
and Olccranon process
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5.

Vertcbra,l.Colurnn:
Special profections for Atlanto -Occipital joint, cervical spine,

Cewico- thoracic Jrurction, thoracic Spine, lumbar Spine, Lumbo
Sacral Region, Sacrum and Coccyx.

.Supplementary projections for the intervertebral foramina,

posterior arch of Atlas, Flexion and Extension of Cervical Spine,

Scoleosis and Kyphosis, Sacro Ileac Joint.

6 6

()
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i)
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,(l
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6. 6 6

7.

and lesser trochanters

hysis Pubis, Ileutr,
Hip, Arthrodesis.
:tabolic bone disease,

6 6

scs, rlufrrlorral ut5urgEr, tcllal ubutriclS. ()

()

()

()

()

()

()

t)

i ..)

t)

8.
6 6

9.

apical projection,

adhesionr;.

Abdominal viscera-

Technique for plain fihn examination. - Projection for acute

abdomerL patients. - Technique to demonstrate: Foreign bodies,
Imperforate anus.

Lungs

postero-an

Lrral fluid levels and

6 6

,.-,)

.)

U
"Cruriculunr Hsrdbook of lt,tedical Rediology urd Irmgirrg Technology (Intellrcturl Property of the
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Spccial prrrjccdons for cranimn and facial bones;

Supplcrncntary pro jections for trrulna, 'fowne's method,

Scll a tur:.:ic n, Optic forarnin a, Jugular fo r:unin a, Temporal bon e1,

Mastoids, Petrous bonc, Zygomatic arches, Orbits, Maxillae,

Nasrrl boncs, N{andiblc,'|ernpo:crnandilrular joints.

Na.sal Sinuscs: 'I'cchnic}res for llrontal, Maxillary, Etlunoidal and
q'.h^',,.i.1 !i-,,"." etort otA 1.^.iz^n+al -'^i..ti^-" f^' fl";J 1..,.1.

I)ental lladiography

Technique for intra oral full moudr.- Occlusal projections

,Ex1ra oral projectiorrs including o r thopanlomography.-
Strpplcrncnl arv teclur iques.

tJppcr rcspiratory system

'I'echrique for postnasal airways, larynx, trachee, thoracic inlet,
Vals:ilr'l lnanoeuvre. - Phonation.
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Marnrnography: Ilasic vics,s, spcciel vicrvs, s,irc locahzttion.

6'. .)

11.

'Iraum a radiography / Emergency radiographyGeneral
precautions, Asepsis in techniques - Checking of mains supply and

functions of equipment, selection of exposure factors, explosion
risk, radiation protection and rapid processing tecllriques.

6 .)

12.

Soft Tissuc Radiosraphy:
I{igh and low kilo voltage technique; differential filtration.
Non - screen tecluriqtre - sirnultaneous screcrl and nort -screelr

technique. i

Multiple radiography.
Uscs of soft tissue radiography.

I-Iigh kV Radiography:
General principles

Relation to paticnt dose

Change in radiographic contrast.

Nconatal and Paediatric Radiography
Forensic lladiography
Scatter elimination; beam collimation: grid ratio.
Speed and type of grid movemenr

6 5

Total 72 70

SUGG ESTED PRACTICAIS/DEMONSTRATION

Sr. No Hours

1". Principles of Radiography
5

2.. LJpper limlr
10

3. Lower limb
10

4. Shouider Girdle md Thorax
10

5. Vertebral Columr-r
10

6. Skull
10

7. Pelvic girdle and hip region, Skeletal survey
5

8. Dental Radiography; Upper respiratory systcrn
5

9. I-ungs and Mccliastinurn; Abdominal viscera 10

10. Radiography ir the rvard; Mammography
13

11. Operation thentre techniques; C-rnn
5

1.2. Soft Tissue Radicgraphy 10
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Sr. N<; I Ioul's

Multiple radiography

I{igh kV Radiography

Scattbr elimination; beam collim.atron; gricl ratio
Speed and type of grid movemenl

Radiographic factor; application and uses

13. Neonatai rurd Paediatric Radiography; Iiorensic Radiography

1\4acroradiography

i-ocalization of f<rreign l>odie s
5

I
Total 108

Eval

End Scmester Ilvaluation (ESII)

"Curricultrm Hmdbook of Medical Rrdiolog.v ord Irrnging'Ibchnology (Intell6tuxl Properrv of the
National Cornmission for Allied and Ilealthq rc Professjons, \,Iinistry of l{ealth md Family Welfere)."
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il. No. lornponent \,larks Veiehtaee A marks

iessional test(s)

lu,o \Vritten tests

r Sarne pattem as Surnmative test
D Average of two to be considered
I Absence without prior pennssion to b<

narked as 0

Ibtal ,0 ?,3 t5

-ontnuous assessment

ieminars/Case presentations/ Logbook/ Ca.sr

'ccord s/Rccord book/assigrrncrrl

,0 7,3 t5
lbtal CIE narl<s ,0



Writtcn P:rpcr.

End Semcster Evaluatiorr (E,SE)

There shall be practical exarnination for 70 rnarks ir-r the subject.

Distribution of rnarks for university exarnination praclical exams:

SUGGESTED LEARNING RESOURCES

"Crrriculurn Hudbook of Ir{edica.l Rqdiology md Imgng Technology (Intellrctual property of the
Nationd Commission for Allied md Hedthqre Professions, Ministry of Health md Fa.rily welfere)."

Iypc of questi()n No, of qtrcstions Mark"^ pcr

luestion
I'otal

Long Essay 5 i0

ihort Essay +0

/0

)uration (minutcs) 50

E,SE, CIE, Grand total

Practical Viva Sub Total

50 lil 30 100 100

S.

No"
Title of Book Author Publication

1

Adas of Radiographic Positioning and

Radiological P rocedures

Philip !7
Rallingcr. Eugcne D.
Fraril<

Mosby

2
Clarks Positionine In Radiography Ra Swallorv, E Naylor Lippincott Williams

and Wilkins

J

Merrill's Atlas of Radiographic
Positioning and P rocerlures

Brucc \Xi. Iorg &
Jeannemr Hall Rollins &
BalbaraJ. Smith

Mosby

4 Boutrager'S Textbook Of Radiographic

Positioning And Related Anatomy
John Lampignano ald
kslie E Kendrick

Elsevier Science

5 Radiology Of Posi'ioning Arrd Applied
Anatorny For Students And Practitioners

Gar'tr<alGs
Jaypee Brothers

Medrcai Publishers

,i.,W



Strbjr,:ct: I Jir>..; tatis tics ancl l{t searc h Me thodo ftrgy

Subjcct ()odc; MM Iii'I'03

ltA't't()NAt.ti:

'fhc qr1;licttir)1r of statistical techniclues to scienlific rcscurch ir-r health-rclatccl {lclils, incluclirg rneclicinc,

biobgy, arrrl putrlic ircalth, tncl the developrne'nt of ncu, lools to sttrdy drese artas.

COUI{SE OTITCOMI]$ I

)
-)

-)
-l

-)

'-)
,.)

)

)
,.-)

.)
r)

,)

()
,)

)

()

()

Al tlte ed oJ'tltc Lal/ne s.tlllcilt.t n.,i// lz ob/c 1o...

C()1: Iinderstancl the Importance of statistics coursc in the curdculurn

CO2: Underst,ands Statistical Terms

CO3: Pr>ssess and Skill in the in the analysis eurd ir-rterprelatior-r of clata

one hour per unit based on. the

"Curuculum Hmdbook of Medicd Rediology urd Iruging Technology (Intellecnral Properly of tle
Nrtional Cornmission for Allied md Herlthqre Profe ssions. N'lilistry of Herlth md Fanily Welfare)."

()

i)

t)

.)

t)

i)

')

)

)

)

)

)

_)

')

)
.J

)

Jnit I'opic and conte nts I Iours

I
finition, Characteristics of Statistics;

of Statistics. Branches of Statistics;

Statistics; Variables and 'l'heir Tvpes. 6 10

)

Trrbnlation of Drtu RawData, the Array, Frequency Distribution.
Basic Principl,:s of Graphical Representation; Types of Diagrams

- IJistogrzuns, F-requency Polygons, Srnoodr Frequency Polygon,

Commutative Frequency Cun e, O glve; Normal
PlcbabilityCurve.

6 10

.).

Ivlcasure of Central Tendency: Neecl For Measures o1. Ccntral
"I'endency; Defilition and Calcularion c,f Mean; Ungrouped and

Grouped Meaning, Interpretation and Calculation of Median
6 15

Teaching Scheme

(In Hours)

Total
Credits

(.+'I"+P)

Examination Scheme

Theoru Marks Practical Marks Totai Marks

L T P C CIE ESE CIE ESE

100) I 3 30 70

Practical

Marks



Ilvaluation Systcm

Continuous Internal Evaluation (CIE)

End Semester livaluation (ESE)

"Curriculum Hmdbook of Medical Radiology and IrugingTechnology (Intellrctud property of rl,e
Nationa.l Commission forAllied md Healthqre professions, \,tinistry of Heelrh ud Family \\/elfrre).,,

4.

lingrouped and Grouped; Nleaning rurcl Calculation of Mode;
Oon-rparison of the Mean, and Mode; Guidelines for the Use of
Vanous Measures of Central Tendency.

Measure of Variability: Need For Measure of Dispersion. Ihe
Itange, the Average Deviation, "fhe Variance and Standard
Deviation; Calculation of Variance and Standard Deviation,
Ungrouped and Grrcuped.

15

5.

Probability and Standard Distributions: Meaning of Prrcbability of
Standard I)istribution, The Binorninal Distribution. The Nonnal
Dis tribution; Divergenc e from Norm ality - Skewness,Kurto sis

6 10

6.

Saupling Techriques: Nced For Sampling - Criteria for Good
Samples. Application of Sarnpling rn Cornnunity, Procedures of
Sarnpling and Surmpling

Designs Ijrrors. Sampling \rariation and Tests of Srgnificance .

6 10

Total 54 70

ll. No. lornponent \4arks Weightage A marks
iessional test(s)

Iwo Written tests
Same pattem as Summative test
{verage of two to be considered
{bsence without prior pennission, to be marked as 0

50

'fotal ,0 0.3 (5

.nntrnuous assessment

ierninars/Case presentations/ Logbook/ Case
ccords/ltecord I rooh/assigrrmerrl

Total 50 0.3 t5
Tbtal CfE narks 10

I

6

v
uA<



RESO

Writtcn l)zrpcr

lypc of quc$^tion No. of tlucstions Marks pcr
question

Iirt.rl

Long Essay 2 5 l()

Short Essay 3 ) +0

70

Duration (minutes) :r i. fc;3qa .n - 50

SUGGI]STEI)

"Curriculum Hmdbook of Medicrl Radiology and Imging Technology (Intellrctual Property of the

Nationr.l Commission for Allied md Healthqre Professions, Ministry of Henlti md Frmily Welfare)."

i)

r.)

t)

t')

(.)

)

.)

)

)

)

)

)

J
J
)

URCES

S.

No.
T'itle of Rook Publication

1 Elernents of I-IealthStatistics

2 Sunder Rao

-)

Li'f ;

4
Inderbir Singh

5
Gupta C.B

't)

()'ical Clinical llducation- part I (studcntship): 16 hrs/wcck

Author

Rao.N.S

An introduction ofBiostatistics

Methods inB io-Statistics B.I( Mahajan

Elementary Statistics in MedicalWorkers

X,n Introduction to. Stttistical Methods,

Ram Prasad &Sorrs

.ll

\N(
N-



"(lurrictrhun Hendbook ofl\'tediol Radiologl, 3116 Inregrng Tcchuologv (Intcllectul propcrry ol the
Nr tion.rl Comnission for Allied and lledthcarc Profesions, Itlinistry of Iierlrh and Iranily Weltrrc)..v\'

l

l

x I



'.1
i'-)

l'l

:.)
,.)

r.)

,)

.)
/J

i.-)

()

{)

t'-)

()

()

()

()

o
(.)

()

()

()

()

(J

rJ

t.)

)

)
,,)

'.)

.J

)

)

J
)

/ "Curriculum Hmdbook of Medical Rediologr end lmrging Technology (Intellrctud Propcrty of the

Nationel Conmission for Allied and Healthcare Professions, li,tinistry of Hcalth md Femily Velfare)."
2i4

W

Second Semester



)

)

)

)

)

Subject: Modern Radiological Imaging - Itquiprrent and physics

Subject Code MMRI'I'04

RATIONALE

Nlodem racliologrcal Lnagmg Equiprnent and Physics provides the stuclents knou,ledgc abor,rt the modem
x-ray equipment and working principle. Modern *^grrg techniques - including X-rays, r.rltrasound, C'f
scans aud MRI - can show stntcftrres inside your body in great cletail. Racliologic Physics is the snrcly of
medical i-rgi"g comPonents, technology, and parameters in an effort to prc,duce optirnal imaging results.
The goal with studying radiologic physics is to ensure you get clear images white ensuring the patient is
safe from radiation.

COURSE OUTCOMES

At the end of the cosrse studuh ui// h abh t0...

CO001: Describe the special radiological equipments

CO002: Describe the cligrtal and computed radiography

CO003: Describe PACS, RIS and HIS

Evaluation; I-, lecture; T, Tutorial;

,)
leanring. The flrculty sha.ll clcciclc suit:tlrlc

)

)

)

)

)

)

)

)

.)

TI{EORY

'Ihe following

"currictrlum Hurdbook of Medical Radiology ud Irugjng'I'echnology (Inrell(hral property of the
National comnission for Allied md Healthere professions, Mmistry of Healttr md ramity vLlfarey.,,

I
\

Teaching Scheme

(In Hours)

Totai
Credits

(r-+T+P)

Examination Scheme

Theory Marks Practical Marks Total
Marks

L
'!. P C CIE ESE CIE I],SE

200-) I 4 6 30 70 30 70

CIE,

Unit Topic and contents I{ours l\,I arks

1. Modern x-ray tube: its principle, physics & equipment 5 5

2.

Digrtai Radiography: its principle, physics & equipment. Flat
panel .ligital fluorcscopy and radiography system, Direct and
indirect digital radiography and fluoroscopy systems. Digrtal
radiography and Ccmputed radiography its advantagcs,
disadvurtages and applications. Digital Portable rurd mobile
x-ray units

5 5



,)

r-)

.l
l
,.)

Dual energy x-ray rrbsorptionometry
principle, physics & equipment

(DEXA) scan: its

I'ITAC'I'I CAI-S / D EMONSTRA'

"Cruricuhuu Hordbook o f N,tedical Ilrdiology md Imgjng Technology (Intellretud Property of the

National Comrnission for Allied md Hcdthere Professions, Ministry of Healdr ard Family Welfere)."

I

J.
5 :)

1. ( irmplrlccl ratliol'1'1il111'; its Principle, physics & ccluipruent. 5 5

5.

Marnmography arld Tomosynthesis: its principle, physics &
equipment

5 5

6. N{oclcln clcntal cqr,ripments. Conc bcam clcntel CT 5 5

7.
5 5

o-

Picturc arcl'riving ancl c<>rrmunicalion system (?ACS), RIS,

HIS ancl

Teleraciiok.,gy

5 5

9.
Computed Tornography 7 5

10.
Magretic llesonance Imaging 5 5

11.
Llltrasound Imagng 5 5

12.
HybndIm"gtrg 5 5

t3. Smart Sirnulator/virtual i-^grg 5 5

t4. Artficial Intelligence in Modem Radiological Imag,ng 5 5

Total 72 70

Sr. No FIours

1.. . i\4odem x-rav lubc: its principle, physics & equipr.nent
5

) Digital Itacliography 5

J. Dual energy x-ray zilrsorptionometry (DEXA) scan: its principle,

physics & eqnipment 2

4. Computed racliography J

5. Matlnography and Tomoslmthesis: its principle, physics &
eqniprnent 5

6. Modem dental equi.pments. Cone beam dental CT J

7. Bone mincr:al dcnsiq' test: its principle, physics & equiprnent
2



Sr. No I IourS

8. l)iclure er:cl'rir.ing rurcl c,,rnnrunicaliorr s1,51s111 eA(lS), ltlS, I IIS
lr1rcl

'1'eleracl iology
5

9. C-omputed Tornographv
5

10. Magretic Rescnance hnaging
5

11 Llltrasound Imagug
5

12. Hybrid Lnagug
5

13. Sm art Simulalor/virtual irnagrng

AI Imaging 4

Total 54

ll. No. *omponent \{arks $Teiqhtage [A marks
iessional test(s)

Iu,o \X/ritten tests
Same pattem as Surnmative tcst
Average of two to be considered
Absence without prior permission to be rnarked as 0

Total 50 7.3 15

-onlinuous assessment

ierninars/Case prcsentations/ Logbook/ Case
'ecords/Recond bool</assigrrncnt

Total ,0 0.3 t5
Total CIE marls 10

Evaluation System

Continuous lnternai Evaiuation (CIE)

End Semester Evaluation (ESE)

"Curiculum Hmdbook of Medicd Radiologr md Imgjug Technologr (Intellrcn:al property of the 237
Netiond Commission forAllied md I{eelt}iqre Professions, Ministry of Heatth md Family'igelfm).,,

l.t:\\'w

t0

)



Written l)aper

End Semester Evaluation (ESE)

There shall be practical examination for 70 marks in the subject.

Distribution of marks for university examination practical exarns:

SUGG ESTED LEARNING IIESOURCES

Subjcct Contrast Mcdia and Intcrventional Radiology

"Curriculurn Hardbook of Medical Rediology ud Irmgrg'fcclurology (Intellaturl Property of dle
Natioral Cornrrussion for Alljed ud He althore Professions, N,Iinistry of Healdr md Fernily \Velfarc)."

l'ype of qrlcstion No. ol uucstirlrri Marks pcr
ques{ion

i irt'rl

Lc,,ng Essav 15 30

ihorl Essrrl' +0

70

Juralir>n (minutes) 150

ESE CIE Grand total

Practical Viva Sub Total

50 ?,0 30 100 100

S.No. Titlc of Book Author Publication

I 'fextbook of Radiology: Physics
Arnol Sasrure, Hariqbal
Singh ,I{oshan Lodha

Jaypee Brothers Medical
Publishers

2 The Physics Of Radiolog, And
Imaging

THAYALAN K Jaypee Brothers Medical
Publishers

.)

