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Name Of the Course : M.Sc. {F±adiography and Medical !maging  Technology)

OBJECTIVES OF THE COURSE  :

The M.Sc. in Radiography and Medifa! Imaging  T€chno!ogy is a higher degree Course

suitable for graduates,who aim to pursue a prc}fes5iSnal career in Medical Radiol#gy &

Imaging Technology. It is cle5ignfd to provide spgcia!izEd training in the scientific

principles of modern imaging Science and in the a¢p{ication c*f these pri&gip!es in the

field of radio diagriosis and imaging.

The objectives of the program are:

.     To  equip  the  students  with  the  skil!s  and  expertise  ir}  carrying  Out  all  routine

and sophisticated medical diagnc!stic procedures effifient!¥.

.    To impart a  broad  knowledge ar!d  undErstaftding of the princip!£sj tfchnolfigy,

instrumentation,  re€em  developments  and   proper  hantiling  of  the  modern

radio!ogical   equipments   and   proper   exe€utiSn   of   the   varjok!£   fadiolSgical

procedures  tcl  gain  professional  competence  in  the  arena  Qf  mgdical  imaging
technology  and  be  akele  tS  emhark  up  to  a  5uccgss"  career  iri  their  chosen

direction of lmaging Science research.

.     DURATIONOFCOURSE:
The course shall be of 2 years duration from the date of cammen€ement c!f
academic session.

.      EHGIBILITY FORADM15SION:

For admi55ion a candidate ,shou}.d  have passed the B.5c.  {any Sudrjeft}

.     SELECTION OF CANDIDATES:

.     Selection for  the  CDur3e shall be done on the basis of merit.

.     Selection  of  the  students  wi}!  be  based  on  the  Roster  followed  tor  the  post

graduation   medical   admission   by  the   unit/ersity   {letter   nD.   v.n.a.g*ur}i.5urat"

inward no.7356/12~4-19)which is attached as annexure :1

.     If the two  Students  having  same  marks  in  B.sc.  ,  then  the  student  with  more

marks  in  subject  physics  will  be  5eiected,  lf  both  these  students  have  same

marks in physics also , then marks of subject Biology win be considered.  Even  if

same marks in  Biology 8!so then the marks Qf chemistry wi!i  be Considered. And

if the Stijdents have 5arne marks in all 3 subjects , then, mafk5 Qf 12 th standard

and then marks of 10 th standard will be considered.



Documents Required:

.1. Birth certificateas proofofdate and birth.

.     2. proof of Nationality and Adclress

.     3. Four passportsize photographs

.    4. Copyof Marksheets and Degree certificate

.    5.loth and 12 th Marksheet/certificate
•     6. Caste certificate

•    TRAINING:
1.   The  period  of  training  for  M.Sc.   course  shall   be  of  2  ygfir5  from  the  date  of

admission.

2.   The  course  of study  for  M.5c.  shall  extend  over  a  period  of four  Semesters
{two academic years).

3.   The   candidate   will   undertake   the   post  graduate   training   as   a   full  time   post
graduate in the department concerned.

TEACHING PROGRAMME

Timin8s:

M®nday to Friday : 9:00 AM TO 5:00 PM with 1 hour !Lmch break

Saturday : 9:00 AM TO 1:00 PM

Language of the course :English

Theory work-Departmental teaching program includes:

Regular class Lectures-  3 days in a week ( 1 hDur a;ch } so, 3-4 hours/week

Lectures will be taken by Faculties of radiology department and senior technicians.

grngEXpert faculties Will be appointed as visiting faculties,. as and when required.

Few related lectures will also be taken by biomedical engineer of the hospital.

Practical work:

i)    Students are posted in various radiographic roorr,s to lean practically and

.      theirdayto day work is supervised ancl  reviewed by senic!r staff members.

ii}   Students are also given  practical in physics pertaining to r.adiology a5 well as ;ii

checking and rectification of common faults in the x-ray

equipments/accessories`

iii)  Film discussions are also held to teach them the c|ua!ity control and its

importance in radio-diagnosis.

Practical :  35 Hours / Week



Each First¥ear student will be given monthly rotational clutiEs in different modalities
in Radiology department as well a§ wards as per following :

•    X*Rayroom with DRsystem

•    X~RayroQm with cRsystem

•    Portable X-Rays in ward as well as X-rays at €asua!ty

•    Mammographyroom
•    Servar room for processing ofx-ray images and filming {Pfinting}.

Each second ¥ea# student will be giyen monthly rQtational duties in different
meda!ities in Radiology department as per following :

o    CTsfan

®MRl

{xpFt      .     DSA/lnterventional Radiology
•    X-Rayroomwith cRsystem

•    X-Ray ream \fuJith DR system

Each student wi!} maintain lag fr$8k. Each student will be given assignment to
Complete in a Year.

ATTENDANCE:

I.   A  candidate  i5  required  to  have  at  least  8S%  attendance  in  theory  and  practical
separately,

EXAr\jilNATION AND A5sEs5MENT:

At the encl Sf each semester ,Internal €xaminatiSn will foe takan`

At the end of each Year External examination will t}e taken.

