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i ntrorli.rctiorr:

l,ezrrninq (.lbjct: tiyr:sr

skilis rurcl al;ilitic:r 1() rntcr tl'rc iieicl of rliagrr.osllr: imagrrg 
^s 

ell1rv-le\rcl r\,RI'I's. (lraclu:Lles o{ tl-rt: Il\lltl'1"
Protrr-rt1tt will be al'llc t, r dclu()nstratc lhc necessury skiils to integute the theoretical knou,lcci{le ru1(l csscntid
clirrical sliills to pcrlourt ladiography, racliologictl and irnrg-ing proccclures ilclr-rtling inlcuvcrlli()11al
pt.oceciLrres widl utln()sl ::aciialion s2rfety nteaslues as well as to provide cxelnplary p^Lierlt carc in a vancly
of hcaithcarr: scttings s,i.th clivenic palrerlt populutions.

'Ihe objectivcs of thc prograrn are to:

: Proviclc lhc prrfession and comrnrurity with trained qualified MRITs.
r Pr'<.rrziile crltrcatrcur a conrl-,rcherrsive prog:rarii thatpromolcs problenr soiving, crilical thinking ancl

cotrrnunicaticxr skilis in the clinical environment.
. Studcnts \r,'ill clcmonstrate quality paf,ent care skills including professionalisrn ud ed-rical behauors

as specified ur the code ofethics.
o Prcr.ide gracilttte students with specilic sliills necessary rnaking thetr to bc cr>mpclcnt at erltry

lerrel.

Expectation from the future graduate in the providing patient care.

o Shonld be al-rk: to undertake all rzrdiological and irnaging procedures indepcndcudy or ts a key te:rm
member rvhcrcver required.

,; Able lo do lhc i-urage proccssirrg.
r Shorrld bc able to handle all radiological and imaging equipment independendy.
o Should cnstire radiation protection and qualiry assurallce.
o Unclefiahe carc and maintenance of all radiologicai and imagrng equipmeut.
o Able to ev:rluatc images for technical quality.
o Able to iclcutify and rnanage elnergency situtrtious.
rl Able to rcceive and document r.erbal, written and elecironic r>rders in thc ptlicnl.'s rnc(llc2rl record.
o Should hrn t. t'ornputer skills,

o Should bc al>lc to provide empithetic professional padent care.
r Abic to dernonslrrte professional growth, sense of professionalism ancl dcsire to learn.
e Al.llc to clemr,rnstratr: lhe corc values of caring integrity :rnd chscovery.
o l'o exhibit kccn interest, initiative & drir.e ir the overall developmenl of the Depaltment ancl

'I-caclcrship Qualitie s' for others to folio'nr,.

o l-le / She is erpccte(l to be confident ,md to pcrfonr all the dutics diligcntly uzith utrnos1 sincerity
ancl honesty.

T'caching factrlty and infrastnrcture (rninimum stanclard to start thc prograrnrncs):
Insdtutc shor-rlcl urtndatorily be associated $,ith the state rnedical colleges rvhereby drey can rn..il<c use of
thc availzilrle paticnt kracl rurd mcdical infrastructurc as r part of their training curriceihun (lVlay be tlror-rgh
I\4OLD.

c Strurclalone insl.itutions must hre an MoU s,ith either a rnedical college or hospital ot hczrldrcerc

facility ts 1.lcr the cuidelines (desired nurnbcr ol'Rrdiology equiprnent/bcds/Oi)D ctc.) definccl in

the curriculurrr to cnr,urc practical exposurc to the stuclcnts.

"Curriculum Hmdbook of It[eclicil Rrdiolog md Irlrgurg Tcchnology (intellrctud Property of the
Nrtiond Conurissioa for Aliied md Healthcrre Proftssions, Ivtinislry o1'Eleelrh m,J Fnmilv \\/elfrre)."\b. aw
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o Mo[] to ,also rlefinc the racliology clinical supen,isiori of the students -institutional slaff or clinical

preceplors ctn l>e corrsidered.

For the institutes to l>e capal>le of providing high quality training to the student and.exposure to ;rll the

related modalities, it shoulcl have the following

a

a

a

a

a

a

a

a

a

X-ray I lnit ({)R, DIt)
Mobi-le X-ray unit

Fluoroscopic unit
LJltrasonoglrphy, { irlor l)opplcr: l-\uipmerrt
Multi-siic. (l. I Sc;rrr,

Marnmoeraphv

,n"DEXA
MRI
DSA

1 Professor

1 Assoc. Professor

3 Asst. Professor

2 demonstrators

Infrastructurc rcquircrne nt; (wit-h annual intake of up to 20 students):

o Minirnurn 4 classrooms with minirnum seating capacity of 30 studeuts
o Faculty roolns, Cormlon rooms for students
. Auditoriurn/Conference roorlr with rninimurn seating capacity of 150 students.
o A rninirnurn 2000 sqft library area

"Curiculum Hmdbook of Medica.l Radiology ard Lmging Technology (Intellrctual Property of the
Nationa.l Cornmission forAllied md Healthcare Professions, N,tlristry of Health md Family Welfare)."

of Master
staffs ratios rnust be 5:1 tr-, be

or MRIT with PhD in
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Studerlt can teen/ca.fe teria

C)ffice roorns for staff
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(-)

as detenn -red br, the
in the subjects: Physics,

a certificate of

of Latcral llntry cancliclatcs:

Number of intake: laterzrl er.rtry adrnission rrust not be rnore than 10%o of the annual. intake.

Lateral entry to second year for allied and healthcare science courses for canclidat.es who have passed
diploma prograrrr from dre Govemment Boards rurcl lecognizcd by State/Central lJniversity, fulfilling the
conditions specifiecl arrcl these students are eligible to take rcln-rission on lateral enlry system only if the
samc subject hn,c bccn stuclied at diploma levei.

"Crudculurn Hmdbook of \{edical Rrdiolog, and ImagingTechnology (Intellrctud Prcperty of t}re

Nationd Conmission for Alliod md Healthmrc Prcfessions, \{inistry of Heolth md Family \Yelfare),"
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t\ canclicl:rlc wilh e r:rinirnrurr 2.yerrrs {irll-tirnc .Lplr,rr,r in N{eclical Lreging'l't.chn,,L,>.qr'/ll,rdiogrtphr,
rcc()g11izc(l by t (Jovcrnnrcnt Bocly is cligible l-<,r Lrlcral er)ln,k) lhe .]"Lsertrcstcr.

Notc: (ianclidatcs q,ilh muritnum 3 ycurs ftril-tnnc rLplorn;r lr Mcclical hlagirrg 'Ii".h,r,,1,,g1 /ltrrclir>grrrphy
frorn a recognize(l Oovemrnent Rody shall hrrvc pussccl 'plus-two'110+2] with Physrcs, (lhemistry ancl

Bir-,logy ts sub jcc ts u,itli trilinruln .l ycars <-,f raclir-,logy u,,-,rliing cxpclicncc in hc,sprlrL1/tcaclcnric ins tiLtrtion

Candidates with minirnurn 3 years full-time chplorna in l\,lcdical Irragrng T'echnology/Racliogrurphy frorn a

recogrized Govemuent Body shall have passed 'ph-rs-lt,o' [10+2] \ ,ith Arts/Comrnerce as sub jects,

should have studied Physics, Chemistry and Biology as principal subjects during the tctrurc of the Medical
Imagng Technology course u,ith minirnum 1 years of radiology working experience in hr>spital/rcrrdemic
institution. Eligibility of the lateral candidates basccl r.,n exarnination colrducted by N{JAI IP.

Forergn nationals and candidates who have qualified frorn a foreign Universrty/BorLrd should obtain
permission from dre NCAIIP comrnission prior to the achnission for equivalence of the ouaiification.

Notc: Curriculum task forcc members decided not to submit the Diplolna of MI{I'I'curriculum
and requested NCAI{P to phase out the course within five years. (As it was der:ided during the
previous mceting),

Duration of thc course

\-. Durationof the course: 3 years (6 semesters) * 1 year (7'r'and 8m r.;ernester) internship. Total 4 years or 8

sernesters prograrnne . (per sernester 640 hours of Theory ct Practical hours) and 2400 hours of intemship.

Total hours oflhe course: 6240 hours.

Mediurn of instructionl

English shali be thc rnedium of instruction for all the subjccts of shrdy and for exarnination of the course.

Maximtun pcriod for completion of the course:

o 'I'he rnaxirnurn period for cornpleticrn of BMRI]' is 7 years.

o If a candidate does not cornpiete u.ithin the (rycars, he/she should re-registcr.

Attendance and Monitoring pr()grcss of studie s:

' A candiclate shall study in concemed clepartrnent r-,f the Institute for the entrrc pcriocl as a fi-rll time
studcut.

' A candidate rvho has a tninimun of 75o/o attcndance in theory and practical scparately and who
has fulfilled other requirernents ol the course shall be pennitted 10 appear tor e>:mlilrahon.

' A candidatc having shortage of attenclance shall rey-re at the exam when it is offered next.

Assessrnent and Evaluation

Scherne of Evaluation

'fhe acadcmic perfonnancc is assesscd on 1he brrsis <;f both Continuous Intemd Evaluation (CIE)
,tsscsslnenl and I}rd Scrncsler ljxruninltiou (liSL) irr c:rclr sc,rncsler.

ESE rveightage will be in thc ratio of 30 o./o for CIE a:nd 7(l o/ofor ESII.

"Curricuhur Hnrdbook o{ Medical Rtdiolog, urd Imrging'l'echnology (liltellrchrd Property cf the
Nationnl Corlmrission for Allied and Healthcere Professions, Ministry of }lealth ard Familv \Yelrare;."
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Continuous Internal Evah.ration (CIE)

. 309,i, of the total rnarks is allotted for CIE in each course.

. 50q,n of CIE shall be based on the average of marks obtained in two notilied fc>nnative written
tests. Absence without prior permission for a formative' test shall result in scoring of the test as

. zefi).
o The remaining 50ok of CIE will be based on intemal assessments in the form of evaluation

. seminars, joumal club presentations, case presentations, completion of assignments etc. which s.ill
be specified in the individual course errdcula

o CIL'I will be conducted for theory and practical for each course rvherever: apPlicablc.

CIE rn the parlicular sub jcct in order
for thrt subject.

o
el

o
o
o
o
e)

o
o
o
o
o

fr"ilfrll all following

for
the prescribed
75oh attelnd v1n
Shall have
aPPearance

' Secure at I

' Fulfill any

The End semester ex

Practical examination

Written tests with question types, pattenl, duration :urcl weightegc as specifiecl

Course-wise curricula

In case of f:ril, r a ,:anclidzrtc has t<>

corylucts exam for the particular course vely next time.

"Curriculurn Hmdbook of Mcdicel Rrdiologl, 1n61 Innging'fechnology (Intellrcttrnl Property of rhe

Nrtion,rl Commission for Allied srd Healthc,rre Profes:ions, i\{ilistry of Herlth urd Frrnily Welfrre)."

E in a particular course; zurd

-'ribed by thc University fiorn ti
exarnination for:rll courses and

txne to tllrc.
d in addition,

()

ry
L

I

()

l1
()

U

tJ
.)

' Setting of question papers and evaluation of ansrver scripts zrs per lJniversity rcgulatir,rns

r Przrcticalexamination
Broad outline would be in the form of Spotters, Demonstration of equipurent handling, Case

bltsccl cliscussions.bltsccl cliscussir.,ns.

Critcria for pass:\/rlfcrla Iot passS

A Cardidate lnust score 50PZseparately in ther wherever applicable to bc declared as pass.

In case of f:ril, su'bsequently a ,:anclidzrtc has k> appcar for both theory and practical exarnination of the
rurivcr:si11, in that prrticular course.

Attcndancc arrd appcarancc for Exarn:

Carclidatcs not possessing required atlcnderrce in a particular coul'se as prescribecl by LJniversity will not
be dlorved to lake up exarninations and has to appeal for supplernentlry exarninttion rvhenever board

$*p.rrdt All students shallt.e paid aminimtul amountof Rupees TOOO/-permonth as stipend during
intemship or at plrr with other streams as per Consumer Price Index es pe r NCIAHP ,Act.
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Structurc nf thc

Overvieu,

J)t 
()gratr-l

F" "".t"ti,r" i,,;,;".. 
*

(X2 credits)

1.

2.

3.

4.

5.

I fuman Anatorny
Physiolc.,gy
Pathology
Basics of Mcrobiology
Basics of Biochemistry

Core cottrsc"^

(109 credits)
2 Conventional Radiography and Equipment
3. Clinical Radiography Positiomng @art 1)

4. Clinical Radiography Positioning Q*t 2)
5. Radiography and Image Processing'I'echniques
6. Contrast Media and Special Radiological procedures
7. Cross Sectional Anatomy
8. Modem Radiological kr"grg Equipment and Physics
9. Interventional Radiology Techniques
10. Patient Care in Radiologr
11. Basics 'Iechniques in CT Technology
12" Radiation safety in Diagnostic Radiology
13. Quality Assurance in Diagnostic Radiology and Regulatory Requirements
14. Basics Techniques in MRI Technologr
15, Introduction to Nuclear Medicine Techniques
1 6. I-lltrasound Techniques

Progralnlne Courses 1. Introcluction to Healthcare

3. Basic Computers ald Infonnation Science
+. Medical Law and Et-hics
5. Professionalisrn and Values
6. Principals of Management
7. English and Cornmunication Skjlls
8. Biostatistics and Research Methodologv

40 Crcdits lntemshilr

Total crcdits: 170

Distribrrtion of Credit"^:(l
()

(.)

i_S

()

U
()

O

O

O

O
{)

L-kctures- t hour 1credit

T- Tutorial-' t hour: 1 credit

P - Practical- 2 hours: 1 credit

Clinical (Studentship)- 3 hours: 1 credit

"Curiculum Hmdbook of Medical Radiologr md Imaging Technology (Intellrctud Property of the
Natiotrd Comlission for Alied and Heelthcare Professions, Ministry of I{eafth md Far:rily Welfare)."



( Ir.rrriculurn C)utlinc:

'l'eaching and llzunination Schcmc

Course Name :Bachelor in X,tedical Radiologv and Imrging Techrology

l)uration of Prograrn: Four Years (Ilight Semesters) Pattcm : Irull'firne Duration : 18 Weeks
Seruester: Fint

za
p
F
O

a
o

(J
q
I
or1

'l'caching Schcrne llxamination Scherne

Fl F
A
o

.+t+
t t-i
OJ

Thcory Practical

lo';
) Eri
H:.!

H

CIE ESE Total CI
u

I]SE Total

\,Faa
! c! ta It

JJaa E}2..

t

fhmm
Anatomy

t
Fo
HO
E
tq

3 .) 2.5 30 70 100 50 liiC

2.

Phvsiolory LN

m

J 3 2.5 30 70 100 50 100

3.

Ilasics of
ILsdiation
Physics

ta
J-tr,
e

2 6 ) ii)

30

70 5o 30 70# 100 50

4.

lntroduction
to Healtltc:are

k+

z
aq

7 1 70* 50

5.
Tcrrninoioqy
md Record
kecping

iHg
ca

30 70r' 100 50

(')

()

)

( )

()

()

()

)

)

6.

-, I

&

1 3t) 70r 100 5t)

I

7.

I\{edicai Larv
md ]lthics F-b

HC
daa

L 1 30

.:

10+ 100 50

8.

Pro!.-ssionali
sm and
Va lrrcs

lioLO
JAtl
cq

T 1 30 70'- i0t) 5{l

9.

Principals of
Managment

,.r 6EIFO
aqo

1 1 30 70* 100 5C

10.

English &
Co rnmrn icati
on skills

-'oFiHO

?apl

'I
1 30 10* 100 50

"Ctrrriculuu Hmdbook of Mcdicd Rrdiology ud LrugiugTcchnology (Iotellrchrcl Property of the

Nrrionel Coormission for Allied md Henlthcrre Profes;ions, NIinistry of Herlrh md Frrni! \1t"16*ror."
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Ilulti r'
' i{'r<iioL,g'

(-lirrrcri

.l !. i'lclrrcrt,L.,

1>rrt I

, (sttr<lcnlslrp)

I

I

I

l5r i
I

' lbtal t3 2 2l) 23
I

,0 l--l 100 -" i {oo

Strtdent (irntact llours Per \\/eek: 36lLs.'l'ircorl,and yrracticirl periods of 6(t rninutes cach. Nlcdiurrr of lrrshur:tion: llnglish
I\[rrks:400

{Clinical ,/ Practicals (rrs/rver:k) j :
'lrtlrrrrrl Asscssmr, rl, //. Esl(irl)rl Assesment.

'tbtal

\

(

I

'1'cac:hirrg and llxarnination Scherne

Course Narne :Bachelor in Medical Radiology and I-maging'I-eclurology

Duration of Program: Four Years (Eight Sernesters) Pattern : Full Time
Semester : Second

Duration : 18 Weeks

S.

N Couse 'I'itle Crr:::e
Code

Teaching Scheme Examination Scheme

Jt
I

0
0

€
A

o: r
=f

6j

Theory Practical
]IE ESF CIE tr.5ts. Totd

'lbtal

z
sz

d
}(

a

H

z k

c

k

x A c

1.
B:
M

,rcs ot
:robiolow

tsMru'I
-0 11

2 2 2.5
30 70 100 50 100

2.
Biochemistrl 012

2 2.5

.).

Conventional
Radiography ,

md,
-BeurDment

BMRIT
-013

-4 2 5 2.5

.rt, il) 100 50 100

4.

Clinical
Radiography
Positioning
(Part I)

BMRIT
-014

4 1 6 8

30 70 100 50 tuti 100 50 ?.00

5.

BMRIT
Radiology
Clinical
Education
peil: II
(studentship)

I

I

I

15 5

llotal 12 1 .23 22
.100 10t) 500

Str-rder.rt Contact Ilours Per \,Veek: 36llrs.'Ihcory and practical periods of 60 rninutcs eaclr. Mediurn of
Instruclion: English 'Iotal Marks : 500
z\bbreviations: ESE- Errd Senester Exrun, Cill- (-,rnlinuous hrtemal Evalu:r1ior-r, L - Lectr-rres, '.[ - T'utorial, ]) -l)ractical
'lntenal Assessmenl, # ]lxtenral Assessmcnt.

"Curricultur Horribook of Mcdicd lUdk,logv rncl Irrugirrg I'echnology (lntcllechrel Prvlrrny oI tl,e
National Comnis;ron lbr,{llied ard }Jcddrcrre Prof es:ions- N,Iinistry oL Hc.ddr urd Frrrnily Welfa,c)."
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'1btr.l

30 100 50 100
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'.1'caching ancl I ixalninatiorr Schcrne

"Curriculum I lurdbook of Medicrl Rqdiologl, a16 Iruging Technolog, (Intellrchral Ptoperty of dre

Nationel Conrrnission forAllied ud Healrhore Professions, Illinistry of I-Iealth md Family \Velfare)."
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(}rursc Narnc: lilchckx: in ivlcrlicai

l)trlatiorr of l)rogr:rrn: llour Yr:ars (i:iight SelrTcstcrs) Pattern : Iiull 'l'irnc 1)uration : 18

Wceks Serneslcl: T'hird

S.N. Course
'Iltle

o

o

o

o
U

'I'eaching Scherne I ixruninrti<>rr Sche mc

oo'
Fr<
.,€

F

Io
o

(j{
g

.o
UF.
O,'1

Theory Practical
!*

OF
(:

.9

ou
L.=
x

14

CTF, ESIl 'fotal (-il,, ESE, To tal

k

A
€

I

a

k

Y crI
*

k
a
h
d

a
x

z a

1.

Pathology F

>i
2 2.5 30 70 100 50 100

2.

Uhnlcal
Radiography
Positroning
(Part II)

FH
d

;ri 
=

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

.)_

l(adrography
ard Image
Processing
Techniques

H
H

a:rcao

2 2 3 30 10 100 50 100

4.

(rntfast
Medla&
Sper;ial

Radrological
procedures

O
F.

t!a
CA

2 6 6 2.5 30 70 100 50 JU 70# 100 5U ZUU

5.

lJMtu I
Radiology
Clinical
Education -
Ptrt III
(studentship)

l2 1

Total 6 4 26 2l 400 200 600

Stuclert Contact Hours Per $7eek: 36Flrs.Theory an{ practical periods of 60 minutes each. Medium of
Instruction: Bnglish Total Marks: 600
Abbreviations: ESE- End Sernester Exam, CIE- Conlinuous Intemal Evaluation, L - Lectures, T - Tutorial, P -
Practical 

:

*Intemal Assessment, # Extemal Assessment.
*Internal Assessment (Institutional l,evel examination) marks are not to be counted for the grade at the end of
thc sernester,
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'l'c.rchi ng arrrl Iix'arnination Schernc

(lottrsr, Narnc :lltclrclol in Nleclical Racliologi- ancl lrn1uir1g Technologl,

f)uration of l)rograrm :FourYeais (EightSernesterc) Pattcrn: Full'I'irne l)trration: llJ Wceks
Sctrrt slt r' : I irlr,trth

S.N Coursc 'llitle

o

o

O

Tcaching Schclnc Examination Scheme

Fr<

€
F.

o

<B
d
ao

'rt
€

Theory
Pm<:tical

F

x4t-l *

I
H

CI
E

ES
E

'lirtal CI
E

ESE 'I'otal

I
z
H

d
2
(

ll
tr6
2
d

,:a
d
z

I

Z
(

z
I

,.
r

!
d
2

1.

Cross sectional
matomy F

H6
dd
!-a- 2 6 5 70# 30 100 50 100

2.

Modern
Radioiogical
Imaging
Iiquipnrent
and Physics

O
N
O
il
az
pa

2 1 2 3 2.5 30 100 50 100

t.
Radiology
'l?chniqrres

ti
d6)
d-
pq

2 1 4 4 2.5 10 30 100 50 71tj 30 100 50 : 2OO

4.

Patient Care in.

Radiology : ilHNczN
z-
pq

1 7 4 4 2.5 70 30 100 50 70# 30 100 50 200

5.

BMRIT
Radiology
Clinical
EdLrcation -
part IV
(studentship)

t2 4

Total 7 .t 26 22 300 300 600

Student Contact Hours Per Week: 36Hrs.Thcory and practical periods of 60 minutes each. Medium of
Instruction: Iinglish Total Marks: 600
Abbreviations: ESE- End Sernester Exarn, CIE- Continuous Internal Evaluation, L - Leclur,:s, T - Tutorial, P -
Practical
xlntemal Assessment, # Extemal Assessrnent. '
Intemal Assessment (Institutional Level examination) marks are not to be counted for the grade at the e nd of the
set1lester.
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"Crtrricuhur Hmdbook o f Ivfedical Rrdiology and Inuging Technology (Intellrcnrd l)roperty of dre
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'l'ca,.,ir ing irnc'l 1,,.iun in atiorr lichclnr:
. (lotrrsc Name.:B,achelor il Nledicril ilzrdic-,logy and Imaglng Technologr
I)lrr:ation. of Flogr:un :llorrr Ycai i (liight Slcrncstc:rs;) i)attclrr l lrull'f ilnc I)uration : 1{r,

Wceks Sellestcr : Fifth

Str-rdent Contact Hours Per Weck 3(r riods of60

)-
(.)

f)

U

U

t)
U

t.)

(-)

(__)

(_)

U

U
(-)

U

U
U-
()

Instnrclion: English l'otai Marks : 500
.Abbrcvitlions: ESII- End .sernestcr Exun. CIE- (l<xrlinuous Intr
I)r,tc ticri
'1' Inkrn al Asscssntcnt, # Extemal Asse ssn-ren t.

''Irrtcmal Assessrnent (Institutional [,,:r,el examirralir-rn) mmks ere

tire scntc:stcr.

Evaluation,

N4edium of

T-Tutorial,P-

"Crrdculurn Hurdbool; of lr4edicd Rndiologry urd lnuging T'echuology (Intellehral Property of tle
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for the grade at the end of
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4a
(lour.^e Title

O
o

o
O

'l'ex'hing Scherrre Exarrrination Schemc

EicE

o

F

d
I

.:v

O

oCr
=+EF
Qr,

-l'hcor'1' P;rc tic.rl
Grancl
'l'otal

o

EO

x
t!

z
x

J

z
x

z
t

J

z

z

J

z
T
z

*
d

Z

z

*

n

I

z

1.

Basics
Techniques in
CT'Itchnology

F
dN

pa

4 1 8 o 2.5 30 70
10
0

50 30 70# l(x) 50 200

2.

Radiatron Safety
in Diagnostic
Radiology

FH+

€
2 I 1 5 2.5 30 70

10

0
50 30 70# 100 5{) 200

3.

Qlrahty
AssLtrance in
Diagnostic
Rrdiology md
Regrlator'7
Requiremt-rrts

N
O
ir
H

pq

1 I 2 .) 30 70# 100 50 100

4.

rJ.Nlt(I',1

Rrdiobgy
Clirit:el
liducgtion -
part \r
(str rder rtshio)

72 4

Total ., 26 2t 20
0

300 500
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Scrnc,
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"f Pr"g
ster: Sixth

(s

S.N,
Course
Title

I
o

(-)

o

Teaching Schcrne Iixrtrninittion Schcrnc

!>.o

9<
FL

C.E
o
3
F

\,
-g

€

heory ' Prac tic utl
( irartl
'l outl

,c
!+()J

L

L]

=d-4)

CIE ESE Iol 'al CIE ESE 'lbtal

.i
d
z
I

z
x

z

d

A

z

'I.
c1

,E
z

A
,1d
z

d
z
i4

2

h
z
r
z

z

2

I

Basics

Techniques
In MRI
Technology

I
N
O*
E
Fq

., 1 8 8 2.5 30 70 100 50 30 10# 100 50 201)

2.

Introduction
to Nuclear
Medicine
Techniques

rN
O

i{
cZua
ca

I I 2 3 2.5 30 70 100 50 l(x)

3.

Uitrasound
'Iechniques F

H

axoe

2 1 J 2.5 30
^t

100 50 I00

4.

Biostatistics
A:rd
Research

Methodology

6
No
il
Ea
pq

1 ,l 2 30 70+ 100 50

5.

RMRIT
Radiology
Clinical
Education -
part VI
(studentship)

15 5

Total 7 4 25 2l 300 100 400

Student Contact Hours Per Week: 36llrs.Theory and practical periods of 60 minutes each. Medium of
Instnrction: English Total Marks : 400
Abbreviations: ESE- End Semester Exam, CIE- Continuous Intemal Evaluation, L - kctures, T - Tutorial, P -
Practical
xlntemal Assessment, # Extemal Assessment.
xlntemal Assessment (Institutional Level examination) marks axe not to be counted for the grade at the end of the
semester.
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Strrclcnt"-hip or obscrr cr.-hip rntlst ilrcltrric:

t .,\ tlinitntrtu,,jii { hr,rrrs 1rl'L rveck is c,;rrsiclcrcrl ts strrtitrrlshi]r ilr crcrl scnrcstcl's.

o l)rrrviclc sitlrr.rililr,,n ln,.l rskill labli for Prirclisirle skills ..lricillr: lo lire Plr>gmrn irt thc inilttl ltals <>l-

, ,lrscrr,,:.r:s[l],r/ s t rxlcn lship.

c .ilvcry sclncster mr.rst har,,c selli[rrs/\\'orlisl-rrps .)11 new ctei,eloprncnls/ l.cchnokrqlcs. (]heck

rullnexure for rnarkilg criteria.

(f
o
O
(1

(')

o
o
o
o
()

(-)

()

()

()

o If the clinicnl facility is not within the sarne campus, transportation should be provided to the

students and ilterns.
r All practical skrlls rnust bc supervised and r:ecordecl in a l-og!<,oli and skills to be evaluatccl afterAll practical skrlls rnust bc supervised and r:ecordecl in a l-ogbooli and skills to be evaluatccl after

the con'rpletiorr r>l' the int:rnship.r -- ---_ -__f

('t
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_)

()

()

(-)

(.1

(.)

()

)-
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'['eaching and Iixarninatiorr Sche rnc

(lotrrsc Narnc: lJachclol rn NIcclictl Radi,rl,rgv 1u(l L-n,lqlne '1",

I)rtratiorr of I)rogralrr: I,'orrr Yc:ars (8 Sclncst<:rs)
I)attern: I iLrll' I ime 1J.()1,r1( )rl Intemsh\t
Scrncslcr: Scvcnth & lii
Internship: minimum 240(l hours (calculated basecl on 8 hr-,urs per c[:ry for one ),e ar of mternshi

Every candiclate after passing all ser-esters examination is rcquired 1r> r,urdergo compulsory illemship 1o

Students rctational postings during which students have to work under supervision of

the satisfaction of the collegc aulhorities and University frrr :r period of 1 year a-. to be cligible fr>r the
award of the degree. The internship is partial fulfilLnent of the reqtrirements for the graduation rurcl no
car-rclidate shall be declared to have completed the progran'r otherwise. The intemship shall bc complcted
within 18 months of the date of passing final examrnation.

a)

e
.)

an experienced s

I monlh

1 month

Magnetic Reson:rnce 2 months

Internship

whotr
from scrutiny of shall be

undertal<en bv an ive approach ins ancl at
the end of tl-re Based on the of the

which the

I. RATIONALD

The Clinical Education, is designed' for the students to familiarize thern with the appli:ations of
tadiography, mammography, radiologi,;al spccial pr<-,cedurcs, CT, MRI and advanced imagrng techniques
etc. Student should be able to reliabiy ,perfonrr all non-contrast plain radiography as rvell as, contrast
radiologrczrl and imaging prccedures along with Radiologist.
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2. C()N,It)I.t',t'l,lN(lY

Idcntify thc l\ntlonrr' 1,, lre imuqccl, Prrrprsl'ly itosili,rn ihc plrtient for Imleing. (lorrcclhr se lcct ,ri)l)I1)Prirrlu

prjcclion/prrrjeclions l() clclr()nslr:irtc tire rrrca ol-intcrcst i,lse appropriate ratliographic/rrrcii,,i,,sicel rurcl

irnaginQ pa1al1letcrs.

3" COURSI] OTIICOMIiS

On corrrpletiolr of this sul)iect, the student should be ablc to:

Correcdy Identify the Anatomy to be i

(a)

(^)

o
(.)

r-)

o
o
r.)

(J

(-)

('-)

a-)

.)

()

()

()

()

a

a

a

a

To properly position thc 1:alient for radiography/Radr

Correcdy selcct appropriate pro jection/pro jections to

radiograpluc irn:rqc front u

in radioglaphic

Note: ESE* will bc c<tnducted immcdiate after end of thc 71' & 8t' semester at the instittrtional
Jeve l,

-E n d S e ne.rl er Exam i n ation,

"Curiculurn Ilmdbook of Medicel Rrdiolog md Imagilg Technology (Iltelle tual Propeny of the
Nationd Comission for Allied and Healthcare Professions, Milistry of Health md Family Welfare)."
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Tcaching
Schemc

Credit
Exarnination Scheme

F.l F A
+
-sr+
rJ,

Theory Practical

6
F
o
c.

CI]], ESE Total CI-F] ESE* 'I'otal
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a d
x

a a
l
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x
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x
d

a z
I
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20 100 50 1 LXJ 50 20tl 100
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E;;. N--[ - -- N;;"f p.".tt"V E;;;i'7 e.slgn-rn"rry' c*_"-st.,av

-S"v.nt-h 

s.mes

I Rtcliauon I'hvsics
2 Raclio ur:rphic Positroninq

3 Conventiona.l Radiography and Equiprnent

4
(lon tra st N'lc cl i a& Speci al Radiolo gic atl im agi4 g p r:ocedure s

5 Intervenfir.rn rl Radiobgy/ irnagng techniques

6 Paticnt Car<' in Itadiology

7

B Radiation Safety in Diagnostic Radiology

9 ic Radiology and Reg Requirements

10

11 Introcluction to Nuclear Medic

72 { Iltrasouncl'l'cchniques

)
5.G GTIIDELINES FOR TATION (TNTERNST{rP)

nrncnl, Public linrited, private enterpnscs orfhe Institutes/Hospitals/ Diagnostic Centen can

2. Corporate Hospitals

3. Private Hospitals

4. Diagnostic Centers

5. Ary other relevant industry

Note: All thesc needs to be approvr:d by the NCAHP competent body.