(lhristensen's Physics of Diagrostic
Radiology

'Ih<;mas S.

Curn, (Aurhor). Jmes E.

Dorvcley (Author), Robert
Il. tulum'(Author)

ka &F'ebiger,U.S

4 Textbook Of Radiology For
Residen ts And Technicians

BHARGAVA S. K CBS; publishers

5
Ultrasound physics and technology

Vivieu gibbs, clavirlcole,

Altorio s2rssa11o
Churchill Li'rings tone ;

(-;

iVlanual of Diagrostic Ultrasound
Philip E. S.

Palmer (Author)
World Health

Organization

7 Physics and Technical Aspects

Diagnostic Ultrasound
DINI]SH K
BAGHEL (Author

AITI]S PL]BLISHERS

w
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-)

1
1

1
')

1
a
..)

I

Subiect Code: MMRIT0S

RATIONALII

lnterventional radiology (IR) helps student MRIT to gain about the basics diagrostics and irrterwenrional
procedures and to leam procedures in modalities like digrtal radiography CT and MRI and nuclar medicine
and to increase the level of understandings and knowledge rcquired to meet current radiologic procedures
ard to understmd the physical principles of radiography ard basic radiography positioning to perfonn the
procedures. it a rnedical specialty ihat perfonns various murimally-invasive procedures using rnedical
imaging guidance, such as x-ray fluoroscopy, computed tomography, magnetic resonance imagrng,
or ultrasound. IR per{onns both diagnostic and therapeutic procedurcs through very smurll
irrcisiors or lr,rdv orificnsLrcisiorrs or b,>dv orificcs..f

r)
,l

I
I
')

o
/l

At the end of the

procedure.

CO3: Have knowledge

timing and radiation safety m
CO4: Understand the patienr

CO5: Have knowledge about

Evaluation;

TUTORIALASS

Tutorials should be

one per rxrit based on the

,4. )

()

()

(.J

"curricrrlum Hmdbook of Medical Rrdiology ,d Irrogiog Technology (Intellrcruel propelty of the
National commission for A.llied md Healthere Professions, Ministry of Health md Family welfare).,

W I

, Practical

"S

enha.ce lcami,g. T'he faculty shall decide suitable essignr,e,ts rninirnurn
:r rlr rrn .

u:!c'*-38\-- 
-,ld$"ffid+t\*_ 

_-'"an\ffirbr.sk,jj. 
I

Teaching Scher,re

(hr Hours)

Total
Credits

Gr T+P)

Examination Scheme

Thcory Marks Practical Marks Total Marks

L T P C CIE ESE CIE ESE

200) T 1 5 30 70 30 70

CIE, Continuous lnternal Semester Evaluation;



II{EORYCOMI'ONENTS

T'he folloung topics/subtopics:should be taugh.t and assessed in order to attain the identified cornpetency

/-J

(-)

,.

/a

rJ

a
a
,a

tjnit 'l'o;'ric .urd contcnts I{ours Marks

()

o

o
r)

a
,/)

/-)

()

1

Contrast Media: Positive and Negative, Ionic &Non Ionic,
Aclr.crsc Reaclions to contr'rst rlcdit ancl paticnt
management.

8 10

2.
8

J. 8 l0

l ul5^J5rdruJ,

4.

Arteriography: Head and Neck Arteriography, Pulmonary
Arteriogtaphy, Coronary Arteriography, Ascending
Aortogmphy, Trans Lumbar Aortography, Renal

Art.criography,'I'rans F emoral Arteriogaphy

Ve nography: Peripheral \renography- I-ower Lirnb, IJpperVe nography: Peripheral \renography- I-ower Lirnb, IJpper

Linrb, Central Vcnography, Superior Venacavography,

Infc ri,., r Ven acavogrrrp hy, Pelvic Venography

20 20

5. 5 10

6.

Care and rnaintenance tests: General care, functional test

Quality assurance program: Acceptable limits of
varialion, corrective action

5 10

llotal 54 70

"Curriculurn Hmclbook of Medicel Rrdjology urd Imging Technology (tntellmtusl Propedy of the

Nacional Commission forAllied md Hedthqre Professions, Minisrry of Heddr md lramily Weltare)."

)

)

.)

_)

J
)

J
J

\{X

Introduction 1.o interwcntional prtrcedures

1)SA: pnnciples xn(l types

Ilquipment: Basics o{ angiographic equiprnents, single and

bipl ane an gro grapli ic cquipments, angiographic table, irnage

intensifie r, flat p1u1el detectors, recording systerns.

-rr]."^..i-..t"-, . ""A)o" r."rt..'itrli.-. rnoacrrte-]l(-(;

10

injector, catheters, needle and other tools, 3D rotational
angiog'raphy, image ptocessing, peiicnt monitor, CO2
mgiography

Safety considcrations in angiography lootn; room

dc sig]r, y:rot cc livc cle vic cs, racli ado1l monitoring



(-)

o
o
e)

o
o sl r( ;( ; Iis't'l.tl) P IIAC' t' I( iA LS/ DtiM( )NS',l'ltA'I',I()N

Intcrnal Evaluation (CIE)

End Scrncstcr Ilvaluation (I1SE)

"Cwriculunr Hehdbook oi Medical Radiology ,urd Iruging Technology (lntellrctud Property of dre

National Comnrission for Alled md Hedthere Professions, Ministry of Ileeldr md Frmily \Yelfare)."

$R
@

Sr. No
[,lo ttrs

5. Contrast iVleclia

l0

6. glographic equipmcnts
10

1. Catheter and guide wires
10

B. Arteriography and venography procedures
20

9. Safety considcrations in angiography room
t2

Care and maintenance tests

Oualitv assurance program:
10

I'otal 72

)

)

)

il. No. lomponent Itlarks Werghtage .A. marks

G)

lwo V/ril.ten tests

iame pattem as Sumlutrve test
tverage of tw() to be considered
{bsence u.ithout prir>r lrcrr.nission to be marked as 0

t0

Total t0 0.3 t5

londnuous assessment

ierninars/Case presentations/ Lr-,gbook/ Cas<

ecords/Rccord I r'ol< /a55ign 61sr)l

Total ,0 0,.1 t5

TotalCfE marks 70
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Or

Writtcn Papcr

l'ypc of qrics^ti()n \r>. of questions Vlarks pe

Iuesti()n

Iirtal

',ong 
Essa1, z 5 i()

ihort Essry i )

/0

)uration (minutes) 50

for uni

LEARNING

"Curiculum Hmdbook of Medical Rrdiology and IrugingTechnology (Intellrcn:al Property of the.
National Commissiol for Allied md I-Iealthcare Professions, N{inistry of I:Iealdr md Family Welfare)."

242

@

J
J
J
J
J
U

J
U

r)

t0

No.

s
Title of Book Author Publication

1 'ln'e pracf,ce of rntervenlronal
radiolc,gy

I{arim valji

2
Interrentional radiology: a

survival guide

EBIR I(essel, David, MB, BS, MA,
MRCP, FRCR (Author), FRCR

Robertson, Iain, MB, ChB, MRCP

Elsevier Health
Sciences

:)
Handbook of Interwentional
Radiologic Procedures

I(r'ishna kandarpa (author), lindsay
,-u.h r. /arrlhnr\ iancl terlrrrharn t'ar rthn"\

Lippincott
\X/illiams and

Wilkins

4 Interventional Radiology: A
Survival Guide

David Iiessel MB BS MA MRCP FRCR

EBIR, Iain Robertson MB chb MRCP
F]t.CR

scvier He alth

Sciences



Subjecc Modern Lnaging and Special Radiological Procedurcs

Subject Code MMRIT06

RATIONALE

Contrast & Special Radiological P'rocedures are diagnostic procedures usually perfonned by giving contrast

through orzl or intravenous to diagnose the disease. These imaging procedures are done under the guided

the patient

Knowledge of i

,.)

),

i)
.J

.)

'J
J
J
)

J
J
(-)

J
.J

CO9:

J
)

)
$ @

\

CO8: Ability to hanclle emergency situations in rrdiology departnent.

and care required in interventional suits.

CIE, Continuous hr End Semester L, lecture; T, Tutoria! P,

,IU'IO IIJAI, ASSIGNMENTS

Tutorials should be planned to enhanct: leaming. The faculty sh,.ill decide suitablc assignments rninirnrun
one per unit based on the curriculum.

TI{I]ORY COMPONI]NTS

"Curiculum Iimdbook pf Medicc-l Rrdiology and Imging Tcchnology (Intell€tual Property of dre 241

Nationa.l Commission forAllied md Hedthere Professions, Ivlinistry of l{ealdr md Family Welfare)."

Teaching Scherne

(In Hours)

Total
Credits

(L+T+P)

Flxarnirr alion Scherle

Theory ltlarks Practical Marks Total lMarks

L
T P C CIE ESE CIE ESE

2002 1 4 5 30 70 30 70



The following tr>pics/subtopics should be taught and assessed in order to attain tl-re iclentified cornpetency.

1)

')

1
a
.-)

,,.)

tlnit 'fopic and coltcnts IIorrls Marks -)

-)

i-)

f
I

I

Introcluctrrxr: (]encral nppr<,,ach to Spccirri Racliographic

procedurcs, I{espnnsibility of Radiology Technologist
cluring racliological proccclures, Preparation of patient for
clifferent procedures, Roorn layout in interventional
radiology rncl fluoroscop)/.

6 5

2.
4 5

.r.

Gastroin

Single

10 15

4.

Intravenous

10

i jrinary Systern: IVU (lntravenou-s Urography), Retrograde

Pyelouretercgraphy (RGL), Ivlicturating Cysto
5. lJrclhrography, Ascendrng Urethrography.

.Aclv:urced procedures of Urinary Systern

1U t5

6.

'Reproductivc System:. HysteroSalpingogram, FTR
(Fallopian Tube Recanalization)

.{dvanccd procedures of Reproductive S}slcrn
5 5

5 5

8. 4 5

Total 54 70

"Curiculum Hmdbook of Medica.l Radiology and Irugjng Technology (Intellrctturl Property of dre

National Commission for Allied md Healthcarc Professions, Miflistry of Hea.lth md Femily \Yelfare)."

244

0e

J
J
J
J
J
J
J
,J

)

Basics and tnodem Ernergency Equiprnent's in the
Radiology De1:artment

15

Respiratory Systern: Bronchography, Percutaneous Lung

Biopsy

Advanced procedures of Respiratory System

Olher procedure s in radiology: Arthrography, Sialography-,

Lymphography, Sinography & Fistulography,

Dacryocys tography, E mb o[ z atton & enrb olic agents

Rclatecl Advanced proceclures.



Sr, No I Iour"^

5. General approach to specia.l radiographic procedurcs,
responsibility of radiolory technologist during radiological
procedures

Contrast media and their adverse -r. eactions to. contrast media

and patient management

10

6. Prt;ccdutcs for gastroi,ntestinal tract including barium
stuciies

Proceclures for biliary tract
15

7. Ptocedures for urinary system a:rd reproductive system
15

B. Proccclures for central nen/ous systern and respiratory
system 15

). O -rl.c r y'r.;cedu rc s iii rariiology:,{rthro graphy, SiaJ ography,

Lyrnphography, Sinography & Fistulography,

Dacryocystography, Ernbolization & embolic agents

Related Advanced procedures.

17

Total 72

Evalu tern

st J(;(; t rsl't it) tr t{A( l't't CALS/I) I iM( )Ns'l'l{A' t t( ) N

sy.

Continuous Internal Evaluation (CIE)

End Sernester Evaluation (ESE)

"Curriculum Hurdbook of Medical Radiologr md Imaging Technology (Intellrctual Propeny of the 245

N ationa.l Connission for Allied ard Healthcare Professions, Miflistry of I-Iedth ard Family Welthre)."

\:J'

\}(
@

il. No. lomponent \tlarks Wcig.htuge IA marks

iessional test(s)

Rvo $titten tests
ianc Pallcnr as Strrrrnative lesl

$erage of trvo to be considcrccl
\bsencc rvithout prior permission to be marked as 0

)0

Total ,0 0.-i 15

.-ontnu<>us lrsscssrtcnt

leminars/Case presentations/ Logbook/ Case
'ecord s/Rccord book/assigrrmen t

Total ,0 0.3 15

Total CfE ntarks ,0

W

)

)

)

)

)



Writtcn l)apcr

I'ypc of qucsti<ln \o. of qucstion! Marks pe
q ucsti<>n

Ibtal

-ong Essav 15 )t.,

il.rort llssay +0

/t)

Duration (rninutes) 50

l
-)

,')

o
r^)

(-)

.)

(J

O
(-)

a)

()

(-)

()

()

()

()

The course may

in teachug and rese

I-EARNING

"Curdculun Hmdbook ofMedicd Rrdiology and Inuging Technology (Inrellrctuel Property of dre

Nationa.l Comrnission forAllied md I{edthmre Professions, Ministry of HedCr md Family Welfare)."

ical Ilducation- part II (studcntship): 16 hrs/wcck

on lnining ()r praclical sessiolls, allowing parlicipanls 1o cnhance their skills

()

()

()

()

()

()

()

()

(.J

( _.)

1_)

'-)

r)
L)

(-)

(-)

(_)

End Scmester Evaluation (ESE)

There shall be practical examination for 70 rnrrks in the subject.

Distribution of marks for university e-rulinatiorr practical exams:

S.

No.
'Ilitle of Book Author Publication

1
Radiographic hnaging (Cb, I. C. R. P.

Bhushan and Lakkhar Arya Publications

2
A guide to radioiogical procedures

Ch:rpman Elsevier



"Curricrrlum Handbook of ],{cdiol Radiqlogy md Imap;ing Tedrnology (Intelleclul Propcrty of the

Na fional Cormission for rllled and Hecldrcate Profssions, Nlirristry of I{ealth and Family Welfrre)."
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)

)

)

)



Electiv
I

-)
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1
1
-)

-)

.-)

1
,')

r.)

.)

a)

r)
i)
,-)

)

il

iJ-
()

.)

_)

i.)

:)

i_)

()

.J

,.J

,J

iJ
rJ

rJ

\)

U
U
U

Third Semesterr rtrl\t urutl.lruD Lru.t-

"Curriculum Handbook ofl,Iedicd Radiology ald Luging'Iechnology (Intellctud Property of the
National Commission for Allied md Healthore Professions, Iv{ioistry of'I Iealth ord Farnily Wclfrre)."
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"Curriculum Hmdbook of Medical Rqdiologv ard Imging Technology (intellrctual Property of dre

National Commission forAllied md Hes.lthqre Professions, Ministry of Health md Family Welfare)."

.}rlw
)

)

)

Strl-r jc ct: l)ri nci plcs of ( )'I' I m aging'I'cc Ir rrology

Strbjcc t codc: MM l{l'l'(}7

Ilation:rle: It airns to I)r()i,i(lc l<norvlccige rclxlccl t() thc lr:rsic u,or:king prrnciplc xlr(l c()nslnrctiorr ol-(l'l'
scanncrs rrrrcl lhc \rirl:i()LIs halclsralc lurcl s()flwar:c rnechuislrls lcqLlirccl fr>r r,bt:tirttng lhc cl()ss-sccti()n,rl

ir-r-raging. It also qives rL bricf rcr.rcs, of thc history rurd e\/()llrd()1-r of thc CI' sc,l1111crs.

Coulsc Orrtcomc

At thc cnd of the semester student rnust bc ablc to:

COl:Shoulcl gain a comprehensive understauding of rhe principles behind {-l'irnaging, inciudurg the

physics and t('chnol()gy irvolvcd in genclating cross-sectionxl irnagcs.

CO2:Wi11 lczrrn the practical aspects of CT scanning such as patient positiorring, selecdon of appropriate

protocols and the use of contrast agerlts.

CO3:Students should be ablc to expiain the process of irnage reconstruction in CT and understand horv

raw data is trzurslicnned into meaningfui images.

CO4:\Y.,/ilI lt:,,m to rssess CT image quality and identify corrnnon imagrng artefacts, as weli as strategies to

minirnize or correct these artefacts.

Teaching Scheme

(In I{ours)

Total
Credits

(L+T+P)

Examination Scheme

Theory Marks Practical l',Iarks Total
Marks

L T P C CIE ESE CIE ESE

200) I 4 5 30 70 30 70

letemal Evaluation; llnd Evaluation; L, lecturc; PCIE,, ESE, Ilnd Sernester Evaluation; L, lecturc;'1','I'utorial; P,

TUTORIAL ASSIGNMENTS

Tutorials should be planned to enhance leanring. The faculty shall decide suitable assigrurtents rnininrurn
one per unil based on the curriculum.



.N-IEORYCOMPONEN'I'S

llhe !,'ojiorving topics/siri:topics should be tarrglrt ald assesse.,l in orler to attairr the identified competencl

.)

')

-)

1
1
-)

-)
I lnit 'l'oyric antl co,lterrt flours M.rlks

,1

1l

1)

)
.)

(:')

()

);

C)

I Introduction to O'[': I3asic princt)le ,:,f'tomc.rgraphydehnition of terms,

lmage reconstruction from projectit-rns. Al in CT

7 l0

2 Evolution of tenns .) 3

-) Process: data acquisitiou and image reconstruction

lmage display, Processing storage, Recording and comm

6 10

4 Working of CT'

Basic principle of' (l'1'

Instrumenlation

Reconstmction alqoridrms

AI in C'1'

L0 15

5 3 2

Gencrations of (l'l' 7

()

i.)

,.)

,,)

:,)

(J

,)

rJ

7 llast scanrrer

/ Spiral scanner

7 7

8 9 x0

9 Merits and dernerits of Computed tomography 2 3

54 70

"Cr:rriculum Hurdbook of Medical Rsdiolog, rnd Imegiog Technologl, Qntell€tuel Property of the
National Conutission for Allied and Flealthcare Professions, Ir{inistr}, of l leelth md Family \\tclfare)."
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J
)

J
.,)

J
J
U
r_)

I{istory of CT:

Early experiments by Go<lfrey Neu;bold Hounsfield, Allan Macleod

Comrack

6 1U

Image formation in CT

Hounsfield unit, CJ'windowing C)T image qr-raliry

(l'l ar1ifacts.