Exam Pattern Qf Extemal exam :

2 Theory papers i Paper 1 + Paper 2 i ~ 80 marks ga€h

2 practical exams ( Paper 1 + Paper 2 i ~ 80 marks each

Internal Exam marks to be counted ~

Theciry h40 marks( paper 1 + paper 2}

~ Prartical -40 marks{ paper 1 + paper 2)

•  PunNi`    CDneou`
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SCHEME ®F >EXAMINATION:

ls`   Y' ¢fir
Repel SuSJBcts 1heory tixammati®m Prac.ti€&l Exi[In!nation Totald\,farks Credits

Ll,„\'u+tryExanl ]ntcmalExam UniversityEx&rm lntfmajExam

i
Egg:38;=8R;:pAons?ttj%#y.Pn¥s!csAnd

#8 £1j ¢ £u 2UU 25

2 Special radiographic procedures ,patientscareandmanagement,Radiationhazardandsafety #U 28 «
ZU 2€0 20

otal lsu 40 ]SU 4U 4Uu 4S
3llfl Year

Subjects TheQry  Exa lwin¢|tion     II Praetic&i} F"Yap1ination TotalMarks Credits

umversityEx"11 lnie,mal,Eixam Unj`7€rsityExitm Jn'cmalEx£|m

I ;£FsPc¥t£:`£egsTA°/TROPE;g§¥¥lmaging
8U €U           i 80 20 2#u 24

2 Magnetic Resonance lmaging /Mammography/ultrasonography 90 2¢i 8# 2U 200 23

otal
Istj 4ui i¢!J 4U 4UU 4/

N®tes:

|`   Each theory paper shall be 3 hours fltlration.
2>   Practical   examination   shall   be   conducted   by   one   lr!terna!,   pn8   External

Examiner  which  will  Be  appointed  by  the  university.   Professor  /  Assflciate

prDfessBr / Assistant  prc!fessor of ftadiQIBgy department carl  Be app®jnted  as
Examiners.

3.   In  order  to  pass  the  examination  the  candiriate  must  secure  a  minimum  Qf
50% marks in Thec2ry papers and 50% marks in Practical separately

4.   A  candidate  shall  be  permitted  a  maximum  Sf  Four  Attempts  or  2  years  tci
complete the  first and secorid year of examinatiSns.

5.   Only those candidates will be allSwecl to appear at M.S€, 2nd year

examination, who have passed M.S£.1St year examination completely.

Paper details
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i±Year:    ,
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#Eapgr±lB_a__d_iQg_raph.ire___`A_p_3tor",Phvsi€_§_Ar}±_Radiographi€_Po§itjon

•  Radiographic  anatomy.

•  Radiation physics & x-ray properties.

•  Image production & evaluation.

•  Modern radiologica!  imaging equipment .

•Chemistryfordgve!opingof;ilm{darkroomtechnology).

•  Artifacts  in radiography.

•  Positioning for radiographs.

rtyoRE
¢

Credits

05

83

03

0#

03

02

05

Total - Z5

Papgr 2+_Sp_efia! radiongraphif prflfedures , patients care and management,  RadjatiSn hazard and

u

s&
• Special radiographic procedures.

• Contrast media & £mergancy drugs in radiSIQgy department.

a Orthopant®magrani

• Management #f radiography & imaging department.

*   Patient care and management in radiology.

03

02

01

02

02

•  Emergencypatients handling,OT  patients handlirig &care {€-arm m8€hine handling}.         03

• Indoor & lcu patients portable x~ray & handling.                                                                                     02

I  Radiation hazards , preventic!n and safety and Radiation protection.                                              03

to. Atomic energy regulatory board, guidelines & concept of ALARA ,TLD , PC~PNDT Act.              02

Total -  20

2 nd Year :

chalmdr 9uleD  mud c}rty



PaDer 3  : Computerizedt Tomographv }maEing  And DSA/lR ( lnterventicmal Radiolo

•  Patients positioning in CT

•  lnterventional CT guided procedures

•  Image reconstruction 2D & 3D  & fi!ming process

•  Basic diagno5tic aspects in CT

• Contrast material & safety consideration

• Instrumentation of [T scan

• special investigation & protocQ!s in cr

•  DSA -introduction & basic principles , equipments, DSA procedures

pe   .  Basic physics in nuclear medicine

£ap_£r_4_:  M_¥g_ri,e+i,`Cj±£§Lona rlce _Imagir}g / Main mQgraph¥/  U ltra_.E_Q_9¥_¥{aL±t!

•     Basicprinciplesof MRl
•     MRl  instrumentation.