6. EXPECIAT'IONS FIIOM Skill Knowledge Partner (SKP)

Helping institute in developi:rg the followirlg cotnpetencies among students

Institute as per their prograllxne arcas like

I

"Curdct:hrn Harrdbook of lr{edicd Rediology md Iruging Technology (Inteiletuel Propeny o{ the

Netiorel Coamission for Allied ard Flea.lthete Professions, Itlili:try of Herltlr urd Frmily Welfare)."w

Institutcs/I-lcrspitals/Dragrrosti c Ccnters approvecl I

. SHll Knorvledgc Partncr (SKP) : To be identifiec{

1. Gove rnrnent I lospitals.

Eighth Scmcstcr

Bastcs I echnrques rn C l Imagmg'l echnology

Basics Techniques in MRI Imaging Technolog,
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a

S,rft Skrl[,, t.c. ( ],rlrrrurrir:rrli,ru. l)rcscrrlrrliou ;rncl,,tltrls.

l,rte Shills i.c. '['unc tnartagcrtrcnl, Safctt,. lrrn,,r',rlrrru, ]i111,'",r,'cncurship, ['canr llLrilcling urtcl olhcrs

I lancls-otr I)r:a<:iices i.r:. I)t1icu1 Safcty, llarlroelaphr',/lt:rcli,,k,gicrl rlncl Inragir-r{r ancl Qualilv ,r\ssururcc
aspcc l.s.

7. Principal
maintained in
for traiuing.

)

8. .The desrgnated facul

Cente rs. Jf
parents, relalives

Peers.

by rnentor along

r unclertaking ftrr'

Diagnostic
(through their

thernselves and theiruay be utilized for

. Studel1ts have to fill thc by ruthorities
training of{icer in the Institutes/Hos
should also carry with hirn/her t}e Identity card issued by institute during training period.

o I lc/she will have to get all the necessary infonnation frrcm the trairring officer regarding schedule of
the training, nrles and regulations of the Inslitutcs/I{ospitals/Diagnostic Cente rs md safety procedures
to be foilorved. Student is expectecl to observc these rules, reguladons, procedures.

along with training letter and submit it to
)nters on the first day of training. Student

()

r)
U

U
(_)

U

U

U

L,)

()

()

"Curriculum Hmdbook of Medica.t Rrdiology urd Innging 1'echnology (Intellctual Property of the
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Students shoulcl kn.-rw th:rt if they break any rulc of Insrrtutes/Irlospitals/l)iagn<>strc (,cnters or do not
Iollow the discipline then Institutes/l{ospitals/Diagnostic Centers can terminate the training and send

back the student.

It is tlle responsibility of the sudent to collcct infom.ration frrcm Institutes/Hosprtals/Diagnostic
Centers. about Radiography/Radiological & Lnaging procedures/ Patient Safetv 7'work
ethics/professional practice s f orgoniztnonal structure etc.

During the training period students have to keep daily record of ali the useful infonnalion in I-og book

should i

along with the tirne ancl date and typ,-' of Radiogml:hy/lladiologicrl .k Lnaging proceclures, h<>w i1 rvas

perfonned witl p:uienl.'s history any difficulty encountercd.

Mdnt'ain the Diary/Logbook ancl get it signecl from mcntor as u,ell as lnstitutes/Llosprta-ls/Diagnostic
Cenlcn'Iraining in-charge.

In case they fact arry major problem in inclustry such as rur accident or any disciplinary issue then thev
should irnrnediately reporl dre same 1o the institl.rte.

o Prepare final report about the training for submittilg to the department at the tirne of prcserrlalion and
viva-voce and ge1 it srgned frorn rnentor as wcll as instit-rtes/Hospitals/Diagnostic Cenlers training in-
chargc.

9. FORMAT FOR TRAINING P.EPORT9. FORMAT FOR TRAINING P.EPORT/, I'UI\IYIII'I fUI II\fIIl\II\U llJATIJI\I

Folbwing is the suggestive format for the training report; actual fonnat rnay differ slightly clepencling upon

NING P.EPORT

the nature of Institutes/Hospitals/Diagnoslic Centcrs. 'Ihc training report may contain the following

. Tit]e page

FORMAT FOR TRAINING P.EPORT

bwing is the suggestive format for the training report; actual fonnat rnay

nature of Ins titutes /Hospitals / Diagno s lic Centc rs.'Il-rc training report

,.)

.)

t.)

J
,.)

rJ

J
J
l,)

J
U
(.)

Chapter 4.

Chapter 5.

Chapter 6.

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

u,ith their

S afety pro cedure s followed

Particulars of Practical Experiences rr Radiology and Imaging

Short report/description of the project (if any done during the training)

Special/challenging experiences encountered during training if any (may include siuclents
liking & disliking of work place.)

References /Bibliography

"Curriculum Hudbook of Medical Rrdiologr urd Inragirg Technologr (Intell€tud Property of the
National Comissicn lbr AlUed urd Healthcarc Profcssions, Ministry of l{ealth urd Family Welfare)."



1 U. St i(;G lrS' l'lll) Ll tAli.NING S'IRA'l I iGI lls

Strrclerrls sh,,trlil visit thc rvebsitc of thc Lrstitutes/I{osprtrils/Diugnostic (.culcrs rvhcrc thcv arc

ctc. 'I'hey s[r,,irld also rrler the operating nranutls of thc rnajorrnachines arrcl opcr,rlior-t, testing, cltuLlitv

coutttrl ancl slandard operating proceclurcs ancl practices usecl in the Racliologv. Sluclcnts urru, also usit
r.vebsites relalecl to olher similar industries as their leaming,:esource. The tr,rining rrcliuty rnry vary

er:corcling to natLrlc and size of Lrstitutcs/I-Iospitrls/Diegllostic Centcrs. The clcteils of activities to l>e

.)

completed during 6 rnonths should be plarured appropriately. The evaluation of (jliniczrl, Education
(Internship)rviil be done on the basis of skilis acquired by the student during dis 6 rn<>nths pcriod.;kilis acquired by the student during dis 6 tn<>nths pcriod.

ASSTJSSMEN'T

I rarnrnq
duration

EDUCAT'ION

Out of 30

\)

(J

U
(J

I

L)

( _.)

()r

w "Curdctilum Hmdbook of Medicsl R{diology urd Inugilg Tec}rnology (Intelletxa.l Property of tLe

N ational Corrunission for Allied md Healrhere Professions, Ministry o1'I{ealth md Femily Wclfare)."

EVALUATI O.N SI-IEET FOR CONTINIIO US IN'I'ERNAL EVALT ] ATION

Marking criterir for serninar/ptesentation at workshop/conference ancl rnarliing criti:ria for
stpcn isr,:r/rrentor faculty mentioned in the log bc,,ok template.

CONTINUOUS
INTERNAL

EVALUATION

(Weekly report of all 6
months and attendance)

-bND SEMIJS IIJI{
ASSESSMENT

(Practical and Oral)

Total marks

6 months Max. marks Min. marks Max. marlcs
Min.
marks

Max.
marks

Min. marks

100 50 100 50 200 100

Sr.

No.
Enrollrnen
t Nulnber

Narrc of
Student

Seminar/presentation
in workshop or

conference

Marks by
Supcrvisor

Marks by
Mentor
Faculty

Total
Marks

Out of 40

(A)

Out of 30

(c)

Out of 100

(A+B+C)



l)ls'I'I{t1}U'l't( )N ( )tr t,tND-st,lMt,ts't'llli-l.lxAMINA'l'I()N (lislrx) MAttKS

Marks for'l r.tining
l{cpr>rt

M ark"^ for l) ractic al's Mark"^ for
()ral/Viva-vocc

'l'otal l)Sllrnarls

25 25 50 I0()

tion infront of the

- .- 6"J .S^l

of MRI'I': Co-

"Crrrriculum Hardbook o f L{edical Rrdiology and lr:nging Technology (Intellrctual Property of dre
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must inchrde rninirnurn two rclated(25 rnarks)
intcrral exarnincrs.
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i,ilqo i)or>k' l'crn Jriirte:

I nstil Lr ir'/ U rrivt'r.;i1.1, I-or,,rr

Correr Page

L

Nanre of Ll'rc Student:

Name of thc Uncler Graduate clegrer::

USN:

Batch:

- 
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PAR IICULAI(S OF STUDENT
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Contact details:

Email id:

Signattte of the student:
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satisfactorily cornpleted the training requirements for thc Pr()graltlme of Bat:hcl<lr in Meclir:al

(r.ame of the Institute/University &

responsibilil.ics during her/his Ur-rder-
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SECTION I: CLINICAL POS.IINGS
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SEMINAR EVALUATION FORM
Evaluation of Seminar
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sl.
No

Criteria 5

Excellent
4

Good
3

Average
2

Below
Average

't

Poor

1. Content of thc Presentation
2. Aesthetic of slicles preparatiotr

J. Oratory & Presentation Skills

4. Audio- visual aids used

5. Clarity of presr:ntation

6. Critical Analyois
7. Ability to respond to questions

on the subiect
8. Abilitv to defend the topic
9. Relererrcins
10 Implementation recent

advancement on the Lopic
Total Marks:50



SEMINAR SCORE SHEET

)

)

)

S.No. Score

1. 0-5

) The competency in skills expected to marase each radiok>siiui irrro"ii* o-5

)

)

)

)

)

procedures

.). Responsibility, punctuality, work tq> of case, involvernent in

follow-up reports

0-5

4. 0-5

5. 0-5

S(X)RIN(J 7

J
.J

J
,-J

J
J
J
.J

J
J
J
J

1 Poor
2 Below Average
3 Average
4 Good
5 Excellent

Notc: A score of less than 2 il-r any of above iterns will represent unsatisfactory conpletion of internship.

"Curriculum Hurdbook of Medical ltediologr end Imegnrg Technology (Iiltell@tuel Property of the
N atiqnel Conmission tbr Allied md Hed[hcare Professions, Ministry of Health md Family Welfrre)."

St4rervisor/uentor shall be determined the rnarks basis of the follou.ing:

Parameter

Proficiency of knowledg,c required fcrr cach radiolc-rgical irnagrng
proccdurcs

Capacity to urc'rh in a tearn @ehaviour with colleagues, technologisl ancl

reiationship with other healthcarc workers)

Initi ative, p articip ation in discussions, rese arrh aptitude
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Items of observation during pfeserrtatit'lrr

Adequacv of Content/ Infomratiorr in tl'ur krg
book

Relevance of Content/ Infomratiorr in the log

Shows professional conduct during thr: Tcaching
Learning session

submissions of

Work Relationship & Frequency of consulting

Signature of the Co-ordinator
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Lllrtding ;tnrl ( llassillcation

( ;r'a(lirl!, svs icln

l-r'ilcr qlr:,.ics lrrrl ( l( i i) '\

both (lll,l ancl lrSE.'['he lettcr gradcs ((), S, A+,A, R, (], F and I) indicalc thc levei r.,l'aczrclenric

achicvcrrrcnl rsscssccl ou rr 10 point scrlc (0 1rl l0).

Marks
Ilanse(7o)

G rad<
l)oint

Lcttcr
(]rade Descrirrtoi: Classification CGPA

90 & abovr t0 o 9y191drdrng F-irst Class witl
distinction

7.00 and AboveB0 -89 ()
S Excellent

70-79 B A+ Very Good
60-69 7 A Good First Class 6.00-6.99
55-59 6 B+ .Average

Second Class

5.50-5.99

50-54 5 B Pass Pass Class 5.00-5.49

Below 50 0 F Fails Irail Less than 4.0
Absent t) I Absent

For non- creclit cor.rrses 'Satisfactory' (P) or 'Unsatisfactory' (F) shall be indicated instcad of the letter grade

rurcl this will not bc counted for the cornputation of SGPA/CGPA

' A candidate shail be considered to have completecl a course successfully end eamed the credits
assigned, if he se<:ures an acceptable letter grade in the range O-C. L,ettcr graclc'F'in'any course
iuplies failurc in that course and no credit is eamed.

' A candidatc having szrtisfactory attendance at classes and meeting the passmg stuurdard at CIE in a

course, butrernzrined absent frorn SEE shall be arvarded 'I'grade in thrt coursc.

( lratle l)oi,nl r\r'cr,tges:

The cveraii perlionnrurce of a carididate wrll be indicated by Grade Point Average (GPA) For each course
grade 1:oints u,ill be ar.varcled as per a lettcr grading s)rstetn.

Scrncs{cr Cr,rcic l)oirrt Avcragc (SCl'}A) is compul:d as follows:

|[(c,rurscercclit,; \(Gra<lcpoint)] folallcourscswithl.cttergradcs,incluclingF

SCPA =

f [(coursc cr:cdits)] for all cr>urses with Lctter grades, including F

Cumulative Grade Point Avcrage (CGPA) is computed as follorvs:

f [(coursc credit) X (Grade point)] for ,r1l courses for all sernesters rvitl.r, Letter grades excludint
F

CGPA = --------------

f [(course credits)] for all courses for all semesters with Letter grades, excluding F

"Curricultrm }{mdbook of Medical Rediologr rnd Inuging Technology (lntellretud Propertl of the

r-ational Comissior for Allied end Ilealthcare Profcssions, lviinistry of l{edth md Fernily Welfare)."
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( -ortr t:rstort ol- ( llrtlt s rrttr l)r'rcertlrtgc

I:'onttrtlt {i,r ronvcr* on ()['(]]).\ il11() pcrcenlitgc: (,( jPt\ cxruc(] \10 = l)crr.('rll,I.q(' ,,1 tttrLd<s .t,,ri'ti

Illuslr':Llion: t( l( ;PA [']rrnccl {J.1ti X l()) - 81 80 'r';

Award of Olass:

The candidate, r.vho has passed ali the courses prescribed, shall be declared t<; have prrssc(l thc progrur).
Class will l>e arvarclccl r>nly to those rvho pass the entite exarninalion in the hnt atte rnpt rutrl orr the lrasis

of the aggregate <>f r:'rzirks sccired in individual selnester.

' A candidate lvho secures GPA > 7.00 and ll>ovc in first atternpt shall be dccltrccl 1,r hzn.e passctl

in 'lj'irst (llass wrth Distinction'.
A candidate who secures GPA > (r.00 or rnore but less than 7.00 in
declarecl to have passed in 'First Class'.

' A candidate ',vho sccures GP.A > 5.00 or rnorc but less than 6.00 in
declared 1o htvc passed in 'Seconcl Class'.

' A candidate who secul€s GPA > 4.00 or rnore but less than 5.00 in the first ancmpt shall bc
declared to have passed in ?ass Class'.

. Candidates who pass the examinations in more than one attempt shall be declarecl as passed in
'Ptss' c!:.ss l:respecdve of the percent4ge of marks secured.

' An attempt means the appearance of a candidate for one or more courses either in part or full in
a particular examination. If a candidate submits application for appearing for the extmination but
does not appear for any of the courses either in full or part in the wriversity examination, he can

nppear for supplementary examination provided otler conditions such as attendr ince requirement.
intemal assessment marks, etc. are fulfilled and his appearing in the suppleme'rtarlr examinatiolr
shall be considered as the first attempt

Carry over benefit:

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

. A caqdidate who fails in not more than 2 subjects in I semester is allowed to move to II semester.

The candidate with back log subjects shall take both I semester backlog subjects as well rrs ll
semester subjects. The ca:rdidate with a backlog of not more than 2 subjects in II semester is

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

' The candidate rvith a backlog of not morc than 2 subiects in III semester is allowed to go to the

IV serrrestel till Ire/slre clears all II sernester subjects.
. 'fhe candidate with a backlog of not more than 2 subiects in IV semester is allowed to go to the V

semester tiil he/she clears all III sernester sutjects.
. f'he candidate with a backlog of not morre than 2 sub jects in V semester is allowed to go to the VI

sernester till he/she clears all IV semester subjects.
. Itesults of candidates willbe declared at the end of VI semester onlywhen the allbacklog subjects

are cleared by the candidates.

Maximum attempt: No more than three attempts r,hall be allowed for the candidate to pass the any

subjects. If he/she fails to clear the any subjects withh three attempts will be considered as withdrau,al of
the course.

"Curiculum Hmdbook of Medica.l Rrdiology and Inuging'Itchnology (Intellrctuel Property of dre

Nationd Commission forAllied srdllealthcrre Profbssions, N4inistry of I-Iealdr md Family Welfare)."
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l{e-totnling:

strpul;rtecl linc ancl t'ctritlance ol'rt prcscnl;irl I'cc. shrrll pclmit a re-totaling <-,1'm,Lrks ftrr: thc c()Lllrsc/s

lirl tcpeat plil)cr \,'aluation of rurv sulrlccts.

Supplemcrrtary Examinations:

Supplernentary examination shall be collcluclc(l by the unirzersity for the benefit of unsuccessful c&rdidates.
I-orver semester exatninrtions shall be concluctecl bv the Llniversity ak>ng with current semestcr
cxaminations for dte benefit of unsucccssful ,:zurdidates.

' A Candidate detiinecl for ltck of attcndancc will be barred frorn :Lppcaring iu arry ,,nc or all
course/s for the supplemenlary exrunrnation.

' A candidate pennittecl to appear fcrr thc supplementary examination can iuprove his intenral
assessment marks be fore he tzrkes dre sr"rpplementary examination by sub jecting hirnself to intemai
assessment.

Conduct and discipline:

Candidates shall conduct themselves within mcl outsicle the premises of the Institute ir a manner befittirrg
tle student of an educalional institution.

As per the order of Honorable Suprerne (lourt of India, ragging in any form is considered as a criminal
offence and is banned. Any form of ragging r,",ill be severely dealt with

The fbllowing act of omission and/or cornuissiorr shall constitute gross ,,,iolation of the code of conclucl
and arc liable to invoke disciplinary rneasurcs:

R^ggorg as definedand clescribed by the Supreme court/Govemment I-ack
of courtesy and decorum; indecent behaviour anpvhere within or outside tlle campus. Willful damage or
steahhy removal of any properry/belongrngs of the Institute/Hostel or of fellow candidates/citizens.
Possession, consumption or istribution of alcoholic drinks or any kind of hallucinogenic drugs. Mutiiation
or untuthorized possession of library books. Noisy or unseemly behavior, disturbing studies of fellow
candidates. Hacking in computer systems (such as entering into other persorl's doma.in rvithout prior
pennission, manipulation and/or damage to the cornputer hardware and software or any other cyber-
crimes.) Plagiarism of any nature. Any other act of gross indiscipline as decided by the Board of
Management frorn time 1o lirne.

Comtnensurate wi& the gravity of offense, the punishrnent rnay be: reprimand, fine, expulsion frorn the
hostel, debarment frorrr an examination, disallou,ing the use of certain facilities of the Institution,
rustication for a specitrc pedod or even outright expulsion ltrom the lnstitution, or even handing over the
case to appropriate law enforcernent audrorities or the judiciary, as required by the circumstances.

For my offence comrnitted in (i) a hostel (ii) a deparlrnent or in a classroom and (iii) elsewhere, the Chief
\f,/arden, the Head of the Deparlnent and the Head of the Institution, respeclively, shall have the authoriry*
1o teprimaud or ilrpose finc.

A11 cases involving punishrnent othe r than reprirnand shall be reported to the \rice-Chancellor.

Cases of adoption of unfair rneans and/or any r:oalpractice in an examination shall be reporled to the
Controller of Examinations for taking appropriate action.

"Curiculum Hrudbook of Itledicd IlqCiologr nnd Imaging Technology (Intellrctur.l Propefty of tlre
Ndional Comrission for Allied md I-Iealthcare Professions, Ministry of Herlth md Family Welfare)."
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o Ciraduation requircments:

Cancirclate shallbe declared eligrble f<.,r thc ,rrr,ard of the degree i{-he or she has:

' Fulfitled all degree requirements.

' .No dues to the l.lniversrty, Institution, depertrnents, hostels, library etc.

' No disciplinary action pending against him.

The award of degtee must be reconunended by the Board of Management.

Convocation:

Degrees will be awarded in penon to all clig,ible students who have graduated during preceding
academic year at the annual convocation.

Board of exarniners for e ach scmcstcr (except 7th & 8th semesters):

Programme Co-ordinator/Course Co-ordinator/Chief of MRIT/Incharge of MRIT: Co-

of Radiology: Chairperson

unme Co-ordinator/ Course Co-<

The Exarninatron Comrnittee shall recon-rmend ir.r such malrne r as may be detemined by the State Board,
names of suitable experts as the chainna:r of panels of Board of examiner for setting and modcrating the

question papcrs and arrange the par-rels of troderak;rs, serricrr exarniners and exarniners prepared in such

rnarlner as per the quidelines of the NCAHP.
:stion papcrs and arrange the panels of troderators, senior exarniners and exarniners prepared in sr

nner as per the quidelines of the NCAHP.

HOD of Radiology: Chairperson

cheimersorr

Extemal examiner (two):

o 'I'he examiner must be subject

Internal exarniner (two) :

r 'l'hc examincr rnust be sulr

"Crrricultun Hrrdbook of ir,Ledicd Itediology md lmgingTechnology (L:tellatual Propcrty of dre

N ational Comrnis"-ion for Allied md Her.ltherre Professions, N{inistry of Health md Fenily \\Telfire)."
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Subject l I runan Anatorny

Subject Code IIMIII'l'- (X)l

ItA',i'toNALr,)

Anatorny is r liel,componcnt of all rclucutiorr pr()gtamlnes for NIIII'fs ancl shoulcl hwe a slr<;t-tg f<rcus ott
orga11 posiliorl, orientation and relatronships. 'fhc topics provide the str-rdenl with an understrurcling of the

structllre ar-rd relationships of the systerrs ancl organs of the bodv lr,hich is essentiil in patient prcparation
and positioning. The radiographic ruratomy cornponent will enable MRITs to evaluate irnages priol to
reporting by the radiologist.
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COURSE OUTCOMES

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

CO6: Identify organs and tissues unde r

Point out various features of appe

ternal Evaluation;

"Curriculum Hordl>ook of Medical Rediologr ord Imaglrg Technology (Intel.lrcual Property of the
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,I'UTORIAL ASSIGNMEN'I'S

Tutorials should be phnned to enhmce leaming. The faculty shall dccide suitablc nrtorid assiglmcnts of
ninimull one hour per unil basccl on the curr:iculum.

I'I IUORY COMPONDNTS

Thr: foliou,ing topics/subtoPics should be taught and assessed in order to attain thc iclendfiecl cotlpctcncy.

'I'eachmg Scheme

(In Hours)

'I otal
Clreclits

(L+T+P)

Examination Scheme

'l'l'reorv Marks Practical Marlis Total Marks

L T l) C CIE ESE CIB ESE

1003 ., 30 70

Unit 'Iopic and contents I-Iours Marks

I

Introduction: llurnan l3ody as a Whole

Definition of anatomy and its subdivisions, T'euns of location, positions and

planes, Cell and its organelles, Epithelium - defmition, classification, describe
rvith exarnples, functions, Giands - classificatron, describe serous and [ILrcous
glands with examples, Basic tissues - classification with exarnples

08 l4

+



II

Locornotiorr and Support

( i;rllilaqc - lyl)('s, e\irtnl)l('s ;urtl It trl, ,lotv

llone - classificrtion, exlulples lur(l listol()gy. irrtrts of long br.,nc, n2ules of
lull boncs, r,ertebral colulnn :rrr<l inlcrvertebml clisc. liontanel's of fetal skull.

Joints - classification of joints wlth exarnples, typical synovial joint (in detail).
Muscrrlar svs11'ln -. classificatior-r r>ltlnnscrrlar tissue and histology

Important rnuscles of the body- Stemocleidonrastoid, Trapezius, Muscies of
tongue, Deltoid, Biceps brachii, Intercostal lnuscles, Thoracic diaphragrn,
Rectus abdominis, Extemal oblique, Intemd oblique, Transversus abdominis,
Pelvic diaphragm, Gluteus maximus, Gluterrs rnedius, Gluteus Minimus,

Quadriceps femoris, Soleus.

08 t4

IIi

Cardiovascular System

I{eart - size, location, chambers, exterior and interior, Blood supply of heart,
Pericardiurn, Systemic and puLnonary circulation, Branches of aofia -

com1rol1 carotid artery, subclavian artery, Axillary artery, brachial artery, rrdial
artery superficial palmar arch, fcmrrral artery, popliteal arterJ, dorsalis pedis
artery., Peripherai pulse, Inferior \renacava, portal vein, portosystemic
el:a:io:;c:is. Great saphercus vein, nedian cubital vein, Dural venous
sinuses, Lymphatic system - cistcma chyli and thoracic duct, Lyrnphatic
tissues and its histologr, Regional lyrnph nodes - cervical, axillary ard inguinal
lyrnph nodes.

llespiratory System

Parts of RS - nose, nasal cavity, paranasal air sinuses, larynx, trachea, lung,
pleuta, bronchopuLnonary segments, Histologv of trachea and lturgs.

08 20

IV

G as tro-Intestirral Systcm Th cory

Parts of GIT- orzrl cavity (lip, cheeli, tongue, salivary glands, palate, dentitiorr)
pharynx fiVaideyer's ring) esophauus, stomach, srnall and large intestine and
appendix, I-iver, gall bladdcr, pencrerrs eud splcen, Histology of esophagus,
stomach, srnall and large intesline, l-iver, gall bladder a.nd pancreas.

Peritone um

Descriplion of reflecdon, folds and pouches in brief,

08 l4

V

Urinary System

ICdney, ureler, urinary bladder, male and female urelhra. Histology of kidney,
ureter and urinary bladder.

Reproductive System

Parts of male reprrcductive systeilr- testis, vas deferens, epididyrnis, prcstate,
Parts of female reproductive system- utenrs, fallopian tubes, ovary,
mammary gland, I{istology of testis, vas defirens, epididymis, plostate,
uterus, fallopian tube and ovary.

Endocrinc GIands

08 20

"Curriculum Hmdbook of Medical Rrdiology end LrngingTechnology (IntellrctuAl Property of dre
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Nanes of all endocrine glands, describe in cletail ,;n pinrirary gland, thyroid
gland and parathyrr-,id giiurcl, suprarenal glatcl, Flisrc,logr' <,f piF.ritary, thyroicl,
parathyroid, supraren;rl gland.

"Curriculum Hmdbool: of Meciicd Rediology md Lm$ng'fechnology (Intell €tri,J Propcrty of thc
Nationd Conrmission tbr Allied ud I-Iealthore l)rol-essious, Ministry of Healdr ard Farnily Welfirc)."
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N e rv,r us Sys tt'rrr

Nelttort. (llassifir;lliorr oinen,ous li)stern, (,crr:brurrr. ccr.,l,ciltin:, blain stcrn,
spinal corci .t spnal nerve, Menilgrs, ventricles ,arr.l ccrebrospinal fluid,
Bi<-rocl supply of thc brain, Cranial nerves (irr brie !, i.Jcr:ve p1e xus @rachial ct
lumbar)

Sensory Organs

Ski-n rurd its append^ges, Eye - parts of eye ball and lar:rirnal apparatus, Extra-
ocular muscles, I-Iistology of cornea ancl retina, Ear - pzrrts of ear- extemal,
uriddie and inner ear and contents

Ernbryology

Spcnnatogenesis and oogenesis, Ovulation, fe rtilization, Placenta

08 14

Total 48 96

St.rGG liSTED PRACTICALSI DEMONSTRhTION

Sr. No I-Iours

1,
Dernonstration of Histologv of types of epithelium, I{istology of serous,
rnucous and mixed salivary gland, Surface marking of the body region wise.

I

2.

Demonstration of Histology of hyatine, elastic and fibrocartilage,
Demonstration of,all bones showing parts, radiographs of nonnal bones and
joints, Histologv of compact bone (TS and LS), Dernonstration of all muscles
of the body, Histology of skeletal, smooth and cardiac truscle.

1

J.

Dem<>nstlrtion of heart, pericardiuu and vesscls of drc body, I{istology of
iarge arter1,, nrcdium sized arterv rncl largc vcin, Ilistology of lyrnph node,
splcen, tonsil urd thyrnus, NomrzJ chest racliograph shc,,r.ving heart shadorvs,
Nonnal augiograrns.

Dctnonstratioll of parts of respirttory systcltl, Nor:rnal radiographs of chest,
IJistology of lung mcl trrchca.

1

4.

Dernonstrali<-rn of parts of GIT, liver. gall bladder, pancreas and spleen,
I{istology of tongue, salivary glands, esc,phagus, stouach, small and large
intestitre, liver, gall bladder; pnnclexs :urci spleen, Radiographs of abdornen
plain and conlrast.

Dernonstrations of reflections, folds and pcu<;hes.

1



Sr'. No I I<>urs

5.

Demonstratior of parts of urinary system, Histology of kidley, ureter', urinarv
bladder, Rarhographs of abdornen - IVP, retrograde cystogrlrm.

Dernonstration of section of male and female pelvis with organs irr situ,
Histology of testis, r,as deferens, epididymis, prostate, uterxs, fallopian tube and

ovary, Radiographs of pelvis - Hysterosalpingograrn.

Dernonstration of the
suprarcnal glands.

parathyroid,

I

6.

Demonstration of Histology of periph,:ral rlerlre and optic nervc.
Demonstration of major nerves in the body, Demonstration of cranial cavily
and pzrrts of brain, I'Iistology of cerebnln, cerebellnrn, spirral cord

Demonstrrlion of Histology of thin and thick skin, Dern<.rnstralion of histology
of comea and retina.

1

Total 6

l)emonstration will be part of theory/tutorial classes. There is in separate credit for the
nractical s/dernonstrations.

livaluation Systern

Continuous Intcrnal Evaluation (CIE)

llnd Se rnester Ilvaluation (IISE)

"Curiculum Ilmdbook of Medical Rediology and Imgjng Technology (Intellrcnrd Prope rty ol'0re
. r*ationel Commission for Allied md Hedthere Professions, Ministry of Health urd Family Weltlre)."

Sl, No. 3omponent Marks Weightage IA marks

1 iessional test(s)

I'q,o lTritten tests

Sarne pattem as Sululative test

Average oftwo to be considered

Absence without prior pennission to be marked as 0

50

Total 50 0.3 15

2. lontinuous assessment

Seminars/Case presentations/ Log!ook/ Case

records/Record book/assignrnent

Total 50 0.3 15

Tbtal CIE marks 30

)

)
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"Currjculun Hardbook of Medicel Rediologl' md Imging-fechnology (Intellrctual Property of the
National Commission forAllied mdHeelthqre Professions, It{inistryof I'Iealt}r md Family \\,'elfare)."

'I'ype of qirestion No. of qucstions
Marks per
qucstion

'l'or a l

lssay Qriestion (Il,Q) 3 (to arrswc,r 2) 10 2( )

ihort Iissay (]uestion (Str,t) 9 (to ansr.vcr 7) 5 35

lhort Arrswer Qucstion (SAt) 7 (to answer 5) 3 15

l otal marks 7(\

)uration (minutes) 150

Qucstion Papcr Illueprirr t

Unit Marks (15%)

1. ntroduction l-fi-rman Body as a \'X&role l4

2. -ocomotion and Support 14

3. llarcliovasc r-rlar Svslcn-r, Itespiratory Systern 2()

4. Sastro-lntcstinal Svsterrt, Peritoneum 14

5. [ .i rin ary Systern. Ilcp ro Cuctive Systern, Iindo crin e Gland s 2()

6. 'Jerwous System, Sensory Organs, Embryology 14

fotal Marks (including optional questions) 96
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S.No. 'l'itle of llook A rr thol Publication

I Human Anatorny, \iol.1,2 &3, 5th
edition, 2010,

B.D. Chaurasia
CllS pr.rblishcrs &
clistritrutors Pvt. Lt(1.

2
Physiology & Anatorny with Practical
Considerations

Ester. M. Grishcimer J.P. l-ippincott.
Philade$hra

J Sampath Madhyastha
CBS pubLshers &
distributors Pvt. Lt(l

4
Text Book of Generel Anatorny, 2r
edition,2013

Shobha Rawlani and

Shivlal Rawlani Ja,vpee brothcrs

5 $Tolters I{lulver

-;i;l

"Curiculum Hmdbook of Medical Radiology md Imging Technology (Intellrctud Property of dre

National Commisson for Allied md Heafthqre Professions, Ministry of Healdr md Family Welfere) "
c\\ ,/wN

.. 't

J;'
.) '!

_)

J
J
J
J
)

J
J
J
J
J
J
J
,)

-gq* ruffi&$4$# gr'S.
t',^ "$+a$". $;rig*..ff{.i} ? 'ffh\"", ' ffin;,) ,r .*d- *'.

+.i, o 1.d^h,1. 
*r#fWJ_& 

-gt#:8),--
-. nile"' * 

"u't:+ ""'-.:t.,or.*.u'*--s:.,*i:.:'"i'r'il'stuP'*1'

Y

Manipal Manual of Anatomy, 2nd
edition, 2012

Langman's Medical lrmbryologl,', 11th
edition, 2009

T.W Sadler
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"Cturicrrlum Ilmdbook of Medical Rediology and lnngirrg Technology (Intellrctuel Property of the

National Conuaission for Allied md Hea.lthere Prot'essions, Ministry of l{eeldr md Famity Welfare)."