Quality a.ssurailce mcl control in CT

AI in CT

I otai



Sr, No I Iours

i. Lrtrocluclion ancl ] Iislorr, (.1'l' and l',r.olutrorr of terrns 6

,)
Process and Wor:king in (l l' 19

3. Generations and Image formation in CT
Z5

4. Fast scanner

Merits and dernerits of (iniputcd tomogr:aphy
20

Total 72

sl i(;( ; t a,s't'l il) t) t{AC't'tCAt.s/ I)l tM( )NS' I'ttA't't{ )N

Bvaluation System

Continuous Internal Evaluation (CIE)

End Semester Evaluation (ESE)

Written Paper

"Curiculum llurdbook of Medicd Rrdioiogy md lmging'fechnology (Intelletual Prope ry of the 23O

Netional Commission for Allied srd Healthere Professions, Ministry of }lerl0r md Fenrily \\ielfrre)."

ll. No. irmponent Marks 07eightaqe A marks

Sessional test(s)

Iwo Written tests

Same pattem as Sumrnative test
Average of two to be considered
,{bseuce without prior permission to l>e marked as 0

50

Total 50 0,3 t5

lontinuous assessment

ieminars/Case , presentations/ t oglook/ Casr
ecords/ Recond book/assigrment

Total 50 0,3 15

Total CIE marks 70

fype of question No. of questionr Vlarks per

truestion

Iotal

Long Essay l5 ]0

ihort Essay +0

70

)uration (minutes) 150

,$\(

)

)



Ilnd Semester Evaluation (ESE)

'l'herc shall ]:e practical exarnination for 70 lnar*s ir-r the subject.

Distribution of marks for university exarmnation practical exarns:

rl

,1

.')

o
a
3
I
(')

:)

(l
i)

ESE CIE, Grand total

Pr:acticel Viva Sub'I'otrl

50 20 30 100 100

SUGGESTED
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"Curiculum Hmdbook of Medicsl Radiolog md ImgjngTecturolog (Intellctud Property of the
Netional Commision forAllied mdHeelthqre Profesims, Ministry of.Heslth md Fmily Welfere)."
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S.

No.
Title of Book Author Publication

Cornputed Tornography: Physical

Principles, Clinical Applications, and

Qualiq, Conttol

Euclid Seerarn RT(R)
BSc MSc Saunders
FCAMRT (Author)

z Computed Tomography fqr
Technologists: A Comprehensive Text

Lois Romans Lippincott Williams
!7i1kins;

and

Computed Tomography: Physics and
Technology. A Self Assessment Guide

Euclid Seeram Wiley-Blaclcwell

The CT Handbook Optimizing
Protocols for Today's Feature-Rjch
Scanners

Tirnothy P.

Szczvkutowicz
Medicai Physics Publishing
Oorporation



Subjr:ct: () l' Ilnrgirrg I)r'occdulrs.zrnd Sc:rnnilrg l)rotocols

Sul>jcct cocle : MM [{l'l'Otl

Ratirln alc

( -'f 1)rr>ccclr-rres eutl Scuurilrg Protocol c,rursc is to Proviclc 1>rrrti<;rpanls $.rth ,r comprehensivc

undcrstallcling of thc varior-rs ploceclures rnvolved in cornpulecl lornography ({.)'I) irnaging and the

plirrciples o[ st'lcctjng :t1'rpro1>rialc sc:u)rilng r>rolocols fol differcnl clirrrral scenari()s.

Outcome

nust be able to:

CO1:CT procedures and scanning hrgh-quality unages that allow radiologists and

Clear a.nd detailed CT images aid in

At thc end of the

outweigh any potential risks associated with radiation exposure.

outcomes.

)

)

amount of radiation the patient receives during the scan. This ensures that the benefits of the CT scan

)

)

)

.)

)

.)

)

.)

)

' ._)

J
.-t

J
,)
(_)

Total
Credits

(L+T+P)

Examination Schcme
'I'heory l\,larks Practical IMarl's 'Itrlal

Marks

L T P C crE lrsa CIE ESE

2002 1 4 5 .]0 | 70 30 I,,
Continuous Evalu Sernester I , Tutorial; P,CIE, Practical

TT'TOIUAL ASSIGNMENTS

'I'utoials should be planned to enhance leaming. The faculty shall ciccic{c suitable assigunents minimurn
orle per unit based on the ctrrriculum.

"Curriculum Hurdbook of Medical Rsdiology md Iruging Technotory (Intellrctual Prope rty of dre
Natiorral Commission forAllied md Hcalthqre Professiols, Miristry of I-Iealth md Family Welfere)."

\,\(
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T'eaching Schernc

(In Hours)

L,



THEORYCOMPONENT'S

The followirg topics/subtopics:should be taught and aisessed in order to attain the identified competency.

I
-)

1
.)

-.)

I
')

')
S. No '1'opic I lours Marks

1 CT IIeaC and Neck: CT Brain, Cerebrai A.ngiography, CT orbit,

CT'face rvifi 3D CT PNS, CT

nccl<, neck angiogrrphy, Head and ireck

cistemography

10 l0

2 CT Thorax: CT thorax (Supine, prone, Expiratory),

thor:ix, OI' puLnonary angiograi: ht', C"f ' ao.-tography.

HR.CT 8 8

J Ld triple

'hY, cr
hv, cr

T2 15

4 8 10

5 CT Spinc: CT whole spine. CT cer oracic, lumbar and I,S 9 15

spine, C'f sacrurr & coccyx, CT Myelography. Lumbar Puncture,

L)Ir Asprrahon.

6

''8,

Miscallancous: Paediatric CT, Adult Whole-body CT', CT

(1uor()sc( )f,)', Brc:rst CT Ln,rging

7 t2

1'otal 54 70

SUGGESf lE D ITRACTTCAIS/DEMONSTRA',I'ION

Sr. No I:[ours

1 C'f I ieacl trd Nccl< 10

2. CT Thorax 10

J. C'f Abclorren and Pelvis 10

4. C'I Musculoskeletal System 10

5. CT Musculoskeletal Systern 10

6. CT Spine 10

.)

.)

-)

I
,)

.)

:)

.)

l)
lL
i)

;.)

.)

)
t)

J
t)

J
)

J
J
J
J
J
J
J

)

"Curriculum Hmdbook of Medica.l Rrdiology md Imging Technology (Intetlrctua[ Property of dre
Nationd Commission forAllied md Healthqre Profcssions, Ministry of I{ealdr md Family Welfare) "

(l'l' Mrrsculoskcletal System: CT shoulder, elbow, wrist, hand,

hip, femur, knee, tibia & frbula, ankle, foot. CT peripheral

angiography/Venographv.
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,.)

,.)
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I
)

Sr. N<r I Iotr rs

7. Miscallarrerr us 12

'Iotal
72

Evaluation Systern

Continuous Internal Ilvaluation
)

)

I
)

)

)

)

1)

-)

)

)

)

.)

)

)

)

,)

)

)

J
.)

..)

.)

_)

)

End Se rnester Evaluation (ESII)

"Curriculum Hmdbook of I\,Iedica.l Rrdiologr md Irmging Technology (Iltellrcrual Property of dre

rNaliona.l Commission for Allied arci I-Iealthsre Profcssions, Ministry of I{ealdr md Family Welfare)."

(ESE)

v

il. No. )omponent Marks Weishtase IIA rnarks

iessional test(s)

fivo Written tests

iarne pattern a-s Sunlnalive test
{verage of two to be considered
\bsence without prior pemrission to be marked as 0

t0

'lbtal
7.3 t5

l. lontinuous assessment

:e_t:i.,ar,/(lese ryesentrlir--::s/ Loglook/ Casr

ecords/Record bool</assigrrrnenl

ctal ,0 0.3 6
Tbtal CIE marl<s ,0

Written Paper

lype of question \Io. of qrrestion Vlarks pe
luestion

fotal

.ong Essay 5

ihort Essay t0

r0

)uration (minutes) 50

rl

254



'I'here shall be practical examination for 70 marks in the subject.

Dstribunon o[ marks lor university examination practrctl exams:

o
o
3
o
a
o
a
o
o
{l

E,SE CIE Grand total

Practical Viva Sub'fotal

50 2(',) 30 100 100

SLIGGESTED LI]ARNING
fur"" o

(.)
S.

No.
Title of Ilook Author rcatron

1

Saurrclers

)
Computed T Ltppmcott

!?illiams and

Wilkini;

J. Computed T
Technologv. A

Euclid Seeram
Wiley-
Blackwell

4. Medical
The CT Ilandbook: Optirnizing Protocols
for Today's Feature-fuch Scanners

I u110thv

Szczvkutowicz
Physics

Publishing
Corporation

o
()

()
rL { det ;q " sdMrr
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"Curriculum Hmdbook of N{edical Radiology and Imgrng Technology (Intellrcnral Property of the
Natiotra.l Commission forAllied ud Hea.lthsre Professions, Miristry of Health md Faurily Welfrre)."
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Computed Tornography: Physical
Principies, Clinical Applications, and

Quality Control

Frrclid Seerln RT/R\ RS,'

MSc FCAMRT (Author)

Lois Romans
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Subiccu Ilasic and Cross Sectional Anatomy in C'l' Irnaging

Subiect code: MMRIT09

Rationale

(..'l' (lross Scctional r\latorny c<>ursc typicrlly arrrs t,r prrrviilc purticipants rvilh :L complchcnsir'.,

undcrstrurding ol'dre anatorlical structures as visualizccl in con'rpulcd tomographv (C'l) irnage s. ']'he coutse

f<-rcuscs on clevelopilg drc ucccssary knr.,wleelgc rLucl sliiiis to accr-rr:rtcly illt(rq)rct C'l'cr,rss-sccti.-,ua1 imagcs

,,f the hurnerr body.

At the encl r.rf semester student must be ablc to:

COl:Parricipants should be abte to identify and lal>c'l nrajor iuratomical stmctures in CT cross-sectional

images, including orgal1s, bones, blood vessels, nerves-, and other relevant tissues.

CO2:Will leam to interpret CT irnages in different plancs (transverse, sagittal, and coronal) to gain a

cornplete understanding of the spatial relationships and dirnensions of anatomical structures.

CO3:Will become proficient in recognizing nonnal anatomy across various body regions, enabling them

to distinguish variations frorn pathology.

cofiuno1l pathologrcal conditions and abnorCO4:Wi11 develop the abil-ity ,d ciescribe cofiuno1l pathologrcal conditions and abnormalities

tumors, inflarmnltion, fractures, and vascular anomalies.

)

)

)

)

)

_)

)

)

)

seen in CI cross-sectional i

CIE, Conti

TUTORIAL

'I'utorials should be

one per unit based on the

Evaluation; ation; L, lecture; T, Tutorial; P, Practical

:aming. Thc fircr-rlty shall decide suital)lc assignrncnts rninirnurn

.J

.)

J
J
J
J
.J

)

"Curicutun Hmdbook of Meclicsl Radiology and Lugng Technology (Intellrctual Property of the
National Conrmission forAllied ard Hea.lthqre Professions, MinistrT of Health md Family Welfere)."

'.,,,',','W

Teaching Scheme

(ln Hours)

Total
Credits

(L+T+P)

Exzunination Scheme

Theory Marks Practical Marks Total Marks

L t' P C CIE EStr CIE ESIl

1006 3 30 70



PRACTICAI, COMPONENT'S

'[he folk'rrving topics/sulrtopics sho,Jd be taught and assessed.in order to attaiil thi: identified competency.

')

1
j

i1

1
,1

,1
l lnit 'l'opic ancl content I Iorrrs Marks

I (lross Sectic-rnal Auratorny of: Head
Vascular supply of brain
Venous supply of brain
Cranial nerves

2\) t4

., Neck cross seclional anatomy
Vasclrlar suirpiy of ncck
Veu{ )us sutrpiv of rrecl<

14 8

3 i'horax cross sectional anatoury
Vasctrlar suppll of drorax
Venous supply of thora-x

18 12

4 j t2

5 Pelvis cross sectional anatolny (male and female)
Vascultr supply of peh.is
Venous supply of pelr.is

t6 6

6 Vertebral body and extremities 8 5

7 Muscles, ligaments and tendons 6 5

8 Upper and lower lirnb blood supply 6 8

'I'otal 108 70

There r.vill bc no 'Iheory examination at univ-ersity level for
( )

Continuous Internal F)valuation (CIE)

Ilnd Scmcstcr l.ivaluation (IiSE)

"Cwriculum Hmdbook of Medicsl liadiologr md ImagingTeclnologr (Intellstud Property of the
Netioud Comission forAllied md Ilealthm Professions, Ministry of Halfi md Fmily Welfare)."
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OW

Abdornen cross sectional anatomy
Vascular supply of adomen
Venous suoolv of abdomen

il. No. lomponent vltrl<s Veiehtase A marks

iessional test(s)

[*Lo Practical ksts
iarne patlent as Summalive test
\r,crage of two to be considercd
\bscnce u,ithout prior pcrmission to be marked as 0

;0

Ibtal ,0 ?.3 t5

z. londnuous assessment

)eminars/Case presentations/ Logbook/ Casr
'ecord s/Reco rd book/assigrunent

lbtal ,0 0.3 t5
Tbral CIE marks ?0



There shall be practicrl examination for 70 marks i-n the subject.

Distribution of rnarks lor university examination practical exams:

I iSi:l CIE (l rand total

Practical Viva Sub Totai

50 2.o 30 100 100

SUGGESTED

,)

,)

'.J

)

)

The

in te

"Curriculurn Hmdbook of Medicd Radiology md Imging Technology (Intellrcn:d Property of dre

Nationa.l Commission forAllied md Healthere Professions, Ministry of Healdr ard Fnmily Welfare)."w
v,

Education- part III

S.

No.
Title of Book Atrthor Publication

1

Cross Sectional Anatomy CT and MRI
Gor.ind Chavhan, Bhavin

Jankharia
Jaypec Br,cthers

Medical Pub.

2 Cross-Sectional Anatorny for Computed
T-.--, ^..^--l_--r urlruqrdl,ry

Michael L. Farkas Springer New York

.).

Sectionrrl Anatoml by N,IRI and C'I
Mark W. Anderson

Michael G Fox
Elsevier Health
Sciences

4.

Atlas of Human Cross-Sectional Anatomy

With Cl'entl MR Irneges

Donald R. Cahil,
Matthew J. Orland, Gary

M. Miller
Wiley



"(lrrrrictrlurr I-Iandoooll o1'L,fcdicrl li:rdiolon" rncl Lnrging Teclrnology {lntellcclril Properq. of thc
lvrtiorrl Corunission f.rr Alljcl err<l11.:elthcerc Profcsions, \,lirristry of ]Jcrlth rncl Family \Yelfarc).'



()
.)

Ijn r r'L t, t+-

*wKss& $q q{:?*fefryTi}w

()

,)

r)
iJ

'J
(J

,J

t_)

J
,J

J
J
J
U
.-)

J
r)

f-. \ "Curriculum Hurdbook of lr,Iedical Rrdiclogr urd Imaging Technology (Intellrctual Proper-ty of the

NN ' Natiorral Comrission forAllied md Healthcere Professions,l\{inistry of Ilealth md Fardly Welfare)."v\ "\



Subjecu Advancements in CI Technology

Subiect code: MMRIT10

Rationale

Advances Techniques in Computed Tomography Techurology aims to provide parxcipants with specialized

knowledge and skills related to the latest advancemlnts and cutting-edge techniques in the field of

Outcome

At the end of the t must be able to:

ts and cutling-edge tecluriques in

reconstmction rnethods and clinical

;)

')

')
.)

-)

I
l
I
.-)

lf
1)

1)

.)

:r)

(.)

,,)

o

of

patient

CO3: Irrvolved in r.esearch

to the ongoing advancerncnt of

developrnent recognition for individuals in the

knowledge and skills in advanced CT techniques could lead to expanded career

,.J

r.J

J
J
J
(J

J
rJ

J
J
J
J
J
!,)

U
J
r)

CIE, Continuous Evaluation; ; L, lecture; T, Tutorial; P, Practical

TUTORIAI- ASSIGNMENTS

Tutorials should be planned to enhance leaminE;. The faculty shali decide suitable assigunents ninitrurr
one per unit based on dre curriculum.

"Curriculum Hmdbook of Medical Rtdiology nnd Iruging Technologr (Inrellrctual Property of the
Netional Commission for Allied md Healthere Professions, Ministry of Heeldr md Family Welfare)."

Teaching Scherne

(In Hours)

Total
Credits

(L+T+P)

Exrunination Scheme

Practical Marks Total Marks

L T P C crE lese CIE IESE

2001_Lti I

s lm lzo leo lzo
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T H tJO RY COMI'ONIiN' I'S

'Ihr.: f,:ll:rviug tr.rpics/strbtopics should be tar"rght and assessed in onder to attain thc iclentifiecl competenc)

Unit

1

2

'l'opic and contcnl

A.lr^r-.d CI'11."gtrg T..h"tq.,-t, Dr,"l fi r. ,--iT----l
Dynrunic (1"1, ancl iterative rec<-rnstruction zilgorithrns. Role ,;f tlesc
techniques enhance image quality and irnprrcve diagnostic accuracy

aT A"gs*pr,y reib,
angiography, including vascular irnagrng, cardiac CTA, CTPA ancl 

]

pcripheral CTA. 
I

Rolc of L-TA in diagnosrng vascular diseases and assessing blood 
I

flow. I

LA::

L
Marks

3-

10-

.)

4

CT Pcrfusion Imaging: CT perfusion imagnrg and its use in
assessing tissue perfusion, blood flow, and detecting cerebral or
abdorninal ischemia.

4 5

Dual-Source CT and Multidetector CT (MDCT): benefits of
dual-source and MDCT scanners. such as reduced scan times,
improved spatial resolution, and decreased radiation dose

4 5

5

-6-

Cardiac CT Imaging: cardiac CT imaging including coronary
artery assessment, cardiac function evaluation, and the role of CT
i".qdil. Sit rX@g"q. Q!9,-11&9.4C.