•     PulsesequEnces

•     MR contrast media &safetyaspects

»     Image formation

•      ProtocQis  inMRl

•      MF{Iartifactsl

•     Basic and advancement in mammography and ultra5onography

•     R€centadvancement in modem imaging technology

03

02

03

02

02

03

03

03

03

Total - 24

02
03

03

02

03

03
02

¢3

82

Total - 23
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Pattern Qf questions to be set and answered Shall be as fe}iows:
Name ¢t' Paper No.o*'questionstobe  i        "o,Qfqugs#®ngtobe

Set                    i                    answered
Paps,1- I 4!4
Paper 11 4i4J

No of QLjestion of To Set ~ 4

Multiple choice question : 19 questions 1 mark each

Short questions : 7 que5tior} 3 marks each

Short notes : 5 question 4 marks each

Long questions : 4 question 5 marks each

~ 19 Marks

-21 Marks

-2S Marks

-20 Marks

Total -8S Marks

S,.       `-``
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Syllabus -Radio imaging technician

First Year-

Principles Of Radiation Production, Detection And Measurement:

Gas-Filled  Detectors (Ionization Chambers, Proportional Counters And Geiger Muller Counters)

Scintillation Detectors, Thermo!uminescent DQsimeters {T!d}. Reasons For Choice Of Airlonizatiori.

Roentgen And Rad. Simple Principles Of Dosimeters.

Biological Effects Of Radiation : Chemical Effects Of Radiation -RadiQlysis Of Water ; Production Of Free

Radicals, Radicals Reactions, G-Valve. Effects Nan-Stochastic Effects, Chromosc>me  Aberrations And

Mutations. Radiation Effects On Whole Body (Early Effe€t5 And Late Effects}. Concept  Of Doubling Dose.

Risk Factors.

Radiation  Protection:  Principle  Of  Radiation  Protection  -  Historical  Development,  Maximum  Permissible

Exposure  Concept  ;  Annual  DQse  Equivalent  Limits  {Adel)  A.LA.R.A.(As  Low  As  Reasonably  Achievable}

Cor,cept ;

Regulatory Bodies & regulatory Ftequirements:  internatiena! Commission Qn  Radiation  Protection {lcRP} /

National  Regularity body {AERB ` Atomic Energy Regulatory  Board}  a  Responsibilities,  organization,  Safety

Standard,  Codes  and  Guides,  Responsibilities  af  licenses,  regi5trants  &  employers  and  Enforcement  of

Regulatory raquirements. {lcRP,  NRPB, NCRP and WHO guidelines for radiation protection, pregnancy and

radiation protection},
Surveys and  regulations.  Radiation  protection survey:  Nfed for survey. ~ Performance standards for
beam directing,  beam  defining and  limiting devices  in  radiation  protection  equipmfnt  survey   (  QA
tests  )  cT'  the  following.  a.  Radiographic  equipment  b.  Fluoroscopi€  equipment  c.  CT  and  spfcial
equipment,  Controlled  and  nan-cQntrci}Ied  areas  and  accEptabie  exposure  lEv`els.  Statf  and  loc8!
regulations governing radiation protection practice.
Personal   m®nitoring   and   occupational   exposures:   Personal   monitoring   for   Radiation   workers.
Monitoring  dftyjces.  Body  badges  and  ring  badges.  ThermS-luminescent  dosimEters  (  TLD  },  PQfkgt
ionization   chambers.   Applications,   advantages  and   limitations  of  each   device,   Values  for  dose
Equivalent limits for occupational radiation exposures.

NABH guidelines, AERB guide`lines and code, Basic safety staridard, PNDT/PCPNDT Act and guidelines,

Protective iviaterials: Lead, Lead -impregnated Substances, Building Materials, Concept Of Barriers, Lead

Equivalents And Variations With Quality.  Desigri Of X-Ray Tubas Related To Protection* Structural

Shielding  Design (Work~Load,  Use Factor, Occupancy Factor,  Distance)  Departmental Protection,

Radiatiori Protection Of Staff Members, Patients And Public.  Protection Instruments & Personnel And Area

Monitoring.

Suggested  BQoks For Reference: Farr RF a Allisy-Roberts PJ  : Ph\/sics fr3r Medical !maging {Saunders-An

imprint of Elserier}  1st Edition 2006

Medical Physics
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Switching And Timing: Exp#sure Tim8rs, Spring Activated, Syr}chrc}n#us, E!e€troni€, Auto Timers, Exposure

Switching ~Mechanica! Contactors, ElectfQnic Switching !n low Tension Anrd High Tension Circuits.

Interlocking Circuits -Use Of Relays, Tube Overload Protection. Circuit Diagrams ~ Simple Circuit Diagrams

As lllustrati#n Of Sequence From Mains Supply TQ Cc!ntro!leed X-Ray Exposures, Block Biagram5.

X-Ray Tubes: Rcitatjng AnSde X~Ray Tubes, Design, Rating, And Use Of Rating Charts, Care Of The X-Ray

Tubes; {nher€nt Filtration And Ac]diti®na! Filtration; Practical CQnsiderations ln The Choice Of Focus;

Speed Of Anode Rc!tation; Angle Qf Anode lrlclination. £rid~CSrStrSi!£d  X~Ray Tube.

Control of ScattE!red Radiations: Cc!nes, Tube Diaphragms„ Single And Multi{eaf Grids, Structure And

Materials; Grid Ratio And Lines /Cm. Parallel And Fofws5ed Grids, StatiSr}any Grids, €rassed Hatched Grids.