'l'r-rtorials should be planned to cnhancc leaming. The faculty shall decide suitabie tutorial assi

,NN'OIUALASSIGNMENTS

cnhancc leaming.
;ed on the curricu

aculty shall decide suitabie tutorial assignments of'l'r-rtorials should be planned to cnhancc leaming. The faculty shall clecide suitabie tu
nririmurn r-rnc iroLrr pe r unit based on the curriculum.
,I]-IEORYCOMI]ONENTS

'fhe foliowing topics/subtopics should be taught and assessed in order to attain the identified competency.

Subiect: I)l IYSI()l,OGY

Sr.rbjcct Code BMRIT - 002

RATIONALE

Physiology provides the students rvith knowledge of the functiou of systerns and organs and their
leladonships aud underpins the understanding of hou, r,arious imagrng modalities are to be selected
dcpending upon the clinical history.

COT]RSE OI]TCOMES

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

COl: Explain the nonnal functioning of orgaus and systems.

CO2: Llnderstand the interrelationships and inlcractions among various organs ancl systerns for
rnaintaining horneo stasis.

CO3: Assess the relative contribution of each org2ul systems toward the rnaintenance of constant internal
environment

. CO4: Di.fferentiate between nonnal and abnonrral functioning of organs and systems,

CO5: Understand physiologrcal basis of pathogenesis and treatment of diseases and disorclers.

CO6: Apply the physiological basis in the field of ailied health care

Teaching Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scherne

Theorv N1arks Practical Marhs Total Marks

L I P C CIE ESI] ESE CIE

100J ., 30 '70

ContinuousClE,,



tlnit 'I'opi<, and contents I Iottr"^ Marks

I

(lcncral phy"^iology

lrrlr,rclrtctir>rr Io I)l-rvsiologl,-. ( ],nccp1 ,,1- I J,,rrt:,,slrLsis, cell

ivlrrrphology- ]iuucl.ionsof ,,lr'q,rrrellesmrcl (,c11 rrtcrtrl:,r,rn.,,'lt'lIrsp()r't
rnechrurisnrs, Llody fluicl c()mpartnlcnts.

N{rrs clc ncrvc phys,i ologl'

Neurons: lVlorphology, Aclir-rn Potcnlial, Ncuroglit: 'I'ype s &
funclions, N,ltrsclcs: T'ypes, sttuctulc of saLcorrtcr<r, Ne ttromuscrtlar
j unc ll,n, sliding filarncrr t rnech'anisrn of cc-ur trac 1ion.

Blood

Cornposition, properties, functions. Plasrna proteins: (-oncentrzrtions

and functiorrs, RBC: Morphology, functions. courll, physiological
varialior-rs and life span Erythropoiesis - stagcs, csscntial factors,
regulation of lirythropoiesis, Hernoglobin: Functions. cr)ncclltration,
physiological varirtions. Fate of llemoglobin -Jaundice, typcs, Color
irdex, MCH, MCV" MCI{C, PCV - nonnal values, \\{BC:
Morphology, functions of all typcs including'f & Il lyrnphocytes,
ioiai arti iiif.rurtial courlti, pl,ysiological vanalious. Platelets:

Morphology, count, furlctions, tlrombocytopenia & blcecling time,
Rlood groups: Basis of blood grouping. Landsteiner's laus, ABO
system, detennination of blood groups, blood transfusion,
cornplications of incornpatible blood transfusion, Rh group,
e r1,th robl astosis foetalis, preveiltion and tre aunent, B loocl b ank.

Haetro stasis: Mechanisms. Clotting mechanism: fzrct() m. intrinsic and
extrinsic pathways.

I)isorclers of ckrttirg - h.:rnophilia, vitlunil I{ cleficicncy.
A:rticoagulants - mechanism of action and tlreir uses, Anemia:
Classihcation - I{oqrhologrcal and Etiologrcal, Illood volume:
nonlal rralues.

10 15

II

Cardiovascular system

Organizalion of cardiovascular system, greater and lesser circulation,
Physiologrcai anatomy of the heart, nerve supply, Junctional tissues

of heart (pacemaker), Cardiac cycle: Mechanical events, I{eart sourds,
causes, characteristics and signifrcance, Nonnal ECG, clinical
signilrcance of ECG, Heart rrte - Physiological variations, Cardiac
output: Defini'lions, no rmal values, physiologic al vari ati ons, Arte ri al

b lood p res sure: Definition s, nonnal values, ph ysiolo gical variation s,

factors maintaining blood pressurc. Role of baroreceptors in
regulation of blood pressure.

10 10

III
ILcspiratory systcm

Respiratory and Non-respiratory function of resprratory system.

PhysioloEical anatomy of respiratory systerrl Functions of rcspiratory

8 10

',Cruriculum Hmdbook of Ir,Iedical Rediolog;, an6 lrrraging Technologl' Gtrtellrctud Property of the

National Comission for Allied and l-leelthcare Professicns, it'tinistry of Herltlr md Family \l/elfare)."
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ll'1ICl. )lt'spir:,tlort, ruentbr,urc. Ilcspirtlorr. tnusclcs. Sutfztct:tnl:
irr ut: lrorr s, respirrrlon. ciisttcss syn(lt'()lnc.

I )cllnitr,,rrs o1 Icr-ms uscci in rcsl)irrrt()r) physiokrgv: F:upnea,
I Itpcr1rn,,r',r,'l':rch1'pncr, l\pnct, Dyspnea.

\'lecir:urrcs ,rf lrrcadrins - intmpuLnonzuy mcl Inhaplcural prcssure
chmgcs dr-rring r respir,)to{y cycle.

Spirornctqr - Lung volurnes a1d capacities. \/ital capacity.

()xygeu ll'ansp()rt: Role of hernoglobin, factors affecting, or1€erl
catyins capacity. Carbon clioxide tr:ursport fonns, chloride shift
(Hmrburgc r:s phenouenon).

Resl>iralorr, centels. ltole of cherno recepton in rely-rlation of
rc spirati, ln. PuLlon ary ventilation ar-rd alveolar ventilation.

Partiai prcssure of gases, Calculation of partial prcssule of gasses in
rnixture. Arrcrirti and veltous blood gas concentrations and contents.

Hypoxa:'l'ypes arld effects Cyanosis, Asphyxia
Periodic Breathing, Acclimatization.

Hlpertrric ()2 therapy, Artificial respiration and Ventilators.

IY

Dxcrctory systcm

Funcliorrs of kidneys. Nephrons - Juxta glomerular apparatus -
functions, Steps in lJrine fonnation - Ultrafiltration, Tubular
Reabsorption,'fubular Secretion, GFR.

Definilion, nonnril vzrlues, factors affecting GFR, measurernent of
Glllt, Rcnal threshold for glucose, tubular load for glucose, Role of
aldosteronc and ADH in urine formation, Micturition, Innerwation of
bladder. Diure sis, Renal func:liors tests - Based or1 analysis of urine
and analysis of bloocl, Skin: Functions of skin. Sx,eat glands.

4 05

Y

I)igestive systcrn

Introducdon, structurc of alimentary canal, Salita: Composition,
functir-xrs, Stomrrch: Fun.ctions. GastricJuice: cotrpo.sition, functions,
Pancrertic Juicc: Oouposition and fiurcfions, Liver: Functiolls, Rile:
cornposition, frurctions, Gall bladder: functions, Succusentericus:
Conrposition, functions. liunclions of large inlestine, l\,Iovernents of
srnzrll intestincs, l)cglutition.

4 05

\.I

Endocrinc system

Major endocrine glands- Hormone: Definition, .Aurterior pituitary:
honnones and their: functions, disorders - Giganitisrn, acrcmegaiy,
dwarfi srn, Posterior pituitary:

I-{onnones - diabetes insipidus, Thyr,cid: I{onnones, nonnal values,
funclions, role of TSH. Disorders: simple qoitre, myxoedeua,

8 15

"Curiculum Ilmdbook of Medical Rrdiologr md ImagingTechnology (Intell6tud Property of the
Netionrl Comrnission for Allied and Healthcare Profcssions, Ministry of Health md Family Welfare).'
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Suggested Practi< f$ffie*4p

"Curiculum Hmdbook of Medical Radiology md lmgingTechnologr (Intellrctual Property ot the '73

Nationa.l Comrnission for Allied md Iiedrhare Professions, Ministry of He.llth ard Farnily \\/elfare)."

cretinism, Gravc's disease. Adrenal cortex: horrnones, functions of
cortisol and aldosterone. Addison's disease, tlrishingts s)'udrorne,
Adrcntl medulla: actions of'adrenaline and noradrenaline, Endocrine
pancr€as: [nstilin & glucagon, functions, Regulation of ,blood glucose
level. diabetes mellitus, Parathyroid: Functions of PfH.

Nervous system

receptors:
Functions

Definition,
of Dorsal

Lobes & functions. EEG - Definition

Special scns<:s

Vision: Physiologrcal anatomy ofVision: Physiologrcal anatomy
cu.r ": iriy-pia, hylreririeiropia,
Functions of outer, middle & :

Taste: f'aste buds, prirnary
modalities of smell

Reproductive system

l0 10

pubertrT,

Female

cycle,

Total 54 70

Demonstration

sI rGG US',r',ED PRACTI CA LS/D IIMO NSTRATTON F{ours

Study of Microscope and its uses

Collection of blood and study of h

Ilemogiobinometry

rneter

Detenrrination of RBC count

Detennination of WBC count

Detennination of blood grcups

Delennination of bleeding tinre

YII



SUGG ES'I'ED PRAC'I-I CA I,S / D I JMO NSTI{ATIO N Iio rrrs

Detenninalion of clotting tirre

Recording of Arterial Blood Pressr-rre.

Clinical ex,amination of Radial pulse

Recording of spirogram and determination of vital capacity

Artificial respiration, CPR

Demonstration of ECG recording

Total B
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Evaluation (CIE)

End Scrnester Evaluation (ESE)

"Curriculum I-lmclbook of Medicd Radiologl, rnd Inuging Technology (Intcllrcnnl Property of the

Netionrl Cot:rrnission forAlliecl md Ileelthcare Professions, It'tinistry of l{ealdr md Family Welfrre)."
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Demonstration will Lre part of theory/tutorial classes. There is in separate
credit for the practicals/demonstrations.

S1. No. lomponent Marks Weightage IA mar-ks

1. iesstonal test(s)

Iwo Wfltten tests

iame pattem as Summative test

$erage of fwo to be considered

{bscnce without prior permission to be rnarked as 0

50

Ibtal 50 0.3 15

2. -orttnuous assessrnellt

>cmtrars/Case prcsentaf,ons/ Logbookr' Case

ecords/Record book /essigr rncnt

'l'otal 50 0,3 15

Total CIE marks 30



'l'ypc of <lucstion No. of qucn^tions
Marks pcr
qucstio n

'['otal

Bssay Question (ll,t) 3 (to ru-rsrver 2) 10 20

ihort Essay Question (SEQ) 9 (to rursrver 7) 5 .15

jhort A.nswer Question (SAQ) 7 (to answer 5) J 15

fctal marks 70

Duration (minutes) 150

Wlittcn l)apcr

Question Papcr Blircprint

Sugges te d Learning Resources

,,,,W ffrff*:XliT;i"i'T:*1m1:iy'';:"xfl:,Tffi;Tll:i1l#'HTffi.I;"

Unit Marks (+ $o/o;

1 3eneral physiology, Muscle nerve physir>logy, Blood 18

/, larcii<-,vascuiar system 1.4

3. Respiratory system 14

4. Excretory systern 9

5. Digestive system 9

6. Endocrine system, Nerwous system 18

1 ipecial senses, Reproductive system '14

Total Marks (including optional questions) 96

S.No. Titlc of Rook Authrpr Publication

1

Foundation of Anatomy

and Physiologr
Ross Wilson

Chr"rrchill

Livilgstone.

2
Physiology & furatomy with Pracncal
Considerations

Ester. M. Grishcirner J.P. Lippincott.
Philadelphia

3 Text Book of Physiology A. P. Iiristura Suman Pnbl-ication

4 'l'exl Bool< of Physiology A.L Jah.
Avichal Publishing
Company;

@w



Srrlrjcct: I].isics o[ ]{acliatiorr Physics

Sul-,jr:ct ( lo<lc: llMlll'l' - ()03

liA'l'l( )NAl,l,;

Raclialiorr pl-rvsics is otre of thc pr:irnlrrl pillru's rrnclt:rlvir-rr,. thc practice ol' rediolopt, technoloqv and
ttnclcrslrurcling the principlcs of racliation physics he$s 13MRIT become better technokrgist.

C()6: Describe production of x-rays

CO7: I)escribe crrcr-rit system of radiology

CO5: Differentiate be

CIE, Continuous

,I'TITOtrIIAL 
ASSI

'Iutorials should be plamed to

\)
()

rl_

shall decide suitabie tutorial assiglxnents of

()
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U
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rninirnrun one hour pe r unit based on

THI1ORYCOMPONENTS

The fbllowing topics/subtopics should be taught and assessed in order to attain the identified
compel?ncy.

"Curriculum Hordbook of Medicnl Rsdiology md Imgjrg Technologv (htellrctunl l)ropcrty of the
National Commission forAllied md Iledrhcrrre Professior:s, Itfirristry of Herldr md Family Welfare)."

Teac:hing Scherne

(In llours)

Total
Credits

(L+T+P)

Examination Scheme

Theoru Marks Practical Marks Total Marks

L f' P C CIE ESE CIE I]SE

2002 6 5 30 70 30 70



l [ ]nit Topic and contcnts Hours

I

III
I

IJasic c<lnccpts: Llnits ancl me tsuretrents-Force, tr,, rr:k, porvcr an,.l cnt'rgr,-
'l'r:rnpcmturc zurcl hett-SI r-rnits of abovc pzrrzuletcrs. Alr>r-uic strlrctur'c itt()1r1

r-noclcl-Nncle us-eicctronrc configr:ration-perioclic 1ablc-l sotope s- lon tzri liot.t-

t:xcit a1rc.,n-Binding energy-electron r.olt-Electrclna[I1etic rtdiatic.rn -(]uantr-trn
rlttlrre of raclirrtion-mass energy equivalence-Fluorescertce-electronratrtcuc
spe ctrum.

5

II

Elcctricity and rnagnetism: Electric charges, Coulornb's iaw-Unit of charge-

Illectr.ic poterrtial, turit of potential-[lectric induction, capacitance and Calracitors,
series and parallel connection-electric curren! writ, resistance, olun's larv, elclctric

power. Joule's [aw. Varyllg crrrrents-Growth and decay of currenl rn Ll( crtctrit
tirre constant, charge and dischalge of a Capacitor througlr a resistance and

indtrctance. Oscillations in an LC circuit. Altemating currents: Peak and RMS

values and currgnt and voltage, circuit containing LR, CR and LCR-Power factor,
series and parallel LCR circuits, DC circuig Ohm's law, resistivity, series and
parallel conrbination, EMF, I(rclrhoffs law, heating effect of current.

Elcctromagnetic waves: Introduction, Maxwell's equation, electron-ragnetic

rvaves, energy density and irrtensity, momentum, electromagnetic spectnmr and
radiation in Atrnoqphere.

6

III

Xiccirurrius

Ser-niconductorsl Condrrction in crystals, Energ, bands. Intrilsic and Llxtrinsic
senricondnctr>rs n-t)?e aldp-type semiconductors, rrrajority and rninority car:ricrs.

Semic<xrductor diodes: p-n jr.urction-properties forward arrd reverse bias,

characteristics of p.rr junction Rectifiers-Half-rvave and fuIl wavc, ripple frrctot,
Efficiency of HW and FW rectifiers. Filter circuits; Zener diode, regulated p<>rver

supply.
Transist<:rs-Syrlbols, Ttansistor connections and characterislics, tansistor as an

arnplifier, loacl line analysis, operating point, types of amplifiers-voltagc ancl p<>rver

amplifiers. Fe edb acktegative fee db a ck in amplifi ers.

5

IV

Discovery of x-rays-X-ray production and properties: Brernssttahlurg
radiations-Characteristics X-Rays, factots affecting X-ray emission spectr,r, X-ray
qual-ity and quantity, H\lL measurernents, heel effect, soft and hard X-Rays, added

and inherent filtration, reflection and ttansmission targets.
5

v

I:I,: at
Dehnition of heat, temperature, Heat capacity, specific heat capacity, I-Ieat

transfer-conduction, conveclion, radiation, thenrral conductivity, equation for
thennal conductivity ft), the value of k of various material of interest in radiology,
thcnnal cxpansion, Ncwton2s law of cooling; rHcat radiation, pcrfcct black body.
Stefan larv, application in Diagnostic Radiology (Heat dissipation in both stationary
ar.rd rotating X-ray tubes).

4

!
Irrtcractiorr of ionizing radiation with rnatter-Type s of interactions of X-and
galnlna radiation, Photoelectric & Cornpton, Pair production, annihilation
radiation.
Interaclion of X and gamma rays: Transrnission through n'ratter, la'nv of exponendal
artcnuation, half value layer, and linear attenuation coefhcieut-coherent sctttcring-
photonuciear disintegration-Prrticle interactions. Interactions of X rays and

Gamma r-a1,s in the body fat-soft tissue-bone-conbast nlcclia-toLrl attenuation
coelTicicr rl-r'el a tive cl i nical importa rce.

5

s \ . "CuriculumHmdbookofMedicdRediologrmdlmgingTechnologr(Intellctud Propenyof the ;77

N.\( 

Nstiond Conmision forAllied md Healthsre Profesions, Ministry of HealtJr md Fmily Welfare)."
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tixponential atrenuatiorr (linear/r-r-rrrss altenualion coefficients), l{aif Valuc
rf'hickness 6IV-l), 'I'cnth \;iluc Thicli-ncss (fVf;, dependence on energy and
atornic number.
itadiation inlcnsin' iur<l r"xpr,surc, photon flrrx rurd cnergy flux densiry.
LEl', r'ange of energy rclrrtionship fbr alpha, beta particles with X-Rays.

Physical .quaritityr its, unit and measurement: Fundamentai and derived
quantitv, SI uni,t, various phvsical/radiation quantity used in Diagnostic Radiology
and its unit (for example, K\h, mA, mAS, Heat unit.

SUGG ESTIID I]ITACTTCATS/ DEMONSTRATTON

(L

"Cturiculum llmdbook o f MedicaJ Radiology and Lmging Tecbnology (Intellrctual Property of the

Nrtionel (iomori:,:ion forAilied zurd Healthsrc Professiols, Ir,linistry of Henldr md Family Well'rre)."

@w

)

l

as0

m/Case prcscntations/ Logbook/

Evaluation System

Continuous lnternal Evaluation (CIIJ)

vU 6

Total 36

Sr. No

1. Basic concepts

108

2. Elec tricity and magnetisrn, Electromagnetic wave s

3. Electronics

4. Discovery of x-rays-X-ray production and propcrties

5. Heat

6. Interaction of ionizing racliation u.ith matter-

7. Exponential attenuation, Physical quantity, its unit and measurement

'Iotal 108

SI. No. Or-rtnpo,e,t Marks \Weightage IA rnarks

1 iessional tcsl(s)

50

2. lontinuous lrsscssmerrt

Total 50 0,-l 15

Toal Cill narks 30



l'lncl Se rncstcr Iivalu.rtion (l')SIr))

Writtcn I)aper

End Semester Evaluation (ESE)

There shall be praclical examination for 70 rnarks in the subject.

Distribution of marks.for ESE practical exalns:

Question Paper Blueprint

N \ ,/ "Curiculum Hmdbook of Medicd Rediologr md ImgjngTechnologr (Intellctual Property of the

Ntl[Y 
Netiond Commision forAllied mdHedthee Professions, Ministry of Heelth md thmily \Velfrc)."

'lype of qucstion
No. of

questions
Marks- pcr
question

'1'otal

issay Question (Ei) 3 (to answer 2) 10 20

Short Essay Question (SEQ 9 (to answer I 5

Short Answer Question (SAQ 7 (to answer 5) J 15

Iotal rnarks 7o

Duration (rninutes) 150

ESE CIE, Grand total

Practical Viva Sub Total

50 20 30 100 100

flnit Marks (+ 57o'

Basic concepts 10

Electricity and rnagle tism, Electrom agne tic lva.ze s 10

llectronics 06

Discovery of x-rays-X-ray production and pr.-,perties 25

I Ieat 06

Interaction of ionizing radiation with rnatter- 25

Exponential attenuation, Physical quantity, its unit ald rneasurement t4

Total Marks (including optional qucstions) 96

wJ
,/'l
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"Curriculum Hmdbook of Medica.l Rediology md Iruging Technology (Intellrctuil Property of dre
National Commission for Allied md Heelthcrre Professions, Nlinistry of Healdr md Family Velfare)."

)

)

S,No, 'litlc of I]ook Author Publication

I
Basic radiological physics I( Thayalan Jaypee Brotlers Meclical

Publishers @) Limited, 2003

2 Christensen's physics of di4gnostic
radiology

Curry and Dowdey
\X/ohers I{lurver

:)
X-Ray Equipment for Student

D.N. And M.U.
Chesney

Rlackwell Science J,td

4 ATextbook Of Radiation Physics For
Radiologic Technology

Surendra iVl,.rhrLrjan,

Suraj Sah
Samiksha Publications

5 A Concise Guide on Basic
Radiographic Physics Darkrcorn
Procedures, Radiographic Positioning
& Techniques

Lalit Agarwal JBD Pr-rblications
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Su[rir.ct: I rrt'rr.lrrrrtirlrr (o I Iczrltlrcale

Subjt'ct (}rdc: llMIl['I'- (X)4

llA I'l( )NAl,li

'l'hr. r:,,trlric Plr.,r,rclcs 1hc str.rclcnts ir.'5asic insight mto thc rnain lcal,.rrc' ,,l lnrlitn hetilh care riclivcrl
svslclrr lurcl lros'il r:r>rnp:rrcs \\rith the olher systelns of thc u,or'ld.

I
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()

U

U
r)
U

.)

J
()

U
.J

J
J
J

U
()

in order to attain the identified

,TIIEOIIY COMPONENTS
The fr>llowing topics/subtopics should be

conlpetency.

"Curdculurn Hsrdbook of Medical Radiology md lrrogjng'fechnology (Intellrcrual Property of dre

National Commission for Allied md Healthqre Professions, Ministry oIHeddr md Framily \Velfare)."W

Topic and (:.)ntents I-Iours

Tuln,rluction to I Iealdr:

Defir.rition of I.Iealth, Detenninants of I{ealth, Health indicators of Inclia, I{eahh terun

cortccpt

n- ttionai He alth Policy

Netl()rlal Health Prograns (Brief obiectives and scope)

lirLmily rrelfarc programs in India

Inlroclucdon to Nursing:

Nursurg and Nursing prirrciples, Interpersonal relationships, I3andaging basic turns,

B:urclaging extremities, Triurgular bandages and thcir applicrtions

Nulsing positi,rn, bcd rnaking, prone, lateral, dorsal, dorsal rc-curnbent, li-llley's posilion,

comfort rfeasures, Aids, rest arrd sleep

Lifting and trrursporting palienl.s, T'ransferring patients to rvheel chair, transferring frorn
bed to stretcher

Bedsidc Managemcnt: Propcr usage of bed pan, Obsen,a-tinn of sl.ools, urint', spulurn.

lJnck:rstmcl rhc nse and care of cathcters. Enernzr procednres

Nlethod of giving nourishrncnt: Feeding, tube feeding, drips, lransfusiorr

18

'1'ttcl'ring Scherne

(ln I Llrrs)
Total
Credits
(L+T'+P)

Ilxamination Scheme

Institute level exarn only:

The Institute levcl examination will be held before the

L T I) C colrrmencemenl .)1 lhe l.rnlvSrslty e xalnlnau()11s. n l-,rss lr1 Tn(l

subiect with a minimurn of 5(J rnarks (50920 of the total 100 marks)

1 1

is compulsory in order to be eligrblc for fhe award of degree. These
marks will not be considered for thc au,ard of cla^ss. Supplementary
exarnination shall be conducted by the Institute for the benefit of
ullsuccessful candidates. Supplementary examinations will be
conducted within six weeks/six n)onths frorn the date of
ennouncement of results.

P



Nk>nitoring trrl rcc,,r-rlnrg ,,1- r itals

Silnpkr ascptic lcchntrlttcs. .tcri[zation ancl clisinlcclrtru

()bscri'tlion o[ surgic,rl rlr.'ssrn11s

Concepts ol' [,'irst Aicl

ST]GGESTED LEARNING RESOURCES

1)

I
1)

')

')
.)

1)

I
,]

o
1

S.No. Titlc of llook Author Publication

I Jaypee Brolhers
Ltd

2
Banarsidas Bhanot
Publishers

3
Dakota Mitchell and ke
Haroun

Delmar

4 Roxann Delaet Joanes and
Bartlett Leaming

,.)

-)
iJ

"Cwriculurrr Hmdbook of Medicd Radiology end Iuuging -fechnology (Intellrctual Property of the

N rtional Commission for Allied md Healthore Professiors, I\{inistry of Heilth md Family Welfare)."
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w

Princrples at)d Practice of Nursing
Managernen t antl Adminis tration

Jogrndra Vati

Textbook of Preventive and Social
Medicine

K Park

Introduction to I-Iealthcare

Introduction to Healthcare and Careers
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Subiecu Medical Terminologies and Record Keeping

Subject Code: BMRIT - 005

RATIONAI,E

This course 
'introduces 

the elemenls of medical terminolory. Emphasis
with medical rvords through knos,ledge of roots, prefixes, and suffixes.

building frunilitritr'

,^)

r.)

I
r-)

/)

l)

t,)

o

O

)
,)

)

.)

_)

)

J

origrn, rvord br"rilcling, abb revi related to
hr-un anatomy, reacling rncclicrl orders :urd and tenninology specific to the

of study. Spelling is critical anci will be ted when grading tests. Topics

1.

2.

3.

4.

5.

6.

7.

under the snbject are as follows:

tion c.,f nrcdical tt nns.

ts. prefixes, and suffixes.

combilecl morphemes and the formation of plurals.

roots, suffixes, prefixes, andFonl

8. Interpret medical orders/reports.
9. Data,intry and managerrent on electronic health record systerr.

)

J
J
J
,J

J
J
J

)

"Curriculurn Hmdbook of Medical Radiology md Irugingl'echnology (IntellrctLul Property ot the

National Comrrission forAllied md Hedthqre Professions, Ministry oIIlealth ard Family lVelfhre)."

-!

h{

Teaching.Scheme

(In Hours)

Totzrl

Credits
(L+T+P)

Exarntnation Scheue

Institute level exarn ouiyr

The Institutc lcvcl exarnination u/ill be irelcl be {i,rc tl-rc

L I I' commcnceftenl ()l lne unlverslfy exalnulaLons. n l-,rss ln tnc
sub ject with a rninirnum of 50 marks (5004 of the tolal 100 rnarks)

1 1

is cornpulsory in order to be eligible for the award of degree. Thesc
marks will not be considered for the award of class. Supplementan
examination shall be conducted by the Institute for the benefit of
unsuccessful candidates. Supplernentary examinations will bc

conducted within six weeks/six months frorn the date of
announcement of results.

THEORY COMI'ONENTS
The follou.ing topics/subtopics should be taught and assessed in order to attain the identified
competency.

Topic and contents I-Iours

l8



sl j(;(; i is't't iI) l.i,A ttNING lil is()t I ttct is

S.No. 'l'itle of llook Atrthor Publication

I Medicai Tenninologv, Dgcumentation, and
Coding

Annc P. Stich
lloutledge
Publisher

2 lvledical 'l'erminology for Health
f'rofessions

Ann Ehrlich, Ctrol L.
Schroeclcr

Cengage Lerrning

.)

M. Nlastenbjcirk N{.D. S.

Meloni M.D. Medica.l

Creation Dzrvid
A.ndersson

4
Organization ancl

GD Mogli (Author) Jaypee Brothers
Medical Publishers

hd'& ru#,&j-{ry ##
'\ *sb\ 

*il*#e**#fli#'f ffi t:\ ,pry3-;#e**.,'*'r'
's$d- tt4,*r*,.,*-,-,,...... 

^^_ -,^ r ri.,.. a*{S

"Curriculum Hudbook of Medicc.l Rcdiology urd IrugingTechnology (intellrctusl Property of dre

National Commission for l\llied md Hedthqre Professions, Ir,Iinistry of I{ealth md Family Welfrre)."
84
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Subject Basic Computers and Information Science :

RATIONALE

The students will be able to appreciate the role of computer technology. The course has focus on computer
or,ganization, compLrter operating system and software, and IVIS windows, Word processing Excel data

wor:ksheet and PowerPoint presentation

Teaching- Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme

Institute level exam only:

The Institute level exrunination will be held before the

L T P C cotunencement of the t lilverslty exammatons. A I'ass rn the
sub ject with a minirnurn of 5() marks (50% of the total 100 marks)
is compulsory in order to l>e eligible for the award of degree. These
marks will not be considcred for the award of class. Supplernentary
examination shall be conducted by the Institute for the benefit of
unsuccessful candidates. Supplementary examinations will be

conducted within six rveeks/six months from the date of
announcement of resull s.

I 1

L, lecture; T', Tutorial; P, Practical

THEORYCOMPONENTS

The following topics/subtopics should be taught aird assessed ur order to attain the identified
competency.

Topic and contents

Topics to be cr>vered under the subject are as

I. Introduction to computer: Introduction, characteristics of computer, block
diagram of computer, generations of conrputer, cotnputer languages.,

2. lnput output devices: Input devicesfteyboand, point and draw devices, data
scanning devices, digitizer, electronic card reader, voice recognition devices,
vision-input devices), output devices(rnonitors, pointers, plotters, screen irnage

projector, voice response systems).

3. Prrccessor and memor:y: The Central Processing Unit (CPU), main rnemory.

4. Storage Devices: Sequential and direct acccss deviccs, rnagretic tape, rnagnetic
disk, optical disk, mass stor€e devices.

5. Introducdon of windows: History features, desktop, taskbar, icons on the
desktop, operation with folder, creating shortcuts, opcration with windows
(openir.g, closing, moving resizing, minirnizing and maximizing, etc).

6. Introdrcdon to MS-Wond: introduction, components of a word window, crealing,
opening and inserting files, editing a docurnent hle, page settir';.g and formatting
the text, saving the document, spell checking printing the document file, creating
and edting of table, mail merge.

7. Introduction to Excel: introduction, about rvorksheet, entering ilfonrration,
ing rvorkbooks and fonnatting, printilrg the workshect, creatirr hs.

"Curiculum Hodbook of Medical Rrdiology and Imgjng Technology (Intellectual Property of dre

National Commission for Allied ard He dthere Professions, Ministry of Healdr ard Fanrily Welfare)."
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Hours

18

NN



SIJGGESTED LEARNIN

S.No. Title of Book I)ublication

1. Infor Vikas

2 loger Lee (editor) Springe r

-) (lompuler nnd Infontrrtion Sciences

Tadeusz Czach6rski , Erol
Gelenbe, Krzysztof
Grochla, Ricardo Lent
(Editor

Springer

4 N,Iitcl'rcl1, Ruth I(

L
)

)

)

"Curriculum Hmdbook of \ledicd Rrdiologry snd Lruging T'echnologl (Intellrcmel Property of lhe
Nrtiold Cornnission for Ailied md Healthc.rre Profe:siorrs, L,linistry of Health ud Frmi\, Welfare)."
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E- trrtioJ*Jrl,r'r to p-"i;*'f.rnrt irr6d".li-r,- .*^tlg .rr.l *rrripJ;ri"g-T-----l
prclentatiiJrl, vie'nvs, fonnaiting arrd enhancing text, slicle with graphs. 

i

9. hrtrocluctr,rir of Oper;rling Systern: introcluction, operating system corrcepls. typr s j

of operating system.

l(). Cr-lnputer ncls,orks: iulro<luction, typcs of network (I-AN, MAN, WAN, lnteme l,
Intranr't), rrt'trvork topokrgics (star, ring, bus, rnesh, rree, hybrid), conU)orlcnls ()f

network.
11. Internet and its Applications: definition, brief history, basic services @-Mail, File

Transfer Protocol, telnet, the World \X,'ide Web flW!7S7)), www browsers, use of
lhe inlenret.