4 10

Radiation Dose Optirnization: advarrced techniques for
optirnizing CT scanning protocols to reduce radiation dose while
main taining irnaqe quality

2 3

7 Advanced Post-processing Techniques: advanced irnage post-
processing tcchniques, such as 3I) volume rendering, rnaxirnurn
intcnsity projection (MIP), and multiplanar reconstruction (MPR)

J 5

8 CT-guided Interventions: CT-guided procedures and
inlerventtons, including biopsy, drainage and ablation techniques

4 5

9 Virtual CT: Colonoscopy: the techniques used in virtual CT
colonoscopy, a noninvasive method for imaging the colon and
detecting polyps and other abnormalities
B roncho scor;y: technique. Dost proces sin e and apDlic ations.

4 5

10 Advanced Imagb Reconstiuction: advanced i*^g.
reconstruction techniques such as iterative reconstructiol
algorithms which improve image quality w,hile pedrrcing radiation
dose.

., 5

11 Artifact Rcduction Strategies: techniques to minimize and
correct artifacts that can arise in advanced CT imaglrlg, ensuring
accur^l e diagnosis and in lerprctation

4 5

12 Radiation Dose Managetnent: strategies for optirnizing CT
protocols to reduce radiation dose while maintaining diagnostic
imasc qualitv.

2 2

t3 Contrast Media Innovations: nerv corrkast media agents and
protocols used in CT irnaging to enhance irnage contrast and
visualization of specific tissues or patholcgies, autornatic contrasl
tracking techniques.

2 2

T4 Quality Assurance and Image Quality Asscssmcnt: quality
assurance protocols specilic to advanced CT techurology and the
irssessrnelll o[ irnagc qualiw.

4 3

N \ "Curictrlum Hmdbmk of Medicel Rsdiologr md Imaging Technologr (Intellrcnral Property of the

}\ 
Nationd Comission for Allied md Heelthcere Professions, Ministry of Healdr md Fmrily Welfue)."

)

)



I
1
,.)

.)
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,l

,lSIIGGES',I',ED PRACI'rCAr^S/DEMONS',I',t{ATTON

15 Emerging Trends in CT: latest de.r,eloprnents and erneqging
trends in CT technobgy, including artificial intelligence
rpplications and nerv imnrtrE adva:rcements.

2 2

'Iot:rl 54 70

Sr. N<r Ilours

1.

8

2. Radiation Dose Management

Radiation Dose Optirnization
6

J. t1

4. Advanced Post-prrccessing Techniques

Advanced lmage Rcconsl n-rctiorr
B

5. 4

6. 4

7. Altifact Rcducdon Strategies 8.

---i
10

9. C'l' Angography ({l'1'A)

Cardiac C'I Lnagmg
14

10.
o

'l'otal
72
',ffi zn

! i#r

*n.. " u&ryp
&r '\

''..\*.,. .+ \otlqL-*

VN "Curdculum Hudbook of Ivledical Rediologr mtl Imaging Technology (Intelletu{t Propefty of the

U \ National Cormission for All.ied md Hedthcare Professions, Ministry of Health md Femily Welfare)."
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)

Contrast Media Innovations

Quality Assurance and Image Quality Assessment

Itmergmg 'l rends rn C.['

Virtual CT

CT-guided Inte rventions

CT Perfusion Imaging
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"Curiculum Hmclbook of Medicel Radiology md IrogingTeclmology (Intellrchral Property oi t}le
National Commission lbrAllied urd Healthqre Protessions, Ministry of Health md Femily Welfare)."

End Scrnester Evaluation (ES13)



:I'here shall be practical examinalion for 70 rnarks in the subject.

Distribution of rnarks fbr university examrnation practical exams:

I
3
-)

i-)

,-)

.l

.i
i-l

')
i-)

ESE CIE Grand total

Practical Viva Sub'l'otel

50 20 30 100 100

I-IRCES

"Cruricrrlum Hmdbook of lr{edical Radiologl,66 ImgingTechnology (Intellrcrual Property of the

Nationd Commission for Allied ard Hea.lthqre Professions, Ministry of FIeddr md Family Welfare)."
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2@ ''J

/^)(w ,)
\)

)

SI I( }GIiST'I.II) ()

()

(-)

'.)
()

(.)

C)

S.

No.
T'itle of Book Publication

1 Euclid Seerarn

ItT'(lt) BSc lvlSc

FCAMRT'(Author)
Saunders

2

Text

Computed Tomography: Physics :

Technology. A Self Assessment G

Lippincott
Will-iarns a:rd

Wilkins;

3.
Wiley-Blackwell

I

Ihe UI llandbook: ()ptuilz111g l'rotocols
for Today's Feature-Rich Scanners

I lm()tnv r-

Szczvkutowrcz
Publishing
Corporation

' -*&*u&

& wryr*qwt ffiw$ti,f€arn{*sw$,\o P" tuil/\&* *flru

w

Author

Computed Tomography: Physical

Principles, Clinical Applications. and

Q"^lity Control

Lois Rornans

Euclid Seerarn
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)
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:,

natiorral and

radiation protection guideline s

ensure accurate imaging and reduce

care in CT imaging.

CO10: Will be educated on safety measures and protocols to protect healthcare professionals and staff

working in the CT departrnenL

a. \ . "Curdculum Hmdbook of Medical Radiolog, and Imeging Technology (Intellectual Propery of the

N\ 
National Comission for Allied md l{ealthcare Professions, Ministry of Health ud Family Welfare)."
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()

TUTORIAI- ASSIGNMBN'IS

Tutorials should bc plarured to enhance
one per unit based on the curriculutn.

TI:IEORY COMPON I]N'I'S

suitable assigrurrerrl s trirrirrrurrr

.' i'r: tcliin.q- Schi'r:r r

l.ln I f orrr s)

'fotal

Credits

(L+T"FP)

Ex:urrinatiorr llchenr e

'fheory Nlarks Pra.ctical lv{arks 'Iirtal

Nlarlis

L
I I) C CIE IrSII CIE ESI]

20{)z I 4 5 30 70 30 70

Contitttorts Trrlcurel F},elualion; ESE, End Solrcstcr: Evaluelion; I., lccturc; J', Tul.,riril; I), Prlctjc

The follou'ingtopics the i co111petency.

)

)

)

)

)

)

).

,)

L
)

"Curricrilum Hudbook of Medical Rrdiology rnd ImgingTechnologl' (Intellmtual Propetty of the
National Comlission for,\llicd md Hcalthqre Professions, Miristry of Hedth ard Family \\'elfere)."

)

)

)

)

)

)

)

)

)

.)

J
J
)

J
,)

)

0r

Unit 'Ioplc and content Ifours Marks

I Introduction of Radiation Protection: Pinciples of radiatiorr
protection, ALARA/ALARP, MPD, The Role of the CT
Tecturoloqist, Radiation in Presnancy and children.

10 l5

, Radiation quantitics and units: Factors Affecting Dose in CT,

CT Dosirnetry - I\'{SAD, Bed Index, CTDIw, CTDIvol, DLP.

6 10

3 Biological u nits otq radiation:

Radiation detecliorr rurd measureraents, LET, OER, survey meters,

Geiger rmrller c<;unteq ionisalion chaubers.

6 10

Radiation llazard cvaluation and control: Scatter and Leakage

radizrtion, ICRP guidelines fbr Cl' roon-r desigr,

Racliation Signage, Protective devices.

10 10

5 AERB and ICRP guidelines: Limits for radiation exposure 4 5

6 Contrast media in CT: ionic and non-ionic agents, lethal dose,

con lrasl ad rri nis I ration lecllriques, corltras'i tracking techn iques.

4 5

7 Radiation protcction: Racliation protection for patient and staff,

pcrsonucl ptolectivc epparel. AI iu racli:rtion safcty.

6 5

8 Ilrc and post-procedural care in CT:

Patient transfer zrnd Restraining techniques, Infection control and

sterilization, Ivledical ethics and records, Patient care in special

cases: Spind injuries, Trauma, Stroke, Bums, Cardiac emergency.

8 10

l otal 54 70
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.-)

sl l(;( ; Iis'I'll1) t)R.A()t' I(lAt,s/ l)t,lM()NS'l'ltA'l'l ( )N

Sr, No I Iours

1 Introduction of Radiation Protection

AERB and ICRP gurclelines
20

) Radiation quantities and turits

20

3. 5

4. 10

5. t2

6.
5

72

.)

-rl

)

_)

)

)

)

End Sernestcr Evaluatiorr (ESE)

./ "Curriculum Hmdbook of Medical Radiology ard ImgingTechnology (Intellrctual Propeny of the

.' National Commiss'ion for Allied md Healthere Professions, Ministry of Health md Family Welfare)."

x
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Radiation protection

Radiation Hszxd er.aluadon and control

Contrast media in CT

'I'otal



Writtcn Palrer

I ype of qrre stiorr \i). ()f qucsii()rr Marks pe
question

lirtal

l,,ll,q [:iss,,]y 15 i0

Short Esgay o

/0

Duration (rninutes) 50

ination for 70 rnarks in

3ESIEARNING

No.
Title of Book Author

1 unputed Tornography: Physical

mciples, Clinical Applications, and
rality Controi

SauniiersPI
()

2
Cornpu

Technc

Tornography for
I-ippincott
lfi/ill-iarns and

\X/ilkins;

3.
Euclid Seerarn Wiley-Rlackwell

4. Tirnothy P.

Szczykutou,icz

Medical Physics

Publishing
Corporation

.)

)

)-

)

)

)

"Curiculm Hmdbmk of Medicd Radiologr md ImaghgTedrnolog (Intelletual Prcpe*y of the
Ncionel Cormission for Allied md Heslthete Prcfessions, Iv{inistry of Halth md Femily Welfete)."

V'

)
(.)

i)

)
:)

)

,.J

)

J
J
,)

J
)

)

S,
Publication

Euclid Seeratr RT(R) BSc

N,ISc FCAMRT (Author)

Lois Rornans

Computed Tomography: Physics and
Technology. A Self Assessrnent Guide

The CT Handbook: Optimizing Protocols
for Today's Feature-Rich Scanners



Strbjcct: Ilasic l)athology ancl Irnagc Interprctati(,n in (l'l'lrrraging

Sutricct codc: MMlll'I'13

llationnlc

Lnagrng; ptthology :urcl un,rgc urtcrpretulirur ur coml>utecl lomography (()'1) is to facihtale u,:cur:rtc :tncl

early cleteclion, chartcteizrtton, ald evaluation of vtnous rncdiczrl conditions and al)nonn2rlities s.rthin

the body. CT irnaging is a non-invasive, widely rrailablc, and valuable medical irnaging lnod^lity thrt

provides detailed cross-sectional irnages of the intem..il structurcs of the body.

()utcomc

At the cnd of the semester the student must be:

COl:'fo Identify diseases and abnonnalities at an early stage often le ads to bettcr p:rtient outco,nes.

COZzIear:n the extent and location of pathologies, uding in precise diagrosis and treatrnent planning.

CO3:\Xlill learn CT guide certain rnedical procedures such as biopsies, drainages, and needle aspirations.

Teaching Scheme

(In Hours)

'fotal
Credits

(L+Tr-P)

Examination Scheme

Theory Marhs Practical Marks Total
Mad<s

L T P C CIE ESE CIE ESE

1006 ., 30 70

CIE, Contiluous Intenlal llvaluation; ESE, End Scmcster Ilr,aluation; L, lccture; T, Tutorial; P, Practical

TUTORIAL ASSIGNMENTS

'futorials should be planned to enhance leaming. Thc faculty shall decide suitable assignments trinimum
one irer unit based on the curriculum.

PRACTICALCOMPONENTS

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

Unit Topic and content I-Iours Marks
T Basic pathologies and general interpretations of Head, Face&Neck 15 10

2. Basic pathologils and general intelpretalions of Vascular imagrng 5 5

3 Basic patholoslcs and general intemretations o1'Spine 15 10

4. Basic pathologies and general interpretalions of Brachial
plexus,Chest, Heart and great vessels

i0 5

5. Basic pathologies and qeneral inteqrretations of Breast 5 5

6. Basic pathologies and general interpretations of ICdnen Pancreas,
Liver and biliary svsterl

13 5

n \ "Cwriculurn Hmdbook of Medicql Rediologr md Imging Technologr (Intellrcnrd Propetty of the

\\"\, 
NstiondCommisionforA.lliedmdHedthorePrcfesions,MinistryofHedthmdFamily!?elfm)."
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)

()

i)

r')

,)

/.)

7. Basic patl-rologres and general interpretations of Abdornen and Pelvis l0 5

ti. llasic patiri>logics unci gcncral urteqrre letir>ns ol: { ipper lirnl'r l() :)

9. Iiasir: prrth,rlol]lcs 2ul(l {Iencr:2r1 intcrprct:rtrons r>f l,orve r Lirllr l0 5

I0. Basic pathologles and general interpr.etalions of Peripheral vascular
system

f 5

11 Basic pathologie s and gencral interpretrtions of Pediatric irnagtg l0 l0

'l'otal 10tJ 70

sryxxw"q

End Scmestcr Evaluation (I1SE)

"Cudculum Hmdbook of Medical Radiology md ImgingTechnology (lntellrctr:al Property of the
Nationd Courrnission [or Allied md Healthqre Professions, i\{inistry of Healdr md Family Welfare)."
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)

)

()

(.)

t)

)
()

rJ

t)

)

.)

)

)

J
)

U

J
-)
i)

270

@

il. No. Jomponent Marks Weishtaee A marks

iessional test(s)

lwo Irrrrchczrl tests
iarlc pattcrn as Sunlnative test
$erage of t"vo to be considered
\bsence sathout prior permissi<>n to be marked as 0

i0

Total ,0 ?.3 l5

,n1lnu()L'ls assessmcnt

ieminan/Case preserrtations/ t oglook/ Casr

ecord s/ Record book /assignment

Total ,0 7,3 l5
'lbtal CIE narks t0

Evaluation Systcm

There rvill be no Thcory exaninalion at university levcl for lhis subject.

Continuous Intcrnai Evaluation (CIE)
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'I'here shall [>e przctical exarnination fr-lr 70 marks in the subjelct

Distribution of rnarks for universitv examination practical exarns:

SUGGESTI]iI) I-EARNING IT ESOURCES

lisri CIE, Grand total

Pr:acticd Viva Sub'Ic.rtal

50 20 30 100 100

MA

S.

No.
Title of Book Author I)trblication

1 L. G*y, J
Snippet vieu,

2

l.leu:^!rrl.r! p.:,crire: An Indian
Perspective

dRI'I' Radiological Clinical

) course rnay offer hands-on tr

eaching and research.

): 16 hrs/week

rg participants t<> cor

.)

r)

._)

)

)

)

)

,)

)

.._)

)

)

--)

iJ

i,)

()

l

N

\*\ / "Cwricr:Iun HstdbooL of Mediccl Rediologr md ImgingTechnologr (Intellcn:al Property of the

f \ National Comision forAllied md Hedthere Profesions, Minisry of Halth md Fmily Welfere)."

271

CT & MtI Pathology: A Pocket Atlas,

Third Eclition

Normal Findings in CT and MRI
Torsten Bert

Moeller, Emil Reif

Wadia



"Currict{rnn }Icndbook of Mcdicrl R rdiologr'' arC Imrgjne Tcdurologv (Intellectul Property of dre
Natiorral Conmission for Allied and Ileeldrcare Prolcssiotrs, I\4inistry of I-l('ilth and Farnily Nclfare).'\&. )
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Subiect: Principles of MR Lnaging Technology

liubject Codq IIIMRI'f 14

RA'TIONALE

The basic working principles of Magnetic resonance i-"grrg along with the constiruction and equipments
necessary for the im4ge formation, processing encoding storage and display. To cornprehend the image
quality parameters, identify artifacts and assul'9-ir.r14ge.g!q1i!y widr dre aid of quality assurance tests and

tolerance lirnits.

COI]RSI] OUTCOMES

Lt thc encl of the course students will be able to...

COI:Iclcntify tlie Lasic physical concepts involved in NIRI

CO2:Understand the various i

CO3:Dcscribe the various image u'eighting t

; CO4:To comprehend principles of gradients

CO5:Concept of Ii- space and its traversal ir

CO6: I:lowledge of image

\#r,
-ds:X

4Ii
furI

f.
f

a,:

i

:t

i,'.

Ir4R imagrngp

CO8: Ability to minimize image artilbcts and

CO9,: Precautions and care required during MR

CIE, Continuous Iltemal End Semester lecture; T, Tutorial; P, Practical

TU'TORIAL ASSIGNMENTS

Tutorials should be planned to enhance leaming. The faculty shall decide suitable assignmentsminimum
one per unit based on the curriculum.

"Curriculum Hmdbook of Medical Radiology md lru$ng Technology (Intellrctual Property of dre

Nationel Comrnission for Allied md Healthqre Professions, Ministry of Healdr md Farnity Welfare)."

Teaching Scherne

(In I{ours)

Total
Credits

(L+T+P)

Examination Scherne

Practical Marks Total
Marks

L
'1' P CIE ESI] CIE ESE

2002 1 4 5 30 70 30 70

L,



IHEORY COMPONENl'S

The following t<.,pics/subtopics should be taught and assessed in onler to attairr thc'.rclentified cornpetency.
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"Curiculum Hmdbook of Medical Rrdiology md Iruging TechnologJr (Intellrchral Properry of dre

Nationa.l Commission for Allied md Healthqre Professions, Ministry of HeaJth md Family Welfare)."
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Unit 'I'opic and contcnts I Irlrrrs Marks

L
Introduction and Basic principlcs: Atomic stlr-rcltrre and rnotion.
N4R activc nuclei, Hydrogen i\4RI, spin precession, l,annor cquzrtiori,

Il"csonarrce, Relaxation, T1 ald T2 Times.
t{ 10

)
lmage contrast and weighting: lntnnsrc and extnnstc paran'reters

of MR Lnage contrast, T1, T2 and PD werghting and its applications,

T2i dccay, FlD.
6 8

3.

Spatial E,ncoding and K-Spacc: Gradients, Slice selection,

frequency and phase encocling, I space basic concept, its hlling and

trrvcrsal, F'ast Fourier transform.
4 6

4.

MRI Pulse sequences: Spin echo sequences, Inversions recovery

sequences, Gradient eco sequences, echo planar imaging, Parallel

imagng.
10 10

5.

Ml:t instrumentation an<i Saiety: Magnets- types and application,

Radio rvaves, C-oils- types and functions, Shielding, Shimming, MR
scanner Construction and cornponents, I\{RI safety consideralions,
Sio'.a-o l\,fR r-^'--.r;h'|. /..,,.;;ri^-"1 /,.^,.-.^,-,."rikl. J..;.." A T i- 10 10

MRI.