Gridded Cassettes, Grid Movements, Pott€r~Bucky Diaphragms ; Sir}gle Stroke, RgciprQcating And

Osf illating Mechanisms; Beam C€ntring Devices -Centre Finders, O#ti€al Centring Devices, Light Beam

Col!imators.

Equipments: I Fluoroscopy and image lntfnsififrs: Dirfct F!uoroscop¥, F!uQr®s€opy Image, F}uorgs€#pic

Screen, Expiorators {Seria! Changers, Spot Film D€vices} And Acc€Ssari€s` Radiation Pr®tectic}n including

Integrating Timer. Tilting Tables. Principles And fonstruc}ion Of Image {ntensifief§, Te!evisiQn CamEra

Tubes And Cathode Ray Tubes, Recording The Inten€ifigd Image, ivje€{+!cds Qf Viewing The Intensified

image, EquipmEnt For Fluorography And Cine-Fluorngraph¥. Rac!iographic and Fluoro5copic Tables,

Telecommand Tables.

*i Equipment for Special Procedures: Special Trolleys And €hair5, P#ftah!E And Mohiie X~Ra¥ units,

Cordless Mobile X-Ray Equipment, Capacitor Discharge MSt3ile EqtJipm€nt, Equipments For O®T. Bi-Plane

Radiography, Cranial And Dental Equjpn.3ii[, Skull TaS!es, OrthspantcmQgrams, Mass-Miniature

Radiography, Tomography ( Convgntiona! X~ray Tomography is SbsSigte after av8jlability of computed

Tomagraphy {CT} scan, Only histc}rical importance}, Multi S€€{ion Casfette5, Rapid Cassette Changfrj

Rapid Film Changer, Magnification Radiography, SubtractiSn  Radiography.

!ii Care and Maintenance Qf X~Ray Equipment: €erreral Principles Gf rSutine care. Senerai €ar€ ]n Use Arid

Spe€ia! Care Gf Mobile EqLiipments* Simple Test. Uses Df Spirming Top And Step Wedge, Checks Cin

Generator OLitput; Ciieck FDr lritegrity C}f Tomc}graphi£ Equipment;  Pr®c€dufg For Obtaining RadiQgraph

Of The small area af body. use Of Ma (mi!li Ampre) And Timgr WiscSn§in Test TneL Test Of Kilo VS}tage,

Wisconsin Test Cassette, Use Qf Focal Spot Test Tool, Tfstjng h}ght Beam Biaphrngm, Failures Of X~Ray

Tubes And Ht Cat!es.

Sa.d.i.pEranb±{==¥:€£hpjg=¢±es.:=_.=!

Preparation Of The Roomr Apparatus Ar!d lnstrumants Positions Of The Patient: Erect, §ittil ig, Supine,

Prone, Lateral, Obif qua, Decubitus Etc„ Relative Position Of X~Ray Tubs And Patient, Relevant Exposure
¢     Factors. Use GfAccessories such AS Radiographic cones, Grid Arid pasitioriingAid5, AnatenicAnd

Physio!Qgieai Basis Of The Procedure, A5so€iation of Theory With Pi-a€tical Work. Radtographie

Appearances, Bcith Norm8! And Common Abnormal Conditions Where Eiementar¥ Knowledge Of The

Pathology !nvQlved Will Ensure The Appftcation Of The Appropriate RadiSgraphj€ Technique.

Modifications !n  i.echnique For Various Disabilities And TypEs Of SrfejEct. Radiation  PrctE±ction, Use Of

Gonad a Thyrc!id Shi£!J, Practical Methods Reducing Radiation Dose T# The Patient.



Upper limb: Routine Projections For The Whole Hand, Fingers, Wrist Joint, Forearm, Elbow Joint And

Humerus. Supplementary Projections For Scaphoid, Carpa} Turme! Ball Catchers Projections, Head Of The
-   Radius, Supracondylar Fracture And Olecranon Process,

Lower limb: Routine Projections For The Whole F®ot, Toes, Calcaneum, Ankle Joint, Leg, Knee-Joint,

Patella And Femurs. Supplementary Projections For Talc-Calcaneal Joint, Forced Projections For Torn

Ligaments, Flat Feet, Guh Feet, lnter[ondylar Projections F®r Loose Bedies ln The Knee, Axial Projection

For Patella.

Shoulder Girdle And Thorax: Routirle Projections For The Shoulc!er Joint, Scapula, Acromio-Clavicular

Joint, Clavicig, Stemoclavicular Joint, Sternum And Rihs.

Supplf mentary Prc}jections FDr The Axial Projection Of Clavicle, Bicipita! Groove Carotid Process,

Classificatiori Of Tendons, Subluxation, Upper Ribs, Lower Ribs And Axillary Ribs,

Pg[¥jq_.§!.rd|e And..}iii3 B.gg§gp : Routine Projections For The Whole Pelvis, Sacro-H;ac Joints, Hip Joint And
Neck Of Femur.