12. Applicrtion of Computers in clinical settings.

Practical on funclamentals of cornputers -

1. I-earrtng tr> use MS office: MS u,ord, MS Po'*,erPoint, MS Excel.
2. 'fo install <lifferent software.
3. Data entry cfficiency

Author

Ashok Arora

Ocrmpr-rtcr ancl Infomttic-rn Science 
,

Infonnation science ?rnd computer besics:
,\n Lrlroduction

Clivc Bingley



Subiccc Mcdical law ancl ethic"^

Subject Code: llMIi.Il'- 007

RA'IIONALT'

Legal and ethical considerrrtiorrs are Gnrly believed to be an integral part of medic:rl placticc in planning
patient care. Advances in medical sciences, growing sophistication of the rnodern societl''s legal
framcs,or'1i, incrcasing 2rwalclrcss of human rights and chalging moral principlcs of thc corununiiy at ialgc,
now result m frequent occurrences of healthcare ptofessionals being caught in dilernmas over aspects
arising from daily practice.

Medical ethics has developed into a well based discipline which acts as a "bridge" between theoretical
bioethics and the bedside. The goal is "to improve the quality of patient care by identifyrirg, analyzing, and
attempting to resolve the ethical problems that arise in practice". Doctors are bound by, not just moral
obligations, but also by laws and official regulations that fonn the legal framework to regulate rnedical
practice. Hence, it is now a universal corsensus that legal and ethical considerations are inherent and
inseparable parts of good medical practice across the whole spectrum.

L, lecture; T, Tutorial; P, Practical

THEORYCOMPONI]N'IS

Thc followirrg topics/subtopics should l;c taught anc assesscd in order to allain the identificd
competency.

Topic and contents

"Curriculurn Hardbook of Medical Iladiologr ud Lnagmg Teclmology (Iitellrctuel Property of dre

N atioral Comission for Allied md Flealrhcare Professions, Ministry of l-Iedth md Farnily Welfare)."

Teaching Scherne

(In Hours)

Total
Credits
(L+T+P)

Exarnination Scherne

Institute level exam only:

The Institute level examination will be held befr,,re the

L T P C cofi[nencement of- the Unrversity exammatlons. A Pass rn the
sub ject with a minimum of 50 marks (50% of the total 100 marks)

1 I

is cornpulsory in onler to be eligible for the awarcl of clcgrce. These
rnarks u.ill not be considered for the award of class. Supplementary
exarnination shall be conducted by the Institute for the benefit of
unsuccessful candidates. Supplernentary exan-unations will be
conducted u.ithin six weeks/six monlhs fi:r>rn lhc clatc of
announcement of results.

I Iours

The irnportant ancl rclevant topics that need to focus on are as follows 
I1. Medical elhics - Definition - Goal - Scope 
I

2. Introduction to Cocle of conduct 
I3. Basic principles ol'rnedical ethics - (lonfirlentiality 
I

4. M,.rlpractice md negligence - Rational and irrational drug therapy 
I

5. Autonomy and informed consent - Right of patie nts I fg
6. Care of '-he tenninally ill- Euthmasia
7. Organ tr ansplantation

8. Medico legal aspects of medical records - Medico legal case zurd type- Records ,urC 
I

docurnent related to MLC - ovnership of medical records - Confidcntiality
Privilege, cornrmnicrtion - Release of raedical infonnation - lJnauthorized
disclosure - retention of rnedical records - other various aspects.

)
v-N



10, Dcveicpment of sta:rdrrdized prr->locol tq ;rvoiC near miss or sentinel events
11. Obtaining an infonled consellt.
12. Me<lierl ethics - Definition - Goal - Scope

13. Introduction to Code ofconduct
14. Basic principles of medical etLhics - Confiderrtiality
15, Malpractice and negligence - Rationai and irrational drug therapy

16. Autonomy and infbrmed consent - lUght ol palients
17 . C.are of the tenninally ill- Euthanasia
1 8. Organ transplantation
19. lVledico legal aspects of medical

document relaled lo MLC -
D;.;l^^^ ^^-^*..-:^^+:^.- DPrivilege c<

disclosure -
20.
21.

an informed

insurance policy
tocol to a

SUGGESI'ED LEARNING RESOI]IICES

- owncrsl'rip of rncdical

I

I

S,No, 'Iitle of Rook Publication

I Medical Law and Ethics ]onnie F. Fremgen Pearson

2 Medical Law and Ethics Jonathan l{erring OL]P UK

.) Medical Law and Ethics Mttal Publications

4
ns on Medical Lavr and Ethics in Bisrni Gopalai<rishnan,

A,lercy I{haute, B.

Sancleepa Bhat

t.)

Q
()

(-)

(-)

"Cturiculum Hudbook of Medicd Radiology ,ud Iungjog'I'echnolop5l, (Intellrcturl Propefty of t.he

National Commis"ion forAllied srd Heclthcere Professions, Iv[irristry or'1{eddr md Family Welfare)."
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22.

Author

Purosottarrr Behera

Eastem Law House
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Strbjcct: l)rofcssionalisrlr and Vitlrrcs

Subicct Codc: llM l{l'I' - 00tt

IIA'I'IONAI,Ii

'l'he module on professionrLlisrn r.vill dclivcr thc concclrt ,rf what it means to be a professi,rnal :urd horv a

specielizc.,l 1--rofession is cliffclcrrl fi:r>r:l n usuril r,ocrrlion. 11 aiso expldns hr>s,rclevut is prrrlicssi,rr.rrlisrl
in tenns of herLlthcare systcrn and how it affects drc overail patient environrnent.

i.)

.)

\,)

)

J
J
J
)

)

)

J
J
J
._)

J
J
.)

"Cwriculum Hmdbook of Mcdical Radiologr ard Lnaging Teclurology (Intellrcnral Propefiy of the

N ariond Cormrission (or Allied md Heelthcere Professions, Ivlinistry of I lealth md Family Welfere)."

I

)

)

)

)i.
)

Teaching Scheme

(In Hours)

Exarnination Schcrnc

Institute level cxam only:

The lnstitulc lcvcl exlurrination will bc hcld be ftrrc dre

L T P C

examination shali be

unsuccessful cerrtlidatcs.
conducted within six wee

announcement of results.

I I

)

S.No. Title of Book Author Publication

1 Textbook of Medical Ethics Erich H Loewy Springer

2 Professionurlism, Professional Values ancl

Ethics in Nursing

Suresh I( Sharma, Asha P
Shetty

Jaypee Brothers
Medical Publishers

(L+T+P)

Total
Credits

colrunencernent ol lhe Untversrty exammaf,ons. A l'ass m tlre

sub ject with a minimum of 50 marks (50%o of the total 100 rnarks)

L,

THEORYCOMPONENTS
'1'he folloting topics/subtopics should be taught aucl asscssed in order to attain the identified
competency.

SUGGESTED LEARNING RESOURCES

Topic and contents Hours

1..

2.

3.

4.

5.

Professional values- Integrity, ()bjectiwity, Prc,fessional competence and due care ,

Con fidentiality
Personai values- edrical or rnoral values

Attitucle and behavior- profcssionnl behwior. trcating people equally
Code of conduct, profcssional accountability and responsibility, misconduct
Differences betwcen professions ancl imp<;rtancc r>f tcam efforts
Culturel issucs in dre healtlrc,rr.' r'rrvirourncut

18



S,No. 'l'itlc of lirok Autlror I)trblication

)
I : ssen trals o I' Pr.,fes,sir>n alisln, Profes sion tl
\':rlues & Ilthics I'or BSc Nursing Strrclenls

\trrrinclcl I{aur
C-BS Pubhshers rurd

Distributors I)vt.

Ltd

4
'l cxtbooh of Professional Ethics and
I lunrar-r Valucs R S Naagarazarr

Nerv age

Intemational
Publishers

I
,l
,.)

,-)

,

I
,-)

r)

)
r)

:

1)

,)

r)

i)

()
a,

r)

r)

"Curriculum Hmdbook of Medical Rqdiology and lrm$og Technology (Intetircnrrl Property of 0re

Nationd Cornmission for AIlied md Healthqre Professions, Ministry of Flealdr md Family Welfare)."
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Subjcct: Princip.rls t>l Managerne nt

Subjcct (bdc: llM RI't' - (X)9

RA'IIONAI,I.]

'I'hc cotrlse is urlended to proviclc a l<nowledge abr.>ul thc basic pritciplcs of NImagcrncnl.

Teaching Scheme

(ln Hours) 
:

Total
Crcdits
(1.+I'+P)

Exarnination Scheme

Institute level exam only:
'I'ire Institute level exarrinatic-,n will l>c he 1d before thc

L T P C 1

I I

L, T, Tutorial; P,

sed in order to attain thc iclentified

i)
()

()

t)

,J

i)

t._)

,)

-)

J
J
J
J
J
)
rJ

(-)

{**r c'fk} r* -*.*.*.-''.,.,*''{ Yq'$,u{tji

"Curiculurn Htrdbook of Medica.l Radiologr urd hnaging Technology (Intellrcrual Property o1' the
National Conurission for Allied md Healthcare Professions, Ministry of Health md Family Welfare)." ',ot

As

cornlnencelIrent ol the t]lxverslty ex2urrlzrll()irs. A l'jass 1r1 the

subiect rvith a rninirnum of 50 rnarksl(50'% of thc total 10i) rnarks)
is compulsory in order to be eligible for the awurcl of degree. These
marks urill not be considered for the award of class. Supplementary
examination shall be conducted by tlie Institute for the benefit of
unsuccessful candidates. Supplemeritary exmrinations will be

conducted within six weeks/six rnonths from the date of
announcement of results.

Ioprc and contents Hours

1.

2.

3.

4.

5.

6.

7.

Introcluction to managen)ent
Strate$c Management

F'<;unclal ions of Planning
Plarrrunq Tools arrd Techniques

Decision Makrng, conflict and stress management
M:uragirrg Change tnd lrmovation
(.lnderstanding Groups and Tea:ns

ii. Leadenhip
9. Timc Managctrent
10. C<;st and efficiency

18
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st l(;(; Fts't'r,tI) r,l iA ITNIN(; lil is( ) t r tt( ll is

S.

No.
'f itle of Book Author Publication

I
Essentials of Professionalism, Professronai
Values & Ethics for BSc Nursing Students

Vainder Iiaur
CBS Publishers ,rnd

Distributors Pvt.
Ltd

2 Suresh li Shamra Jaypee Brothem

J Professionalisrn, Professional Values &
Ethics

Shama Lohumi and
Rakesh Lohumi

CBS publishers ancl

Distributers PV'f

iw\

,J

i1

1
a')

')

.-)

-l' *h,;.

". ,#P
if C&.&\i' ".\#

*fti
rlgir '\aj,e

Jqn
EEh

w *'%" 
&.

IL

"Curriculum Hurdbook of Medicd Rrdiology md InugingTechnology (Intellrcrual Property of the

National Commission for Allied ard Hcalthsre Professions, N{inistry of Health md Family Welfare)."

92
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Suhject: Iinglish arrcl (lornrnunication skills

Srrbjcct ()oclc: llMlll'l'- 010

I{A'I'IONAI,tr

Paticnts nccd lo fcel safe enough to cornrnunicate hcneslly tncl openly with thcir carc providers to rcccivc
cffcctivc tr:cttncnts. Pror.iclers neecl 1,r con\re)'tre1r1rneilt phns urcl hellth e<lur.:tli,rl cleurl1,, r<:cessilrly.

and em so that patients can

'Ieaching Scheme

(In Hours)
Total
Crcdits
(L+T+P)

Examination Scherne

Insdtutc level cxarn c>nly:

'fhe Lrstitutc lcvel examination udl be held before thc

L T P C cotunencement of the L)nrverstty examrlatrons. A l'ass m thc
subject rvith a rninimum of 50 rnarks (50%o of the total 100 rrarks)

1 I

is compulsory in,
marks will not be

for the au,ard of degree. Thesc
: award of class. Supplementary
the Institute for the benefit ofexaminalion shall be condr itute for the benefit of

examinations will bc
s from the date of

unsucccssful candidates.
conducted wrthin six
announcement of results.

, I Utoflar; r,

THEORY COMPONENTS
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care.

Topic and contents FIours

Language-lSasic

, Content: Itevie',v of gramrnar, Rernedial study of gramrnar, building
vocab ulary [ nl roduction

Parts of speech

Exercise on use of
grarnmar Tense,

Numbcr, Gender

Assessrnent rnethods: Objcctive type, F-ill in the l,lanks.

Content Read and cornprehend prescribed

course books Reading, Sumrnarizing,

Comprehension

Assessrnent mcthods: Fill tn the blanks and one-mark questions

Content Various F-onns of
Cornposition Lc1 ter wri ti ng

Note taking

Precise

18



Assessmcnt lncthods: Practical test of listeni the bianks, i.)

)

,)

'),
i)
,\J

l)
i)

-)

rJ

)

.-l

,J

\-)

J
J
t)

IIMRIT Radiologv Clinical Education - part I (studentship)
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S.No. Title of Book Author Publication

1 Comtrunicutive English for Genernl
Nursinq Students

Torn I(oorkkakala I(J. Publications

3 Horv to wril.e urd speak Better, Reader's ohn
Reader's Dige st
Association

4
Cornmunication and Soft Skill
Development Ashwini Deshpande Career Publicatr<>ns

rwitings Diary

rvriting

Reports on health

problem etc. Official
correspondence:

SUGG ESTED LEARNING RI],SOI'RCE,S

)

)
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Studenls will gain aclditional skills in clinical procedures, interaction r.vrth'p'atients hncl professional
personnel. Students apply knowledge from prevrous clinical leaming experience uncler thc supervision of
a senior technologist. Studertrts are tested on intennediate clinical radio diagn<-rsid skills.

Studentship or observership must include:

o A minimum of 14 hours per week is considered as studentship in every 
,semesters.

o Provide simulation and skill labs for practicing skills specific to the prcgram in the initial years of
observe nsh4;/studentship.

Every semestcr lnust have scminars/workshops ()n lrcw deveic-rprncnts/ techu,rl.rgrcs. Chcch

i{lr)e\ur(' f<-rr rnarkifl g critcria.

If thc clinical facility is not rvithin the same clurlpus, trarspr.rrtation shoulcl be pror.ided 1o the

students and intems.

a)

)

studenls and intems.

All practicai skills rnust be supervised and recorded in a Ircgbook and skills to be evaluated after

the completion of the intemship.
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r)

ri
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Second Semester

I



Strtricct: .llasics of Microbioiolly

$ubje ct Ooclc: lJMlil'l'- {)11

llA'i'l()NAl-t:i

Ilasics of tVlicrcbiology hclps strrdents to gxirl inft;mration al)()Lrl structure, mctab()lisn r€plocllrcti()r1,
function and discases ctuscd l)y iractcri:r. r,iruscs, l>aclcritl viruscs_, tnirnal viruses, ar:chact. t-t-rvcoplasttra

uurd Phytoplzrslna. It also rnakes stuclcnts au,arc of the nalure and other irnp<;rtanl aspccts of the
1ruC rOOr{}zUllSll ls-

o
o
o
o
.)

.-)

o
o
O.

o
o
()

o
r)
.)

t) r

o

COUIISE OUTCOMES

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

CO001:

CIE, Conti

IIEOI{Y

The foilotiug
comiletency.

:s should be taught and assesscd ir orcler to attain the identified

P, Practical

(L
()

(.\

(7

()

\)
(t
()
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,, -,

-)

,._)

J
.-)

,.J

,J

)

.)

Morphology otBrcteia; (Structure, size, shape, arrangement cell wall, flagella,

spore, capsule . fimbria)

Physiology of Bacteria: @acterial growth curve, Temp, 02, CoZ, micro and macro
nutrient growl h requircments)

Culture Media

"Curricuhua Hordbook of N{edical Rrdiolog. md Inragirg Tecbnology- (lntellectud Property of the

Nrtionrl Cornmission for Allied md l{ealthcere Prof'essions, I{inistry of Hcalth md Family Velfrre)." &

ESE, Semester L,

'Ieaching-.Scheme

(In Houn)

Total
Credits

(L+T+P)

Exarnination Scheme

Theory Marks Practical Marks Total Marks

L T P C CII] ESE CIB ESE

100:,- 2 70 30

Evaluation; ESE, End Semester Evaiuation; L, lecture;

Unit
'lopic and conte nts I Iours

I 9

\N



I

I

(lulturc \,iethocls

Antirnir i.rbiril scnsill\alv tests

lltenliznlirxr ancl l)isinlccti,-,ns: l)cEnition, L)rr hc:rl .:lcriliz:r1ion, \'[,risl heel

Sterilizrrtior-r, Chernicel clisinfectmts, Gascous clisinlccli,n, lcst l,r clisinfccti,rn

/ Stc,rilrzation control

II

Infection: Classification, Sources of infection, Modes of transmission

Nosocomial infection including biomedical wastc rnanagement:. Definition,
Classification, Srgnificance, Prevention and contrrrl
Biomedical waste management

8

III Lnmunology: Lnmunity, Antigen, Antib ody, Hyp erse n s i tivity 5

IV

General Prrrperties of fungi. (General characters, clrssification, Morphologl,
Reproducti,rn)

General Properties of Vimses. (General charactcr, classification basccl on C}enome,

Capsid, Envelope & replication and cultivalion of r.rrus).

7

V

Applied Microbiology: Pyrexia of unlarown orig'in, Meningitis, Zoonotic infections,

IJepatitis, HIV infection and AIDS, Foocl poisoning, Diarrhea, Urinary tract

infections, Pulmonary Tub erculosis
t]

'Iotal 36

Evaluation System
Continuous Internal Evaluation

Tbtal CIE marks
End Scmcstcr Evaluation (ESE)

"Curriculurn Flardbook of Medical Radiologr md Iuraging 'lechnologl' Gntellrchral Propery of dre

Netional Cormrission fotAllied md Healthcare Professions, Ministry oil-Iedrh urd Famiiy Wellare)"
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o Sarne pattern as Surnmativc test
r Average of two to be consiclered
o Absence without prior perrnission to be ma

as0

tinuous assessmerlt

minars/Case presentations/ Logbook/
/Record book/assignrnent

S{\

)

)

I



iypc of qtrcstion No. of questi()ns Marks pc
qucstiorl

li>tal

i,sszry Qucstion (L){) 3 (to ansr.ver 2) 10 20

ihort Essay Qucstion (SEQ (to answer I ):)

Answer Question (SAt) 7 (to answer 5) 15

btal marks 70

ration (minutes) 150

Writtcn I):tpcr

Question Paper Bhreirrint

S. X.f "Cwriculum Hmdbok of Medicsl Rediologr md ImagingTechnologr (Intellstuol Propetty of the

\N "\ NatimalComissionforAlliedmdHealtherePrcfssiore,MinistryofHealthmdlrrmityWelfce)."
v
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Unit Marks (t 5o,'o)

Unit I 26

Unit II 20

tlnit III 13

Unit IV ))
Unit V 15

fotal Marks (including optional questions) 96

SI"]GG ESTED U]ARNING RESOURCES
S.

No.
Title of llook Author Publication

t Text book of Microbiologr furant hnarayrn,r&l)anil<ar University Press

2 'fext book of Microbiolory Baveja Arva Publications

J Text bool< of Microbiology Sathish Gupte JPB

4 Textbook of Microbiology Dl Arora
CBS Publishen &
Distributors Pvt. I-td

o
o
o
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()

e)

o
,-)

o
o

()

()

.)

)
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Strbicct: Ilasics ol llio<:lrr:rnistry

Strbjcct (lodc: l].NIltl'l - 012

It/\'l-l( )NALIi,

Brochemistrv is a kcv c()r-rlp()r1cnl ol ;r.ll ecltrcatir>n p(()grilnmcs fbr MRI'I's zurd sl-roulcl htvc a strr;ng lbcu:
otr leborttorv inrrestiqrlicxr with racliolopical procedures. The topics provrcir: the sluclcnl *'rth ar.r

u-rderstanding of thc blood inveslrgalion a:rcl relationships of the systeltrs which are essenual in patient
prcparation irrtcl pr,rcecl un' s

COURSI] OT]TCOMES

At the end of the course stuclents will be ablc to...

co1:

c()2|

J
i,)

J
J
U
.J

J
iJ

J
U

J
U

J
J

J
J
J

acid base bal'ance

parametc11i

test), RFT S.ena1 function

"Curriculum Hmdbook of Medical Radiolog, md Imaging Technology (Intellrctual Property of the

Nation a.l Conurission for Allied md Healthcare Professions, Ir4inistry of l{ealth md Farnily Welfare)."
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CIE, Continuous lntemal Evaluation; L, lecture; T, Tutorial; P, Practical

'sN @

Teaching Scherne

(In I{ours)

'fotal
(lredits

(r-+T+P)

F,xamination Scherne

Practical Marks Total Marks

L T P C CIE ESE CIE ES]]

1002 2 30 70



THEORY COMPONENTS

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

J.
o
l
f
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l
Ur Topic arrd contents l{ours :)
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Nomal

9
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J
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J
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III

Clinical

Ildef over

Reual function tests

Liver function tests

Tumor trarkers

Cmdiac rnarkcrs

Diagno sti c Enzyrnology

Lipid profile

9

"Cumculum Hordbook of Medical Rrdiology encl Imrging Technolog;- (Intclletuil Propety of the
National Commission for Allied md Ifealthcare Professions, Ministry of Hedth urd Family Welfare)."
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J
J
J
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J

Nutrition

Calorific value

Nitrogcn Balance

Respiratory quotient

BMR

Nutritional importance of carbohydrate, lipids, proteins, r,itamins and minerals

Emphasis on parenleral nutrition



Blc.,od sugar and GT'f

N<;nnal &Alrnon-nal r-rrure andysis

Ittclioisol <->pe s: De lir itir-,n, Applicutron

Nonnal ;mtl :rbnonn:rl r-rrine antlysis

&l Lzlrrls

Cliuical churts ou LITI', Rf,"l', rurd dirgrrostic crrzynrokrgy

Evaluation System

Continuous Internal Evaluation (CIE)

End Semester Evaluation (ESE)

)flritten Paper

Sl. No. Component Marks \Veishtaqe IA rnarks

1 Sessional test(s)

I\vo Written tests

o Same pattern as Surunative test
o Average of two to be considerecl
o Absence without prior permission to be mrked

as0

50

Tbtal 50 0.3 15

2. lontinuous assessment

Seminars/Case presentations/ l,oglook/ Cast
record s/Record book/assign ment

Tbtal 50 0,3 15

fbtal CIE narkq 30

Type of question No. of
qucstions

Marks per
qucstion

Total

Essay Question (EQ) 3 (to ansrver 2) 10 20

ihort Essay Question (SEQ 9 (to anslver ! 5 35

Short Answer Question (SAQ) 7 (to answer 5) ) 15

Iotal marks 70

ration (minutes) 150

c . \ 1 "Curiculum l{ardbook of Medicd Radiologr md Imaging Technology (Intellrctuat Property. of the

r\f\ 
\ National Cornnission forAllied md Healthcare Professions, Ministry of Health md Family Wetfare)."'\t \
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)
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)

J
)

IV t)

Total 36
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a
,J(lucstiorr l)apcr Illrrcprirrt

tlnit NIarks (+ $|,)
I lnttocluction to (llinical Iliochcrnistry, ()hcmicals & lie agcnts

I)reparation of solr.rtir>n, Speclr er-r collection ancl hmclling i5 o
o
-)

()

i)

i)

i')

o
i)

2. \utrition
20

3. \cid-Ilase Bzrlance; Water & Electrolyte balance 22
d:. ical che;nistry; Brie f over vieu, of normal values and intcrpretalion r r

lts t4

5. 1 adiois o tope s: Definition, Application & Hazards 15

6,

lbtal Marks (including opt 96

SUGGESTED IEARNING

S.No. Publicatiol

1
Text Book of biochemistrv for dental

students
Jayl>cc llrrthcrs

Iliocl.rcrnistry for
Physiotherrpy and allicd hcalth

ni M, Beena V
\/i-i+L^ Jaypee Brolhers Medical

sciences studeflts. math Rai
l'ubllsher (Inclla)

o
()

!)

r)
r)

3
Clinical chernistry

Varley
CRS Publishers &
Distributors

4
Textbook of biochemistry for
paranred ic:rl studcnl s

P l{arnunc.,orthy
Jalpee Brodrers Medical

Publishcrs

"Curiculrrm Hmdbook of Medical Radiolory md Imaging Technology (Intellrctud Property of dre

National Comission for Allied md Hedthcare Professions, Ministry of Health md Family Welfare)."
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Title of Book Author

Vasudevan,

Sreekumeri, I(annan

Vaidyanathan

2
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Su bjcct: ( lo nvc rrti rtn al l{acl iogr'.rphy an d I:i qr.ri prnc nt

Subje ct (l>clc: llNI lll'l' -01.t

l{A'f l( )NAl ,tt

Couvetrlioual l(ach,>graphy eml Eqr:iprnent p()\,icle the stuclents'knou,leclge ab,rtLt the \-rxy uLluil)rnerlt

s,orl<ing arrcl rlso :rbout horv x-rays are produced.

COI]RSE OIITCOMI]S

to...

ube, production of x-ravs

CIl1, Condnuous In

T'UTOIUAL ASSI

Tutorials shor-rld be

nrinimum one hour per unl

ation; L, lecture; ; P, Practical

torial assigmlents of

"Cruriculun Flmdbook of Medical Radiolog and Imaging Technology (Intellrctld Property of the
Nationel Comission for Allied md Healthcgre Professions, Ministry of I'Iealth ard Family \\/elfare)."

The facu

Teaching Scherne

(In I{ours)

Total
Credits

(r.+T+P)

Examination Scheme

Theory Marks Practical Marks Total Marks

L T l, C CIE ESE l
CIE ESE

1004 2 5 30 70
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'l'lx li,ll,rt,inu tr,Iics7'srrirtrtPii:s sir,>r.rt<1 lri' t.irrrlhl ,rrrrl ussr'ssr:rl rr'r olrL'r io riliairr llr.' jtlcntiliti
cr )t]ll)ol( rlc\:.
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ir"i,l 'I'opic ancl contcnts I'Iours

iX-r^y t"b., hirt t"b.rJ.q"*.rr*-"tr f". X-

I 
ra1'prcC,'.rctir.l:.(Elcctron solri'cc, t:rLgct and arlodc nlatcrinl), tubc voltxgc, cui',:cnt,

I space charge, early X-r.ay tubes(Cooliclge tubes, tube envelop and housing)

I cathode assembly, X-ray pr<;duction efficiency, advances in X-ray tubes. anode

I angulation and rrctaling tul:es-line focus principle-space charge effect, tlbe

I 
cooling-Modem X-tay tubes-stationary :urode, rotating anode, grid controlled X-

I ray tubes, heel effect, off locus radiation, tube insert and housing-Tube rating-

I Quality and i-rrtcnsily 1,f y-r7sr,5-ftrl1,rs influencing the:n.
I

I Production of x-rays: X-r:ay tube, gas hlled x-ray tube, construction working and

I 
hrrrit^tiorrs; stationary xnode x - ray tube; constn-rction, working, methods of

I cooLng the anode, rating charl and cooling chart;

l0

Rotating anode x - ray tube: construction, wotking rating chart, speed of anode
rotation, angle of anode inclination, dual focus and practical consideration il
choice offocus, anode heel effect, grid controlled x - ray tube; effect ofvariation
of a:rode voltage and filarnent temperature; continuous and characteristics

spectl.trm of x - rays, inherent filter and added filter, their ef,fect on quality of the
sPectrum.

Grid controlled and high spced tubes, focal spot size, speed of anode rotation,
target angle, inherent filtralion, radiation leakage arld scattered

radi atio n). Interlo ckjng and X-ray tube overlo ad protection.

il{eat dissipation methods, tube rating, heat units, operating conditions and

mainlenance and Q.A prrf,cedures.

types of exposure s'witch and tinrers, principle of automatic exposure control
(AEQ and practical operation, filament circuit, high voltage circuits, half wave,

full wave rectification, lhree phesc circuits. Types of generators, 3 phase,6 and 12

pulse circuits-high frequencv generators-falling lord generators, Capacitors

discharge and grici control systems.

X-ray generator circuits: Vacuum tube diodes-serni-conductor diodes-

transistor-Rectificatiou-half and full wave-self rectification-X-ray generator;

fila-ment circuit-kilo Yoltage circuit-single phase generator-three phase generatr;r-

constant potential gr:nerator-Fuses, switches and interlocks-Exposure switching
and tirners-HT cables-e arthing.

II

III

10

10

fligh t.*ti"" .t,..,lGr Hff..g"*'r"1", f* -*.],,"*h
circuits, three phase six rectifier circuit, tllree phase 12 rcctifier circuit, high and

mediutn ftequency circuits; capzrcil.ance filter conkol and stabilizing equipment;
10

*
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o
o
o
o
o
o
o
o
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o
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rnains vollage colnpensator, mains r€sistancc compensalor, compensation for
frequency variation, control of tul>e roltage, kV compensatoq htgh tension

selector switch, filament cir,cuit, control of tube current, space charge

compensation.

lnterlocking circuits: Relays: description and working use of relays in
diagnostic machines for over load protection, circuit diagram; simplified circuit
and block diagrams illustra.ting sequence of events from mains supply to
controlled emission of x-rays.

V

Meters and exposure timers: Moving coil galvalometer: construction and

working/conversion to millimeter, arnr-neter and voltmeter, rneters cornmonly
used in diagnostic x-ray machines, pre reading kV meter and millimeter, digital
panel meters. Clockwork tirncrs, synchronous rnotor lirner, electrr:nic timers,

photo metric tirners (fluorescent and photoelectric effect as applied in timers), ion
chamber-based timers, integrated timer.

10

VI

Control of scattered radiation: Beam limiting devices: cones, diaphragrns,

hght beam collimator, beam centering device, methods to veri4r beam centering
and field alignmenq Filters- inherent filters, added filters, hear,y metal 6lters, grids;

design and control of scattered radiation, grid ratio, grid cut-off, parallel grid,
focused grid, crossed grid, grided cassettes, stationary and moving grid potter
bucky diaphragms, various types of grid movements; single stroke movement,
oscillatory movement and reciproc ato ry movement.

8

VII

Fluoroscopy: Flucrescence and phosphorescence - description, fluorel;cent
rrraterials used in fluoroscopic screens, construction of fluoroscopic screen and

related accessories, tilting table, dark adaptation. Image intensifier - Construction
and working, advantages over fluoroscopic device, principles and methods of
visualising intensified image, basic principles of closed citcuit television camera

and picture tube. Vidicon camera, C(jD. Automatic brightness control,,autornatic
exposure control, charnl>er selection during fluorrcscopy. Serial radiography:

Malual cassette changer. rapid autornatic film changer, basic principles of cirre

fluorrrscopy and angiography use of grid contrrclled x-ray tube.

8

VIII

Care and Maintenance of X-ray equiprnentl
Genera.l care; functional tests; testing the performance of exposure timers,
assessing the MA settings, lesting ilre available I(V, rneasuremenl of focal spol ol-

at't x-ray tube, testing the Lght bearn diaphragrrr, practical precautions pertaining
to Brakes and locks, I{.T'. cables, meters and controls, tube stands and tracks as

well as accessory equiprnent.

6

Total 72

"Curiculum Hmdbook of Medicnl Rrdiolog md Imaging Technology (Intellrctual Property of the

National Comission for Allied md Healthcare Professions, Ministry of Health md Farnily \Velfere)."
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Ilncl Scmcstcr Evaluation (ESIi)
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Evaluation Systcm

(lontinuous Intcrnal Evaluation (CIE)

Sr. N<r I Iotrrs

!
t X-ray tubc; Production of x-rays 5

2. llr>trrring anode x - rty tube; Grid controlled rurd high spectl tuircs; I Ierrt

clissiprtion melhocls

4

J. Ii il:r.rnr:n l o-rrrclll nncl vr rllrrge; X-rey 9cnr:rr l or r:i rcr ri l s 5

4. High ter.rsion circuits; Interlocking circuits; Relays 5

5. Nleters and exposure tirners 5

6. Control of scattered radiation: Beam limiting devices 4

7 Fluoroscopy 4

8. Care and Maintenance of X-ray equipment 4

Total JO

Sl. No. Cotrponenl ivlarks \X/eishtaee IA marks

1 ,essronal test(s)

I'wo \\/rilten tesls

r Sernc paltenl as Surmnalive lesl

o Average of tr.vo to be c<;nsidered

o .Absence without prior permission to be rnrrkec
as0

50

lbtal 50 0,., 15
) loninuous assessment

icrninms/Case presentrtions/ k,gbooli/ Casr

rcord s/Rc cord bool< /assigruncnl

Tbtal 50 0,3 15

Iotal OfE nrarks 30



'l'ypc of question No. of
qucsti()ns

Marks pcr

lucs tio n
I ir tal

rt)ssa1. (]rrestio" (EQ 3 (to rursrvcr 2) t0 2()

Short Essay Question (SEQ) 9 (to answer I 5 ):)

Short Arrslver Questiorr (SAQ 7 (to answer 5) ) l5

Iotal marks 70

Duration (murutes) I 5t)

Written l)apcr'

Question Paper Blueprint

STIG(II'STED LEAITNING RESOI]IICES

"Curriculum Hurdbook of ]vtedicd Rrdiolog, md Imagng'I'echuologr (Intellrctua.l Property of the / 108

Natione.l Corunissior for Allied md Heelthcare Professions, Illinistry of Health ud Fanrily Welfare)."