6.

Image Parameters and quality: SNR, CNR, Sca:r tirne, Spatial

Resolution. Trade-offs between p a.rameters. 4 8

MIll Contrast Agents: Mectranism of action, T1 and T2 Agents.

classihcation and applications <>f contrast ageilts, doses in adults ancl

pediatrics, Safety consideralions in pregnallcy ancl lactation.
6 8

8.

MRI artifacts: Causes, appearance, remedy. Q"dity assurance tests

and tolerance limits. 6 10

'1'otal 54 7{)



St I( l(l IlS'l'l:iD I)l{A( l'I'I(lhl,S/ I )l i,i\{ t)NS' I' ltA'l' I ( )N

Sr. No I Iours

l. Im4ge contrast and distinction between differently weighted
images. l0

) Manipulating TR and TE for T1., T2 and PD weighted
images. 10

3. Identifyirrg rurd mrtipulating various irnage parameten to
nrnintair irnagc quali ry 10

4. Identifying ilre vzuic,us lv1>es of coils ,and their uses.

Distinction betrveen SI.". rLnd GRE sequences. 12

5.
t0

o.

10

7
10

72

I

I

System

)-

"Crudcuhm Handbook of Ir,IedicaI Ra diology end Imging Technology (Intellrctud Propefty of the
Nationd Conrmissjorr for.rtllied md Hedthq:c Professions, l',tinistry of HeaJth md Fanily \x/elfare).,,

i)

i)
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,)

t)

(l
,)

t.)

.)

-)

.)
,)

i)

()

,.)

()

Undcrctanding MRI sufew pdnciples an<l padent screening.

Contrast agents and its uses, dosage and acimirristration
process, tirne-intensit1'' curr, es.

IVIRI artifitcts

Total

ll. No. )omponent vlarhs Meiehtase A marks

iessronal test(s)

I\vo Written tests
iarrre pattem as Sunmative tcsl
\verage of two to be consiclerccl
\bsence without prior permission to be mar.ked as 0

)U

Ibtal ,0 ?.3 t5
iontinuous assessmenl

ieminars/Case prcsentatious/ I-ogbook/ Casr
ecords/Record book/assignrnen t

Total ,0 7,3 t5
Total CfE marks ,0



lincl Scrnester livaluation (l:iSIri)

Writtcn Papcr

['ypc of qucstion No, of question{ t4arks pc
{ucstion

1'otal

[,ong Essay 5 )0

Short Essav 8 +0

70

Duratton (minutes) 150

End Semester Evaluation (ESE)

There shall be practical examination for 70 rnar.ks in the subject.

,)

,)

.)

)
,)

)

1)

Distribution

2'76

v
,)

J
J
._)

)
)

\ \ . "Curriculum Hmdbook of Medical Radiology md Imgng Technology (Intellrchre-l Property of t}te

S"\ 
National Commission for Allied md lfealthere Professions, Ministry of Health md Family Welfare)."

LEARNING

ESE CIE Grand total

Practical Viva Sub Total

50 30 10J 100

S.

No.
Title of Book Author Publication

1
Fundamentals of MRI Stark &Bradely

2

MRI in practice, -1d'edition
Catherinc Westbrook, Carolyn

I(aut ltoth, andJohn Talbot
Wiley-
Blackwell

3. Magnetic Resonance Imagng,
Physical and Biological Principles

4th edition.

Stewart Bushong and Geoffrey
Clarke



Li ubicr:1.: ['[ [( | rn rrgirr g I )nrccchrres an<l Scanlr ilrg; I]r,:rtrx:ols

Srrhjecr, (lor.l<'; NIMtti'l l5

I{A',l'l()NAt,u

r,pccific consiclcrrliors whilc' pcrfonning the different llRI scan Protoccls. Rasic urderstan(ling of
l)alauctcr uarripulatiul ancl post procc.luritl ctc.
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')
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)

)
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.')

)
-,1

,)

)

.)

()

COT]RSE OIJ'TCOM[iS

At the cnd of thc course students will be able to...

COI:Identify the indications and contraindications for various protocols

C()2:Understand the various patienl preparation aspects, including history taking and screelring.

CO3:Describe the parameters and sequences used to acquire necessary irnages.

CO4:To cornprehcnd p,:inciples of image quality for each type of protocoi alrd lhe trade-off.CO4:To cornprehcnd p,:inciples of image quality for each type of protocoi alrd lhe trade-off.

COS:Types of coils used, positioning and landrnark for each auatomical examinrtion.positioning

)6: I{nowledge of Post procedural care.

leaming. 1'hc faculty shall clecide suitable assignmentsrnLrirnurn

CO6: I{nowledge of Post procedural care.

CIE,

UTOIUAI.

)-

'I'utorids should

one per unit based on

I]IIIORY COMI'ONENTS

The f<rllowing topics/subtopics should be taught and assessed in order to attain the identifiecl competency.

"Curricdum Hmclbook of Medical &rdiologr md Imagiog Technology (Intellectual Property of tlre
Nrtiood Comission for Allied md Hedthcare Professions, N,tinistry of Health urd Fanrily Welfare)."
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)
,)

ll
.-l
,.)

',)

MRI Brain: Routine, stroke, epilepsy, MS, tumour prrotocols, MR
Angrography (CO\$, MR Venography. CSII Flow rLnalysis.

Teaching Scheme

(In llours)
Total
Credits

(L+T+P)

E.ramination Scheme

Theory Marks Practical Marks Total
Marks

L T P C CIE ESE CIE ESE

2002 I 4 5 30 70 30 70

1,, P, Practic'a1

tlnrt I'opic arrd contents Hours Marks

L,
10 t4
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SUGGESTED PRACTI

"Curriculum Ho:dbook of Medicd Rrdiologl* and hugingTechnology (Intellrcnrd Property of dre

,,'NationalCommissionforAlliedmdl.IeelthereProfessions, It{inistryofl{caldrmdFarnilyWelfare)."
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I12.
I

i

MllI I'race : ( )rl>it, ( xrcl-rler, ( )S,i\, Prtrulary, Neck, Brachial I)L sus"

SirLlogl'llpht,, I )acroc vstogr:rtphy 7 t0

3.

MRI Uppcr limb protocols: Shoulder, elbow, wnst, h:urd. \tlR

Upper lirnb angiography/venography. Shoulder Arthrographr,.
() 10

4.

Mll.I Lowcr limb Protocols: Pelvis- bony, rnale and fernale . hip

ioint, knee, ankle, foot. MR Cartigram. Lower Lunb

A"trgiography/Venography.
() 10

5.

MRI Spine: Cen ical, Thoracic, Lumbo-sacral, Flexion-

Extension, \XAole spine screening.Composing. MR

Cis temography, Myelography.
9 t2

6.

MRI Thorax-Abdomcn: Catdiac MR, routine Abdorncn,

MRCP, Fetal MIII, Fistulography, MR Prostate, MR Placenta, MIt
tJr:ography, Enteroclysis. Respiratory and ECG Gating technique s

5 7

1

All special MRI procedtrrcs including MRCP, perfusion sclu ,

ASL, FMRI, Cardiac MI{I etc.

Pedi;rtric s:cp-u: I.iitten \4I{I
5 7

Total 54 7t)

Sr. No I Iours

t. MRI Brain and special sequences acquired in different
pathologic conditions. 10

2. MRI Face and neck region, angiographies and various post-
proce ssing techniques involved. 10

3.' Llpper and l-ower limb MRI protocols for various anatomical

stnlctures. 10

4. Fistulography, Sialography, Dacrocyctography, MRCP and the

various contrasts, techniques and parameters of acquisition. 12

5. Understanding MRI safety principles and patient screening

prior to patient position in the clinical setting. 10

6. (-ontrast agents ancl rts uses, dosage ancl admmlstratron
proce ss, time-inten sity culve s. 10

7. MR in Pregnancy 10

Total 72



Ilvaluation System

Continuous Internal Evaluation (CIE)
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Errd Sc rncstcr Iivaluatiorr (IISE)

"Curricultun Hmdbook of Nledical Radiology and Imging Technology (Intellrcrud Property of the
Nationa.l Commission forAllied mdHealthqre Professions, Ministryof Heddr ard Femily Welfare)."

0%

l.

(.

(

Written Paper

Iype of question !,Io. of question, \tlarks pe

luestion
Iotal

-ong F.s5ay 5 i0

ihort Essay

/0

)uration (minutes) 5i)
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'l'here shall be practical examinatrr.rn for 70 marks in the subject.

Distribution of marks fbr univer:sity examination practical exams:

ST-IGGESTED I,I,ATTNING

ESE CIE Grarrd total

Practical Viva Sub Total

50 20 )(, 100 100

,)

r)

)

)

,)

)

"Curriculum Htrdbook of Medical Radiology ard InugingTechnology (Intellrctual Property of the

Nationd Commission for Allied md Healthqre Professrons, MnisLry of lledth md Fanrily Welfare)."
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U
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S.

No.
Title of Book Author Publication

1. Major, Nancy M., Anderson, Mark

!(/

2.

MRI in Dracrtice. 4* editr.n
Catherhe Westbrook, Carolyn I{aut
Roth, and John Talbot

Wiley-
Blackwell

3. Magnetic Resonance Imagrng

Physical and Biological Principles

4th edition.

r)

@

I\rlusculoskeletal MRI E -Book

Stewart Bushong and Geoffrey

Clarke

,,nw



Subjece Basic and Crcss-Sectional Anatomy in MR Irnaging

Subiect Code MMRITI6

RATIONALE

To identify and understand the various anatomical structures, so that positioning and planning of protocols
is performed proficiently. To also comprehend various pathological conditions and interpret images
ef{iciendy.

)
-)

-)

-)

')

I
,)

,l

)

)

,)

)
')

)

)

)

('')

()

ifh ease

COURSI] OUTCOMES

At the end of the coursc studcnts will bc ablc to...

CO1:Identify dre cross -sectional anatomical stflrclures

CO2: Understand the various post proce ssing tcchniqu<

CO3:Identifv the various blood vcssels or nerwes and it

hend

coils used,

of

CIE,

TT]TORIAL

Tutorials should be

onc per unit b:rscd on lhe

"Crurictrlum l{mdbook of Medical Radiology md Inuging Tcchnology (Intellrctuel Property of the

Nrtional Commission for Allied ud Herlthere Professions, Ivlinistry of Health md Family Welfrre)."

nces used to

P, Practical

on anatornical structure

Evaluadon;

281

0s

Teaching Scheme

(In Hours)

Total
Crcdits

(L+T+P)

Exarnination Scherne

Theory Marks Practical Marks Total Marks

L T P C CIE ESE CIE ESE

1006 ., 30 70

Semester L,
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a
.-)

:)
'-)

a)
,^)

PRACTICAL COMPONENTS

'l'he follorving t.opicsy'subtopics should be taught and assessecl in ,.rrclcr to attain the identified competency

-)

I
)'

)

.')

l)
.)

..-)

()

IInit 'I'opic and contents I {ou rs Mark"^

1
Llasic Anatorny: Anat<;rnical'l'en:rinokrgies. Sectional planes,
rnovements, Joints, surface rnatomy. t2 6

)

llrain: Cross sccticn:rl furatcuny, lobcs, r-cnlriclcs, Rrain::tcm,

bkrod supply, venous sinrises, cranial nerves. Paranas,a.l sirruses,

ort rts, pi tr"ritary gland.
16 10

.r.

Ncclc Major vessels - carotids, aorta, puhnonary vessels,

Ilrachial plexus, Thyroid, cartjlages, salivary glands and duct

system, muscles of the bacl<.
14 8

4. t4 8

5.

l,ower limb: Pelvis- bony, male

anlde, foot, metatarsals, tar!

muscles,poplite al foss a, arterial supl
t4 10

6,

Spinc: Cervical, Tl
muscles attached. Sr

rurrt coccyx, nbcage,

ilerve ro()ts, vcflebral
t2 10

pi:ral cord. men
.li ".

.J

_)

,-_)

)

i.J

.J

n

Thorax: Lungs, Heart, Mediastinum, Respiratory volumes,

Esophagus, Trachea, Bronchial tree, Bronchopulmonary
scgments, Diaphragm.

t2 8

8.

Intestincs, I-ivcr. piurcreas,

excretory

:.rr d its t4 10

'I'otal 108 70

J
J
J
)

J
(,

J
J
)

)

)

Evaluation System

There u,ill be no 'l'heory exatrination at university levcl for this subject.

Continuous Internal Evaluation (CIE)

"Curriculum Hurdbook of Medical Rediology md Inuging Technology (Iotell(tuel Property of dre

Netional Commission for Allied md I{ealthqre Professions, Ir'finistry of Healdr md Femily \\/elfere)."
.282



il. No. lotrponent \,larks Werghtage l ,'\ nra rlis

1 iessional test(s)

Iwo Practicai tests
Same pattern as Summative test

)0

Avcrrrge of 1wo to be consiclerecl
Absence rvithout prior pernrission to be uarked as 0

Total 50 0.3 (5

-onf,nuous assessrrent

lSerninrrs/Case presentations/ I-ogbook/ Casr

lrecords /Rcco nd book/ assignrnent

Tbtal ,0 0.3 t5

Total CIE marks ,0

End Semester Evaluation (ESE)

There shall be practical examination for 70 rnarks in the subiect.

Distribution of rnarks for university examilation practical exalrs:

SUGGES'IED LEARNING IIESOURCES

S.

I\{o.
Title of ]look Author Publication

I Cross Sectional Anatomy CT and

A/iRI

Govind Chavhan, Bhavin

Jankharia
Jaypee
Medical

Brothers
Pub.

2 Cross-Sectional A.natomy for
Computed Tomogaphy

Michael L. Farkas Springer Neu, York

3.

Sectional Anatomy by MRI and CT
Mark \X/. A.nderson

iV{ichael G Fox
Elsevier Health
Sciences

4.

Atlas of I{uman Cross-Sectional

AnatornyWith CT and MR Itrages

Donald R. Cahill

Matthew J. Orla,rd, Gary

M. Miller
U/iley

MMI{IT Radiological Clinical Education- part III (studentship): 16 hrs,/wcck

The course mry offer hands-on trdning or practicel sessions, allowing par:ticii:auls to enhance their skills

in teaching and research.

"Curdculum Hmdbook of Medicd Rediology urd Imging Technology (Intellrctuel Property of the
National Commissioo for Allied md Hcdthere Professions, Ministry of I-Iealth md Family Welfare)."

ESE CIE Grand total

Practical Viva Sub 'I'c.tal

50 20 30 100 100

\K
Aw



"Crrrrictrhun Llandbook ofl{cdicel Rrrdiologl, sa.l Irr*gir:e, Tedrnologt (Intellectunl Propcrt)'of thc
Nrliortd Conrrission for Alliid and Ilcelthcrre Profts-"ious,. N{inistry of }Iealdr and Flnily \Yelfirr:)."
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"Cwriculum Hmdbook of Medical Rrdiology rurd Imging Technology (Intellrcturl Property of the
Nationel Commission for Allied and l-IeeJthqre Professions, Miuistq' of l{ealdr ord Fcmily Welfnre)."

Fourth Sernester
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'f

Strb jt:ct Advarr cernc nt"^ i n M 1{ I rn aging' I'cc hnokrgv

Strbicct Oode: MMITI'I'17

I{A'I'IONALE

'I'o Stay abreast of thc advrurcements ancl specirl prrrccrlurcs perfonnecl l lsing NIRI in vanous couditr,rns.

Thc innovation in lfardware, softu,,lre and post-processing teclniques available for advanced imagc
ecquisition ancl .iiagnosis.

COURSI] OUICOMES
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a
1
')
,-)
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')

I
)
,l
'l

f
3

At the cnd of the course bc ablc to.,.

protocols/proced

')
,)

)

)
r)

)
,)

')

,.-)

,.)

3
O
r)

CIE, Con

TUTORIAL

Tutorials should be

one per unit based on the

Evaluation; ation; I-, lec ; P, Practical

)

)

,,vq
"Curriculum Hmdbook of Medical Radiologl, a16 Imging Technolog, (Intellrchrnl Propedy of d)e

National Comrnission for Allied md Hedthqre Professions, Ministry of Health md Family Welfare)."
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Teaching Scheme

(In Hour$
Total
Credits

(r.+T+P)

Examination Scheme

Theory Marks Practical Marks Tot'.i1

Marks

L T P C CIE ESE CIE ESE

200,, ,I 4 5 30 7o 30 70

Intemal Semester T
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,I'FI}]ORY COMPONENTS

I'he foliosiing topics/si:btcpics shciuld be taught a:rd assessed ir: order to attain the identified compelerlcy.

I Init | 'l'opic and contci!ts

CAIS/D

.)

1')

.)

.)

()

,,.- )
')

')

')

)

.)

--)

J
f
)
")

\"b( "Curiculum Hmdbook of Medicel Rsdiologr md ImgingTechnology (Intellctual Property of the

\ 
\ Netional Cornmission forAllied md Hedthee Professions, Ministry of Health md Femily Welfrc)."

I Iours Marks

L Flow Pherrornenon: Types of flow, mechanisms,

Compensation, CSF Flow Analysis. l0 l0

)
l\{ILA: C,onvcntional \rascular imaging tcchrriclucs, DSA, T.OF-
IVII{A, Phase Contrast MRA, Velocity encoding MRA 10 10

J.

Diffusion and its advancements: DWI, Diffusion Tensor

irr:.aging, \X/hite matter Tractography. Physics, prctocol and its

applications.
4 10

4.

MR Spectroscopy: iVletabolites, hunters ang'le, CIJESS,

STEAN,{, Plllllis, MRS in Breast and Prostrate. llelated

p*l-ro1<>gies md protocol.
10 10

5.'

fMill: Paradigrs, I{emociynarnic response function,Perfruion
hnaging - DSC. DCE, ASL uurd its types. Protocols, Pr,nciples

ancl applications.
6 10

6.

,Iron and Irat quantification: Fat suppression techniques,

lilastography. Quantification tecluriques, parameters rurd

applications.
6 10

7.