Supplementary Projections Ft3r The Greater And Lesser Tr®chanters Of Femur. Frog Leg Projection,

Ischeum Symphysis Pubis, lleum, Acetabulum And Corigenital Dis!ocatien Of Hip Arthrodesis,

Vertebral C®Iumn: Routine Projections For Atlanto-Occipital Joint, Cervical Spine, Cervico Thoracic

Junction, Thoracic Spine, Lumbar Spine, Lumbo-Sacral Region* Sacrum And Coccyx.

5upplementany Projections FQr The lntervertebral Foramina, Posteric!r Arch Of Atlas, Flexion And

Extension Qf Cervical Spine, Scaleosis And Kyphosis, Sacro !li8c Joint.

Skeletal Survey: 5k€letai Survey For Metabolic Bone Diseases, M€ta5tases, Hormonal  Disorders, Renal

Disorders.

§!s±±!!± Routine    rojections For Cranium And Facial Bones, Supplementary Projections For Trauma, Towne's
& Methnd, Sel!a, Turcica, Optic Foramina, Jugular Forgmine, Temporal Bories, Mastoids Petrous Bone,

Zygomatic Arches, Orbits, M8xi!laE, Nasal Bones, Mandible, Temporomandibular Joints.

Nasal Simuses: Techniques For Frontal, Maxillary, Ethmoidal And Sphenoid Sjnuse5,  Erect And Horizontal

Projgctions For Fluid  Level5`

Teeth: Routine Projections Of All Teeth -: !ntra-Oral And Eatra~Ora]  Prctjectic}ns, Supplementary

Proj.ections For Localisatic)n Of Roots, Children, Edentu!ous Subjects And Llse Of Occlusais And Bitewings,

rthopantomography.

Chest: Routine Projections For Lungs, Cardia And Diaphragm.

Supplementary Projections F®f Opaque Swallow, Thoracic inlet, Soft Tissue Neck, Decubitus, 'Apicugrams,

Paediatric Cases.

Abdomen: Hub, Erect Abdomen And DecLibitus Projection, Supplementary Pr ojeaions For Acute

Abdomen.

Radiographic Photography And Image Processing
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Dark RSom Planning:  Fc}r A Small Hospital, For A Large Hospital, Location Of Dark Room Construction Of

Dark Room, Ventilation, Wall Protection, Entrance TS Dark Room -Single Door, Double Door, Labyrinth

Dark Room: Instruction To Staff, Dry Bench, Hopper, Drawer, Cupboard, Loading And unloading Cassettes

Hangers, Types Of Hangers And Storage Of Hangers, Printing, Wet Banch, C!sanliness, Control Of Dust,

Dark Room Sink, Hatches, Drier, Safe Lights, Direct And Indirect, Uses, Factors Affecting Safe!ight

Performance, Safelight Tests, Viewing Room, Film Dispensing

X-Ray Films: Glass, Cellulose And Ployester Bases Structure Of X-Ray Films -Emulsion, Gelatin, Base And

Superco3ting Types Of X-Ray Films, Single Coated, Duplitised, Spectral Sensitivity, Colour Sensitivity

Grairmess Of Films, Speed Of Films, Screen & Nan-Screen Films, Various Formats Of Films

Films For Special Procedures Storage Qf Film Materials And Radingraphs, Record Of Film Stock And

Radiographs Deterioration Of Films 0n Storage, Characteristic Curves -Uses 0f Step Wedge Information

On Basic Fog, Film Gamma., Contrast, Speed, Fj!m Latitude, Effects On Dev£Iapment

Intensifying Screens: Fluorescence -Phosphors PhCisphors Emp!@yed   :~ Calcium Tungstate, Barium

Fluochloride etc. Rare Earths Construction Of Intensifying Screens The Influence Of Kilovolatage ln

Different Phosphors lntens!fi€ation Far,tor Resolving Power Of !r}tensifying 5crfens Speed Of Screens

Screen Film Contact Tests Types Of lnten,sifying Screens Advantages And Limitations Of Intensifying

Screens.

X-Ray Cassette: €onstruftion Of X~Ray Cassettes, Types Qf Cassettes, MQunting intensifying Screens On

Cassettes, Identification Of Cassettes, Care Of Cassettes

Phoiochemistry: Chemistry ,Of Image Formation, Formation Gf Latent Image,€oriversion Of Latent Image

To Visible Image, Meaning Of Ph, lmp#rtance Of Ph !n Processing Films

Processing Methods: Preparation Of Solution , Manual Processing Apparatus, control Of Temperature,

Replenishment, Rapid Processing Automatic Processor -Priflciple And Features, Water Supply, Use Of

Thermostat, Reggneration C}f Solutions, Maintenance, Advantage Anal Limitations, Processing Of Cut Films

ffR`          AndRollFilms.

€o`m.p_p_terR?_djograB_hy__ar}__i_Dire.CtQiEi±_il___a_g±i£98EEflb~¥

Digital  Radiography -Principles,  Processing,  Equipments, AdvantagEs.  Radi®logjca{ Information Systems.