I Init ,IOPICS Marks (+
s%)

L

K-ray tube; Production of x-rays 16

) Rotating anode x - ray tube; Grid controlled and hrgh speed tubes; Hear dissipation
methods

15

3. Filarnent current and voltage; X-ray generator circuits 10

4. High tension circuits; Interlocking circuits; Relays 10

5. Meters and exposure timers 9

6. lontrol of scatterecl racliation: Rearr linriting deviccs 16

7. rluoroscopy 10

8. Care and Maintenance of X-ray equipment 10

fotal Marks (including optional questions) 96

S,No. Title of Book Author Publication

I Radiographic Imaging (Cb, I. C.R.P.
D.N. Chesney ct li,I.O
(lhesnev

CBS Publishers &
Distributors

2 fur Introcluclion Of Physics [o Diagnostic
Radiography

Christensen, Curry &
Dowdey

Lea & Febiger

3 Radiological Science for technologists Stewart C Bushong Mosby

4 Equiprnent for Diagnostic Radiography E. Forster Springer Dordrecht

5 'Ihe Physics Of ltadiology Lnd Lnagmg I( Thayalan ]aypee

@4

)



Subjcc t: (l lirrical I{ ad iogr.tp hy l)r>sitioni ng (l']att I )

Subiect Codc: llMlll'[' - 014

I{A'I'IONAI-I]
Ciinicrl Racliography P<>siliounrg l)afl- I plovicles the str"rdents with knowlcclge of x-rty ima.qrng,

positioning arld al1 the care drat shoulcl be taken.

COI]RSE OUTCOMES

be able to...

sitioning during radiograpluc investigation.

for different pathological and physical conditions.

rJ
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ruffi *'{p
', T" P, Practictl

Tr-rtorials should be plamred to enhrurce lcaming. The facultl shall decide suitable tutorial assir

rnirrirnurn onc hour per urit basecl on the curriculurn.

1]IIEORY COMPONENTS

'l'hc follorving topics/subtopics should be taught ,and assessed in order 1o attain the iclcntificd
competency.

"Curdcrilurl Hodbook of Medical Rcdiologr and Ioeging Technology (Intellectual Property of the
Nationrl Corrmri5-sion for Allied md I{edthcare Professions, I\,lirtistry of Health md FaIil\, \Vplfx1s1."
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1J

U
(J

U
iJ

Un Topic and contcnts

I

Principles of Radiogrrrphy:

Prcparalion of thc I(<>or-r-r, Apparatus zulcl Instlrfllents Positions of the Pldcnt:
Erect, Sitting Supine, I'rone, Lateral, Oblique, Decubitus Etc. Relative 1>osi[on
of X-Ray tube ud patient, relevant exposure factors. Use of accessories such as

rzrdiographic corres, grid and positioning aids. Anatomic and Physiological basis

8

Ilours

Teaching Sicheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme

Theory l\{arks Practical Marks Total Marks

L T P C CIE ESE CIE ESE :

2004 I 6 8 30 70 30 70



of the prccedure, Associatir,'r with theory with practical work. Radrographic
al)pearances, both nonnal zurci comrnon a1>n<-,nrra.l conditions where elementary
knowledge of the pathologr invr>hred rvill ensure the application of the
appropriate radiographic tethniquc. Modifications in technique f<.,r various
disabilities and types of sutrlect. Radiation protection, use of gonad shield,
practical rnethods of reducing radiation dose to the patient.

II

IJppcr Iinrb;

iloutine pr:ojections frrr the s,holc hancl, Iiugcrs, wrist joint fore ann, ellrorv jornl
and hurnerus.

Supplementary prciech,rrrs l:or Scaphoid, Carpal turrncl, Ball Catcher"
projections, Head of the I{aclius, Supracondylar fracture and Olecranorl process

l0

III

Lowcr limb:
Routine projecdons f<-rr tl'rc udrole fool, toes, calcaneum, ,ankle joint, lcg, knee-
joint, patella and femurs.

Supplernentary projections for'I'alo-(lalcaneal joint, I.-orced projections for tom
ligaments, Flat Feet, (llub Fect, Intercondylar pr<>jcctions for loose bodies in the

knee, Axial projection ft>r Patclia.

10

IV

Shoulder Girdle and'fhorax:

Routine proiections for tle shoulder ioint, Scapula, Acrornio-Clavicular joint,
Clavicle, Stemoclavicular joint, Stemum and fubs.

Supplementary proje<:tions for the axial projection of Clavicle, Bicipital groo\/e,
Coracoid process.

10

Y

Vertcbral Colurnn:
R,-lutrne projectiorrs frrr AtILul,r -Occipital 1oint, cervical spine, Cervico- lhoracic

Junction, thoracic Spile, lurnbar Spine, l,urnbo Sacral Region, Sacrurn trrd
Coccvx.

Supplementary projr:ctions l ,r thc intervertebral foreunina, posterior arch, of
Adas, Ficxion ancl Extension of Cervical Spine, Scoleosis and I{vphosis, Sacr<,r

Ileac Join1.

t2

VI

Skull:

Roudne projections for cranium and facial bones;

Supplementary prciections fcrr trauma, Tou,ne's method, Sellaturcica, Optic
forarnina,Jugular forarnina, Temporal bones, Mastoids, Petrous bone, Zygonatic
arches, Orbits, Maxillae, Nasal bones, Mandible, Ternporomandibular joints.

Nasal Sinuses: Techniques for Frontal, Maxillary, Ethnoidal and Sphenoid

Sinuses, erect and horizontzl projections for fluid levels.

12

VII
Pelvic girdlc and hip regicn:
Routine projections for the whole pelvis, Sacro-Ileac joints, hip joint and Neck
of Fernur.

10

- \ , "Curiculum I'Imdbook of Medical Radiologr md Imeging Technologr (Intellrcn:al Property of t}le

VA 

Netional Comission for,Allied md Hedthere Profssiore, Ministry of Heelth ard Ferily v0elfare)." (@
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Sr-rpplementary projections fbr the greater ancl lesscr trochanters of Femur.

Frrcg leg prrjectic,n, Ischeurn, Syrnphysis I)r-rbis, Ileum, Acetabulutn and

Congenital Dislocation of Hip, Arthrodesis.
Skeletal survey: Skeletal survey for metabolic b,rnt clisease, metastases,

hormonal disorder, renal disorders.

'Iotal 72

SUGG ESTED PRACTICAIS/DEMONSTRATIO N

Sr, No :Iours

1 Principles of Radiography 15

2. Upperlimb 17

.)- l,ower limb t7

4. Shoulder Girdle and Thorax t4

5. Vertebral Colurrn
15

6. Skull
15

7. Irelvic girdle and hip region, Skeletal sun.ey
15

Total 108

Evaluation System

Continuons Internal Evaluation (CIE)

SL No. 3omponent Marks Weightage IA marks

1 iessional test(s)

ftvo Written tests

o Sarre paftenl as Surmlative test
o Avcragc of trvo to be considered
r Absence without prior pennission to be markecl

as0

50

fbtal 50 0,3 15

2. lontinuous assessment

Seminars/Case presentrttions/ Logbook/ Cas<

r ccords/ Record book/assigrrncnt

Total 50 0.3 15

'Ioral CfE marks 30

End Scrnester Evaluation (ESE)

(-., -Nf "Cwriculum Hmdbmk of Medicel Rsdiolog md Imaging Teclnologr (ntellehral.Property of &e 111

V 
- \ Nrtime.l ComissionforAlliedrdHeslthcrePrcfmsiom,MinistryofHerlthmdFmilyWelfirQ.- 
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'l'ypc of qtrcstiorr No. of
questions

Marks pcl
question

'l trt.tl

issay Question (EQ (t" ansrver 2) l0 ut)

ihort Iissay Qucstion (Sl1() ) (to answer I i5
ihort A,nSwer Quesuon (SAQ 7 (to answer 5) 3 15

[lotal rnarks /0

[)uration (muutes) 50

Writtcrr l)aper

End Scrnester Evaluation ([i)SE)

'l'herc shall be practical exa.tnination for 70 rnarks in the subjcct.

Distributron of marks for ESE practical exarrrs:

Question Paper Blueprint

SUGG EST]]D I-EAIINING RESOTTRCIJS

"Curricrrlum Hurdbook of Medical
Nationd Conllission for Allied utd

Rrdiologr and Imagurg 1'echnology (Intellcnral Properry of the
Healthcare Professions, Ministry of Hcalth md Family Wcllnre)."

ilz

ESE, CIE Grand total

Practical \riva Sub Total

JU lU JL, 100 100

t-Init TOPICS Marks (l
5%)

1 Principles of Radiography
1.3

2. Jpper limb
15

3. ,ov'er )i-trb
13

4. Shoulder Girdle and'Ihorax
13

5. Vertebral Columrr
5

6. lkull
13

7. Pelvic girdle and hip region, Skeletal survey
4

Total Marks (including optional qucstions) 96

(M
)

)
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oS.No. I'itle of Book Author l)rrbliczrtirln

1
Allas ol- ILarlrographic Positioning tncl

Rrcli<.,k,uical I 
)rocedures

l']hilip \Y'

Btllinger, Eugene D.
Frank

Mosby

2 Clarks Positioning In Radiography Ra Swallow, E Naylor Lippirrcotl Williarns
and Williins

J

Brucc \X1 Long
&Jeamrean I-Iall Rollins
& Bar$araJ. Smith

Mosby

4
Bontrager's I'extbook Of Radiographic

Positioning A'nd ltelated Anatomy

5
Jaypee Brodrers

Medical Pubhshcs

6
A Guide ()n

Investigations & Lalit Agarwal JBD Publications

]MRIT' lLadiology Clinical Education -
tudents will gdn aclditional sliills in clin ior.r with padents mrdS,

L rologrst. Students are tested on intennediate clinical radio diagyrosis skills.

or obscrvcrship lnust includc:

riinurn of 14 hours per week is considered as studentship in every semester.o A miniinurn of 14 hours pe

o Provide simulatir>n and skil

obse rve rship/ st ud entship.

. Evcry sctuestcl utust have

rP 1n every semester.

to dre program in the initial years of ()
r.)

O

O
l,J

U
t_)

U

U

U
U
()

U
()

(,)

. Evcry scmestcl must have seminars/wrrrkshops or1 new devclopments/ tcchnr.,logrcs. Check

anne\1lre lor mrrrking crilcr-ie.

r If the clinicrl facility is not rvithin the sarne cxrllpus, transportation should be proviclcd to the

students mrd intcr:ns.

. All practical skills rnust be stqrerwiscd ,ancl recorcled in a Ircgbook and skills to be cvaluated afterA1l practical skills rnust be stqrerwiscd 'ancl recorcled i

the complction of the intemship.

\ ./ "Cwriculum Hmdbook of Medical Radiolog urd ImagingTeclmologr (Intellrcnnl Property of ttre

\$.t 
Nationsl Comission fu All.ied md IJentthct profcsiom, uinisuy of ieaui ma Fmily *elfrc).'

tli

@w

Merrill's Adas of Radiographic

Positioning a:rd Procedures

John Lampignano and

kslie E I{endrick
Elsevier Science

Radiology Of Positioning And Applied

A,natorny For Students And Practitioners
Garkal Gs
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- Srrbject Pathology

Subject Code BMRIT -015

RATIONALE

Pathology l.relps students to leam about the advances in basic science and clinical pathology. And hetp
students learn and classify the type of diseases, to help leam about the mechanism of action of various
diseases and to gain lorowledge on lab tests.

COURSE OUTCOMES

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

COl: Define the term "Disease" or concepts of Diseases.

CO2: Defile, classify diseases and the medical tenns used.

co3: Describe t1le cause and mechanism of a ferv cornmon diseases drey corne acro
routine u,ork.

CO4: Common changes seen in these diseasei
different organs /ti ssues/bodfluids.

tests done to diagrose the diseases like examination of urine,
body fluids and tissues.

erate the proper methods of collection, preservation and delivery of the sample s

I

CIE,,

TU'IORIAL

ation; L,

"Curiculum Hardbook of Medical Radiologr urd Imaging Technology (Iatellrcnral Property of the
Nationa.l Cormission for Allied md Healthcare Professions, Ministry of Health md Family Welfare).,,

; P, Practical

,il,))\'
115',@

Tutorials should be planned lo enharr,

one per unit based on tle curriculurn.

,M

in

Total Credits

(L+T+P)



'l'l II ;( ) lt Y' (){ I 191P1 )Nl,llvl'S

:l'lrt: liril,,t'irrq lorrir:5,/5111l11v1vics shor-tltl l;r: 1:rullhl ,rn(l rrsscssc(l in orrlcr to:rtlriin lhc r,ienliili,il
c(]ntl)a I clr c\,.

(-)

o
o
i1

o
.)

o
Unit Topic and contents I krurs Marks

(

I

lntrocluction to Palholog7, Cell membrane, Cytoplasm,
contents and nuclclrs \/arious injurics - Ccll cliangcs -
Reversible chalges, fatg, lir.,er, hy-dropic changes and
In'eversible changes

fungal diseases,

7 l0

II

palhogencsis,

tlrrombus

and of

F,rnl>olisr.lr - Definition, classi clinical

rnanifestations - Infarction, gaflgrene

ttrre,

l-,emgn and

cal fcatures urd lab clitgnosis of

cause, Coumon cytogenic

diseases - I{inefelter, syndrorne.

Cornplete urine exemination

uricroscopy of scdilnent Liver :

. physical, chernical,

function tests, Renal

function tests

Cytologr, FNAC, Sugical pathology, biopsy, resected

specimen preservation, fixation and filling of request forms

8 15

()

i)

()

()

i)

)

)

"Curricuhrtn Hmdbook of N4cdical Rrdiolog urd Imagiog Technologl, flntellahrol Properry- of dre

National Conlnission for Allied errd Heelthcere Professiors, Ivlinistry of Ileelth md Fanrily Welfrre) "
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J

,\N

Oeclcrna - Defurition, classifi cation, causes, pathogerresis.

PirLnonary oeclema, cardiac oedema, Itenal oedema,

I.ymphedema

Thrornbosis - Dcfirrition, classification,



.)

.)

a)

1
1
1

III

Blood collection ltor irrvestigations, rurhcoagulant. Sample

c:ollection, labeliug, transportatiorr to labs

(irmmon hematological tests -- Penpheral blood smear,

Llaernoglobur, Packed cell volume, \X{BC count - r.'ariation

of total and differential leukocyte count, Platelet count

7 15

)'

)

)

)

)

J
._)

)

.)

.)

J

evaltiatlon
*!

IY

ar diseases

risl<

morphology of the heart Hy'>ertension - definilion, causes,

cornplications

Heart failure - Causes, pathophysiology, clinical

manifestations and cornplicaiions

7 15

V
Respiratory diseases - Chronic obstructive pulmonary

airway diseases - causes, pathologr and cornplications of 7 15

J
-)

J
J
J
J

"Curiculum Hmdbook of Medicd Radiologr md Imaging Technology (ntellctr:al Property of dre ll7
Nrtiond Comission for Allied and Healthcare Professiom, Ministry of Hcdth md Farnily \Velfarc)."
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SUGG ESTED PRACTICAIS/D EMONSTRATION

each (asthrna, ch ronic bronchilis, elnphyserna,

Broncheictasis in bricl).
Pneumouia * classificatr,rn, clinicrrl leatures and

mor?hok)gy

Puhnonary tuberculosis - classification/ types, prirnary,
complex, rniliary TB and cavrtatoly TB, complications
Pler.rral effusion - definition, calrses, clinical features and

diagnosis

Renal system; Glomerulonephritis, nephritic and nephrotic
syndrome. Tubulointerstitial diseases, Renal failure .' Acute
and chronic

Pyelonephritis - Types, causes, organ changes and

complications.

Rsral stones - Causes, pathogenesis, clinical features.

Hydronephrosis - causes, clinical features and d.iagnosis

Total 36 70

Sr.No Hours

a

Fatty liver - Gr>ss & IVlicroscopy

T.B. Lymphadcnitrs - Gross & Microscopy
Acute Appendicihs - Grr>ss & I\,licroscopy

Granuladon tissr-rc - Microscopy
Mcchanisrn of tllrorlbosis, Sites ct cornplications and
clinical features (effec ts)

Atrophy ck Hypertrol;l'ry (Llearr).

Benign tumors - Squarnous papillorna * Gross &
Microscopy, Aclenoma Cokn

o Gross ct lv{icroscopy, l,eiomyorna utems *
Gross & ivlicrc,scopyl

Malignant turnors - Squamous ccll cercinorna - Gross ct
\rficroscol-ry, Aclenocarcinorna colon - Gross &
Microscopy, Nlalignant melanorna skin - Gross &
Microscopy, Osteosarcoma bone * Gross &
Microscol.ry

Me tastasis - Lung, liver, lymph nodes (specirnens)

Blood collections - Contzriners,,Articozlgulants FIb%0,

PCV, ESil., Pcriphcral smerr and Bone marrorv
aspiration

Cytology - Rody flui,ls. FNAC.
Histopadrology - S1;ccimens, biopsies, fixatives.
Requcst fonn srritir-rr,.

a

w



i Sr,N,, I Lltrrs

i

I

r Blood grouping, franslirsion complications,
conlponents.

o Anemias - iVlicrocytic hypochrr>rnic. lVlegaloblastic

(slides)

o kukemia - AML & (llvll (Slides)

o Atherosclerosis, Ml, lUreumatic valvuiar lesions
o Renal stones, hydronephrosis, chronic pyelonephritis

(specimens)
. 18. Lung - Pncumonias, pulmonary'tuberculosis

cavitatory lung.abscess (specimens).

Total 6

Sl.No. Component Marks Weightaqe IA rnarks

1. lSessional test(s)

Iu,o \Vritten tests

Same pattern as Sunlnative test
Average.of two to be considered
Absence without prior permission to be rnarked as 0

50

Total 50 0,3 15

2. -ontrnuous assessment

ieminars/Case presentations/ Logbook/ Case

records/ Record book/assignmen t

Total 50 0.3 15

Total CfE marks 30

Evaluation System

Continuous Internal Evaluation (CIE)

Bnd Sernester Evaluation (ESE)

Written Paper

"Cudculum Hudbool of Medicd Rqdiologr md In)eging Teclrnology (IntellrcturI Property of the
National Comission for Allied urd Healthcare Professions, Ministry of l{er1th ard Family \I'elfare)."

Type of question No. of questions Marks per
qucstion

Total

Essay Questio" (EQ) 3 (to answer 2) 10 20

ihort Essay Question (SEQ) 9 (to ansu,er ] 5 35

lhort Answer Question (SAQ '7 (to answer 5) 3 15

Iotal trarks 70

)uration (rninutes) 150
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(]ucstion Papcr Illtreprint
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[ ]nit Marks (t 5%,)

Unit I t6

tlnit II 20

Unit III
Llnit IV 2)
flnit Y 20

'lbtal Marks (including optional questions) 96

SI ]GGESTED LEARNING RESOURCES
1')

i)

1)

S.No, Title of Book Author Publication

I
Textbook of Pathology with Pathology Jaypee Brothers Medical

Publishers (P) Ltd

2 Pathology Basis of Dsease Saunders Elsevier

J Text book on Pathology
Paramedical Courses

)r
Emrness medical publish rs

4 Text book of Pathology &
for Parameclical Students

Aruna Singh Notion Press ()

)

.)
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I:larsh Mohan

Robbins and Cotran

Dr. I Clement
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Subjcc* Clinical Radiography Positioning (Part- II)

Subject (lode: BMRIT - 016

RA'I'IONALE

Clinicat Radiography Positioning Part-2provides the students with knowledge of x-ray imagrng, positiomng
and all the care thrt should be taken. To improve skills and knos,ledge on patient positioning for students'
MRIT and to identify radiological pathologies and to gain knowledge on radiographic anatomy. They also

gain knowledge of irnage quality in radiok-,gical ilnages and rnanagernent oi prrticrrts in cmcrgencv
sirualion s.

COTIRSE OT]TCOMES

s needed

t of patients in radiology various procedures.

COS: Abfity to handle ernergency situations i-n deparhncnt

Tutorials should be planned to enhance learrring. The faculty shall decide. suitable assignments minimum
one per.unit based on the curriculum.

"Curricultrm Iisrclbook of Medical Rqdiolog, md Imaging itechnology (Intellectual Propeq, 66 6"
National Comnission for Allied ud IJeslthcare Professions, Ministry of lleelth ud Farnily Welfete)."

CO6: I(nowledge of image
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)

i)

t)

iJ
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Terching

(In Hours

Total Exzrmination Scheme

Credits

(L+T+P)
Totd Marks

L T P C CIE qSE CIE I]SE

2002 I 6 6 30 70 30 
lro

CIE, Continuous hrtem

,IUTORIAL 
ASSIGN

End Semester Evaluation; I-, lecture;'1', Tutorial; P, Practical

V

Practical I\{arl<s



.II_IEORY COMPONEN'I'S

The follorving topics/subtopics sh<>r-rlc-l be taughr and assessecl in orcler to attain th. id.rrtified colnpetencv.

(l
{-)

o
l")

i-)

.')

o
IJnit 'I'<lpic zrncl c()ntcnts I{ours Marks

I

Dcntal lladiography

Tcchnique lirr intrr oral full rnor-rth. - Occlusdl projections. -

Extlr oral projections ilch:ding orthopantornography.
Supplerneir tary tc chniqr-res.

flpper rcspiratory systcm

Technicyue for poslntsal ainvays, larynx, trachea, thoracic inlet,
Valselva lnar)cu\'( r. Phonation.

5 10

II 6 10

T) ^-r:^--^..L,
-^L:l^ 

Y -^

III

Radiography in thc ward:
Radiography in thc specralized unit, unit,
Coronrry carc, Nconzrtz[ unit
theatre.
Mr-.t^. ro-h.rr Rr.i. .ri...r.

in the operating

"-..;"1 .;.-^ -;.^ t^."ri

5 10

_ ^-^_^___"ts_-r

Localization of forcign bodics, Verious techniqucs

I\Z

radiography -

supply and functions of equipment, selection of exposure

factors, explosion risk, radiation prf,tection and rapid

processing lechniques.

Traurn a r adiogr aphy / lim ergency radiography

5 10

v

Neonatal and Pe diatric Radiography,
Forcnsic Radiography
Microradiography:
General pr.inciples, Requircrnent, Equipment, Teclurique.

5 10
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Lung and Mediastinum:
Supplemenlary projcctions: furtero-posterior, obliques,

lordodc, apical plojcctioll, Llse of penetrated postero-antcrior

projecion. - Expilatirxr technique. - Technique for pleural fluiC
levels and ldhesi,,ns.

Abdominal viscera-
Technique for plain film examination. - Prrcjection for acute

abdomcn patielts. - Te cluriclue to detronstrate: Foreign bodies,

Imperforate anus.

t22
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VI

Soft T'issue Radiography:
High and low hilo voltagc technique; differential filtration.
Non - screen technique - simultaneous screen and non -screen

technique.

Multiple radiography.
Uses of soft tissue radiography.

High kY Radiography:

con1rast,

ionl bearn

typc of grid
ic factor,

Relation to pati

Chanse in radic

5 10

VII

Ingested bodies.

Foreign bodies in eye.

Pleparation of the area to be investig

Appropriate prrcjection for all

Techniques to locate non-opaque for

Itecl.

:ign body.

5 l0
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o JUGG D PRACTICAIS/DEMONSTRATION

o
o
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O

U
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"Curiculum I{mdbook of Medical Rrdiolog md Imagirg Technology (Intellrctud Property of the
National Comission for Allied and Healthcare Profes:-ions, Ministry of Health ud Family Welfare) "

@

Sr. No {4"
.

-Pifur

Ilours

1. 4'*pw1 x,'q
20

2. Lungs lurd Mediastinurn; Abdominal viscera 20

1- Racliography in the rvarcl; Matmography 20

4. Opcration thcatre techniclucs; C-ann 20

5.

10

6. Soft Tissue Radiography

Multiple radiography

High kV Radiography

Scatter elimination; bearn collimation; grid ratio
Speed and type of grid lnovement

Radiographic factor; applicalion and uses

10

Total 7A

Dental Radiography; Upper respiratory system

Neonatal ancl Paeclirtric Rrdiography; Forensic Radiography

Micr:oradiography



j r rcalizrlion olt lirrcigrr bodrcs

Uvaluation S),"t"rn

Continuous Intcrnal Evaluation (CIE)

liind Semester Evaluation (ESE)

Written Paper

End Scmcstcr Evaluation (ESE)

'fherc shall be praclical examinalion for 70 mar.ks in the subject.

"Curiculuur Hmdbook of Mcdicd Radiolog, s16 Lnnp;ing Techrology (Inteilrctual Property of the
Nationel Comission for Allied and Healrhcrre Profcssions, Ministry of Hcdth md Family Welfare)."

124

Sl. No. Component Marks Wbightage IA rnerks

1 iessional test(s)

luro Written tests

iatne pattem as Surnmative test
{verage of two to be considered
{.bsence without prior permission to be marked as 0

50

Total 50 0,3 15

2. .lontinuous assessment

Serninars/Case prcsentations/ Logbook/ Casr
cc, rrds/ Record bor,l</assigruncnt

Total 50 0,3 15

ToalCfE matks 30

Type of question No. of
questions

Marks per
questior}

Total

-ong Essay 3 (to answer 2) 10 )o

Short Essay B (to msrver 6) 5 30

Short Ansrver 12'(to ansrver 10) 3 30

80

Dr-rralion (rinutus) 150

Ag

)

)

)

)

Sr. No I Iotr ls

IJ

'llotal
l()8



I)rstribulion ,rl lntrks Iirr [:lS|,] prxc11c111 cxams

Question Paper Blueprint

SUGGESTED LEARNING RESOURCES

"Cwriculunr Hmdbook of Medica.l Radiologr md Imaging Technology (Intellrctud Property of dre

National Com:rission for Allied ud Heelihcare Professions, MLristry of I-Iedth md Family Welfare)."

F]SE, CIE, Grand total

Practictl Vivr Sub Total

50 20 30 100 100

Unit Marks (+
s%)

1 Dental Radiographf Upper respiratory system l4

2. Lungs and Mediastinum; Abdominal viscera
14

3. Radiography in the ward; Mammography 14

4. 3peration theatre techniques; C-arm 14

5.
).leonatal and Paediatric Radiography; Forensic Radiography; Macroradiography

14

6.

Soft Tissue Radiography

Multiple radiography

High kV Radiography

Scatter elirninatioir; bearn collirnation; grid ratio
Speed and type of grid movement

Radiographic factor; application and uses

1.4

7. Localization of foreign bodies 12

Ibtal Marks (inc;luding optional questions) 96

S.No. Title of Book r\uthor Publication

1 Radiologrc al positioning Merils Mosby

2 A gurde to radiological

positioning
L-larks

CBS publishers a1ld

distributors pr,t. Ltd

3 Radiology Of Positioning

A"nd Applied A.natorny For
Students A.nd Practilioncrs

GarkalGs Jaypee Brothers Medical
Publishers

4 Bontrager's Textbook of
Radiographic Positioning

and Related Anatorny

John Larnpignano), Leslie

E. I(endrick Mosby

)

)

)

@e



S. IJo. 'l'itlc of lJook Atrilror Publicatiorr

A Concise Guide on Basic l

Radiographic Physics Darkroom
Prrccedures. Radiographic'Positioning
& Techniques

l,alit Agarwal
,f BD Publicatic.,ns

O

o
o
o
el

o
o
O

o
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"Curricultrn Hordbook of \,ledicel Ridiolog' md Imcgilg Technology (intcllrctud Propefty of the
Nntiond Commission for Allied md Healthcare Professions, Ir,Iioistry of Hcalrh urd Family Welfare)."
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Strbicct: l{.rdioglaphy antl Irn:rgc Pr'occssirrg'I'cchniqtres

Srrbject ( loclc: IlMl{l'l' -017

I{A']'IONALti

Ilacli<-,graphy and Ln'agc prrrcssiug tecl-rniclues provides constmction md u,orlung of filrn, urtensilvins
scrccll, cxssette, clrrk ro,rtn arrd rutottelic proccss()r'.

COURSE OT]I'COMES
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1.)
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I
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,.)
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Apply knowledge for the use of radiati

Demonstrate process the radiographic

Prepare care and maintenance

and X-ray equipment

"Curiculum Hmdbook of Medical Rrdiologr and lnragingTechnology (Intell€tual Property of the
National Cormission for Allied ard Healthcare Professions, Minrstry of Health md Family Velfare)."
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CIE, Con

TUTORIAL

Tutorials should be plamed to enhan<

one pcr unit based on the curriculurn.

W

Evaluation; ESE, Evaluation; L,

Teaching Scheme

(In Hours)

Totzrl

Crcdits
(L+:I+P)

Exarninatior-r Schcrne

Theory Marks Total Marks

L T P C CIE ESE CIE ESE

100) ) J 30 70

Irrtemal End Semester Evaluation; L, lecture; T P



,T'IJEORY COMPONENTS

The following topics/subtopics should be taught rurcl assessed in orcler to attain the identificcl competency.

(J)',

o
a
(')

.)

,-)

o
Unit Topic ancl c()ntents I-Iours Marks o

o
(.)

()

I

Photographic Principles:

9 20

II

Protection; Entrance to Dark Roorn - Single

Door, Labyr'inth

Dark Roorn Accessories: Dry bench; Hopper, Drawer,

Cupboard; L.oading and unloading cassettes; Hangers, types

safelight

7

()

()

')

)

)

\.)

t)

)

,)

)

III processing

Autornatic proccssor: Principle of wotking and features,

thenrral regulation and replenishn)ent system; Care and

traintenance of autornatic processor; Advantages and

limitations of automatic processor

7 15

"Cwriculum Hmdbook of Medical Radiologr md Lnaging Technolog, (Intelltrtual Property of the

Nation,d Conunission for Allied md Healthcare Professions, Ministry of I{ealth ard Family Welfrre)."

J
J
J
J
J
J
)

*

()

i)
()

128

@

Rzrdiogrephic fiLn- cor-rstruclion tncl tvnes; Pholographic
effect and iatent irnage formation; Film density and log
rcladve exposurc; Charrcteristic clrra/e - its forr..ralion ar-rd

featurcs; Spcctral re sponse; Irrlm fauls and Artifacts

Intcnsifying Screens: Lumirrcsccnce-fluorescence

and phosphorescence; ()onstruction and tlpes of
Intensifying Scrcerrs; Intensification Factor, quanluri
detection and conversion efficiency; Filrn screen matching;
Re solving power of Iltensifying Screens; Speed of
intensifying screen; Screen {ihn c()ntact tests; Advantages

and limitations of Intensifying Screens

X-ray Cassette: Construction of X-ray cassettes; Types of
cassettes; Mounting Intensifying Screens on cassettesl Care

and maintenance of cassettes

15
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SUGGESTED

"Curiculun Hmdbook of Medica.l Ilgdiolog, md Inragrrg Teclrnology (Intelltrtu.l Propert, of the

Nationa.l Conmision for A.llied and Healthcare Professions, Ministry of Health ard Family Welf re)."

W

@@

IV )av l,ight Film handling; Xerrcraclir>g:aphy, Stc,r:,->sc.rpy
5 5

v

'I'he lladiographic Image:
The eme rgent bearn related to clerrsities on filrl contrasl --

objectir.,e and subjective Radiation contrast, filn contrast

ancl Racl-ioglaphic contrast- Density, Sharpness,

Unsharpness

Resolution: Factors affecting resoludon, choice of Iiilovolt
age arrd lr{ill amperage, Choice ort Short l.-ocus a:rd Broad
Focu-s, selection of Focus to FiLn Llistance and Object to
Film Diitance selection of cassettes. Avoiding scatter

radiation, magnifi cation, distortion, penunl>ra

Reprocluction of Radiographs: Copying Radiographs,

Magnifrcation and Minificatjon Radiography

L"grg Communication: Hospital Information System,

Radiologr Infonnation System, PACS, DICOM

8 15

r otal 36 7A

Sr. No I Iours

1.
Radiographic fihn; IntensifyingScreens; X-ray Cassette 20

2. Dark Rootr - Planning & Construction 6

J. Film lrrocessrng; Photochermstry;
5

4.