Miscallaneous advancements: Sodium MRI, Portable MRI
Systems, tlltra-hrgh Magnetic field systems, MR Marnmography,
Syn thetic MRI, Intervention al MRI techniques.

6 10

'l'otal 54 70

Sr. No Ilours

l. Flow Phenomenon and MRA 20

) l)iffr"rsion and its advancemcnts t2

J. \tlR Spectroscopy and fMRI 20

4. Iron and Fat quantification 10

5. Ntiscallancous advancerncnts 10

'Iotal
72



il. No. ."omPoncllt \4alks fi/cishtagc :\ urallis

1 Sessionel tcst(s)

Iwo \Vrilter-r tests

Sarne pattern as Summative test
A,vcr:age .,rf trv,-, 1o be considcred
Absence without prior permission to be marked as 0

i0

Total ,0 0.3 6
--ont nuorts a-ssesstrt en I

ieminars,/Case preseritations/ Loglook/ Casr
ecord s/ Record book/assignment

Total 50 0.3 t5

Total CIE marl<s 70

livaluation Systcrn

(}rrrtintrous Internal tivaluation (ClIi)

End Semester Evaluation (ESE)

Written Paper

End Serncster Evaluation (ESE)

f'here shall be practical exaninalion for 70 rnarks in the subject.

Distribution of rnarks for universily examination practical exams:

"Curricrrlum Hmdbook of lr{edical }(adiologl, 66 Imging Technology (Intellatual Property of tle
Nationsl Conrnission for Allied ard Hea.lthere Professions, I{inistry of Healdr md Family Welfirrc) "

fype of question !ilo. of questionr \{arks pe,

luestion
Iotal

-ong Essay l5 l0

Short Essay +0

/0

)uration (minutes) 150

ESE CIE Grand total

Practical Viva Sub Total

50 20 30 i00 100

@u
.1,

Y

287
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Nn.
'l'itlc of Book Author l)ublication .l
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'\)

r)

O

1 Tomography and tVhl4retic

Resonance Lnaging of the \Vholc
Body [rol.1&If (Saurders)

John R.

Haa.g.a. (Author), Darriel

Boll (Author)
Elsevier

2.

MRI inPractice
Catherine Westbrook

&Caralynliaut Wiley-BIackwell

3.
Protocols inMRI Catherine Westbrcok Wiley-Blackwell

Springer

ffi * ,@i
lA. %'o L
.ddq : ffi ii
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"Curriculum Hmdbook of Medical Rrdiology md Irugfng Technology (Intellanrel Property of the
Nationd Cormission for Allied ord Hedrhqre Professions, Ministry of Healdr md Femi\, Welfare)."

An Introduction to the Physics and

Frnction of Magnetic Resonance

Imaging

l)omntk
Weishaupt , Victor D.
I(oechli , Borut
'Marincek, J.M. Froehlich
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Strbjcct: l)lannirrg, Safctv arrd l)aticnt carc, irr MIi Imaging

Strbiect ( loclc: MM lll'l'1tl

ItA'I'tONAI,I'

Studcnts cr.,rnprctrerrcl thc effects oi NII{l on lhc hruniur boclv. lcanr the safety aspccts t() l)rcverlt tc<:iclctrts

urd rnaintein high in-rage qualitl u,hilc cnsunug palicnt compliance and pleasanf pxtlent expertcncc

COIIRSE OUTCOMI]S

patients

Practic al

I ztg

'o comprehend the involved ir l\{Rl and to

'I o leam the vanous zones and other MRI Safety

:rnal Evaluation; ESE, End Sernester Evaluation; L, lecture;'J

NMENTS

)
)

)

)

)

)
I

,)

,)

)

Tutorials
one per unit

'l'III1OI{Y

The follorvingtopics/

to enhance

curriculurn.

should be

all decide mum

identified cornpetency.

.)

',)

)
,. 
_-)

()

"Curiculun Hmdbook of tr{edical Radiology md Lmgjng Technology (Inrellan:al Property of dre

National Comuission for Allied md Ilea.lthqre Professions, Ministry of Hedth md Family Welfare)."

Teaching Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme
'l'heory Marks Practical Marks Total

Marks

L T P C CIE ESE CIE BSE

200, I 4 5 30 70 30 70

CIE,

Unit Topic and contenls I Iours Marks

1.

IJroettects of Ml{I.: lJro-ellects of statc and gradrent magnetrc

fields. A.coustic noise, Bio-effects of radiofrcquency power

clepositiln and induced herting during MRI, SA&

Chustroplrobia, anxiety and emotional distress in the MR

T4 L6

W-
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"Curiculum Hmdbook of Medical Radiology and ImgingTechnology (Intellrchral Property of the
Nationa.l Commission for Allied md Healthqre Professions, iVinistry of Hedth and Femily Welfere)."

2N

Aw

of two to be considered
ion to be marked as 0

presentations/ Logbook/
book/assignment

SI IGG ESTED PRACTICAIS /DEMONSTRATION

Systern

l12.
:

I

MRI facility design: Site selectior.r, MRI safety zones, Scanner

rrcorn lrrvout. Shielding tecluriques, Faradry Cage. 10 l4

3.

Irnpl:rnts: N{lrtcritls lisecl ts irnplants ancl prosdrcsis.carclac

dcviccs, I)uticnl rnorritoling in thc lVIR.l cnvironuent, Nltnagirrir

Acute silurtions, Screening, I Iistory, Metal Detection.
l0 14

4.

MI{I Contrast Safety: ldentrficatron and management ol acute

reactions related to gadolinium based contrast ?gents, Conkast
safety in pregnancy and lactalion, nephrogenic systemic fibrosis,
Extravasalion.

10 t6

5.

Miscallaneous Safety aspects: Quenching, A"rnbient

temperature, cryogen levels,Safeg issues for interventional MR
Systeus, MRI safety guidelines, policies and procedures.

10 l0

Total 54 7t)

Sr, N<r I-Iours

1. Bioeffects of MRI l4
2. IMRI facility design t2

J. MRI Contrast Safety t2

4. Miscallaneous Safety aspects
1.6

5. plants
1B

Total
72

i1. No. lomponeut X/eirh tar
l

r\ marks

iessroual test(s)

i0

Tbtal ,0 ?,3 /5

lonlinuous assessment



fypc of question No. of question Marks per
question

Ibtal

-ong Essay 15 i0

ihort E,ssay +0

70

Juration (minutes) 50

.litrtl 
l.nt 0..7 15

'Ibtal CIE rn,trks 10

I inrl Serncstcr' I ivaluation (ESI,))

Wl'itten I)apcr

End Semester Evaluation (ESE)

Therc shall be practical examination for 70 rnzuks in the subiect.

Distribution of rnarks for university exarnination practical exatns:

SUGGESTED LEARNING RESOURCES

IM
,.'

'lCurriculum Hmdbook of Medical Radiology md luugingTechnology (Inrellrctuel Property of t}re , 291
N ationgl Commission for Allied ard Heelthqre Professions, Mnistry of I{e.ilth md Fenrity Welfare).,,

EqE CIE Grand total

Practical Viva Sub Total

50 20 30 100 100

S.

No.
Titlc of Book Author Publication

,1. Tomography and Magnetic Resonnnce

Lnaging of thc \\.&ole Br>dy flol.lckll)
(Saunders)

Jc,hn lt.
Haaga (Author), Daniel

Boll (Authof
Elsevier

2.

MRI inPractice
Catherine Westbrook
&CaralynI{aut

\Wilev-Blackwell

J.
Protocols inMItI Catherine Westbrook \Viley-Blackwcll

4.

An Introduction to the Physics and

Function oI Magnetic Resonance Lnaging

Dorninik
Weishaupt , Victor D.

I(oechli , Bc;rut

Marincek, J.M. Froehhch

Springer

)

)

"")
i.

)

..)

\-)

\



Strbject: Ilasics l)ntlroL>15y ancl Imirgc Interpletation in Mli. Irnaging

Subject (lode: MMlil' I'19

l{A'l'l( )NAl.E,

Slrtdcrlls couprchcnrl thc cllccts ,,f 1\4llI on thc hurnm body, ierm the srfety aspects t() prcvclrl eccirlcnts

and maintain high irnagc quality u.hilc ensurirg palicnt cornpliurce and pleasant prtielt expcriencc

COURSE OUTCOMES

At the cnd of thc coursc studcnts will be able to...

o To Identiiy cliscases and abnonnal-ities at zur early stage often leads to better patient olrtc()mcs.

r Learn dre extent and locrttiorr of Pathologies, aiding in pre cise diagnosis and trealrnent plaming.

r Wili leam MR guidc certain rneclical prr:cedures such as biopsies, drainages, and needlc aspirations.

Lnage-guided procedurcs irnpr-ovc rrccrrracy, rninirnize risks, and reduce the need for exploratory surgerics.

CIE, Continrr<.rus hrtemal Evaluation; ESE, End Semester Evaluation; L, lecture; T, Tutorial; P, Practicd

TUTORIAI ASSIGNMI]NTS

Tutorials should be planned to enhance leaming. The faculty shall decide suitable assignmentsminiuutr
one pcr urrit lrased on dre curnculum.

I'ITACTI CA L COMPONI]N'I'S

The follorving topics/subtopics should be taught and assesscd in order to attain the iclentified competency.

Unit Torric arrd contcnt Ilours Marks
L Basic pathologies and general interpretations of l{ead, Face&Neck 15 10

2. Basic patholosles and general interpretations of Vascular irnaeinE 5 5

-). Basic patholosies and seneral intemretations of Spine 15 10

4. Basic pathologies and general interpretations of Brachial plexus,
Chest, Heart and great vessels

10 5

5 Basic pathologies and general interpretations of Breast 5 5

6. Basic pathologies and general interpretations of Kiclney, Panr:reas,
Liver eld biliary systern

13 5

7" Basic pathologies and general interpretations of Abdomen ald Pelvis 10 5

8. Basic pathologies ancl qeneral interpretations of Upper limb 10 5

9. Basic 'pathologics and general interTrretations of Lorver Limlr 10 5

"Curriculum Hmdbooh of Medicd Radiology md Iruging Technology (Intcllrctud Property of dre

National Commission forAllied md Healthere Professions, Miristry of Heeidr md Family Welfare)."

Teaching Scheme

(In Hours)

Total
Credits

0-l{+P)

Examination Scheme

Theory Marks Practical Marks Total Mad<s

L T rr C CIE ESE CIE ESE

1006 ., 30 70
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I0. Basic pathologie s ancl qc.neral interpretations of Peripheral vascular
system

:) 5

11 Basic pathologie s ,and gcrrcral interpretalions of Pediatric imaging I0 l0

'Iotal 1()u 70

Evaluation System

There r.vill be no Thcory examinalron at university level fcrr this subf ect

Continuous Intcrnal Evaluation (CIIi)

Scmester Evaluation (ESI-)

practical examination for 70 marks in the subject.

for univcrsity exanination praclical exams:

rY '#mry6rpXry Qxr* ,+dB "Y j{ \. \.,'"8 .-d.r'
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"Cturiculum Hudbook of Medicel Rqdiology md Irmging Technotogy (Intellrctual Property of the

\,)- "\ 
NetionalCommissionforAlliedmdHee.lthereProfessions,MinistryofHealthmdFamilyWelfnre)."
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il. No. lomponent I Uarks [weightuge .A marks

iessional test(s)

Iwo Practrcal lests

iarne pattem as Surrulative test
$erage of two to be considered
\bsence without prior permission to be rnarked as 0

i0

Tbtal t0 0,3 6
*lontrnuous assessment

>ernuars/Case presentationsl Log!:ook/ Cas<

ecords/Record book/assigrrnenl

lbtal ,0 ?.3 l5

Total CIE mailrs ,0

ESE, CIE Grand total

Practrcal Viva Sub Total

50 20 30 100 100
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skills

e

No.
'l'itlc of Ilook Author Publication

l Patirology: A Pocket Atlas,CT & lvfltl
Thi.cl Edition

Nlichael L. Grey, Jagan
ivlohan Ailinani Snippet view

2

Nor:nal I,'indings iu ()T ancl MRI

'l'orsten Bert

-N,{oeller, Emil Reif

J. Neurok-,gical Praitice: An Indian
Perspictive

\!'aclia

qical Clinical

fer hands<xr t

V (studentship): 16 hrs/week

sessious. allr,uing participarrts to enharrce thei
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N"k "Cwricu.lum Hmdbook of Medical Radiology md Im$ngTeclurologr (Intellctuel Property of the

Y \ Nationd Commission forAllied md l{ealdrere Professims, Ministry of Heeltir md Fmily Welfrn)."
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"Currictrlun JJmdbook of Medicel Rediology end Inucjng Technology (Intellmnral Property of the
National Commission forAllied and Henlthqre Professions, Ministry of flealth md Family Welfare)."
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C03:

c04:

Process digital images

system @ACS) and itsfunclion.
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Tutorids should l>c plurned to

digitalmarnmography

torial; P, Practical

suitable tutorial assignmenls of

CIE, Continuous hrtemal Evaluatiou; ESE, End Setnester Evaluation;

TUTORIAL ASSIGNMENTS

rninimum one hour per rurit based on the curricu

"Cwric:lum Hmdbook of Medicd Radiologr ud ImgfngTchnologr (Intellctual Property of the
Netiond Commision forAllied mdHeddrqre Profesions, Miriistry of Health md Fenily Welfare)."
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.'feaching Scheme

(In Hours)

l'otal
Credits

(L+',I+P)

Exarnination Scheme

I heory Marks Practical Matks Total Marks

L T P C CIB ESE CIE ES]]

2002 L 4 5 30 70 30 70
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,II_IEORY COMPONEN'IS

'Ihe follorving topics/s,-rbtopics should be taught and zrssessed in orrler to attain the identified competency

Unit 'Iopic and contents I-Iours Marks

1.

Basic Principles: I-listory, Xcro-marr-urogriphl, Scrcen fiLn
maulnography, Physics of imagc fc,rmation, iVlarmn<-,graphy

Instnrmentation, Mammographic cassettes, X-ray tube, Filters, AtiC
& Consoie

6 10

)

Convenrional Mammography Equipmenu C-arm x-ray tube

stand, Mammography tube: Rotathg vs. stationary anodes, Tube
design, Anode design and configuration, Biangular targets, Focal

spot: Standar'd sizes, Magnification size, Effective target angte,

Filtration, Beam geometry, Heel effect.

8 10

3.

Bearn limiting devices: Collirnation, SID, OID, Generators:

Three -ph ase, IJrgh -frequency and Constan t potential, I{omogenous
x-ray bearn, Ripple factor, Tube capacity (Ma output), Autornatic
ex?osure control(AEC), Grids, (lompression devices,

llagriificatiorr.

8 10

4.

Digital mammography: Detectors, 'l'ypcs of digrtal
mammography systerns, Image processing, CAD for
mammography, technicd considerations: Charged coupled dcvice

(CCD), Matrix/pixels, FOV, Resolution, SNR, CNR, AEC,
Sin gle -and Multiple expo sure appro ach,'f ele m amm ography.

8 10

5.

Other aspects of digital technology: Expense, Additional
equipment, Review workstation, PACS, Laser printer, Computer-
aided detection (CAD), Connectivity, CompatibiJity & Cornputer
literacy of technologist, Digital imagrng and comrnunications in
medicine (DICOM, HIS, RIS, EMR andHLT

10 10

6.
Sonornarnrnography: Physics of llSG, Instnuncntation &
equipment, Image quality, Breast density ancl influencing irctors

7 10

Maln rnographic compress ion: Rationale for breast compression,
Clinical irnagc assessment l-or proper breast positioning, exposure,

contrasl, sharpness, and noise

7 10

Total 54 70

SUGG ESTED PRACTICAIS/D ]]MONSTRATION

Sr. No Hours

1 Basic Principles

2. Conventional Mzulrnogr:aphy Equiprnent 10

Beam lirniting devices 10

4. Digital mamrnography 10

"Curiculurr Hudbook of Medicd Radiology md Inuging Technology (Lrtellrctual Property of dre

NetionAl Commission for Allied md Healthqre Professions, Ministry of Hcaldr md Family Velfare)." l)
L)

()



Sr. N<r IIours

:) ()ther aspects of digrtal tcchnologv l()

6 Sonorn arnrnography t2

7. Ivlaumographic cornpression l0

Total 72

Evaluation System

Continuous Internal Evaluation (CIE)

End St:mester Evaluation (ESE)

Written Paper

Ilnd Sernester Evaluation (ESE)

Nf\
\r\ - "Curiculm Hmdbook of Medical Radiologr md Iroging Techaolog (lntellrctual Property of the
' I Natimd Cormision for Allied urd Hedthere Professions, Ministry of Itealth md Femily Welfore)."

il. No. Jomponent Marks Weightage A rnarks

1 iessional test(s)

lTwo Written tests
I

lSunc paltem as Sununative tesl
I

lAverage of tw'o to be considered

lAbsence without prior perrnission to be rnarked as 0

)0

Tbtal 50 0.3 t5

lonlinuous assessment

ierninars/Case presentations/ Ircgbook/ Case

"ecords/Record book /assignmcn t

Total ,0 0.3 l5

Total CIE marks ,0

fype of question No. of question Marks pel

question
Iotal

-ong Essay 5 t0

ihort Ess,.ry {0

/0

Duralion (minutes) 50



There shall be practical examination fot 70 rrarks in the subject.

Distributir-,u of rnarks for university examination practical exams:

,1

-)

1
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I
.)

SUGGESTED

"Curricrrhrm Hmdbook of N,ledical Rrdiologr ud ImagingTechnology (Intellatud Property of dre

Natione.l Comnission for Allied and l-Ieelthcere Professions, Ministry of Health md r-emily Welfere)."
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P s6g\A I rr*\ ,4- ,o

E,SE CILi Grand total

Practical I Viva Sub Total

so l2o 30 100 100

S.

No.
Title of Book Author Publication

1..

Basic radiological physics I(. Thayalan
Jalpee Brothers
Medical Publishers

G) Limited,2003

2.