The Radiographic Image: The Emergent Beam Related To Densities On Film cant,fast -Ohjective And

Subjective, Long Scale And Short Scale, Radiation Contrast,  Film CQntrast And Radiographic Contrast,
~      Density sharpness, Sources of unsharpness, Avoicling Different unsharpness Resolution Factors Affecting

Resolution Choice Of Kilovultag£ And Mi!Iiamperage Choice Of Short Focus And Brciad Focus S£Iection C}f
-      FocusTO Film Distance And objectT® Film Distance selection of cassettes Avoiding scatter Radiation,

Magnification,  Distortion, Pen`imbra Presentation of a  Radiograrih -Identification Markers -Name Printer

Viewing Equipment Magnifiers for Cut Films and Roll Films

Develctper: Constituents, Characteristic, Manual and Aijtomatic Processors, Effects on Developing Time,

Temoerature, Agitation,  Rep!enisher,  Exhaustion

Rinsing: Acicl Stop-Bath,  Methods, Objects

u
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Rinsing: Acid Stc}p~Bath, Methods, OSjects

Fixer: Constituents, Characteristicsj Manual and Autnmati€ Pro€assc!r5, Fixing Time anal Clearing Time

Factors Affecting Fixing Timg, Rfplenisher, Exhaustion

Washing and Drying: Osjects, Methods, Factors Affecting Washing and Drying, Wetting Agents,

Comparison ®f Different Methods

Day Light Film Handling: Day Light System Using Cassettes Day Light System without Cassettes

Film Faults: Fog ~ Various Fagging ln Films, Causes Anri Prevention+ Stains -Types, Causes And Prevention

Spots And 5p!ashes -Types, Causes And Prevention NIarKs And Prints -rtypes, Causes And Pre¥entiofl

Drying Marks -Types, Causes And Prevention Faults ln Automatic PrQ€e5sor ~ Types, Cau5es`

Reproduction Of Radiographs: Copyirig Radiograph5 MagnififatiSri and Minfication. Contact Prir}ts Types

Of Paper Equipment

Special Radiographic/Radiological procedures -Barium studies,gastrograffin studies,lntravenoi!s

urography,micturating  cystouresthrQgraphy, Hy5tero5a!pingc!graphv{ Sinogram,fis[u!cgram,§ia}ography,

Endoscopic retrograde cholangio-pancreatography {ERCP}, T-tube fho!angiSgraphy (g€rlerai

considerations, responsihi!ity #f radiQgrapher5` Patient PrfparatiSrl, !ndicatiQns Contraindications

Technique past Care and PrEparatiQn of Drug Tro!!ey/Tray, Radiation Safety.i

€antrast Media  -Positive  and  Negative,  !onic &  Nan -Ionic, Adverse  Rfafti#ns Tc! €ontfast Mfdia
and Patient Management,  Emergency Drugs ir} the RadiolSg`.+ rapartment ,As@pti€ technique for the
following procedures.

Patient care and management in rad{o!ogy- Des€ritia Shout patient transferj patignt reford5, Handle
independently seriQus!y ill and traumatized patients, visLSaliy impaired, 5pe€ch ar}d  hearing impaired,
mentally impaired,  Unconscious  patient,  ffroviding general comfort and reas5uran€e to thf  patient,
Describe  afoout  First  aid,  Em€rger!€y  treatmeilt  {S  the  cSliapsed  patient*  Artificial  rfspiration  arid
`resuscitation.

Practicais

A). Cassettg And intensifying Scr€€ns 8}. Chemical used in Film Processing C},  Films Used !n Photcigraphy

And Printers D). Diagnostic Image Processing

lmaging Te!chnalogy: Practical C®urse;

v    RadiographicTfchnique I

Radiography ~ Plain Views of Upper Limb:  Hands Fingers ,Thumb, Wrists, forearm,  Elbow,  Humerus

Radiography -Plain Views of Shau!der: Shoulder Jo§r}t, Acromio ~ Cla¥icu!ar JQirit, Sfapula Various VievIs

And Projections, Clavicle, Sterno -Gavicular Joint

Radiography ~ Plain Views of Lower.Limb:  Foot, Toes,Tarsus & Os€aicis, Ankle, TiSia,  Fibula & Patella, X;tee

Joint,  Femur,  Hip Joint  Pelvis & Sacro-Ilic joint



Radiography Of Vertebrae: Cervical Spine Uppgr, Cervical Spine Lower, CervicQ-Thoracic, €ervico-Middle,

ThoracoLumbar, Lumbo-Sacral, Sacrum & Coccyx, Ribs~Uppfr & Lower, Sternum

Radiography of Skull Plain Views: Ap, Lateral & Towns, Sinuses, Mandible, Equipment,Teeth Mastoids

Radiography Of Chest: Lungs & Trachea; Heart~Diaphragm Radiography of G.I. Tract Plain X~Rays

Abdomen-Erect; Liver, Spleen.