The emcrgent beam. r'elated to densitics on film contrast - objective and

subjective Radiation cortrast, film conlrast :urd R,adiographic contrast-
Density, Sharpness, Unsharpness; Ilactors affecting resc,lution;

Reproduction of Radiographs

5

Total 36



S1. No. Clomponent Marks \\isiqhregc I;\ r'narks

1 iessional test(s)

Rvo l7ritten tests

iamc pattern as Srunlnative test
$erage of two to be considered
\bsence without prior pemission to be rnarked as 0

5L)

Total 50 0.3 15

2. -onUllllous assessment

icrninars/Oasc pre sentations/ Logbook/ Cas<

rcords/ Reconl book/assignmen I

Tbtal 50 0.3 15

Toral CIE marks 30

i:ivaltration Systcm

Continuotrs Intcrnal Evaluation (CIE)

End Semester Evaluation (ESE)

Written Faper

Qrrcstion Paper Blucprint

/' "Curiculun Hmdbook of Medica.l Rtdiologr and ImegingTechnology (Iltellrctual Propeny of the 130

@

Type of question No. of
quest;ons

Marks per
question

Total

-ong E,ssay 3 (to answer 2) 10 20

ihort Essay 8 (to answer (r) 5 30

lhort A.nswer 12 (to ansu,er 10) -) 30

80

Duration (minutes) 150

Unit Marks (! 5%)

1 ladiographic filrr; lntensifyingScreens; X-ray Cassette 25

2. )ark Room - Planning & Construction 20

3. t-ilrn P rocessing; Photochemistry; 20

4. )ay Lrght Filn handling; Xeroradiography, Stereoscopy 10

5. The ernergent beam related to densitie s c'n filn contuast - objectiw
and subjective Radiation contrast, Iilm <:on1r'ast and Radiographi<
contlast- Density, Sharpness, Unsharpress; Factors affectinl
resolution; Iteproduction of Radiographs

21

Iotal Marks (including optiorral qucstions) 96

Nrrional Conrnission for Allied md Healtircrre Professions, Ministry of Hedth ard Family Welfare)."
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S.No, 'l'itlc of Ilook Author I)rrhliczrtion

I Radiographic Imaging (Cb, I. C.R.P.
D.N. Chesney & M.C)

Chesney
Blackrvell Scient,fic

,2 .A.n Introcluctiou 01 Physics to

Diagnostic Radio graphv

Christensen, Curry &
Dowdey

ka & Ireb8er

3 Stewart C. Bushong Mosby

4

A Concise Guicle Radiographic

Physics Procedures,

& Techniques

:.J

)

)
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J
)
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J
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J
J
-)

J
J
,.)

"Crudculun Hmdbook of Medicd Rtdiologr and Imrging Technology (Ifltellrctu.l Prope rty of the

Netionnl Comuission for Allied end Healthcare Professions, Ministry of Hedth urd Family \Yclfere)."
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Radiologic al Scicnce for techrologists

Lalit Agarwal J13I) Pul>lications
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Subiect: Contrast and Special Radiological Procedures

Subject Codq BMRIT - 018

RATIONALE

Contrast & Special Radiological Procedures are diagnostic procedures usually performed by grving contrast

through oral or intravenous to cliagmose the disease. These imaging procedures are done under the guided

of fluoroscopy or c-rarn equiprnent.

(l
r1

o
o
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,1

i.)

(l
()

i-)
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()

()

()

()

()

COT]RSE OUTCOMES

At the end of the course studenls will bc ablc to,..

CO1: Prcpare rnlulagerlerlt and positicning of patients rvhile petfonning radiologrcal pr,CO1: Prcpare rnlulagerlerlt and positicning of patients rvhile petfonning radiologrcal procedure*.

CO2: Correlate of indications, contraindications, contrast media, radiation dose, exposure timing and

on satety rneasures tor chtterent radrologcal proceclures.

Understand the patient preparations needed before any radiological exarnination.

Generalize knowledge of post procedural care.

Students will be able position drc patients for radiological procedures.

Iinou,ledge of image quality in radiological irnages.

t of palrents rn

Ability to handle ernergency situations in

and care required in interwentional suits.

CIE, Conlinuous , Tutorial; P, Praclical

T'U'TORIAL ASSIGNMBN'I S

Tutorials should be plamred to eu}lance leaming. Thr, faculty shall decide suitable assignments minirnum
one per unit based on the curriculum.

"Crrrriculum Hmdbook of Medicd llrdiolog, and Imqurg Technology (Intellecnral Property of the

Natiorel Corrmission for Allied md Healthcrrc Professions, Ir4inistry of Health md Family Welfare)."

()

rJ

()

()

;-)

(J

t.)
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Teaching Scheme

(In Hours)

Total Credits

(r-+T+P)
Examinalion Scheme

Practiczrl Marks Total Marks

L
'l P C CIE EI]E CIE ESE

2002 I 6 6 30 70 30 70

132
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1'I{EORY COMPONEN'IS

The following topicsr/subtopics should be trught and assessed in order 1o attain the identified competency.

r.)
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.-)

)
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:-)

,.)

,.)

l)
r-)

[]nit 'Iopic ancl c()ntcnts IIours Mzrrks

I

Intrr>ducti<>n: Generzrl apprcrach to Special Rrcliogr.rphic

prc.,cedures, Responsibility of Radiologv Technologist during
radiological procedures, Preprration of patient for drfferent
procedures, Room layout in interventional radiology and

8 10

II
Biliary Tract:

10 20

III nscenqrng u remrograPny

Reproductive System: H
Tube Recanalization)

8 20

:s

IV

tral Nervous Syitem: CervicrLl

ry System: Biopsy

, Sialography,

lyocystograPhy,

20

36 70

J
)

J
J
J
J
J
J
J
J

"Curiculum Hmdbook of Medicd Radiologr mC ImogingTechnology (Intellrctual Property of the
Nationd Cormission for Allied urd Healthcare Professiols, Ministry of Hedth md Family Welfare)."
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Contirruous Internal

Ilnd Scmcstcr Er.aluation (liSE)

"Curricrrlurn Hmdbook of Ir,tedical Rrdiolog, and Imagirrg Tecl:nology (Intellrcnrd Property of the

I'lrtiooLr.l Cormission for Allied md Ilealrhcare Pro fession.', Ministry of Heelth ud Fanrily Welfere)."

Sr'. No I Iorrrs

l.

Gcrteral 111>roach to s1>r:cizrJ rxli..rgraphic procc<1urcs,

responsibility of radiologr tccturologist during radiol<>gical

procedures

('nrrlracf merlio ,r..1 tLoi" "l-r."". .."rti^,.. fa rnrrfracf nrerlia
J:>

ancl paticnl m,ar2rgetnelt

I

Procedures for gastroirrtestinal tract including barium
studies

Procedures for biliary trar:t
29

J. Prrrc':clures for urinary system and reproductive systcm 29

4.
Procedurcs for central ncrvous systetur and respiratory
systeln 25

Total 108

Evaluation

t34

@

S1. No. -cmponent Marks 'WeiEhtaEc IA marks

1. iessionai test(s)

lrvo Written tests

iame pattern as Summatlve test
$erage of two to be corisidered
\bsence without prior prlnnission to be marked as 0

Total ,0 0,3 t5

2. londnuous assessment

lbtal q.3 t5

Total CfE marks v0



Iypc of qucstion No. of qucstionr Marks per
question

fotal

Long Essnv (to ansu,er 2) 10 l0

ihort Essry 3 (to answer 6) 30

lhort A.nsuar 12 (to answer 10) 30

30

Duration (minutes) 150

End Scrnester Evaluation (ESE)

There shali be practical exarnination for 70 rnarks in the subject.

Distribution of marks for ESE practical exarns:

Question Paper Blueprint

Writtcn l):rpcr

"Cutriculum Hmdbook of Medical Radiologrurd lmagingTechnology (Intellrctual Property of dre

National Cormission for Allied md Hea.lthcare Professiorc, Ministry of Health md Family \)i'elfare)." I

1]CD CIE Grand total

Practical \riva Sub Total

50 20 30 100 100

Unit Vlarks (+ 17;
1 General approach to special radiographic procedures, responsibility of raclicilog;

technologist during radiological procedures
loltrast rnedia and theit adverse reactions to contrast media rurcl patienr

nanagerncn t

15

2. Pr:occdures for gastrointestinal tract includinq barium str-rdics

Proceclures for biliary tract
27

3 ?rocedures for urinary system and reproductive system 11

4. ?rocedures for central nervous system and respiratory system )-7

Total Marks (including optional questions) 96
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BMRIT Radi

Students will
personnel.

ical Education - Part III ("-tudentship)

a senior

Studenl

tional shlls in clinical

$ knowlcdge lx>m pre,
interaction with p ts and professional

ts are tested on
Lnri

alr
the supervisic-.,n of

selnesters.

+am in the initial ycars of'

c

No.
'l'itlc of Ilook Arrthrlr Publication

I llhushan alcl f,alikl-rar r\rva l)rrblications

2 A guide to radiologcal

procedures
Chapnran Elsevier

ts/ technologies. Check

should be provided to theo 'If the clinical facility is not
nts ald interns.

. All practical skills must be superwised anci recorded in a lrcglook and skills to be

"Curriculurn Hmdbook of Ivledicel Rrdiologr and Imaging Techrrology (Intellrctual Property of dre

Narional Corrurrission ior 3.llied ard I Iealthcrre Professions, Milistry of Healtli md Fanrily Velfare)."
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"Curricrrhm Ilrrrdbook of \{cdicrl Radiologl md Imrpirg Tcchnologl (Intellecttrrl Pr()pctty of thc
Nrtionrl Cornnission ftrr Allierl eld Hcdthcrre Profssions, \dnistry of l{.-alth eud Frmily \\/elfrre)."
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Fourth Semester



i ..',

rl
,-)

,ZJ

Srrbicct: (lross Se ctional Arr,rtolny

Subjcct (lodc: UMl{l'l'- 019

ItA t't( )NALI,j

Lr;ss seclton:rl arlatomy provicles the studcnts wrth Skills thrt ar:e unporturnt to he\r 1hi: tcchn<;k;gist ur

N4lLl urcl C'l' to identifl' the arrttou,v bciug imrged urd 1,., commtrnicate effecrivcly rr,ith t1'rc trcliologis!
and physicians.

COURSE OUTCOMES

co3:

co4:

co5:

co6:

co7:

TI.IEORY COMPONENTS

'l'he following topics/sr-rbtopics should be

"Curiculum Hmdbook of Medicd Radiolog ard Imeging Technology (Intell(tual Property of the
National Comission for All.icd md Healthcare Professions, Ministry of Health md Family Welfare).,'

coronal and axid planes on L-T and I\,lR images.

rce systern for future study.

thorax, rnid-thorax, and abdominal anatomy.

itnrclur:cs of the body and of the head.

entire body's vascular system.

and their associaled parts.

i, o.a". ro attain the identified competency.

Teaching Scherne

(In Hours)

Total
Credits 

:

(L+T+P)

Exarnination Scheme

Theory Marks Practical Marks Tctal Marks

L T P C CIE ESt] CIE ESE

1002 6 5 t__
I

30 70

CIE, Cor

TI.IEOF

Tnfenral Fr ^i^-- E,-^l--^ _^- T T__

IY COMPONENTI

I

Introduction to Sectional Anatorny & Terminology-
Sectional planes, A.natornical relationships/teminology

Anatomy of the upper thorax-Surltrrce allatotny
relationships, Bony structures and muscles, Illoocl vcssels.

12

Unit Topic and contents I{ours Marks
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"Curriculum Hurdbook of Medical Rediologr and lnraging Technology (Intellrcnral Property of the

Nationa.l Comnission for AlLied md Healthcare Professions, Ministry of Health md Family Welfare)."

SUGG ESTED PRACT'ICAIS/DIIMONSTRATION

Divisions of the mid-thorax, heart ,.md great vessels-Lun€p,
heart and great vessels, Esophagus

II

C'I'/MRI Irnagcs of the 'f horax - Nomral 2urcl abnonn2rl

inr,rpir.t,,

Anatorny of the Abdomen-
iMajor organs and their accessodes, Abdominal blood vessels

C\'/Ml{ Images of Abdomen -
Nonnal and pathologic anatomy of the Pelvis- Bony
structures and associated rnuscles, f)gestive and urinary
syslems

Reproductive Organs - Nonnal and abrrormal imaging

t2

III

CT/MR Lnagcs of the Male/licmale Pelvis- Nonnal
and pathologic

Neuro Anat<lrny-Scan planes

Brain -(le rcbral hernispheres, Sinuses, Ventricles,
Brainstem and associated parts, Artcrial/venous systetns,

Basal ganglia, Cranial nerves

Spine- Vertebra and disc, Spinal cord and meninges

Neck-Arlerial/venous systems, Muscles, Glands and

T2

'Iotal 36

Sr. No I-Iours

,' t, Introduction to Scctional Anatomy & '.ferminology- Scctional
plane s, Anatornical relationships/terminology

Anatomy of the upper thorax-Surfacc anatomy relationships, Bony
structurcs and rluscles, Blood 'u'essels.

Divisions of the mid-thorax, heart and great vessels-Lungs, heart and

great vessels, Esophagus

36

2. C'I/MRI Images of thc Thorax - Normal and abnonnal inagrng
Anatomy of thc Abdomen-
Major organs and their accessories, Abdomir.ai blood vessels

CT/MR Imagcs of Abdornen -

36



Nonnal ancl pathologic anatorny of the Pelvis- Bony structures anil
associatecl muscles, Digestivc alrd umary systems

Reproductive Organs - Normal and abnorrnal imagng

-1. CT/MR Images of the Male/Femal. P;I"i"- N"rrrul ,rrd
pathologic

Neuro An ato my-Scan plane s

Brain -Cerebral hemispheres, Sinuses, Ventricles, Brainstem and
associated parts, Arterial/ven<-rus systems, Basal ganglia, Cranial nerves

Spine- Vertebra and disc, Spinal cord and meninges

Ne ck-Arte rid/venous systems, Muscles, Glands and phar.Tnx

JO

Total
108

Erraluation System

Cnnrinrrorrs [nternal Evaluation (CIE)

End Semester Evaluation (ESE)

No theory paper for this subject.

End Semcster Evaluation (liSE)

Therc shall be practical exarninadon for 70 marks in the subject

"Cwriculum Hsrdbook of Medica.l Radiologr and Imaging 1'echnologv (Intell(tual property of the
National Comnission tbr Allied ard Hedthcare Professiols, Ministry of Health md Family Welfare).,,

ll. No. Somponent Marks Weightage A rnarks
Sessional test(s)

livo practical tests
Same pattcrn as Surmnalive tesr

{verage of two to be considere,d
{bsence without prior permission to be rrrarked as 0

i0

Total ,0 0.3 l5
lontinuous assessment

Seminars/Casc presentations/ I-ogbook/ Cas<
-ecord s/R< cord lrook /assigrr rncnt

Total ,0 0.3 t5
TotalCIE marl<s 30

)

)

W
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I)istribution of rnarks for ESFI practical exm)s:

r-l

r)
C)

(-)

r')

o
o
o
o
oSUGGESTED IEARNING RESOURCES

ESE CIE Grand total

Practical Viva Sub'l-otal

5(l 20 30 100 100

(-)

()
S.

1\o.
Titlc of Book Author Publication

1

Cross Sectional ,A.natorny CT & MR
laypee Brothers
Medical Publishers;

2
Step by step Cross-sectional Anatomy Jaypee brother rnedi

publishers

3 Atlas of Cross Sectional Xoratorny and
Radiologrcal Lnagrng Dr Devid J. Jackowe A.nshan Ltd

4
Cengage ka'.:ring

i] I ",:::rr iilrlui' dA .ts1g'i

\ *m- '?$b
L {fL i- r /"h -'

\*fle ryffi${#x#&L q4{#$ff4q$"$W"ryq ,# I\ P" tu$fl*",j\T sr*s .,fu ,."-'hr, $S". $ru q*dffift ry .ffiu ..,,\. '#;b* *i;rig**###f .n 
r&\- -'

sjrE"fqryx$ &ffi-:
#''*ur*.-, , -,q:^"I''nt\!$4*ixda**";drsirsf u$ff '

"Curricuhur Hurdbook of Medical Rrdiologr and Imaging T'echnology (Intellrctual Property of dre

Natiorrd Cormission for Allied ard Heelthcare Professions, Ministry of Herlth md Family welfare)."
t4t

@

G BhavinJhankaria

D lQrthikeyan

Denise L. Lrzo
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Srrbject:ModernRadiologicalImagingEquipmentandPhysics:''

Subject Cods BMRIT - 020 't ,, ..

RATIONALE

Modem radiological Imagrng Equipment and Physics provides the studenls knowledge about the

modem x-ray equipment and working principle. Modern imagrng techniques - including X-rays,

CO001: Describe the spec

CO002: Describe the digit

nr\nA 2, r-\..-^-;l_- It A ae

CIE,

TUTO

'Iutorials

one per unit

hrternal Evaluation; ESE, End Serlester

"Curriculum Hardbook of Medical Redioloryend LnagingTechnologl, (Intellrctual Property of the

Nrtional Cosmission forAllied md Healrhcare Professions, Ministry of Hedth ard Family Welhre)."
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, TutcL, lecturc;

Teaching Scheme

(In Houn)
Total
Credits

(L+T+P)

Exarnination Scheme

Theory Marks Practica.l Marks Total
Marks

L T P C CIE ESE ESE CIE

1002 I 2 .) 30 70

P



I-I{EORY COMPONEN'IS

llhe'{bllor$'furg topics/subtopics should be,taught and assessed in order to attain the identified competency
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"Curictrlum Hmdbook of Medical Rrdiologr md Imuing Technolow (htellrctual Property of the
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Topic.and conterrts tr Iouls Marks

I
lUc,clcrn x-r,ry lrrbe. Drgrtal ltLunuography ancl
'I'omosynthesis, Stitch radiography, Du,al energy x-ray
ab sorp lionorrctry (DEXA) scan.

1) 20

II

(irmpr"rtcd racliography: its prirciple, physics & equipment.

l)ieital Radir-,graphy: its pdnciple, physics & equipment. Flat

prLncl digitzrl flu<-,roscopy and radiography svstem, Direct ancl

inclirect digital rurdiography and fluoroscop-r. systems. Digit,al

rrrdicgraphy and Cornputecl radiography its advantages,

clisaclvantages and applicrtions. Digital Porable and rnobile
x-ray units.

() 20

III Modern dental equiprnents. Cone beam dental CT. () 20

IY
Picture archiving rnd cormunication systern (PACS), RIS
urd I-IIS. 9 10

Total 36 70

succllsTED PI{ACTTCAIS/DEMONSI RATTON

Sr. No I Iours

1. Moclem x-ray tube. Digltal Mammography and Tornoslarthesis, Stich

racliography, Dual energv x-ray absorption()metry (DEXA) scan. 9

,

I

(J<-rrn;;uteci radit:g'raphy: its principle, physics & equiprnent. Digital
llacliography: its principle, physics & equipraent. Iilat panel digitai
fluoroscopy ancl radiography systern, Direct and indirect digital
radiography ancl fluoroscopy systerns. Digital radiography ald Cornputecl

tarliography its advrurtages, distclvantagcs lulcl zrpplications. Digital
l)ort:tlrl<, and mobilc x-ray units.

I

3. iVlodern dental equipmeirts. Conc beam dental Cf'. 9

4. Picture archiving and cornmunicalion system GACS), RIS a:rd IIIS. 9

Total 36



livaltration Systcm

Continuou"^ Inte lnal I')vah.ration (()IIi))

End Semester Evaluation (ESE)

Written Paper

Question Papcr Illueprint

Sl. No. -ompollent Marks Weightagc L \ r-narl<s

I iessior.ral test(s)

Iwo Written tests
Sarne pattern as Srrrnmative test
Ar,-erage of two to be considered
Absence without prior perrnission to be marked as 0

)U

Total 50 0.3 t5

Sontinuous assessment

Seminan/Case presentations/ loglook/ Case

iecord s/Recond book/assignment

Total t0 0.3 t5

Total CIE marks ,0

Iype of question No. of questionr Marks pe
question

fotal

0ssay Questio" (EQ) ) (to ansrver 2) 10 z0

ihort Essay Question (SEQ) ) (to answer ! ,5

ihort Answer Question (SAQ) i (to answer 5) 5

lotal marks /0

)uration (minutes) 50

Unit Vlarks (
i%\

1 Modem x-ray tube. Digrtal Mammography and Tomosynthesis, Stich radiography
Dual energy x-ray absorptionornetry (DEXA) scan. 25

2. Computed radiography: its principle, physics & equiprrent Digital Radiography:

its principle, physics & equiprnent. Flat panel digital fluorrscopy and radiography
system, Direct and indirect digital radiography and fluoroscopy systems. Digrtai

radiography and Computed radiography its adva:rtages, disadvantages and

applications. Digital Portable and rnobile x-ray units.

25

-1. Modem dental equiprnents. Cone beam dental CT. 25

4. Picture archiving and cornnrunication systern (PACS), RIS and HIS. 21

Total Marks (including optional clucstions 96

"Curictrlum Hmdbook of Medical Rrdiologr md Imaging 1-echnology (Intellrcrud Property of the

Netional Cormission for Allied md Healthcare Professions, Ministry of Hedth md Family Welfare)."
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Si iGG I tS'l I rl) i.1,. r\ltNIN(; l{ ItS( )t I lt(ll,lS

S.I{o. 'I'itlc of lJook Atrthor l)ublicntion

1 Alroi liasarrc, Irianclb al

Sirgh , I{oshan Lodha

javpee Brothers
Medical Publishers

2 'fhe Physics Of Radiology Aord Lnagrng
.|i-IAYA]-AN K Jaypec Brothers

Mcdical Publishers

.l Christensen's Physics of Diagnostic
Ilacliology

'Ihomas S. Cuny,Jarnes E.

Dowdey, Robert E. Murry
Lea &
Febiger,LI.S

4 Tcxtbook Of Radiologv l:ior ltesidents

And T'echrucians
BHARGAVA S. I( (Auth."rr CRS; publishers

5

lot

JBD Publications
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Textbook of Radiolo!1y: Physics

(loncise Text Book on Lnaging
N,lr.,da1ities & Recent Advances In
Diagnostic Rrdiology
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Subject: I nterventional Radiology'f echniques

Subject Code: BMIIJT -02I

RATIONALE

Interventional radiologv (R) helps student MRIT' to gain about the basics diagnostics and interwentional

procedures and to leam procedures in modalities like digrtal radiography CT and MRI and nuclear medicine
and to increase the level of understandinp and knowledge required to meet current radiologic pr.ocedures

and to understand the physical principles of radiography and basic radiography positioning to perform the

procedures. it a medical specialty that perforns various minimally-invasive procedures using medical

i-rgrg guidance, such as x-ray fluorrcscopy, computed tomography, magnetic resonance imaging,

hnowledge about

racliation safety

Have larowledge about the post

Total
Credits

(L+T+P)

Examination Scheme
'l'heory Marks Practical Marks Total

Marks

L
,I P C CII] ESE CIE ESE

2002 1l 4 4 30 70 30 70

Continuous lntr

ORIALASSIG

ESE, End Semestcr Evalu ; T, Tutorial; P, PracticalCIE,

"Curriculum Hmdbook of Medical Radiologr urd Imagurg Technology (Intellrctud Irroperty of dre

National Comission for Allied ard Healttrcare ProIEssiorrs, Ministry of I{edtlr ud Fanlily Wclfure) "

J
)

J
J
J
J
J
J
J
J
J
J
J
J
)

Tutorials should be plarured to enhance leaming. The faculty shall decide suitable assignments minimum
one per uni.t based on the curriculum.

@

Teaching Scherne

(In Hours)



'l'l IIi( ) lt\' (l()MPONI,IN'l'S

'l'hc f,,llorvin.g* 1o1'rics/sLrlrtoPi<;s shoulcl lrc t:trght rurcl usscssccl in orclcr 1o irltrrin lhc irlcntifcrl c()urPetcncy.
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j

')

:)

I
-)

,l
Unit IJours Marks

,-)

i.)

)

r-)

,i.)

.)

i)
.)

.)

I

Introduclion to intenrentional procednres

DSA: basic principles a1ld types

Equipment: Basics of angiographic equipment, single andbiplane
angiographic equipments, angiographic table, image intensifier,
flat panel detectors, recording systems, pulse oximetry, cardiacflat panel detectors, recording systen

resuscitation rneasure-ECG, pressurc

and other tools, 3D rotationai angic

ters, needle

rotationai angrography, irnage prrccessing,

patient CO2 angiography

6 l5

II

rentioral

:ations, Guide
:atto11s,

leizattorr,
9 2t)

onary

aphy,

rorel

III Arteriography

Venography: Peripheral Venography- Lirnb,
Crntral Venography, Superior V
Venac avography, Pelvic Venography

Inferior

dr

9 20 ()

l)

r)

..)

J
.1.J

J
J

IV 6 10

Y 6 05

Total 36 70

1- "Curiculum Hmdbook of Medical Rediologr md Imaging Technology (Intellrctud Property of tle
Nationel Comission for Allied md Healthcare Professions, Ministry of Hedth md Family Welfare)."

U

J
J
J
J
J
J
J
()

*

Topic and contents

Safety considcrations in angiography roorn; roorn design,

l)r(, t('c livc d.viccs. rad i rtion rnoni 1 oring

Care and mairrtcnancc tests: General care, functional test

Quality assurance prograrn: r\cceptable linrits of variation,

correctivc action

147
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Sr. No I Ioru's

I l3rsics of angiographic eqr.riprncnts

tu

2 Catheter and guide u.ires
18

-1. Arteriographl, and venography procedures
1B

4. Safety considerations in angrography room
1B

Total 72

sr. r(;G l,is't't,:t ) tri{A( l't'l CA l.s/ t) I .h4( )NS't'ttA I'I( )N

Evaluation Systern

(lontrnuous lnternai iivaiuation (CIE)

End Scmester Evaluation (ESE)

Written Paper

"Curricultrm Hmdbook of N,ledical Radiolory md Lnaging Technology (Intellrcnral Propeny ol dre

Netional Conurission for Allied md Healthcare Professions, Ministry of Health md Fanrily Welfare)."

il. No., Sornponent \4arks Weightage A marks

iessional test(s)

Ilvo Written tests

Sarnt pattern a^s Summative test
Average of two to'be considered
,tbsetrce q,ithout prior permission to be marked as 0

50

Total 50 0.3 t5

.,onttruous assessment

Seminars/Case presentations/ l,ogbook/ Cast
ccord s/ Rec<rrd lrooh/assignrnent

Total 50 0.3 t5

Total CIE marks 10

Iypc of qucstion \o, of questionr Marks per
qur;stion

fotal

Essay Questio" (EQ) ) (to answer 2) 0 z0

ihort Essay Question (SEr) ) (to ansu,er I tq

ihort Ansuzer Question (SAQ) / (to ansr.ver 5) l5
lotal matks t0

Duration (:rinutes) 50

End Semestcr Evaluation (ESII)

W
x-

)
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)

J

)

)

)
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ESE C]IE, (lrzrnd total

Practical Viva Sub Total

50 20 30 100 100

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

Distribution of marks for ESE practical exarrrs:

Question Papcr Blucprint

S IJGG RSTED LEAI].NING RESOUITCES

Subjccl: Paticnt Carc in radiology

Sntriect Code: BMRIT - 022

"Curriculurn l{ordbook of Medicd Rsdiolopy md Ioreging Technology (Intelltrturl Property of dre

Nationa.l Comnission for Allied md Heelthcare Professiols, Ir{inistry of I{ealth md Family Welfare)."

149
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Unit Marks (t 5olo)

1 Br.sics of angiographic equipments t3

2. Catheter and guide u'ires
20

-1. Arteriography and venography procedures 20

4. Safeg, considerations in angiography roorn 10

5. Care and mairrtenance tests and quality assurance prograrn 20

Total Marks (including optional questions' 96

S.

No.
Title of Book Author Publication

1 The practice of interwenlional radiology IQrim valji

2
Intervenlional radiology: a survivzrl guide

EBIR Iiessel, David,
Robertson, Iain

Elsevier Health
Sciences

3
If andbook of Interventional Radiologic
Procedures

I{rishura kandarpa, lindsay

mach a:r, j anettedurharn

Lippincott
Williams and

\{'ilkins

4 Interventional Radiology: A Survival
Guide

David Iiessel , Iain
Robertson

sevier Health
Sciences

5 A Guide on Special Radiographic

Investigations & Techniques
Lalit Aganval

JBD Pubiicatic.,ns

\,N
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I{A'IIONALE
Patient management is. based on teafil u,ork, it is esscntial that the student should appreciate the

technologist's .role and that. the irnpr>rtance of co-oper:ation with wards ancl other departments. The
students should be attached to wards or the accident and emefgencv department for a definite trainrng

period.

COTIRSE OTNCOMES
At thc encl of dre course, studeuts rvili be ablc to...

COl: Understand the responsibility of the imaging technologist and bther health care facility.

radiological examination

CO4: Differentiate the types of consent forms

CO5: I(low about infection control, infection source and isolation te<

CO6: Describe sterilization techniques

CO7: Understand the radiation safety and

.)

.l

.J

J
.J

J
J
J
J
J
J
J
J
J
J
J
._)

Intemal Evaluadon; ESE, End Evaluation; L,lecture; T, Tuto

Tutorials
one Per

THEORY
The following

GNMENTS

ed to enhance leaming. The faculty shall decide
curriculurl.

bc taught and assesscd in orde

"Curiculum Hardbook of lr{echcal Radiologr md Imeging Technology (Intellrctuel Propefiy of the
Natiooal Cormission for Allied md I{ealthcare Professions, Ministry of Health md Family Welfare)."

tified coupetency.

x
qr-$\

Unit
'l oprc and contents I{ours Marks

I

Introduction to Patient Care: Responsibilities of Medical

Imaging Technologist, Obtaining Consents and history for
Ar€f.""-+ D"ri.-r

2 10
techniques, Obtaining vital s1g11s, Ergonomics and body
rnechanisrn

Corrrnunication: Paticnt education, Cornrnunication with the

patient, Professional role and behavior

Teaching Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme

Theory Marks Practical Marks Total Marks

L
,I P C CIE ESE CIE BSE

2001 I 4 4 30 7A 30 70
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3
3
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II

I{ospital procedure: Hospital staffing and organization; reconds

reiating to patients and departmental statistics; professional attitude

of the technologist to patients and other rnernbers of the staff;

medico- legal aspects; accidents in the departmellts, appointnents.

organization; minimizing waiting time; out-patient and follow-up
clinics; stock-taking and stock keeping.

) 10

III

Carc of the paticnt : FIRST contact \Mith patients in the

of chair and strretcher patients and aids

f the unconscious patient; elementary

deparhnent; management
for this, management o
hygiene; personal cleanlinr

3 10

ry insensibili

apparatus, of
oxygen; ts;

cornpression band. Frac

bodies; poisons.

3 10

V

pmcess; local tissue

asepsis and antisepsis. Universal

infections- HIV, I{epatitis B, C, and

Principlcs of ascpsis: Sterilization of sterilization; use

procedure; setting

(for study by

., 10

()

,.)

()

\)

i-)

(J

iJ

')
\J

_)

YI

Patient
system,

control
Dcpartlnental
organizations; records relating to patients and departrncntal

stalistics; prcfessionai attitudes of dre technologist to patients and

other mernbers of the staff, rnedico-legal aspccts zrccidents in the

de1:arlrucrrtl appoinlrnenls; orgauisatiorrsl rni-ninrizing writing tirncl

out-patient and follorv-up clinics; stock taliing rurd stock keeping.

) 10

"Curdculum Hmdbook of Medicel Radiologr urd Imaging Technologl, (Intell(tual Properq of the

National Conmission for Allied md Heelthcare Professions, Ministry of HeaJth ord Frmily Welfare)."
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"Curiculum Hmdbook of Medical Rtdiolog, and Imaging Technology (Intellarual Property of the

Nationa.l Comission for Allied md Hedthcare Professions, Ministty of Health md Family Welfare)."

I)rrrgs in thc dcpartrrrcnt anil Storagc: classification; lrrbelling

urcl checking, regllltti()lrs rcgalding clangcrr>tts atrcl .lhtr riru-s 
i

units of measurement, special drugs, anti-depressive, 
^r1t; i i

hvirertensive etc. crash cafl.