Christinsens physics of diagnosticradiology
Curry and Dowcley

$Toiters Kluwer

J.
X-Ray Equipment for Student

D.N. And M.(). Chesnev
Blackwell Science

Ltd

4

Digit..rl l\,Iarnrnography
Ulnch lhck, F'ehx

Diekrnann
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(r Subicct: Ilrcast Irnaging I)roccrlrrrcs^ ald Scannirrg Pr()t()cols

Subject Codc: MI\4 t{l't'22

lLA'l'I()NA l.l,;

Brt:ast Itragrn.q l)roccclrtrcs rurcl Scrurnng Protocols pror,rde dre knorvl:ctge base in the tr,pc ancl appltcatr,,n

of inte rv'enlional p r, rceclurcs invoh,ing breast irnaging modalities.

COLIITS]] OU'I'COMl]S
)

)

)

)

)

)

)

)

)

)

)

)

)

; L, lecture; T,

THEORY

'Ihe foilowing topics taught and assessed i

)
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....)
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N . J. "Cwricr:lum llmdbook of Medical Radiologr md Imging Tehnologr (Intellctuel Propedy of the

W" LY Nationd Conrmission forAllied md Healthere Professions, Ministry of Hedth md Fanrily Welfare)."
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V

Teaching Scheme

(IniHours)

Total
Credits

(r-+T+P)

Examination Scheme

Theor Marks Practical Marks 'l'otal Marlis

L T P C CIE ESE CIE ESE

2002 I 4 6 30 70 30 70

[ntemal PracticalCIE,

TU'IORIAL ASSIGNMENTS l I

Unit Topic and contents FIours Mark"^

t.

Stcrile Techniques: Spread of infection: Exogenous,
Endogenous, Iatrogenic and Nosocomial, Preparation of local
anesthetics, contr,6t media, Patient allergies and altemative
optious.

Proper glove use, hzu:.d washing technique, Skin preparation
Sterile trry preparati.ol), Disposal of items.

8 10



.,

l,o calization Modr,li,i..
Nlanunogtaphv localization: Stcreotaclic biopsy : Definition,
Application &'I'echnique
!7ire localization: Def-initior.r, Application &Techrrique
Llltrasound Guidance: De hnition, Applic atio n &Te chnique

MR localization: Definition, Ap plic ation, Technique.

tt 10

3,

Intcrycntional Procedures: Cyst aspirations, Fine-needle

aspiration or biopsies, Core biopsy,Vacuurn-assisted breast biopsy,
Galactography, Specinen Lnagrng hnagrng Guidelines- Core

Specimen and Surgcal specimens.

6 10

4. Patient Positioning: Foot Placement, Ann placement, Degree of
obliquity- Size of breast, Lrsion location, Patient comfort

10 10

5.
Evaluation of knagcs :Positioning , Cornprcssion, Exposure,
Contra-st, Sharpness, Noise, Artifacts, Motion, Labeling,
C-ollimation

6 1Q

6.

Patients rcquiring rnodification of positioning techniques
:Males,'l'ransgender patients. I.,yphotic palients. Large breasts,

Srnall breasts, Encapsulated irnplants, Pectus cxcavatum, Pectus

carinatum, Protruding ab dorncl s, Pacern ake r, Vt/he elchair, lnfuse-
port (Port-A-Cath), Physiczrlly disabled, Mentally disabled, Frozen
shoulder, Barrel chest,'l'hick axilla, Irradiated breast, Reduction
mammopiasty, Postsurgrcal breast, l,oop recorcler

10 10

7.

Lnage Quality Problems and rcmedy: Nipple not in profile,
Skin folds or rvrinkling, Difficult-."'comprcssing due to patient body
habitus, Iircorrect or unevell compression, Sup--rirnposition of
extra anatomy, Drooping of brcast, Moticxr, r\rtifact.

6 10

'Iotal 54 70

Sr. No Hours

1 Sterile Techniques t0
) I nciltzation Nlodalitie s 12

3. lnterventional Pr,ocedures 1.4

4. Patient Positioning and Evaluation of Images 12

5. Patients requiring rnodific ation of p osi tionin g te chriques t4

6. Lnage Quality Probletrs and remedy 10

Total 72

SUGGESTED PRACTICALS /D EMONSTRATION

"Curriculum I{urdbook of Medica.l Rrdiolog, urd Imaging Technology (Intellctu0l Property of dre

Nationr.l Comission for Allied md I'Iealthcare Professions, Ir{inistry of Healrh md Family Velfere)."
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l. No. iomponertt \,[:rrks 07eightagc l,'\ narlis

Sessionai test(s)

I\vo Written tests

iarne pattem as Sumrrrative test

{verage of two to be considered

{bsence without prior permission to be marked as 0

50

Total 50 0.3 (5

lontinuous assessment

ierninars/Case presentations/ I-ogbook/ Casr
'ecord s/Record book /assigrmcnt

Total 50 0.3 t5

Total CIE marks 30

Ifvaluatiorr Systern

(,-ontinuotrs Internal Iivahration (OIE)

End Semester Evaluation (ESE)

'Written Paper

SUGGES'I'ED IEARNING RESOURCI]S

"Curiculuur Hmdbook of Medicnl Rqdio)ogy and Imging Technolory (Intellrctual Property of dre

Netional Commission for Allied ord Ilealthqre Professions, Ministry of Health md Family Welfare)."

Iype of question No. of questionr Vlarks per

Iucstion

Iotal

Lcrng E:.say 5 l0

Short Essay 10

70

)uration (minutes) 150

S.

No.
Title of Book Author Publication

I

Clarks Positioning tn Radiography Ra Swallow, E Naylor
Lippincott
William and

Wilkins

2.

Merrill's Atlas of Radiographic Positioning

and Procedures

Bmce !(/. Long &

Jeannean Hall Rollins &
Barbara,.[. Smith

Mosby

\ @
\/
/\

302



Subjecu Rasics arrd Cross Sectional ar.atomy of Breast

Subject Code N{MIlI'f23

I{ATIONAI-E

'l-he larorvledge o1'breast xllatolny is,of pararnourt irnporlance f<.,r Lnagir-rg fcchnologv stu.,lents, espccially
those specializing in marnuogruphv or: br-ctst imlgirrg. I lntlelstrurcling^ lrn'asl anutom)'is crrrcial lirr se verrtl

sl.rnctrrrc urcl iurrqc irrlcrprctaliorr.

COURSE OI]TCOMES

At the end of the c<rursc students rvill be able to...

CO 1 :L)escribe b reast structure,
breast.

, devclopmental stages, and the differences betwccn the rnzrle and female

to enhance leaming. The faculty shall decide suitable
based on the curriculum.
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o
o
o
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o
.-)

,)

,)

()

)

).
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and the three venous drainage channels.

?rrauL ururaBc.

to mammographic anatornical structures.

'I'utorials

mirimun.l

I'ILACTICAI,

'fire foilorving ,)

iJ

)

)

)

.)

)

J
)

J
J
\

taught and assessed i

"Curriculum Hmdbook of Medicd Rndiology and Imging'Iechnology (Intellrctuel Property of the

National Comrnission for Allied md Hedthere Profcssions, Miflistry of Heelrh ud Femily \Velfare)."

hrternal Evaluation; ESE, End Sernester Evaluation; I-, lecturr; T,

iIGNMiINTS

Tcaching Scherne

(ln'I{ours)

Total

Credits

(L+T+P)

Examination Scheme
.l 

heory Marks irractical Marks Total Marks

I- T P C CIE ESE CIE ESE

1005 -) 30 70

P, Practical
, 

l:

(-Init 'I opic and contents I Iours Marks

L
Definition of the Bre ast: Male vs female, breast developmental stages:

Fetal, Puberty, Menstruation, Pregnancy, Lactation, Menopause, Post
lrenopause, Bre ast. landmarks: Quadrants, Clock face references.

20 t4

\'\



)

Gross Anatorny of the Normal Breast, Nipple, Areola, Montgomerv's

glands, Moqgagni's tubercles, Skin: Sebacerrrrs glands, S*,eat glands, Hair
follicles, Axillary tail, Breast margins, Inframamrnary fold, Axilla, Intemal

Anatorny: Fascia, Layers, Retromamrnary(fat)space.

Breast parenchymal components, Lobes and ducts, Cooper's ligaments.

strcma, Lynnphatic drainage, Breast Vasculature, Pectoral muscle.

40 25

J,
I{istology of thc breast: Tenninal ductal lobular unit, Extra lobultr
terminal duct, IntraJobular terminal duct, Ductal sinus(acinus), Cellular
components: Epithelial cells, Myoepithelial cells, Basement mernbrane

20 t6

4.
Mammographic Appeatance of Breast: Density vadations, BIRADS,
Variances, Life cycle changes, lesions and characteristic features, lesion

measurement.

28 15

Total 108 70

Evaluation Systern

will be no Theory level for this subject.

\a(
_ii,j 

)

"Curiculum Hmdbook of Medical Radiology md Irugjng Technology (Intellrctud Property of the

Nationel Comniission forAllied mdHealthqre Professions, MinistrT of Heeldr md Femily Wettare)."

il. No. 3omponent \4arks )?eiohtape lA marks

kssional test(s)

l.,vo Practical tests

iame pattem as Sumrnative test
kerage of two to be considered
\bscnce without prior permission to be marked as 0

,0

'fotal ,0 7,3 6
loutinuous assessment

icrnmars/Case preseutahons/ tr oglook/ Casr

ccor<l s/ Record book/assigrrment

'fotal 0 7.3 t5

Tbtal CIE narks 10



End Semester Evaluation (ESIi)

T'here shall be ptactical examinatic.n i,:r 7t) rnzrrks ur the subiect.

Distribution of rn,arks for university cxarnination pructical exams:
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ir teaching

r hands-on training

"Curricuhun Hmdbook of Medica.l Rtdioloit and Imrging Technololry (Intell6tual Property of the

N aLicael Clornqrissiorr for Allied md I'Iedthqre Professions, N{ilristry of Healdr ud Family Welfarc)."

or practical sessions, allcwing
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SUGGESTED

ESE. CII] Grand total

Pr:actical Viva Sub Total

50 20 30 100 100

S.

No.
Title of Book Author Publication

1.

Cross Sectional Anatomy CT and MI{I
Govind Chavhan, Bhavin

Jankharia

Jr"ypee
Brothers
Medical Pub.

2. Cross-Sectional,Alatorny for Computed

Tomography
Michael L. Farkas

Spnnger New
York

3.

Sectional Anatorny bv MItl and CI
Mark \X/. ,{.ndersou,

Michael G Fox

ttlser.rer

Health
Sciences

4.

Atlas of l{runan Cross-Sectional Anatomv

\\'ith Cl',urd MR Irnages

I)onald R. CahilI,

Matthew J. Odand, Gary

M. Mller
\X/iley



"Currictilrtn l-Iarrdbook o1'lr{cJicrl liadiologl, a161 Imrging Teduologl (Intellecul Property of Cre

National Conmrissron for,{llicd and lleglthcare Profasious,lvlinistry of ){c.aldr ancl Frmily Welferc).'
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Subjcct: Advanccrne nts in I Jlcas t I rn aging'['r:c,hnology

Srrbiect O<>cL:: MMlll'I'24

I{A,I.IONAI,Ii

:\<lvrrnces in bre ast imagirrg tecluriques havc been rnslrurnentrl in irnpr:or.rng tlrc'earlr, <lctection, clit.qrir,,sis,

()

(.)

J
\)

r./

'.)
i.)

ancl rnanagement

Tutorials
IIlllflITlUm Olre

TI{EORY

The following topics/sub

especiaily brcast cancer. 'I'hese advarccd techniclues ofl'er ser.'er,rl

and thennography

,TU P, PracticalEv

to enhance

"Curriculum Hmdbook of N,Iedice.l Rtdiology md Iruging Technology (Inrellrctuel Property of the
National Commission forAllied md I{edthqrc Professiols, N{inistry of Flealth md Frmily !?elfare)."

w

!07

@

breast MRI.

.u"\

Teaching Scheme

(In Hours)

Total
Credits

(L+T+P)

Examinatiorr Schen-re

I heory Marks Practical Marks f'otal Marks

L T P C CI1], IlSE CIE ESE

200) I 4 5 30 70 30 70

Unit 'l opic and conte nts I-Iours Marks

1.
L;omputer-Aided Detection
Define, Proper J)rotocol for use, Tool for lranunography
interpretation

4 6

.)
Digital Brcast Tornosynthesis (DRT): Define, physical

principle and c.mponents of DBI', Persomrel training
requirements (MQSA), Potential benefits, Types of irnages:

P rro jection inages &Recorrsl ructio n i rnagcs.

8 10



IJrcirst Irnaging []iorrrarkcrs: Br:e ast Dcnsity asscssmcnt:

IJ rcast rrrlcritl calcific ;tti<,n scoilng, (lanccr markcrs, NIIU\,I.

I) tral I incrgy ( l() ntrast-crlhance d M arnmography
l)cli're , 

'l'[rcory, I)olential bcrrel'tts

"Crrrdculum I'Imdbook of Medical Rqdiology md Inugng Technology (Intellcturl Property of dre

Natiooal Comrnission for Allied md Healthere Profes;ions, Ivlinistry of Health md Family Welirre)."
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5. Breast Elastography: Ultrasound Lnaging Basic principle, types,

advantages, imagg interpretation.
4 6

6. Nuclcar IMcdicinc Strrdics: Dehne, basic priuciple, Potential

benefits, Types: Scintinarnrnogaphy, Lympho-scintigraphy,

Positrrcn en:.ission tornography.

10 u

7. 3-D flltrasound Irnaging: Conccpt, mechanisln of action,

rdvn lll :rq('s, i rtrric,tLit,r rs.

8
IJ

8. Abbrcviated Breast MRI: Dehne, Theorv, Potenhal benefits 6 6

9. Non-ionizing techniques: CTML, f'hennal Imaging, Brcast
Imrgurg wifi EIS, Breast Photo irnaging

4 6

10. Dedicated Breast CT: Fundamental principle, dose estirnation,
indications. pros and ccns. Drctective apparel.

2 6

'I otal 54 70

SUGGESTED I'I{ACTICAI-S/DEMONSTRATION

Sr. No TJours

1. Uomputer-,fuded Detecf,on 8

2. Digital Breast Tomosynthesis (DBT) 6

3. Breast Imaging Biomarkers 8

4. Non-ionizing techniques 8

5. l)cdicatecl Breast (l'l' 8

6. 3-D [.iltrasound Imagrng 8

7. Dual Energy Contrasl,-enhanced Matunography
BrcrLsl Ellstogral:hy 10

8. Abbreviated Breast N4RI 6

9. Nuclear Medicine Studies 10

Total

308

@
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livaltration Sy"^tcrn

Contitrtrous Intcrnal liv.rltration (CItj)

Evaluation

Bnd Serncstcr Evaluatiorr (ESE)

"Curdculum llurdbooh ofMedical Radiology urd Inugrrrg Teclmology (lntellrcnral Property of the
Nationa.l Corrunission lbrAllied md Lledthere Professions, IMinistry of Health ard Framily Welfire)"

309

(ESE)

Written Paper

ll. No. .()llll)( )Il(lll I \{rrrks X/cightrrgcr Ir\ rnarks

iessional test(s)

lwo Wrrtten tests

iame pattem as Summative test

$erage of two to be considered

\bsence rvithout prior pennission to be marked as 0

t0

lbtal 5U 7.3 t5
) -ontnuous asscsslnent

ieminars/Case presentations/ Logtook/ Casr

rcords/Recond book /assigrrnenl

f'otal ,0 0.3 t5

TbalCfE marks ,0

fype of question \,1o, of question, Warks pc

Iuestion
-ong Essay

'U

ihort trssay t0

70

)uration (minurtes) t50



'Ihere shall be practical examinalion for 70 rnarks in the subfect.

Distribution of rnarks for university examination practical exams:
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"Currictfuur Hurdbook of Medicd Radiology md ImgjngTechnology (IntelltrNaI Propeltyof the
National Commission forAllied urd Healthere Professions, \{inistry of Health urd Farnily Welfare)."
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E,S]] CIE Grand total

Pr:acticrl Viva Sub Total

50 20 30 100 100

S.

Irlo,
Title of Book Author Publication

1.

Basic radiologrcal physics Ii. Thayalan
Jaypee Brothers
Medical Publishers

(P) Limited,2003

2.

Chiistinsens physics of diagnostic radiology
y and l)owdey

\)Tolters Kluwer

J.
XJlay Equipment for Student

D.N. Ard M.O. Chesney
Blackwell Science

Ltd

f)igital Mammography
Ulnch tsrck, I,ehx

Diekmann



Subjcct Quality Assurancc, Radiation Protection and Paticnt care in Rreast Irn:rging
Strbiect Codq MMRIT25

RA'f l( )NAr ,F,

R.adiation Protectit>n arrd Patjent care provides an overr",ierv of the principles of radiation pr<;tection,
inch"rding the responsibilities of the radiographer for prrticnts, personnel and the public. This contenl
provides the concepts of optimal patient care, including consideration for the physical and psychological
needs of the paticrt and family. Rou'rinc anci emcrgcncy patient care proccdurcs are dcscribcd, as rvcll as

infection control procedures using sliandard precautions. The role of the Imaging Technologist in patient

COURSE OUTCOMES

"Cuticulum Hmdbook of Medical Radiolog md ImgingTechnologl (Intellcnral Propertl of the

N t National Comission forAllied md HealthJre Profesioni, ir,tin;rtty oiH"nlth md Fmily Welfare).'

N/A/Y' \

w

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

c01: Identify ar-rd justify the need to minimize unnecessaly radiation exposure of hurnans.

C02: Explain the objectives of a radiadon protectior-r progaam.

C03: Define radiation and radioactivity units of measurcment.

c04: Identify effective dose limits @,DL) for occupational and non-occupational radiation exposure.

c05: Describe the ALARA concept.

c06: identify ionizing radiation sources from natural and man-made sources.

(A7z Comply with legl and ethical radiation protection responsibilities of radiation workers.

C08: Identify appropriate applications and limitations for each radiation detect.ion device.

c09: Describe how iso-exposure curves are used for raclirrtion prolcction.

C010: Identify performance standards for b eam -limiting device s.

c0l1: Dist'.nguish between controlled and non-controlled areas a:rd list acceptable e;<posure levels.

c012: Describe the funclion of federal, state ancl local rcgulations goveming radiation prrctection
practice s.

c013: Rol" "f Rrdi^

C014: Describe personnel rnonitoring deviccs, including applications, advantages and limitations for
each cevice.