Reference Book: 1. Philip W.  Ballinger: Merrill'S Atlas Of Radiographic Pssitioning And Radiologi€al

Procedures {Mosiny} 2. Ra 5wa!iow, E Nay}or: C}arks Pgsitiflning ln RBdiography E i Roebuck, A S Whitley 3®

5ante Lr: Roer}tgenSlogic Technique {Edwards lnc} 4. Goldman: A Radiagraphic lftdex 5. RoSs And Gai!way:

A Haridhook Qf Radiography {Lewis) 6. Glenda J.Bryan: DiagnCistic RadiSgra#h¥ iMosby} 7, Piles: Medical

Radiogr8phi€ Technique {Thoms}, 8.  L.C.Gupta & u,C»Sahn :  Radiography for Tefhr`!cians {Jayee Brt}thgrs)

.   a   *5.fl

Second Year-

£®mpu_i_?d=,I_om®grapr|y+

•       BBsicknow!gdgegf History

•      Basic knSwledg€ of principles ofcomputgd Tcjm#graphy

•       Basic knowledge c>f ser!£ratiSns -Spiral C,T.

•      Basic knowledge of lnstrLjmfntation.

•       Basic knowledge of E}atH Acquisition

I      Basic knowledge of@ata presentation

•       Basic knowlsdg£ Qf]mage Reconstruction

•       Basicknowledgeof2DAnd3D{mages

-       Basicknowlgdgeof Image Display

•       Basicknowledge of pixe{Andvoxel

•       C.T+Number

•      WindowLevelAnd windowv¥'idth

•      ScanArtefacts

•       Patient positioning ln cGmputedTomQgraphy
•       Scanning protocols*

•      contrast Materials And Administration.
•       Basic DiagnosticAspects

•       !ntarventiona! C.T. Guided procedures
I       DG€um,entation.

I       Safetyconsideration -Radiation  Dose

I       QualityAssurarice.

®



Maaneti€ Resonance And lmaaina:

Basic knowladge and information of History

Basic knowledge and information of The Spinning Proton -Magnetisation, Precession, Larmor
Frequency

Basic knowledge and information of Radio Frequency Pulse Anc} Proton -Resonance, Free
Induction Decay, Relaxation, T-L & T-2

Basic knowledge and information of lnstrumgr`tation ~ Magnet, Shin Coils, Gradient Coils,
Radio Frequency Tra`nsmitter And Receiver Coils, Computer.

Basic knowledge and information of Pulse Sequences ~ Saturation Recovf ry, Spin Echo,
Inversion Recovery.

Basic knowledge and information of Image Production -2d And 3d Pictures,

Basic knowledge and information of !rrlage Quality ~ Signal To Nc}ise Ratio, Contrast To Noisa
Ratio.

Image Artifacts.

Flow Techniques -  Magnetic  Resonance Angic}graphy Spectroscopy.  MR  Contrast` Agents -
Paramagnetic And Ferromagnetic DofumentatiQn, Safety €onsideratian Quality Assurance.
Scanning prL ..oco}s

Mammographv :

•      Basic principles of Mammography
•       Equipmentdescription
•       !magingtechnology
•      Usesandadvantages

ultrasound lmagirva:

•       History

•      ultrasound characteristics ~ Nature, Propagation, Frequency, Wavelength, Velocity,

Amplitude, Intensity, Acoustic lmpendanGe, Reflection, Refraction Etc. {Ilterferen€e With
Media, Interface, Attenuation.

•      Transducer -Piezoelectric Effect, Construction, Types ofArray5 ~ Mechanical & Electronic.

•       Ultrasound Instrumentation.

I       Disp!ayModes-AMode, BMode, M Mode,RealTine

•       Greysca!elmaging



Doppier M9thods -Continuous Wave Doppler, PLiis€d Doppler, Duplex, Real Time
Colour Flow lmaging.

Ultrasound Artefacts.

Patient Preparation And Handling

Basic Diagnc}stic Aspects

lnterv€nt}onal Techniques ~ Transducer Sterilisation, Negdles, Diagnostjc
Procedures, Therapeutic Procedures.

BScumentation

.t=xt.  .   fiif

gray
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•       Basic principles oflnterventional Radiology
•      lnterventiona!  pr#ceduresasbe!ow :

Angiography:

Percutaneous €ath€terization

Catheterization Sites, A5epsis

Guide Wire, Catheter, Pressure lnjectQr And A€cessorifs

use Of Digital Suhtra€tion

Head  And  Neck Arteriography
Pulmonary Arteriographv

Ascending Aortography

Ce!ia€  Axis, Superior Me5enteric And lriferiSr M€5€nteri£ Arteriography

Renal Arteriography

Trans Femoral Arteriography

Peripheral Venogr8phy -Lo.war Limb, Upper Limb

Central Venography, Stiperior Venacavography, inferior venacavography, Pelvic Ve!iography

Ascending LumBar Venography, Intra 05seous Ven®graph¥, Pgrcutaneous, p!enoportography

Transhepatic Portography, 5£!ective Retrograde Venography -Renal V@nography

Adrena! Vfnography, Hepatic Venography, Internal Jugular Venography, Orbital Venography

I       lmagjng materials,  lmagingTechno!ogy

I       Radiation safety for patient and technician irl lnterventiona! Vascular fiadiography



Nuclear Medicine lmaging and Recent advances

History,lsotopEs And Radionuc!ides, Positron Emission TamSgraphy {PET}, Single Photon Emission

Computed Tomog.raphy (SPECT), Radio Immune Assay {RIA), Documentation, Safety Considerations ~

Radiation Dose, Quality Assurance.