Mcdical ethics and rccords: Nieclico legal unplic,rti,,n ,,[ Nll,(i 3 
] 

rc

cases, Importance of consent, Consent in detail, Precaution while 
I

clcaling rvith fcmalc p2rlicnt, Iv{ccliczLl rccorcls

TION

Sr. No :Iours

1. lntrcductlon to Patrent Car and Lommunrcaf,on 10

2. I-lospttal stattrng a::d organtzfiton; records relahng to patrents and
rlenarfmanfal "t"ti"ti."'^"^f^""i^-"l 41fif'r;p ^f tl". +..1"-^lnoict tn nafientc

1.1
::rd cther melnbers of thc staff; rnedico- legal aspects; accidents in the

. departments, appoifltments. organization; minimizing u,aiting tirne; out-
patient and follou,-up clinics; stock-taking arld stock keeping.

J. Care of the patient 10

4. Nursing procedures in Radiology and first aid
11

5. Infection and Principles of asepsis
10

6. Patient care in following investisations: GIT, Respiratory system,

Cardiovascular system, CNS; Sterilizetion; Infection control. 10

7. Drugs in the deparhnenl. and Storage and rnedical elhics arrd records 10

Total 72



,'\ r.t-rrtrks

s.sion:Ll tcst(s)

\X,'riticn tcsrs

o Sarne pattefll as Surunative test
o Average of trvo to be considered
o Absence u,ithout prior permission to be rrr

as0

ars/Case presentations/ togbook/
/Record book/assignrnent

livaluation liystcrrr
(lontinuous lrrternal Iivaluation (OI [i)

TotalCIE marks
End Semester Evaluation (ESE)

Written Faper

Ilnd Serncster Evaluation (ESE)

'Ihere shal1 l>e practical exuninadr>n for 70 rnarks in the subject.

Distribution cf marks for ESE practical cxams:

"Curd:ulum I'Isrdbook of I4edici! Radiology and Imrging Technology (Intellrcn:al Propcrty of the
Nationql Conmission for Allied end Healthcare Professions, Ministry of Health md Fanily \Yelfare)."

@

I'ype of question No. of question{ Marks pe
question

Iotal

lssay Quesdo" (EQ) 3 (to ans,"ver 2) 10 z0

Short Essay Question (SIiQ (to answer ! l5
Short Lnswer Question (SAC) (to alswer 5) 15

Iotal marks 70

Duration (minutes) 15n

ESE CIE Grand total

Practical Viva Sub Total

50 20 30 100 100

ii. No. )<;rr'.1ronent \4tri<s X/eiuhterlc

;0

Tbral 0 7.3 t5

lontinuous assessment

Tbtal ,0 q.3 t5

v0



(]rrcstion l):rpcl lllueprint

[.l rr it Mat'ks (+
St'lt)

I Introcluclion to P:rticnt (lar and (lomrnunicrlion
10

2. Hospital staf{ing urd org:urization; records relating to patients and departmental
;talistics; prolessionrLl atdtuclc of the technologist to palients and othcr rncmbers
rf tJre staff; medico- legal aspects; accidents in the departments, appointments,
xgatizatior,; uinirnizing waiting time; out-patient and follow-up clinics; stock-
.,rling and stock l<eeping.

14

J. l,arc of the patient 10

4. {ursing procedures in Radiology and fint aid 14

5. lnfection and Principles of asepsis 14

6. Patient carc in following investigations: GIT, Respiratory system, Carcliovascula:
iystetn, CNS; Sterilizati<n; Infection control.

20

7. Drugs in the department and Storage and medical ethics and rrecords 14

fotal Marks (including optional queslions) 96

SUGGESTED LEARNING RESOURCES
S.No. Title of Book Author Publication

1

Patient care in radiography
Ruth A.nn Ehrlich, Dawn

M Coakes
Mosby

2 Concise Textbook on Hospital

Management & Patient Care in Diagnostic
Radiology

N.I(IGrdam,, Lalrt
Agarwal JBD Publications

j

Patient care in radiography: with an

introductiou lo rnedical irnaging

Rulh Am Ehrlich and

Joan A. daly
St. I-ouis, Mo. :

Mosby Elsevier

4 Introduction To Radiologic And Imaging
Sciences And Padent Care AdlerA M Illsevier

5 Concise Text Book on Hospital
Managerlent & Patient Care In Diagnostic
Radiolosy

Lalit Aganval ,

Dr. N.K. Kardarn
JBD Publicatrons

"Crtrdculum Hmdbook of Medica.l Radiologr md Imaging Technology (intellrctuel Properry of the

a Nationd Comission for Allied urd Healthcare Professions, Ministry of Health md Family Welfrre)." !
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-IIMRI'I- Radiology Clinical lfducation - part IV (studcntship)

Str-rcletts will gain aclclitional skills in clinical proccclures, interaction with patients rurd pr<:flessional
'pe1'sonnel. Students apply lororvleclge frrcm pre.r,ious clinical leaming experience under the superr.'ision of
a.senior techuologist Studeuts are tested on intermediate clinical radio diagnosis skills.
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155

@
*-



"Curriculun Handbook of lr{crliol Radiologl'ard Imr;;ing Tcdrnology (Inrellecul Property of tle

t 
Nationrl Conmission fot Allie<i and Healthcrrc Prof*sions) Nlirristry of l{calth and Family Wclfrre).''

)

)

\-,

0
O
()

W
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Subiect Basics 'Iechniques in CT T'echnology

Subject Code BMRI'I' - 023

RATIONALE

Basics techniques in CT Technology provide the str-rdents with knou,ledge of the ba^sic physics of CT. It
creates relationship between scan and patient with various CT protocols for better representation of
lmages.

l

COI]RSE OIITCOMF]S

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

CO1: Define basic principle of

COI; fr1str.. and positrcrninq for Cornputed

CO4: Interpret post processing of raw

and position the

flze

images

"Curriculum Hmdbook of Medicel Rrdiologr md L:raging 1-echnolcgy (lntellc{hral Propelty of dre

r- ational Corurussion for Allied md Hcalthcare Professions, N{inistry of lledth md Farnily \Velfare)."
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y protocols for better
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Teaching Scheme

(ln I{ours)

'ftitd
Credits

0-+T+P)

Examination Scheme

Theory Marks Practical Marks 'fotd Marks

L T P C E ESE CIE ES1]

2004 1 8 9 30 70 30 70

CIE, Continuous Intcmal Evaluation; IISE, End Semester Evaluation; L, lecture; T, Tutoriai; P, Practical

1trv



TUTORIAL ASSIGNMENTS

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

THEORY COMPONENTS

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

STIGGESTED PIIAC'1'I
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"Curriculum Hordbook of Medical Radiolog, md lmaging Technology (Intellrcual Property of dre

National Comission forAllied md Healthcrre Professions, Ministry of Health md Family Welfare)."
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Unit Topic and contents Hours Marks

I
introduction and histolyr

CT principle, CT generations, (iT Instn:rncntation, CT
detectors, Axial & Helical CT - Slip rirrg technology

15 20

II

Data acquisition, Image pre-
proccssing/reconstruction techniques,
Algorithms for irnage reconstruction, Imagc display, Image

post-processing tecluiques, CT rrtifacts, Lnage quality

t4 l0

III

CT Protocols for diffcrent body parts & Dental scan,

C'T Protocols for Angrography .t Perfusior), CT contrast
media and administration, CT quidcd interventional
procedures

t4 15

IY

Multi-detector CT
Isotropic inaging, Cardiac C'f, Irlash CT, Advanced CT
sclullers, Dual energy & Dual Scurce Scanners, CT-
fluoroscopy

15 15

v

Safety consideration,

Docunentation in CT, Rolc of l\,ledical Lnagilg
technologist in CT scan proceclures, Qurrlity assurance in
CT

t4 10

Total 72 70

Sr. No FIours

1.. lntr<>cluctron and hlstoly,

CT principle, CT generations, CT Instrumentation, CT detectors, Axial &
I{elical CT - Slip ring teclnology

30

2. Image postyoccsslllg technrques, C'I arhtacts 20



I 
s'. N" I Iours

:). CT Prctocols for different body parts & [)ental scan,

CT Protocols for Algiography & Perfusion, CT' tontrast
administration, CT guided interventi<>nal procedures

rneclia ancl 54

4. lVluiti<le tcctc,r CT
20

5. Safety consideration,

I)ocurnentation in CT, Role of Medical Imaging technologist in CT scan

procedur'es, Quality assurance in C'I'
20

Total t44

ll. No. -,omponent \tlarks Werghtage A marks

Sessional test(s)

Iwo Written tests
iame pattem as Summative test
Average of two to be considered
{bsence without prior pennission to be marked as 0

50

Total 50 0.3 t5
lontinuous assessment

ieminars/Case presentations/ Logbook/ Casr
ecords/Record book/assigrment I

Total 50 0.3 t5
Total CIE marks 10

End Semestcr Iivaluation (IiSE)

Writtcn Papcr

llvaluation System

Continuous Internal Evaluation (CIE)

"Cwriculum I{mdbook of Medical Rqdiologr md Imaging 'fechnology (Intellrctuel Property of the 159

Nationa.l Comnission for Allied md Hedthcere Professions, Ministry ol Health md Faruly Welfare)."

Iype of qucstion No, of questionr Warks pe,

luestion
Iotal

-ong Essay (to answer 2) 10 z0

Short Essav 3 (to answer 6) t0

Short Answer 12 (to answer 10) )0

l0

)uration (minutes) 150

w
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)
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End Semester Evaluation (ESE)

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

Distribution of marks for ESE practical exarns:
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Question Papcr lSlueprint

detectors, Axial & Helical CT - Slip ring technology

Protocols for different body parts & Dental scan, CT Protocols
iography & Perfusion, CT contrast media and administration, CT S"i

in CT scan procedures, Q"^iity assurance in CT
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SUGG ES'I'ED LEAIINING RESOURCES
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S,

No,
'I-itle of Book Author I)tr blication

1 e,'rrrprtcrl felnngrr1.lr1': Plrysicr.l

Principles, Clinical Applications, and

Qudity Control Saunclcrs

2 Lippincott
Williams and

Wilkins;

3 Computed Tomography: Physics and

Technology. A Self Assessment Guide

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

Medical Physics

Publishing
Corporation

5 {anjot l{aur,

)
(],],PROTOCOI,S

Maajid Mohi Ud Din
Malik

JBD Publications
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"Curiculum Hurdbook of Medical Radiologr urd Imaging Technology (Intellrcnral Prope rty of dre

National Comission for Allied md Hedthcare Professions, Ministry of Health md Fami\, Welfare)." rt
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Euclid Seeram RT(R) BSc

MSc FCAMRT (Author)

Cornputed l'omography for
Technologists: A C-omprehensive Text I-ois Romans

Euclid-Seera:n Wiley-Blachxiell

Tirnothv P.

Szczvkutowicz



Subjecu Radiatiori Safety in Diagnostic Radiology

llubject Code BMRtrT - 024

RA'ITONALE

Radiation protection arms to. reduce unnecessary radiation exposure with a goal to minimize the harmful
effects of ionizing radiation. In the medical field, ionizing radiation has become.an inescapable tool used

o
o
o
o
a
o
I
.J

r.):

o
o
r)r

for the diagnosis and treatmeut of a variety of rnedical conditions .to study radiation physics relevrurt to
radittion protection to gain infonr-ratiou on radiation types and does receive to study dre molecular ancl

cellular effects of radiations and to know the radiation quanlities units dose limits and regulatory bodies
to know about equipment desigr for radiation protectior
radiation p ro tection practices for radiological proce dures

lement patrent ar

COURSL; OU,ICOMES

At the end of the course, students wili be able to leam:

CO1: Aim and need of radiation protection
CO2: Introduction to Radiation units and quantitiesr\aorauotf umts ano qua1ll

CO3: Understanding of varior-rs llacliation protection regulations and the dose lirnits
CO4: Radiation protection t<; patients, occupationurl workers and general public in
Diagnostic Radiology

CO5: Layout of Radiology departrirent

()

()

()

()

a)

and ar

E, Contin

TTTf'ORIAI,

J'utorials should be

o11e per unit based on the curriculum.

"Curriculum Hurdbook of I{edical Rrdiologr md Imagjng;'I'echnolog1 (Intellrcnral Propelty of tlre
1'lational Comrrission for Allied and Ht clthcere Prot-esiions, Mr'tristry of I{ealth end Iramilv \\ielfa re)."

,: Use of protective device s and ar*.areness of radiation with radiation signages

: Dose reduction rneasures with technical protective considerations during radiologv

t.)

,)

J
,)

J
rJ

J
J
J
J
J
()

I'eaching Scheme

(In Houn)

Total
Credits

(L+T+P)

Examination Scherne

Theory Mirhs Practical Marks Total Marks

L
,I

P C CIE ESE CIE ESE

2002 I 4 5 30 70 30 70

Inten'ral Evaluation; ESL1,

r)



THEOITY COMPONENTS

The follorving topics/subtopics should be trught and assessed ir.r order to attain the identified competency

Unit Topic and contents [-Iours Marks

T

Radiation Quarrtities arrd llnits: Radiation- Radioactivity- Sources of
radiation - nahrral radioactive sources -cosmic rays terrestrial radiation - -

man made radiation sources. Units of radiation - Quality factor - Flux-

Fluence-I(enna- Expo sure - Ab sorbed do se- Equivalent Do se- Weighting

Factors-Effective Dose - Occupational Exposure Limits - Dose limits to
publ.ic.

7 15

II

Biological Effects of radiation: lonization, excitation and free radical

fonnation, hydrolysis of water, action of radiation on cell-Chromosornlrl
abcr:ration and its application for dre biologrcal dosirnetry- Effccts of
whole body and acute irradiation, cl<;sc fractionation, effects of ionizing
radiation on each of rnajor organ systern ucluding fetus -Sornatic effects
and hercditary effects- stochastic zurd detenninistic effects-Acute
exp()sure anci chronic exposurc-LD50 - factors afiecting raclio sensitiviry.

Biologrcal effects of non-ionizing radiation like ultrasound, lasers, I\ UV
and magnetic fields.

8 15

III

Radiation detection and Measurements: Ionization of gases- Fluorescence
and Phosphorescence -Effects on photographic emulsion. Ionization
Chambers - proportional counters- G.M cor:nters- scintillation detectors
* liquid semiconductor detectors - Gamma ray spectrcmeter. Measuring
s)rstems - free air ionization charnber - thimble ion chamber - condenser

chamber - Secondary standard dosimeters - film dosimeter - chemical

dosir:reter- Thermoluminescent Dosimeter. -Pocket dosimeter-Radiation
survey meter- wide rangc survey meler -zone monilor-conlamination
monitor -tleir principle function and uses. Advantages & disadvantages

of various delectors &its appropriateness of drfferent delectors for
different type of radiation rneasuremenL Dose and Dosirnetry, CT Dose
Index (CTDI, etc.), Multiple Scan Average Dose (MSAD), Dose Length
Product (DLP), Dose Profile, Effective Dose, Phantom Measurement

Melhods, Dose for Different Application Prctocols, Technique
Optinization. Dose area product in fluoroscopy and angiogaphy
systems, AGD in mammography

Artificial Intelligence in Radiation Safety

7 15

IY

Radiation protection: Radiation protection of self and patient- Principles

of radiation pr:otection, time - distance and shielding, shielding "

calculation and radiation survey -AI-ARA- personnel dosimeters (ILD
and film batches) - occupational exposure.

7 10

"Curriculum Hmdbook of Medicd
National Comission for Allied md

v

Rrdiologr and ImagingTechnology (Intellmnrd Property of dre

Healthcare Professions, Ministry of Health md Family Welfare)."
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'I'otal

[".iiutiot rtrrZt t ;;-r1"r-
protectiou, efiects of tinre, Distance & Sldeklirx. (]alculatiorr of $7otk
load, rveekly calculated dose Lo radiation worker & General public Goocl
rvcrk practicc irr L)iagr-rostic Radiology. Phruring consideratron [,rr
radiologr, including Use factor, occupancy factors, ancl different shieldi-ng

rnaterial.

st rGGES]',llD PRACTTCAIS/DEMONSTRATTON

L-.'raluation Systcrn

(lontinuous Internal Evaluation (CIli)

Sr, No Hours

I Itadiation Quantities and Units
15

2. Biological Effects of radiation l5

-1 Racliation detection and Measurements

Survey meter and personal dosimeter

Artfrcial intelligence in Radiation Safety

15

4. Radiation protection; Principles of radiation protection; ALARA 15

5. Racliadon Hazard evaluation and control
1.2

72

ll. No. 3ornponent \,larks vVeightaqe lA marks

Sessional test(s)

lu,o Writl.cn tests

irnc 1>attenr as Summative test
Average of trvo to be considerecl
{bsence without prior pert-rission to be marked as 0

)0

Total 50 0,., t5
Uonf,nuous assesslnent

S",r**^/C^",
Lccords/RcconJ book/assigrment 

I

lbtal (),3 15

Tbul Cfli mark"^ 10

llncl Semcstcr Evaluation (ESE)

\.,.\ "Curiculum Hmdbook of Medicsl Radiology md ImagingTehnolog (Intellctual Property of the

\il' 
\ Narionel Comission for Allied md Healthwe Profssions, Ministry of Health md Family WelfarQ,"

7 l5

36 70

)

)

)



Writtcn l)apcr

I'ypc of qucsti()n \o, of qucstion Marks pe r

qucsti()n
I'otal

Essty (]uestion (IiQ) (to ansrver 2) 1(l l0

Sh<;rt Llssay Question (StrQ (to answer I i5

ihort Ansrver Question (SAQ) / (to ansrr.'er 5) 15

lotal marks t0

Duration (minutes) 50

Ijnd Semester Evaluatiorr (ESE)

'Ihere shall bc practical cx2uninrtion for 70 rnarks in the subject.

Distributic-xr of rnarks for ESE practicai exarns:

Qucstion Paper Blueprint

ESE CIE Grand total

Practical Viva Sub Total

50 LV 30 100 100

flrrit Marks (+ 5/o;

I ladiation Quantities and Units 8

) Biologrcal Effects of radiation z0

-). Radiation detection and Measurements

jurvey lnetcr aud pcrs.-.,rral dosi-rlreter
z0

4. Radiation protection; Principles of radiation protection; ALARA 9

5. Radiation Hazxd evaluation and control 9

Iotal Marks (including optional questions) )6

.t

"Curriculum Hmdbook of Medical B-ediolory md Lnaging Technology (Intell(tuel Prope ty of the 165

National Comission for Allied md Healthcare Professions, Ministry of Ilealth md Fanrily Weltrre) " '

0b

\)

)

)

)

)
)

)



SI )(;(lLiS'I'l iI) l,l:iAI{ N I NO lt I,lS( )t I It(l I,lS

-)

')

')

1
-)

')

a)
S,

No.
'l'itle of llook Author Publication

1 Rncliation Ptotcction In Dieq11os1ic X-Rny
Lnagrng

Euclid Seeram, Patrick C.

Brennan
Jones and Bartlett
Publishers

2 Developrne nt of ILaclirtion Proteclion in
Diagnos ric lLadiok>.qy

Stewart C. Bushong
CRC Press

Inc.,U.S.

3
Textbook of adiologicai Safety Thavalan I{ Jaypee Brothers

Medical Pr"rblishers

4 Elsevier Heelti-r -

US;

5
Prashant i(umarJha JBD Publicatir,ns
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\ , "Curiculm Hmdbook of Medical Rrdiolog md ImagingTeclmolo5r (Intellstuel Property of the

\\ 

Netional Comission for Allied md Heelthcere Profesions, Ministry of Health md Fmily Welfere)."

Radiation Prc,tection in Medical
Radiography

Statkiewicz Sherer

Basics of Radiation, Hazalds and
Prevention In Diagnostic Radiology
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Subjece Quality Assurance in t)iagnostic lladiology and Regulatory Rcquirrrnents

Subject Code BMRIT -025

RATIONALE

Qrr^lity assurance testing includes the monitoring evaluation and maintenance of equipment for c-rptimal

performance and stabiliq,. It is essential that radiological technologists recogrize, record end report,
according to policy, when a significant increase or undere4posrrre in radiation exposure occurs.

COURSI] OUTCOMES

,1t tlr end oJ tlte cr.ttrse.rtudcnts'ri// lz abh to...

CO1: Aim and need of radiation protection

CO2: Introduction to quality ilssurarlce\-\JZ: lDLrOOUCtrOn tO qualrty itSSUIaIlCe

CO3: lJnderstanding of regulatory requirements

CO4: Follou, radiation prr-rtection regulations and apply practically

)

)

)

Total
Credits

(L+T+P)

Examination Scheme

Ihecry Madis Total A,{arks

L T P C CIE 
IESE

100I 4
1 2 ., 70

Intemal Evaluatiog; ESE, End Semr L, Iecture; T, Tutorial; P, Practicalrester Evaluation;

TUTO

Tu
one

TI.IEO

The fo

ASSIGNMENTS

\ _ "Cwriculurn Hurdbook of Medical Radiologr md Imagiug Technologr (Intellrctud Property of the

\.-N. ( NationalCoamissionforAlliedmdHeelthcareProfessions,MinistryofHee-lthmdFamilyWelfare)."
\vj L\

Teaching Scherne

(irr Hours) Practical Marks

CIE ESE

30

\

Unit Topic and contents Hours Marks

I

Objectives of qr,rality Control: Improve the quality of imaging thereby

increasing the diagnostic value; to reduce the radiation exposure;

Reducdon of film wastage and repeat exarnination; to maintain the

various diagnostic and imaging units at their optimal perfonnance.

Q"^lity assurarlce activitres: Equipment selection phase; Equiprnent

installatron and acceptance phase; Operational phase; Preventive

maintenance.

Quality asslrrance programlne at the radiological faculty level:

Responsibility; Purchase; Specifications; Acceptance; Routine testing
Evaluation of results of routine testing; Qualiq, assurance practical

4



"Curriculum Hmdbook of Medical Radiologr md lmagurg Technology (Intellcnral Property of dre

Nationcl Comission for Allied and Healthcare Profe..sions, I{inistry of Health ard Family Welfare)."
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exercise in the X ray generator and tube; Lnage receptors froln
processing; ILaciiographic equiplrrelr! Fluoroscopic equipment;

Marmnographic equipmenq Conventional tornography; Computed
tomography; Film processing, lnanual and automatic; Consideration for
storage of film and chemicals; Faults tracing; Accuracy of imaging-

image distortion for digital i-^gg devices. LASER printer calibration

II

QA in Diagnostic Radiology

filtration

Contact between

Timer

Resolution

Grid aligrunent

na i-,-^*-^* ^L,.

4

QAin CT

QA in Digital Radiography

III

ilities and 01 ganizalioll

rdalcls ,

Codes and Guides

Care and maintenan(

preventive rnaintenar

annually: care in use,

.l

IV

Re spon sibili ties of ljss15s.., registrants and etrployers

Enforcerncnt of .Regulatory rcquircrnents

Rolc of technologist in radiology departnent Ma-intenancc and care of
equipment: Safe operation of equiprnent; Routine cleaning of
equiprnent lnd instruments; Cassette, screen maintenance; Maintenance
of autotratic processor and manual processing units; Routine

3

168
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SUGGESTEI) NSTRATION

"Ctudcultrm HmdbooL of lr{edical Rrdiology md Imrging Technology (Intellctual Property oi dre

National Corrnrission for Allied ard ljealthcare Professions, Ministry of Health md Family Welfere)."\>r"V
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rnainterance of equiprnents; Record keeping and log book
rnaintenance; Reject analysis and ob jectives of reject arlalvsis

Prcgramme.

I

I

I

v
(}rc tncl maintenance r-,f cliagn.rslic ecluiprlenl: (lcncra.l prirrciplcs encl

prcventive n-rainten:urcc f,.rr r.ruti.rre - daily, Weekly, rnor-rthl1,, quartcr:I,v,

annudly: care in usc, specitl care of rnobile equipment.
J

'fotal 18

Sr. No Hours

1. Q"^lity assLrrance programrne ^t the radiologrcal faculq, level:

Responsibility; Purchase; Specifications; Acceptance; Iloutine testrlg;

Evaluation of results of routine testing; Quality assurarlcc practical exercisc

in the X ray gerlerator and tube; hnage receptors from processing;

xaciiograpiric equipmenr; Fluoroscopic equiprnent; Maumographic
equipment; C-onventional tomography; Cornputecl t<-rmography; liilm
processing, manual and automatic; Consideration for storagc of fllm and

chemicals; Faults tracing; Accuracy of irnaging- imag: distortion for digrtal

imagng devices. LASER printer calibration

7

2. QA in Diagnostic Radiology

filtration

Contact belween Iilm and intensifying screen

C.ontrasl Verification of Optical and Radiation field congruencc

Beam aligrrnenl

Focal spot size

Linearity of tube current mA aucl Timer

Applied potential

HVT and total tube

Resolution

Grid alignment

QA in mamrnography

QAin CT

QA in Digital Radiography

8



Sr'. No I Io trrs

3. Regulato rv requirernents in Diagno stic Radiology
7

4. Responsibilities of licensees, registrants and employers

Enforcemcn t o f Regulatory requirerrrents
7

5. Care and maintenance of diagnostic equipment: General principles .and
preventive lnaintenance for routine - d^ily, Weekly, monthly, quarterly,

annually: clre in use, special care of mobile equipment.
7

'ltrtal 36

NffiffiP
Slnrd,#*S$#f

Ilnd Semester Evaluation (IISE)

There is no thcory cxarnir',ation for this subiect.

End Scmester Evaluation (ESE)
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"Curriculiun Hurdbook of Medicd Radiologr end Imaging Technologl, (Intellrctr:al Propcfly of dre

National Comrission for Allied md Hea.lthcare Professions, It'tinistry of Health md Family Welfare)."

Evaluation System

Continuotts Internal Evaluation (CIE)

il. No. 3omponent \,[arks Werghtage A rnarks

iessional test(s)

lu,o Writlen tests

iame pattem as Sumrnatjve test
{verage of tlvo to be considered
tbsence without prior permission to be marked as 0

i0

Tbtal ,0 0.3 t5

iontnuous rssessrnent

iemurars/()ase presentations/ t oglook/ Casr
'cc,,rds,/ ll,'c,,r,l I r,,ol</assignrnenl

Tbtal ,0 ,),3 t5

Total CIE marks 70



ESE CIE Grand total

Prrrctical Viva Sub Total

50 20 30 100 100

1'here shall be practical exarnination for 70 rnarks in the subiect.

Distribution of marks fr-,r ESE practical exarrs:

SUGGESTED LEAII.NING RESOURCES

S.

No.
'l'itle of Book Author Publication

1 Qudiq, Assurance and Control in Diaglostic
Radiology and Lnaging'

Bhargava
CBS Publishers

and Distrrlbutor.

2

Quality Assurance

Dr. lt. Sundhararajan,

M.V.l{umudhavalli,
Minal T. Harde

Thakur
Publications Pvt
Ltd

3 Quality Assurance in Dagnostic Radiologr J. Mclemore (Author Imprint urtkn<;wn

4 Al Introduction to Quality Assurance in
Radiok-,gy

Zafar Neyaz JBD Publications

BM Radio Clinical Education - v tudepart V (studentship)

Students will gain additional skills in clinical procedures, interaction with patients and professional
personnel. Students apply knowledge from previous clinical leaming experience under the supervision of
a senior technologist. Students are tested on intermediate clinical raclio diagnosis shlls.

Studcntship or observership must include:

o A minimurn of 14 hours per week is considered as studentship in every semeslers.

o Provide sirnulation and skill labs for practising skills specific to the program in the initial years of
observership/studen lship.

. Everl semester must have sem.inars/wotkshops on .new developments/ technologies. Check

annexure for marking criteria.

o If the clinical facility is not within the sarne carnpus, transportation should be provided to the.

sludents and inlerns.

. All practical skills must be supervised and recorded in a Loglook and skills to be evaluated after

the completion of the internship.

\ z "Curiculum Hmdbook of Medicd Radiologr md Imaging Tedrnologr (Intellrcnrd Propedy of the

$\, 
N ationd Corimission for Allied md Heelthere Prcfessions, Ministry of Healrh md Fenily Welrare)."
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04

)

)



\ "Cur ricr rlrur: Hnrrdbook of Moiiol Radiologl rr rd Im.rp irrg 1 ed rrrology (Lrtelleitul Pr o;,crry ot tJ rt'

\ r^'1X NrtiourlC<,rmissiontbrAllicdandlleglthcereProfesior...lrdnistryoiltealthandFemily\Yclfare).\s ".\
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Sixth Semester



i-)

1
1

lirrbjcct: llasic.^ '['e clrniqucs in Mi{l 'l'cchrrology

Subic<:t (lorlc: IlMtll'l'.' 026

ItA',l'I()NAt,t'

Nlaguetic ltcsonance lmaging (lt{lLl) is l non-invasive rmagng tcchnology that prrcluces threc

COURSE OTJI1COMES

dirnensir>nal detailed matomical images. It is often used for discase detection, clia.qnosis, and trezrtment
lnonitoring. It is based on sophisticated technology that excites and detects the change in the directior-r
t;f the rotational axis of protons fourrd in the water that makes up living tissue. 'I'hc stuclent lerm t<r

RecognDe ancl planning different protocols and pn-pare and position patients for MRI examination. 'Io
gain knowledge on Man:rgement of patients, contrast reactions MRI Safety.

')

')

1
.)

,.)
.^)

i.)

o
iJ

1)

.)
Imagrng.

Re son ancc Imagmg examinaton.

At tlte utd oJ tlte cotme stttdents uill ln able to...

CO1: Define basic principle and physics <

CO2: Recognize protocols

arce Imaging ex aminalion.

CO4: Interpret post proces

CO5: Prepare and

CO6: Categorize knowledge

of irnages.

COS: Plan of post processing for Magnetic

CO9; l4a,.ragernent of patient for any post contrast

TTTTORIAL ASSIGNMENTS

Tutorials sl-rould be plamred to enhance leaming. The faculty shall decide suitable assigrrments mirlimum
orle per r-urit based on thc curric:ulurn.

"Curiculum Hmdbook of Medical Rrdiolog' and Inrr3frg'Iechnology (InteUrctrral Property of the
Natiooal Conurission fbr Allied and Healthcare Profcssions, Ministry of Hedth md Farnily Wc'lfere)."
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Teaching Schenrc

(ln Hours)

'l'otal

Credits

(L+T+P)

Examinatiot Schelne

Theory Marks Practical Marks Total Marl<s

L
]', P C CIE ESE CIE ESE

2003 I 8 8 30 70 30 70

CiE, Continuous hrtemil Evaluation; ;'I, Tutorial; P, Pracrical

173
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,I'HEORY COMPONENTS

The following topics/subtopics should be taught and assessed in order to aftain the.iclentifiecl competency.

IJnit 'I'opic and contcnts I Iours Marks

I

Intrcrclnclion to NIRI; Basic principle; Image r.veighting and contrast ur

MRI; Instmmentation of MRI-Magnets- classification, types,

acivantagcs, clisadvantages, Gradient & Body Coils, ItF coils, Shiru coiis,
Ranping, Orvogen, RF shielding

t2 15

II
Encoclirro and Imeoc fr>nnalion-Frrr:odinq li-Snace: Parameters and

L2 l5

------_'--a' -_ -r-
'I'racle-offs; MRI Pulse sequerrces-Spin Echo pulse sequence, Gradient
Iicho 1'rrrlsc seqLrence; F:rsl irneging sequences

III 10 10

IV
Cardiac Imaging; \Xl4role body MRI Protocols; MRI Artifacts and their
compensation; MRI contrast agents-Tl contrast agent, T2 contrast
aqent

l0

v
I safety- Lnplan EC

rurnental

Lrarce in MRI

rrcal safety, Metallic satety,

Docrunentation; Quality 10

) Total 54 70

SUGGESTED I'ITACTICALS/DEMONSTRATION

"Currjculum Hmdbook ot Irlechcd Rrdiolory and lmaging Technology (Intellfttual Propcrty of the

Nerionr.l Connission 1or. AlLed and Healthcere Professions, Ministry of Health md Fanrily Welfarc)."

Sr. No Hours

1. 9Pes,
coils,

2. MRI Pulse sequences-Spin Echo pulse sequence, Gradient

ltcho pulse scquence; Fast irnaging sequerrces 30

3.
21

4. \X/hole body MRI Prctocols; MRI Artifacts and their
compensation 30

5. MRI safety and Quality assurallce in MRI 30

Total 144

w
v

p1611, pheiromena; Flow phenomena compensalion; Vascular Imagrng-
Digital Subtraclion MRA, TOF'-N{R-{, PC-N{R-{, Velocity Encoding,
MR-A.ngiograrn, MR- Venogram

15

l5

30

Flow phenomena; Flou, phenornena compensation

174



1. No. 3ornponent ivlarks Weiuhtage z\ rnar:ks

Sessional test(s)

Iwo Written tests
inr-rre pattem as Srunrnttirze test
{verage of two to be considered
{bsence without prior peunission to be rnarked as 0

i0

Total ,0 0.3 t5

l-onfinuous assessment

Seminars/Case presentations/ l,ogbook/ Case

records/Record book/assignment 
]

Total lso 0.3 t5

Total CIE marl<s 70

Ilvaltration Systcrn

(}rntinuous Intcrnztl livaluation (OI lr,))

Bnd Semester Evaluation (ESE)

'Written Paper

End Sernester Iivaluation (ESE)

There shall be practical cxamination for 70 rnarks in the subject.