C0l5: Compare values for individual effective closc limits for occupational racliadon exposures

(annuai and lifetirne).

CI)16: Identify effecti've dose limits for the embryo and fetus in occupationally exposed womelr.

c017: Distinguish between primary and secondary radiation barriers.

C018: Demonstrate how the operation of various x-ray and ancillary equipment influences radiadon
safety and describe the potential consequences of equipment failure.

Teaching Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme

Theorv Marks Practical Marks 'Iotal Marks

L IT IP C crE lrsp CIE IESE

2002 1 4 5 30 70 30 70

CIE, Continuous Lrternal Evaluation; ESE, End Semester Evaluadon; L, lecture; T, Tutorial; P, Practical



'l't i't'()1{l AL ASSI(;l{tuil iN'1's

, lniirinlrun ()n(' h( )ilr P('f tinil l>lrscrl ofi llrr Curricrili.rru.

'l'l I I i() l{Y (l()lvli'}( )NIr,l N'I'S

'I'he ftrlk;wirrg topics/sulrtrpics shr.,ukl bc tru:g1'rt rurcl rsscssed in c,rdcr to a11run thc icle ntrfrccl c()rnpclcnc):

.)

-)

1
')

')

')
,^)

c
)

I 10 t2

)
I
10

.), 8 t4

4,

Staff F,drrcation a.d "l'raining: Ra<

ucation and

8

E

16

ReEular continuins ed
"-."'J t'-"'"*-'"'

r1p about latesl

technique s and guidelines.

l.-I..-lir' A --"..'".,,^ ^-,t l,,,tlr-. I-- ^,,^li+,, ^--,,-..-.
pn)gaalns to rnonitor and assess radiation dose levels, irnage

quality, lu..d cornPliance with radiation safety protocols.

5.

nt Carc in Interv'cntional Mammographic procedures:

Patient Iu t4

Total 54 70

r12
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)

J
)

J
J
r)

"Cturiculum HmdSook of Ir4edical Rediology md Imgjng'fcchnology (Intellrctuel Propefty of the

Natione.l Commjssion forAllied md Herlthere Professions, Ministry of IJeaJth urd Family Wclf*rei."

Unit 'lirpic and c()rrtcllts^ I Iotrrs l\{ arks

ALAITA Principle: Optirnizing irnaging techniques and usi.g
the kru,est possible radiation dose are essential components of
AI,\N-A.

Appropriatc Jndications ancl contraindications.

'I'cchnique Optimization: Paticnt educalion, consent and

prep,rratio:r, history taking, cxposure factors a:rd compression

setlings based on thc patient's breast size and density.

t4

Marnmographic Proccdure: Collirnation and Field Sizc,

Cornprcssion, Receptor Sensitivity (reducdon of patient dose),

l-lsc of AEC, Patient Comfort.
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rtion System

ntinuous Internal

End Scrncstcr Evaluation (ESII)

"Curriculum Hurdbook of Medical Rediology and Imgilg Technology (Intellrcrual property of the
Nationa.l Commission for Allied md Healthere Professions, Ministry of Health md Family Welfare).,,

: 
51i

=.it''F\

Sr. No flours

1 rU.AIt.\ Principlc 15

2. Ap p r<r1l ri a1e Indic ation s 
^n 

d contrai ndic a.tion s.

Technrque Optimization
10

.1. Marmnographic Procedure 6

4. StatT Education and Training

Quality Assurance and Audits
20

5. Patien t C are in Interwen tional Mamrno graphic p roc edures:

Pre-procedural care

During procedure

Post-prrccedurll carc

21

Total
72

il. No. Jomponent VIarks $Teightag A marks

iessional test(s)

Iwo lTritten tests

iarne pattem as Summatit,e test

{verage of two to be considered

\bsence without prior permission to be rnarked as 0

)0

lbtal ,0 ?,3 l5

-onlrnuous assessment

ieminars/Case presentations/ t ogbook/ Casr
'ecord s/ Record bool</assignnrent

Total ,0 q.3 t5

Tbtal CIli marks v0



Writtcn Pa-per

J'1,ire of qucstii)rr \,to. of tltrcstiont Marks p(:

{ tte s^tio11

I',rtzrl

-ong Esszry 5 i{)

ihort Essay +0

70

(ninutes) 150

ESE, CIE Grand total

Practical Viva Sub Totd

50 20 30 100 100

End Semester Evaluation (ESE)

There shall be practical examination for 70 marks in the subject.

Distribution of marks for urriversity examination practical exams:

SI]GGESTED LEARNING RESOT]IICI]S

Subject: Ba-^ics Pathology and Lnag(: Interpretation in Brcast Lnaging

Strbjcct Codc: MMII.I'I'26

\aba. "Curiculm Hurdbook of Medical Rediologr md Imgjng Teclurologr (Inrcllcttul Propeay of the

$ \ Nationol Commision for Allied md Iledthere Profesions, Ministry of Hedth md Femibr gtelfere)."
3t4

S.

No.
Title of Book Author Publication

1 I-Jltrasouncl physics and

technology

\rivien grbb s, clavidcole, A,ntonio

S'ISSANO

Churchill
Livingstone;

2. Manual of Diagnostic
l]ltraso,-rn d

Philip E. S" Palmer (Author) World Health
Organization

-). Physics and Techrrical Aspects

[)iagnosti,: Llltrasound
DINESH K IIAGHEL (Author AITBS

PUBI-I.SHERS

4.

Diagnostic Uitrasourrd

Carol M.

liumack (Author), I)eborah

kvine (Ar.rthor)
Elser.ieq

5. Concise Textbook on Hospital
Managrnent& Patient Care In
Diagnostic Radiology

N.l(. Iiardam,, Lalit Agarwal JBD
Publications

6, Patient care in radiography : with
an introduction to rnedical

imagrrg

Ehrlich, RutI Amr ancl

joanA.daly St. Louis, Mo. :

Mosby Elsevier:

Aw



l{A l'l( )NAl.li

I),tlh()l()g)1 clctccliou ancl clirrgrr,rsis- 'l his se cii, xr l)rescnls chrrrrrclcustics ol lrcuign lurcl ciurccl.()Lls

p:rlhoiogics arrcl thcir nlunr.nogml>hic :rpyrcar.rrncc.

COtlRSIii Ot lf '(l()MIIS

At the end of thc course students',vill bc able to...

CO1: Discuss dtc factors and physiolo.gic changcs thrt rvill affect breast tissne cornl;,,sition.
(-'O2: Identify phl,sicnl changes of the brcrst.
CO4: Correlate clinica.l brear;t th211ggs rvith irnagirg finclings, and comPads,;n with previuus
lnarTImogTorns.

CO5: Identify the rnammographic ap1appearance of path<>logies.

ies and the recommended <CO6: Describe)

)

CO6: Describe assessme{t categories and the recommended clinical follow up.
CO7: Identify the hig! risk and low risk facton lirnited to breasr cancer.
COB: Dcscribe the etiology, marnmographic appeararce, cliagnosis and trealrncnt. of benign breast

: the etiology, mamrnographic appearrrnce, diagnosis and trcalrnent of malignant breast

through patient

)

)

co9:

CO

screening and diagnostic

self-ex and current
;ecl data about them.
ify the risk factors associated rvith brerrst cancer.

)

)

)
CIE, Continuous In 1', Tutorial; P, Practical

TUTORIAL ASSIGNMENTS

Tutorials should be planned to enhance leaming. 'I'he faculty shall decide suitable tutorial assignments of
rninirnrun one hour pe r rurit based on the curricuium.

"Curiculum Hmdbook of Medicsl Radiologr md ImgingTechnologr (Intellenral property of the
National Cormision forAllied mdHeddrore Professions, Minisry of Heelth md Frnily Welt'are).,,

10: Identify the procedures used to diagrosis
11: l)escribe treatment options for breast car

12: Explain breast cancer stages 0 to IV and r

13: Explain turnor node metastasis (INii! cl
4:

:,):\s-\

Teaching Scherne

(In Hours)

Total

Credits

(L+T+P)

Ilx,umnatiorr Scherne

Theory Marks Practical Marks Total Marhs

L T P C (IIE
1]SE CIE ESE

1006 .) 30 70



l)t{A(l'l'l(lAl, ( l( )Ml)O NI:iN'l'S

The follorvirg topics/subtopics should be taught and assessed in orrder to attain the iclentified competency:

,l
')

o
')
,)

,')

:.)[]nit 'Iirpic and contents I Iotrrs Marks

,t
o
o
o
(l
o
()

I

Bre ast Anomalics

Asytlletrv
Invcrtcd nipplcs
Accessory nipples

Accessory breasl tissue

Other (e.g. congenital)

8 5

)

ion and Other

Discharge:

or bilzrteral

Expressed

Nippie retracti

D'.ration and I
1r.1.-"

20 10

Erythema
Mamrnoplasty
Brerst Augmentation: Types: Silicone,

Sub toral

ao. DIEI
t & Other

3.
Lobulated
Spiculated

Asylmetric density: Delinition & Localion
Focal asyrnmetry: Delurition & Location
Calcifications: Irccation- Dennal and Intemal
Causes:

Ma

I11-dehned (indi stinct)

20 15

"Curriculun Hurdbook of Medical R-rdiology md Imging Technologr (htellrcnrel Property of dre

Netiond Commission for Allied ard Healthqre Professions, Miristry of Healdr ud Family Welfare)."
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:'1

')
a,\

1
ll

4,
Interpretation of imagng

Density Score, BIRADS, Comparison of ma:mnoSyaphic irnages
with other modalities.

10 5

5.

Benign Breast Pathology
Cyst, Galactocele,

abscess,

Etiology,

10 5

6.

...''.''1||

Breast Cancer Classification
Stage Charactedstics

Description
Size

Invasive vs. Noninvasive
Lfrph node involvernent
Spread beyond the breast Stages

Stage 0

15 10

r)
"Curriculum Hmdbook of Medical Radiology md Lmging Technology (Intellctual Propety of the 517

r.. ationd Commission for Allied ard Healthqre Professiors, Ministry of Health md Family \Veltarc)." '

V

(.vstic: change s. (lha rrcteristics,
Nrunl;ur'(qu:ur li1\r, Sizc c\ Sl-urpe

I) is tribution:
( llus tc rcci,,t grrrupccl, Scgrnent al, llegi, nrl, Diffulrc (sc altc recl),
NIul tiplcrrr.,ul'r s

\,laryins
B enign charactetistics(typical)

Coarsc

Rim or eggshell

N4ill< of caicium(teacup Jike)
I)ystrophic
Vlscular

Skin(superficial)

Secretory

F-at necrosis

Pturctate

Suspicious morphology (nondeterminate characterislics)
Indi stin ct(am orphous)

Pleornorphic. granular (clustered)
T*.^ -.t ^ -

Linear

.N\



()

o
c
o
o

Stage I
Stage II
Stage III
Stage IV
TNM classif,rcation charac teristics

TNM description

Size
Lymph node involvement

netastasi
MO, M1

grade

Gradel
Grade2
Grade3
Muitifocal
Mt.lticentric
Hormone

"Curriculum Hmdbook of A.,ledicrl Rqdiology md InugingTechnology (Intellrctual Property of the
Nationa.l Cornmission forAllied md Hedthqre Professions, Ministry of Health md Farnily Welfare)."
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Metastasis
T -size
TX
TO
Tis

TI T2 T7T4

lrs

TI,T2,T3,T4

N - lvrnph node inv<llvcrrrent
NX

7.

Risk Factors Associated with Breast Cancer
Ger: cler

Ag.
Brcast dcnsity and brr:asl cornposition
Personal history ofbreast cancer

Fanrily historl'of brt'est crrcer
Personal history of fernale cancer

Genetic predisposition
Menses: Ear\ age at menarche

Late age at rnenopausc

Parity: Nulliparity, Prirnipari ty

I-Iormone replacernent therapy

Obesity
Ethnicity
Il"isk assessment rnodcls (e.g. Gail.'Iyrer Cuzick)

15 10



8.

Bre ast (lzurcer Dctectir>n Me thods
Screcnirrg lnir1r11l( )llrAr)r s

ACll and A(.1{ gtriclclincs
Diagnostic rnalnlt()!11'ams: (llinical finclings & Recall from
sclccning
Clinical examinatrons
V/<;rnen a.gecl 20 to ,10 yctrs, every 3years

Vornen older than 4O ycers, every ycar
Breast self-cxaminations

10 10

Total 108 70

Evaluation Systcm

There will be no Theory examination at university levei for lhis subject.

Continuous Internal Evaluation (CIE)

End Scrnestcr Evaluation (ESI3)

There shall be practical exarnination for 70 uarks in the subject.

Distribution of rnarks for urivcrsity examination praclical exatns:

"Curriculum Ilmdbook of lvtedicd Re diology md Iruging Technology (Intellrcrual property of the
Nationa]CommissionforAlliedaldHedthqreProfessions,MinistryofHealt}rmdFamilyVclfare),,,

I

ll. No. Component Marks Weightage IA marl<s

iessional test(s)

Iwo Practical tests
Same pattenr as Summative lest
Average of two to be considerecl
Absence without prior pern-rission to be marked as 0

Total ,0 0.3 l5
lontinuous assessment

Seminars/Case presentations/ Logbook/ Cas<

ecords/Reco rd book/assignment

Total 50 A3 15

Total CfE marl<s va

ES]], CIE Grand total

Practical Viva Sub Total

50 20 30 100 100

r\

r)
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SI ] G(; I,]S'I' ti1) I,IIA I{ N I N(; I{ESOTIRCTJ,S

c

No.
'l'itle of Book Authol Publication

t Clinical Brcast Imaging: A Patient Focused

Teaching Filc
Gilda Cardenosa

) Interventional Breast Procedures: A
Practical Approach

Cherie M. I{uzrniak

J. (
F

t
Elsevier;

MMRIT Radiological Clinical

'lhe course rnay offer hands-on

in teaching ancl research.

tion- part I

or practical CS

studcntship): 16 hrs/week

sions, allowing participants to enhance their skills

320

M
"Curriculum Hordbook of Medical Radiology md Lmging Technolory (Intellanral Property of the

National Comtrrission for Allied urd Healthcrre Professions, Miristry of Herlth md Family Welfare)."

Diagnostic Ultrasound



"Curricrrhm Ilandbook oflt{edicrl Rrdiolo-qr end Imegrng Teclurology (Intellectul propcrry of tlre

(' Nrtiond Colrmissiou for.{Uied and Ilealthcere Profcssions, IVinistry of I{eaLr}r and Family \iclfarc).,.
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Arlncxures

MONI' fOItI N(; i,TiARNING PITOC]ITI]]SS

it is csscrtti,rl lo nl.r)ilol dr,' lt':rlrrurg l)11).qress olt e:rch ctncliclarc thr<-rugh cottlintt,rus ill)i)r;risrll

and rcgular assessmcnt. It lot <;n11, helps teachers to evalu:rte students, but also stucicnls to

evaluate thernselves. 'l'hc rnonitoring be cl<-rne by staff of the department based on pafticipatrr-ln

of students in various teaching/ leaming activities. It may be structured and assessment sh'all be

done using chccklists that assess various lrspects. Model checklists are given which rnal, be copied

and used.

The leaming out comes to be assessed should include:

e. Acquisition of knou4cclge: thc rnethods used comprise of 'tog Book'which recor<ls

participation in vaious teaching/ leaming acti'l"ities and rnentoring of students. I'he
number of activitics attended a:rd the number in which presentations are made are to be

recorded. The log boohshouldperiodicallybe validated by the supervisors. Some of the

activities are [sted.

f. Joumal Rer-iew Meeting Soumal Club): the ability to do literature search, in depth study,

presentation skills, and use of audio- visual aids are to be assessed. The assessment is made

by faculty members and peers attending the meeting using a checklist (see Model
ChecHistI).

g, Seminars/ syrnposia: the topics should be assigned to fhe student well in advance to

facilitate in depth study. The ability to do literature search, in depth study, presentation

skills and use of audio- visual aids are to be assessed using a checklist (see Model
ChecHist Itr),

h, Teaching slills: candidates should be encouraged to teach undergraduate students. 'lhis

perfonnance should be based on assessrnent by the faculty members of the departrrent

and fn-,m feedback frorn the undergraduate students (see Model ChecHist III).
i. Work &ary/ Lng Book- every candidate shall maintain a work diary and recorcl his

participation ir-r the rtaining progralns conducted by the department such as joumal rer.iews,

seminars, etc. Special mention may be made of the presentations by th6 candidate as well

as details of experiments or procedures, if any conducted by the candidate.
j. ReconCs: reconCs, log books and rnarks obtained in lests will bc maintained by the Head ol'

the Deparuncnt and will bc rnade ava.lable to the University.

L,og Book
The log book is a record of important activities of the candidates during his training, Intenral

assessrnent should be based on the evaluation of log book. Collectively, logbooks are a tool for
the evaluation of training prrcgramlrle of the institution by e:rtemal agencies. The record includes

acadcmic activities as u'ell as the prescntations and procedures can'ied oul by the candidalc.

Procedure for defaulters: every departmerrt should have a committee to review such situations.

The defaulting candidate is counseled by the guide and head of the department. In exkeme cases

of default the departrnental cornmittee rrrav recommend that defaulting candidate be withheld

frora appearing the exarnination, if he fejls to fulfill the requirernents inspite of being given

adequate chances to set himself right.

"Curiculum Hordbook of \,ledical Rrdio)ogy and Irugirg Technology (Intellrctuel Property of drc

Nrtioual Comrnission forAllicd md llea.lthcrre Professions, Ministq' of Health md Family Welfare)."
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liorrnat of Moclcl (lhccklists
(lhccklist- I: MODIil, (llIE(IKLIS'l' t()tt IiVALIJA'1-I()N OIr J()III{NAL tUr)VILiW
PRESENTATIONS

Name of the student:

Name of the faculty,/ observer:

Title of the paper:

Joumal detail:

Datc:

i)

l)

,)

.)

r)

, . .i;,

.)-

)

o
()

il I "Cuticulm Hmdbook of Medicd Rsdiologr md ImgjngTchnologr (lntellcnral Prcperty of the

\ \ , qhry 
N*ional comision forAllied md lledthere Profesiors, Ministry of Health md Fmily welfare)."

I

Name and Signature of the Faculty

SI.

No.
Items of observation during

pre sentation
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