LlsT OF FRACTrcALs:

•      General  radiography.

•      QPG and Dental radiography.

•       Portable rac!iography.

•       Radiographyinlcu.

•      Radiography in casualty/Trauma center.

•      Radiography in operation theatre.

LrsT oF PRACTICALS:

Hnnds on trainirig of Imaging of the follo}rying "1d€r §up€`rvision:

lmaging techniques of CT scan.

Imaging techniques of MRl

lmaging techniques in !nterventiona{ radiology.

Imaging techniqules in Mammography.

!maging techniques in CRt

lmaging techniques in  DR.

As5essments of Knowledge of following Protocols:
Protocols for CT scan c>f Brain`

Protocols for CT scan of PNS, Neck & larynx,

Protocols for CT scan of  Thorax, Abdomen anci Pelvis.

Protocols for  CT Angiography.

Protocctls for multiphase contrast CT Study.



•      Protocols for multiphasE contrast cTstudy.

I      Protocols for Dynamic cTstudy.

•       Prot¢co!sforMRI of Brain,

•      ProtocoisforMR[Of"S, Neck&!arynx.

i      Protocolsfor MRl of AbdomEn and pelvis.

•      Protocol5for MRl of Extremities.

•       ProtocQlsfor MRAngj®graphy.

I       PrcitocolsforMRCP.

I      Protoco}sfor Dynamic MRI study

Hands on ti-aii]ing of Qualit}7 A§gura»€e under supervision:

u

|uirDC"haapan

iA{8i``+i   ,p    ,           I,jsijtai,€iiL.a

Tests to check light leakage in the ca5setta.

White light !eakagg test.

Safelight efficiency tg5t.

Film/screen cor}tact test.

Sensitometry test using an aluminium step wedge.

Col!imator accuracy ®f sca!£ test.

Light beam/x~ray beam al`{gnment t€§t.

Film/screen compatibility ~ colour Gf light emission t@st.

Grid l!'ne damage and grid movement test`

Test to detect cracking of lead aprons arsd gloves.

Accuracy Df timer and kvp test,

Test alignment o,f x-ray beam to upright bucky.

Cassette centered to the middle of the bu€ky test.

Cer!trai ray ceritered to the middle of the keucky tEst



Reference Books

1         Piles

2         Santel.R.

3         Philip wballiger

4        Goldman

5       Patesson

8       Ac hwaz

7        Ross&Galloway

8        GlendaJ,Bryan

9        Jacobi & Paris

10       Scarrow

11       Vanderplasts

12       Stephenchapman&Ftichare      :

NakielLly

13        R.F.Fatr&P`J.Ahisy:

D.N. Chesney & M.a.
14       Chesngy:

15       Christensen,Curry& Dowdey    :

16        Cu!linan

JamdreH, Thompsc!n &
17       Ashw.orth :

18       Adrian K.Dixon :

19       JohnM.Stevens,AlanR.

Valentine & Brian E.  Kenda!l

20       JohnF{.Haaga,Char!esF,

Lanzion, David J,  Sartoris &
Elias

A.Aerhouni

21         Phi!ipT.English&Christine

Moore

Medieal Radiograpiiic Technique (Thomas)

F}oentgenologic Technique {Edwards lnc)

Merils Atlas Of Radiographic Positions And Radjological
Procedures

(MOsby)

A Radiographic Index

Printed Notes For Radiographers ln India (Cmai)

Unit Step F2adiography (Thomas)

A Hand Book Of Radiography {Lewis)

Diagnostic Radiography {Churchil! Livingstone)

Textbook Of Radiologicai Technology (Mosby)

Contrast 83diography {Schering Chemicais}

Medical X-Ray Technique (Mac Mi!lan)

A Guide To Radiological Procedures (Jaypee Brothsrs}

Physics FQr Medical Imaging {Saunders)

X-Ray Equipment For Student F{adic}graphers {Cbs)

An Introduction Of Physics Tcj Diagnostic Radiography {Lea
& Febiger)

Illustrated Guide Techniques {Blackwe!i)

X-Ftay Physics And Equipment {Blackwejl}

Body C.T, ~ A Handbook |Churchjl! Livingstone)

Compiited Grania} & Spinal Imagine  (Wil!iams & Wi!kins)

Computerised TomQgraphy Anci Magnetic Resonance
lmaging Of The

Whole Body (Vol,1  & li} {Saunders}.

Mri For Radiographers {Springer)



22       Rehani:

Pablo R.Ros & W*  Dean
23       Bidgood:

24       FEQgerc. Sounders:

25       Pes palmer :

26       Sandra LHagen Ansert:

:     Diagnostic !maging -Qua}fty A§surance.

:    Abdominal Magnetic Re§onanc:e lmaging {Mosby)

Clinical Sonography : A Practical Guide (Little Brown &
:    Company)

:    Manual of Diagnostic ultrasound (Who}

:    Text Book of "agnBstif ul{rasQnsgraphy {Bi ptlblications).
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