Distdlrution of m:uks lor .USJi practic,r] cx,uns:

Iype of question No. of questionr Marks per
question

fotal

Bssay Questio" (EQ 1 (to ansrver 2) 0 z0

Short Essay Question (SEQ) ) (to answer ! ]5

lhort Answer Question (SLQ) l7 (to enswcr 5) 5

btal marks 70

)uration (minutes) 50

ESE CIE Grand total

Practical Viva Sub Total

50 20 30 100 100

H 1 "Curiculum Hmdbook of Medicd Rgdiologr md Imeging TecJmologr (Intellcnul Property of the 175

ao"d"\ 
Nctiond Comission forAllied md Holthore Profssiom, Mhistry of Health md FrmilyWelfre)."
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NG RESOURCES

Qucstion l):rpe r lllucprirrt

arks (* 5i7.,;

Instrumentation of MRI -lUaglle ts - classiflc at.ion, typ es, adt antage s,

disadvantages. Gradient & Body Coils, Rli c.rils, Silm coils, Ramping, Cryogen,

RF shielding

I{RI Pulsc scqucnccs-Spir1 Ilcho pulsc scqucncc, Gradicnt Echo pulsc
sequence; F'ast imaging sequences

safety and Quality assurarce in

,)

J
J
J
.)

J
J
J
J
J
J
J
J
)

J
J
J

\
\-"\
.,

"Curiculum Hmdbook of lvledicd Radiologr and Imrging Technology (Intellrctual Property of the
Netional Cormission for Allied rnd Healthcare Prot-essiols, MilrisLry of Herlth md Family Welfarc)."

v

I lnit
I

19

,)

20

J. Flow phenomena; Flou, phenornena compensation 19

4. \X4role body MRI Protocols; MRI Artifacts and their compensation 19

5. t9
Totai Marks (inciudinq optional questions 96

{t

S.No. Title of Ilook Author Publication

1

Tornography a:rd Magnetic Resonance

hnagug of the \X{hole Body (Vo1.1&

II) (Saunders).

John R. Haaga, Daniel Boll Elsevier

2 MRI inPractice
Catlerine \)Testbr:ook &
Caralyn I(aut Wiley-Blackwell

.) Prrctocols inMRI Catherine Westbrook Wiley-Blackwell

4

An Intr<;duction to the Physics and

Function of Magnetic Resonance
Imagug;

Dornirik Weishaupt, Victor
D. lioechli, Borut
Marircek . J.M. Iiruchlich

Springeq

5

Concise Textbook of MRI Physics &
Pr.olocols

Maajid Mohi Lld Din Malik,
Manjot I{aur

JBD Publications



Subiecc Introduction to Nuclear Medicine Techniques

SubjectCode BMRIT -On

RATIONALE

It is thebranch of medicine that deals with the use of radioactive substances in research, diagrosis, and
trcatment disease. In this student will leam about the fundamentals of radioactivity and various

(-)

:.)

o
:.)

.)

:)

,)

il
,l
a)

i)

i)

.,)

,.. )

!).

\)

r)

interactions of radiation with matter, radiopharmaceuticals, instnrmentations rneasuring radioactivity,
PET irnagrng and patients care and safety.

At tlx end of tlt couse sturdents ttill lx able to...

COl: l)cfinc ba.ic principle and physics of nuclear medicine.

gra

Recogrizing the artefacts associated with nuclear medicine.

CO4: Assess the knowledge of irnproving irnage quality in nuclear medicine.knowledge of irnp

CO5: Management of patient for any late reactions associated with radiotraccrs in
nuclear medicine.

Evalurtiou; , PracticzrlCIE,

TU'IORIAI,

-l'utorials 
should be

()ne per unit based on
ieaming. The facr-rlty

O

J
J
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J
J
J
J
J
J
J
J
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J
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"Cwriculum Hmdbook of Medica.l Radiologr md Imaging Technology (Intellrctual Propcrty of dre
Natioral Conmission for Allied md Healthcrre Professions, Milistry of Health md Family Welfare)."

Teaching Scheme

(In IJoun)

'I otal
Credits

(L+T+P)

Examurahon Scheme

Theory Marks Prachcal Marks 'I otat

Marks

L
'f P C CIB I]SE CIE ESE

100I L 2 3 30 70

@



,TI IIJo IT Y COMPONI]NTS

T'he follor.ving topics/subtopics should be taught and assessed in order to atlarr thc id.e'nffiecl competency.

-)

tlnit Topic and contenes I Irlurs Marks

I

Histoly; Isotr>pe s ancl Radionuclides- Production of
Radionuclides, Transport of Radionuclides; Radio Activity-
Itadio Active transfonnations, Specific Activiry;
Radiophannaceuticals- Preparation, Precautions while
handling

7 25

II

Gatma Crunera instrumentation - Collimator- classification

and typcs;

Singlc Photon Emission Couputed Tornography (SPEL'I);
7 25

III 4 20

r ulal 18 70

GGES:I'ED DEMONSl

Sr.No I{ours

1. History; Isotopes and

Radionuclide s,'Iransport of
Active : transfonnatiols, Specific Activi
Preparation, Precautions while handling

12

2.

3. ---,-:-rl^-..,i-:^-^ o-

t2
rarury uullillrctauull5 G l\auauult tr(rsc ltt i\uLtcal lvltruL[lc,

Itoom layout in nuclear rnedicine

Total 36

\

,-J

J
J
J
J
J
J
J
i)

"Curriculum Hmdbook of ir,ledical Radiolory md lmaging Tedrnology (Intellatual Propefly of drc
National Cormrission for Aliied md Healthcare Professions, Mhrstry of I{ealth md Fanrily Welfare;."

Safety Considerations & Radiation Dose in Nuclear
Medicine; Room layout in nuclear medicine

Gamura Czunerzr instnrmerrtation - C,ollirnator- classification arrd

types;

Singfe Photr>n Emission Courputed Tornrrgraphy (SPE{)l);
Positrorr Ernission Tornography @ET); Advancec{ techniques in
NM _ SPECT-CI" PE,T-CT, PE'T-I\,{III

12



Evaluation System

Continuous Internal Evaluation (CIE)

End Semester Evaluation (ESE)

Written Paper

Question Paper Blueprint

Sl. No. 3omponent NIarks tVeiqhtage A urrtr:ks

iessional test(s)

Tu,o Written tests
Srt-ne pnttcrn as Srrrnnralirze test

Average of lwo to be considered
Absence without prior perrnission to be marked as 0

i0

Total i ,0 0.3 t5

-.k)ntnuous assessrrelr t

ccords/Record b,-l, ,k /assignrnenl 
I

Total 50 0.3 t5

TbtalCIE marks ,0

Iype of question No, of questiont Marks pe
question

fotal

issay Questio" (EQ) 3 (to answer 2) 0 l0
ihort Essay Question (SEQ) ) (to answer I i5

lhort Ansrver Question (SAQ) 7 (to answer 5) 5

fotal marl<s /0

Duration (minuies) 50

IInit Marks (15%)

1

History; Isotopes and Radicnuclides- Production of Radionuclides, Transport of
Radionucliclcs; Itadi<., Activity- Radio Active trans[onnations, Specific Activiry;

Radiophannaceuticals- Preparation, Precautions while ha:rdling
1Z

2. Gauma Camera instmmentalion - Collimator- classification and t)?es;

Single Photon Ernission Computed Tomography (SPEC"I); Positron Emission
Tomography (PET); Advanced techniques in NM - SPECT-CT, PET-CT, PET-

MRI

32

J.
Safety Considerations & Radiation Dose in Nuclear Medicine; Room layout in

nuclear rnedicine
32

Total Marks (including optionai questions 96

\* I "Curriculm Hmdbook of Medicgl Radiologr md Imeging Tmhnologr (Intellchrel Propedy of the

\.r\- 
Netiond Comission forAllied md Healthcere Prcfesiom, Minisay of Helth md FemilyWelfue)."
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S.No. 'Iitle of lJook Autlror' I)uhlication

I
Nuclear Medicine Textbook:
Methodology and Clinical Applications

Springeq,

':

2 Nuclear Medicine Instrumentation Jemrifer Prekeges (Author)
Jones ancl

Bartle tt
Publisl,ers

J Nuclear Medicine Physics: 'Ihc liasics
Ramesh Chandra & Arman
Rahrnim

Wolters Idurver

4
Nuclear Medicine Technology:
Procedures a:rd Quick Reference

Pete Shackett BA CNMT
ARRT(i9 @uthor)

L\XNV;

5

A Concise Guide on Basic Radiation
Physics, radiotherapy Physics & Nuclear
Medicine

JBD
Publications
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"Cwriculum Hmdbook of Mediccl Rrdiologr md Imeging Technolog (Intgllatud Property of the

Nationd Comission for Allied md Healthm Prcfesiore, Ministry of Health md Fmily Welfere)."

t
'1

'1-

DuccioVolterrani, Paoh,A.nna

Erba , IgnasiCarri6 , H. Williarn
Strauss

Laltt Agaru,al,

Dr. Arvind Shukla
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CIll. Continuous

'I'UTORIA]- ASSI

Tut.orials should l:e plamred to

Seme stcr: ; P. Przrctical

"Curiculurn Hmdbook of Medicd Rndiolory and Imaging Technology (Intellanrd Property of tlre
National Comission for Allied and Herlthcare Professions, Ministry of Healdr md Family Velfare)."
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ming. Thc faculty shall decide suitabie assignments minirnum
one pcr uuit based on the curriculum.

L,

'leaching Schernc

(In I{ours)

'l'otal

Credits

(L+T+P)

Examinalion Scheme

'l'heor7 Marlis Practical Marks Total Marks

L T P C CIE ESE CIE ESE

1002 1 J 30 70



TI.IEORY COMPONENTS

The following topics/subt<;pics should be taught and assessed in order to attain the identified competencv.
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"Curriculum Hmdbook of Medicd Rrdiologr and Imeging Technology (Intellrcnral Property of the

Nationa.l Cormission for Allied md Healrhc*re Professions, Ministry of Health md Farnil), Welfare)."

Unit 'l opic antl c()ntcnts [{ours Marks

I
IJltrasound: Properties of ultrasound, intcraction of
ultrasound with rnrtter 6 10

II
Transduccrs: Types of in the design

of modem ultrasound transducers 6 15

III 6 10

IV

Doppler I principles, continuous wave

Doppler and scanning, colour flow
imaging, power

^f vlq11,

ing, extended field

Llltrasound contrast agents

6 15

Y

Image characteristics and artefactss vascuiar,

inten entional, intraoperative and ophthalmic

ultrasonography, 3D and 4D ultrasound imaging 6 10

Artificial Intelligence in Ultrasound

VI

Bio-effects and safety considerations in ultrasound,
ultrasound system performance measuremeflts, ultrasound
equiprnents quality assur*.: - conventional Doppler 6 10

sysren:r resung arlcl oocumenrauon

Total 36 70

JI]GG ED Pl{ACTr CA r-S/D ErITONST RATrO N

Sr. No [ref+ :""\ v -?Cfu !-"-
Ilours

I Ultra^sound interaction of ultrasound wilh rnattcr ,-iirel
6

2. Types of transducers, advances in the design of modern ultrasound

transducers 6

J. I rragc display: Display rnodes, ultrasourd instrumentation, controls o

Image display: Display modes, ultrasoturd
urstrunentation, controls, image storlge, scan converter
l11ern()1), photographic fiLn, multi fonnat camcraJaser

irnager, colour and video themra.l printer, compulcr storagc,

prc and post processing te,chniques

182



Sr. lrlcr I Io ttr"^

1. Doppler Irnaging: Doppler prrinciples, continuous wave Doppler md
ptilsed Doppler, duplex scanning, colour flow i-^Srg, power doppler,
hannonic imagiug; extencled field'of view
Ultrasound contrasa agents

6

f,. Image charactcristics and artefacts
6

6. Bio-effects and safety considerations in ultrasound, ultrasoturd systern

perfonnarr ce me asuremen ts, ultrasound equip ments quality as surance 6

Total 36

ll. No. ilmponent Marks $Teiphtape A marks

Sessional test(s)

I\vo l7ritten tests

Sarne patter.n as Sumrnative test
{verage oI trr,'o to be considered
{bsence r,.,ithout prior perrnission to be rnarked as 0

50

Total 50 0,., t5

z. lonlinuous assessment

ieminars/Ciase presentations/ l,oglook/ Casr
:ecorcls/Rcr:r,rd lrook/assigrrrncnt

Total 50 0.3 tr5

Total CIE marks ,0

Evaluation Systcm

Continuous Internal Iivaluation (CIE)

End Semester Evaluation (ESE)

Written Papcr

183

l'ype of qucstion Yo. of qucstion Marks pcr
question

lbtal

issay Questio" (EQ) ) (to ansrver 2) 10 z0

ihort Essuy Question (SEQ ) (to ansrver ! t5

lhort A:rsrvcr Question (SAQ) 7 (to answer 5) ) 5

fotal uarks 70

)uration (uinutes) 150

@
"Currictrlurn l{ordbook of i\,Iedicrl RrdiolopX, and Imaging Technologr (Intellanret Property of dre

n-erioral Conrnission for Allied and Healthcare Profes:-iou:, Ministry of Herlth md Family Welfare)."
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(]ucstion Papcr lllucprint

tlnit Marks (+ 6(1,;

I..Jltrasotrncl: Pr, rPcrlics , rf rrltrrrsoun<1, intcrrclir u.t of ullrasottrrtl \\,i1h n],Ittcr' II

Iransduccrs: 'Iypes .lf trzursducers, aclvances in the design of rnoclcn

ultrasound lrrrsduccrs 20

Image display: Display modes, ultrasound instrumentation, controls. imag(
storage, scan converter melnory, photographic Iilm, multi forrnat camera,laser

irnager, colour and r.ideo therrnal prurter, colnputer storage, pre and pos'

processing techniques

l.l

Doppler Imaging: I)oppler principlcs, continuous wave Doppler and pulsec

Doppler, cluplex scanning, colour flou, imagurg power doppler, hannonic

imagng, extended field of view

Llltrasourrd contras t zrgen ts

20

lmage charactcristics and artefacts: vascular, intervenlional, intraoperativ<
rnd ophthalmic ultrasonography, 3D and 4D ultrasound i*rgrrg l-1

Bio-effects and safety considerations in ultrasound, ultrasound systerr

,ei.fo.[ia.rce measurerrlents, ultrasound equipments quality assurance -
:onventional Doppler system testing and documentation

l,+

Total Marks (including optiona

luestions)
()()

S.No. Title of Book Author Publication

1 Ultrasound physics and technology
Vivien gibbs, davidcole,

Antonio sassano

Churchill
Livingstone;

2
Manual of L)ie-gnostic Ultrasound Philip E. S.

Palmer (Author)
World Health

Organization

3

Physics and Technical Aspects Diagnostic
Ultrasowrd DINESH K

BAGHEL (Author
AITBS
PI ]RI,ISIJF,II.S

4
Diagnostic flitrasound Carol M,

Rurnack (Author), Deborah
Levine (Author)

Elsevier;

5

Ultrasouncl Imaging (1000 Multiple
Choice Questions)

Yadav J13D Pr-rblication,s

Subject: Biostatistics and Rese arch Me thodology

SUGGESTED II]AI{NING IU]SOI JRC]]S
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Subjcct Cocle llMlll'1" -ll2<)

rtA'I'IONAl.t,l:

'fhe epplica.tion of stalislical techniclucs lo scicntific rcsctrch in health-rel:rtecl fielcls, urch-:cling

rnedicinc, biologv, lrrd pul>lic health, and the clcvcloprnent of ner.v tools to study these areas.

COURSE OUTCOMES

IJ

i1

o
i1

,-)

3
o
o
(l
o
o
(.)

()

(.)

()

()

()

ecture; T, Tutcrial; P, Practical

TEORY CONIPONENTS

: following'topics/subtopics should be tnught and assessed in order to attain the identihed

I
Definition, Characteristics of

of the of Statistics;
Statislics; Types.

.,

II

Tabulation of Data: Rau, Data, the Array, Frequency Distribution. Basic

Principles of Graphical Representation; Types of Diagrams - Histograms,
Frequency Polygons, Smooth Frequency Polygon, Commutative Frequency

Curve, O give; Nomal ProbabilityCurve.

.,

III
Measure of Central Tendency: Need For Measures of Central Tenclency;
Delurition and Calculation of Mczur; Llngrouped and Grcuped Meaning,
Interpretation and Calculrrtion of Median Ungrouped and Grouped; Meaning

.,

)-

"Crrrriculum Hmdbook of Mediccl Radiologr urd ImagingTechnology (Intellrctual Property of the
Nationd Co:mission for Allied and Healthcere Professions,Ir,finistry of I{ealth md Family Welfare)."
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rl

Teaching
Scheme

(In Hours)

Total
Credits
(r-+T+P)

Examiuation Scheme

Institute level exam only:

The Institute level examination will be held before the

L T P C corrunencetrent of the Uruversrty exammatrons. A l'ass m
the subiect with a minimum of 50 marks (50% of the total

I I ,

100 rnarks) is compulsory in order to be eligible f<rr tl're
au,ard of degree. The se marks will not be considered for the
as,ard of class. Supplementary examinetion shall be

conductecl by the Institute for the benefit of uusuccessful
cancLdates. Supplementary examinalions will be conclucted
within six weeks/six lnonths from the date of
alfnouncemcnt of results.

L,

Unit Topic and contents I Iou rs
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BMRIT R

Students will gain additi
personnel. Students apply
a senior technologist. Students

Stud.entship or observcr ship rnust include:

o A rninirnurn of 14 hours per u,eek is cc,nsidered as studentship in every semester.

r Provide sirnulation and skill labs for practicing skills specific to the prrrgram in the initial years of
obserwer ship/ studentship.

"Cruriculurn Hmdbook of Ntedicd Pediolog, md lmaging Technology (Intell€tuel Property of the

National Conrnission for Allied and I{ealthcare Professions, Muristry of Health md Farnily Welfare)."

tr*.l\A(

v
(

and Calculation of Mode; (i,mparison of the N'lean, and iVlode; Guiclelines

for the [Jse of Various Measures of Centml 'l'endency.

IV

Measure of Variability: Need For Measule of Dispersion. The Range, the

Averale Deviation, The Variance and Sttndurcl Deviation; Calculation of
Variance and Standard Deviation, Ungrouped and Grrcuped.

.)

v
Probabilitv arrd Slendar<l Distrihutions: Nleaning of Probahility of Standard

Distribution, The Binorninal Distnbution. The Norrnal Distribution;
Divergence from Nonnality - Skewne ss,l{ trrto sis

3

vt

Sarnpling Tcchniclues: Need For Sarnplrng . (.lriteria for Good Samples.

Applicati<;n of Sampling in Comrnunity, Procedures of Samplir)g and
Srnpling

Designs Errors. Sarnpling Variation and'Iests of Sigrificance.

3

Total 18

SUGGESTED T,EARNING RESOI IRCES

S.

No.
Title of Book Author Publication

1 Elements of Health Statistics Rao. N.S

2 An introduction of Biostatistics Sunder Rao

3 Methods in Bio-Statistics B.I( Ir4ahajan

4 Elementary Statistics in Medical lTorkers Inderbir Singh

5 A.n Introduction to. Statisticai Methods,

Rarn Prasad &Sons
Gupta C.B



Every semester must have seminars/workshops on new developments/ technologies. Check

annexure for marking criteria.

If the clinical.facihty is not within the same ca.rnpus, transportation should be providecl to the

students and interns.

All practical skills must be supervised and recorded in a l,ogbook and skills to be evaluated after

the completion of the internship.

,.)

:')

a)

,.)

3
,1

(^)

.l
o
il
0ilffiietr# 

&rF*
,)

.)

()

:)

)

o
(L
()

)

)
:)

)
iJ
:J

J
._)

)

J
J
J
J
J
J

)

"Curriculum Hmdbook of Medical Rediologr ard Imaging Technology (Intellrctr:al Property of dre

Nationa.l Comission for AIIied md Hedthcare Professions, Ministry of Health md Family Welfare)."

@



.)

1
,1

,,1

,1

.-)

a')

Skills bascd ()utc()rnr:s ancl nrorrit,rrable
'I'echnologist drrri rrg intcrnship:

indicators for Medical Radiology and I.maging

I
^)

-)

I

)

l

S.

llo,
Knowlcdgc/ corn prehensi()n

LIour
J-

1

Be able to interpret
and evaluate A

prescription

Identify the area for trcalrlent.
Determining x-ray, CT scan or
MRI scan needS of patient

2oo
Understand and interpret
instructions and requircments
documented by t1t'e

physician in the patient's
prescription

2

Uperate anci

oversee operation
of radiologic
equipment

Reliably perfonn all non-
contrast plain Iladiography,
conventional contrast

2:00
procedures for
naintenance of

C,ontrol and rnanipulate
parameters associated wittl
exposure and processing

to produce a required irnage of
desirable quality

()
,)

_)

.,1

J

)

J
)

)

)

J

Apply quality control
procedures for all radiologic
equipment

J

Be able to transfer
all rcievant
information and
compiete accurate

docurncntalion

n ' ,l , a

100

DrescflD ttotl

transfer of

I(now what should be
included

Apply the necessary

precautions in producdon

I(now to u,horn or where the
documentation and
infomration should be sent

Impletrent correct QC,
storage and handling
procedures for shielding
devices

Be aware of the legal issues relating to
documentrtion

4
Know the shielding
devices/methods available

Construct the most
appropriate device for the

100

)

J
J
')

J
)

"Curriculuqr Hudbook of N{edical Rrdiologz and Imaging Technology (IntellrctuaJ Property of the

National Comission lbr Allicd md Healthcare Professions, Ir{inistry of Ilealth md Fami\' Welfere)."
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fr'I iv

[,earning
outcolnes

Applications / . synthesis
/evaluation

Quantify the practical problems
issociated with rnachine and accessory

equipment limitations

Selccting and perfonning basic views
(projections) and conventional
contrast

in special
s luurcD usrug aPPf uPuaLc r

parameters and equipment

C,onstruct the most
appropriate device for the
individual patient within the
context ofthe protocol
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o
S.

no.
I-earning
outcolncs Knowlcdgc/ comprehension

Applications / synthesis

/ evaluation
I-Iour
s

(

Rc able to prepare
the diegr-rostic

machinery

indiviclual patient r.vitlln the
q()ntext of the protocol

I(now how to use these devices
Apply thc necessary
precautions in production

the associatcd
Implement correct QC,
storage and handling
procedures for
irnmobilization device s

5

Be able to carry out
the daily
orsanization of thc

Recognize the irnportance of team
interactions

100Lfonn the patient about the
'ocedure

Review the individua.l patient
requirerrents

6

Be able to
and

set-Lrp

Interpret the diagnostic plan
and set-up the patient
accordingly

2n'0'Anr .doe .rf .rdi.*r-hi.

quality radiological
llnage

imagng to the production of
radiogrrphs

and the assessrncrlt of image quality

Carqnng dut qualif control
tests on images obtained

(

(7 patient for the
procedure

e farniliar with thc

ruffi&h{p

Explain thc anatornic and
physiological basis of the
procedure to be

undertal<en

200

Identify
pr:ocedur<

Identify and explain the
possible side e ffects to ezrch

patient

Check all preparatory
procedures have been
completed

Be familiar with the diagnostic plans
for all palients on the
treatment unit

Identify the patient in
accordance wilh recognized

1:rocedures errd consislenl
with the department protocoi

a
-)

{.)

o
:)

()

()

()

.)

()

a)

()

L
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Participate in the organization
of the daily rvork schedule to
maximize efficiency

Explain tl.re principles of effecti'r,e
cornmunicatiorr
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S.

no.
[.,carning
outcolnes

Knowledgc/coln prchension
Applic:rtions / synthcsis
/cvaluation

Hour
S

Recognize the si{rlrs ancl syrnploms
associated with
trcatmelrt in diffcre nt sites

Analyze the infonnation ancl

integrate to define the optimal

Discuss the importance of
patient identification and ho'"v it
should be carried out

Interpret the diagnostic plan
and use the equiprnent
accordingly

8

Ile able to cornpiete
accurate

treatlnenl.
docurncntation

Recognize dre importar-rce of accurate

docurnentalion
C-omplete the treatment
docunentation accurately

50

I(low what should be

included

to

9

Advise patient on
appropriate
nutrition, sexrral

function, rest, skin
cate, nausea and

. patient's

o
1J

.J

:J

J
i.)

J
J
J
J

10
assure

Monitor trealment process/outcotre s

Identify needs and
expectations of , patient/health
care professionals

50Identify problems in treatment
process/ou lcomes

Solve treatment
process/outcoqre problerns

I(now what patient carc is
the procedure

11

Be able to carry out
the necessary data
trarrsfer checks

Define 'and explain the rlatr that must
be transferred

Check and verify all

parameters
100

Confinn approval and
signatures

1.2
Be able to process
radiographic irnages

Apply knorvledge of radiographic
i-^grg to the production of
radiographs

and the assessment oL image quality

Perform X-ray hlrn / itage
processing tecllriques
(including clark room

techniques)

100

J

"Curriculum Hmdbook of Medica.l Radiotogr md Lnagng Technology (Intellrctual Property of tlle 190
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,)

i)

Ensure all legal requirements
have been rnet

List support groups that uight benefit
patients

Explain the irnpact of
nutrilional status on patient tolerance
of treatment

Evaluate potential solutions
thoroughly,
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S.

no.
I-earning
()utcornes Iirro,,l, lc dgc/ t:o,l ;',rc lr c ns ir>n

Applications / synthcsis
7/cvaluatiorr

[{our
s

(

I

Control and m,anipulate parameters
associated with exposure and

PDcessillg :

to procluce a r€quired inrage of
desirable qualiry

Accluire rn tppxrl:lialc im:rge

as pcr instructions

13

1Lccognize contrasl
induced advcrse

re actions

Prtrtnptly recogniz.: ar-rd assess the
rcac tions

Ii.norv the correct mcdications
a1ld other treatmenl. options

100
T'aking precautionary lneasllrrs to
avr>icl the reacf,ons

Recognise the
contraindications of allergic
recctions

t1
Be able to carry oul
corrective actions as

per instruction s

Mal<e corr€ctions in
accordance with the protocol

100

Record any corrections

15

Be able to
implernent health
ard safety
plocedures

Assess the safety features to
ensure they are in place and
adhered to

,

100

tifv tfre ar;propriate

L6 tion as a

of the
imagirrg

personnel to whom specific
information . should be
disseminated 100

(

(

Comnunicate the corrcct,
rclcvant ald approprirrlc

l1
tt

toBe able
demonstrate
proltessional
behar,iour

Expldn the le
related
profession

100
Be rwrlre of your
competency levels

owl1 Prornole collahorrtive
practice

ldentify the elernents that reflect
professioutl
appearance and manner

18

Be able to
demonstrate a

sensitive and caring
attitude to patients

Explain the components of
good comrnunicalicln

Self-awareness of their ou,n
personality traits

100

Describc thc uain 1-,ersonality types
A.nalyzc hor.v the clifferences in
personality infl ucnce app roach

)
-)

)

)

f
)

)

)
a

)
1

)

L
)

)

)
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Recognize the critical
slrucrurcs on tl'rc vcrification irnages

Identify the correct imaging protocol

Explain the health and safet,v issues for
patients and staff

I)efine and e^<plairr the data that rnust
be disseminated

Irracttce ur irccordance wlth
legislation regulations and
ethical g-ridelines
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S.

no.
l,carnirrg
()tttcotncs Knowledgc/com prchension

Applications / synthcsis
/cvaluation

I Iorr r
S

IJe awarc of the palient 'gencler, age,

cultural background, educational level
arrd social situation

19

Be able to ensure

racliadon protection
legrslation is

adhered to

Describe the radiation
hazards and how they are uanaged

Routinely inspect the rrea to
ensure that radiauon
prolection rn('asurcs arc in
place and Lunctional 100

Explain the legislation
relating to radiation
prrctection

)o

Be ablc to carry out
the
ddly/rveekly

Quality Conlrol
(QC) checks

Assu
Con

Perform the
daiy/weekly/rnondriy QC
procedures

100

21
UC AUIT LU IL \ TLU

the literature

Identify the appropriate
literaturc in the 

^rez- 
of

interest
100

22
Be able to suggest
implernentation of
research f,indings

Evaluate research with
respect to current
departmenltl r;rzrctice

50

23

Be able to suggest/
initiate topics for
medical irnagrng
research

Identify literature to support research
proposal

Review the literature in the
areL

50
Define the necessary steps in
preparing and carrying out research

Formulatc a rcsearch question

Total

,.J

,-)

J
J
J
J
J
J
J
rJ

:)

rJ

J
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Dcfi;rc search terms for specific
treatment sites

Itlentifl' rclevant sources of Research
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It is cssential to rnonitor the leaming pK)grcss of ezrch candidzrte though continuolrs appraisd

ancl regular assessment. It not only helps teachers to evaluate students, but also students to

evaluate themselves. The rnonitor-ing be done by staff of the departrnent based on participation

of sludents irr various tcaching/ lcrLnring actrvities. It rnay be stnrcturcd and assessment shall be

done using checklists that asscss varir-,us a.spccts. Model checklists are given which rnay be copied

and used.

T'he leaminil out corres 1o bc assessed should inciude:

and used.

T'he leaming out corres 1o bc assessed should inciude:

a. Accluisition of knowlcclgc: the melho<ls used comprise of 'Log Book' which x:cords

participation in various teaching/ lcaming activities and mentorjng of studcnts. The number of
activities attended and the nurnber in u,hich presentations are rnade are to be recorded. The log

bookshouldperiodicallybe validated by the superwisors. Some of the activities are listed.

b, Serninars/ syrnposia: thc topir:s should be assigled to thc student well in advance to

t'-)

-)

:^)

:')
.)

)

,.)
-)

.l
-)

.)

,.)

b, Serninars/ syrnposia: thc topir:s should be assigled to thc student well in advance to
facilitate in depth study. The ability to do literature search, in depth study, presentation skills and

trse of audio- visual aids are to be assessed using a checldist (see Model ChecHistl).
c. \{rork diary/ Log Bool<- every candidate shali rnaintain a rvork diary and record his

rial rnention

or proccdures, if any

academic activilies drc prcsentations and procedures carried out by

Procedure for defauilers: e

The dcfaulting candidate is

()

,)

)

)

-l
,J

J
J
J
J
t)

J
U

J
(-)

t should have a cornmiltee

md head o treme cases

of default the departmental be withhelcl

from appearing the examination, if he inspite of being given

adcquate chances to set himself right.
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Chccklist- I: MODEL CHIICKLIS'I' FOR
SEMINAR I'RESENf A'IIONS
Name ol. the student:

Narne of the faculty/ obserwer

Title of the seminar:

'l'tIli IivAt,L]A't't()N ()F'l'tII,l
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Name and Signature of the Faculty

sl.
No

Items of observation during
prese ntation

Poor0 Below
average

1

tverage

2

Good

3

v.ry
good 4

1 loptc chosert rvas

2 lxtent of understanding r-'f scope &
>b jectives of the paper by the
:andid rte

-) /y'hether crrcss- relerences have been
:onsulted

4 Vhether other rclevant relerences
rave been consulted

5 \btttty to rcsponcl to quesllons on th(
:aper/ subiect

6 \udro- visual aids usecl

7 \brlrty to delend the toprc
8 ty ol presentation
() \nv other observation

I otal score
(emarl is



\ilode I rrrarking crite ri a fo r Supe rvisorr/ rnentor faculty:

i.N,r. P:trarnctcr Scor<:

i Proirciency of knowledge requircd for each radiological i^^grU
procedures

0-5

2. The competency in skills expected to manage each radiological imaging
procedures

0-5

J. Responsibility, punctuality, work up of case, invoh,ernent in

follow-up reports

0-5

4. 0-5

5. 0-5

SCORING SCAL-
0 Dissatisf,red
1 Poor
2 Below Average
3 AveraEe

(-)

i1

o
(l
(-)

(.)

..)

(-)

(-)

o
r)
()

()

\.)

()

\')

()A score of less than 3 in

()

()

()

.J
i.)

.J
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U
J
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J
J
J
J
J
J
()
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technologist and relationship with other healthcare workers)

Initiative, partici


