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Course Objectives:-

1. To develop the comprehensive understanding of Quality Control, Acceptance
Testing and Calibration of Radiation System

Course OQutcomes:-
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1. Student will be able to understand and solve the problems related to Quality Control,

Acceptance Testing and Calibration of Radiation System
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SYLLABUS

MSMP401: QUALITY CONTROL, ACCEPTANCE TESTING AND
CALIBRATION OF RADIATION SYSTEM

Linit

Need for quality assurance. nrotocol in radiation therapy. beam therapy. errors- errors in source to skin
fistance, time. field size. alicnment of radiation and opucal fields. safety system and warning lights,
méchanical characteristics. _u.-l'z"i:_a';‘.-nmlcncc between the axis of rotation of collimator and light beam
axis. location of the isocentre point. symmetry and parallelism of collimation jaws, energy stability,

other parameters, error propagation.

Unit-2

QA of radiation therapy equipment. QA test for medical accelerators, QA protocol in Brachy therapy
equipment, plant treatment parameters, QA protocol interlocks and operational feedback. functional
QA procedures, equipment simulator, technical irradiation tolerance, Radiation protection survey,
Documentation and quality assurance, record documentation for beam therapy, treatment planning
system.

Unit-3

Dose calculation models, operating instructions and data input, manufacturer’s test, procedure of the
TPF, dose prescription, Calibration methods, duration of dose delivery, documentation of physical
parameters, DVH, quality indices, Magnetic resonance imaging (MRI), Phantom materials. resonance
frequency, signal to noise ratio, image uniformity, spatial linearity, high contract spatial resolution.

Lnit-4

QA for Radiation measuring equipment and dosimetry; Quality assurance. procedure. radiation
generators, radiation measuring equipments, water phantom. routine QC tests, quality auditing, Dose
measuring equipments. Physical examination. leakage check. voltage check. ion chamber, cable triaxial
connector, constancy of calibration, beam data generating equipment., source calibration equipment.

Unit-3

Planning of radiation installation of various types for different applications (X-raydiagnostic, deep
therapy, telegamma, accelerator installations, nuclear medicine ete.), effects of scattering, albedo.
skyshine, noxious gas production, designing of shielded containers for storage or transport of
radioactive materials, (Eg; Gamma chamber, radiographic exposure device, etc.). —Planning of
accelerators and reactor installations.

References
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Course Objectives:-
I. To develop the.comprehensive understanding of Radiotherapy Planning
Course Qutcomes:-
2. Student will be able to understand and solve the problems related to Radiotheraps
Planning
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SY LLABUS

MSMUP” 402: RADIOTHERAPY PLANNING

Unit-1
Beam therapy including modern trends: benign and malignan: tumors. tissue tolerance dose and tumor
lethal dose  fractionation. palliative and curative therapy. spectral distribution of x-ravks. dose

measurcinent. check phantom, output calibration procedures. Back scatter and central axis depth dose.
Unit-2

Rotation therapy and tissue air ratio, lissue maximum ratio. integral dose. tegamma therapy.
megavoltage X-ray therapy, electron contamination, articulate beam therapy. heavy ion therapy.
adjuncts such as hyper baric oxygen, hyperthermia. radio sensitizers and chemo therapy.

Unit-3

Treatment  planning in  teletherapy: Manual treatment planning and dosimetry and modern
computerized Tumor localization, various methods,. use of diagnostic systems, simulator, CT
simulation. imaging in radiotherapy, Patient Data Acquisition. Radiotherapy Simulation, Patient
Positioning and Immobilization. Treatment Planning Algorithms for Photon and Electron beams.

Unit-4

3D conformal radiotherapy. intensity modulated radiotherapy. gcamma knife and X knife procedures
and planning. treatment plan evaluation, radiobiological principles of fractionation. gap correction and
evaluation of combine medalities of treatment. -Assessment of target volume. contours. direction of
beams or arrangement of sources.

Uni

veatinent planning process: Treatment planning processes. positioning and immobilization. data

1. contouring data transfer, target volume and normal organ definition. computation of dose
distributions. plan evaluation, monitoring units, beam modifier, plan implementation. treatment
planning. review for individual patients, monitor unit, calculation review, plan implementation review
in vivo dosimetry.

acquisi

References
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Paper [1I- MODERN TRENDS IN RADIOLOGY AND RABIATION THERAPY
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Course Objectives:-
L. To develop the comprehensive understanding of Modern Trends in Radiology and
Radiation Therapy -

Course Qutcomes:-

I Student will be able to understand and solve the problems related to Modern Trends
in Radiology and Radiation Therapy
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SYLLABUIS

MSMP403: MODERN TRENDS IN RADIOLOGY AND RADIATION THERAPY

L=

Modern trends in imaging techniques: Recent advances | nagnostic radiology-New equipment for
chest imaging. Digital Radiography. Digital Subtraction radiography (DSA). Xero radiogr:phy.
mammography. CT scanners and their, applications rinciples of «Computed Tomography: Basic

principles of data accumulation, storage, image recoustruction and display. CT numbers, ditterent
generations of CT machines. reasons for higher contrast and resolution, various scan conligurations,
modern developments like CVCT, spiral CT, 3D reconstruction. Characteristics of X-ray tubes in CT
units,

Unit-2 ,

New simulators with image freezing, CT simulation. simulated CT, New linear accelerators, portal
imaging with gas filled and solid state detectors, DPR with high energy beams, three dimensional radio
therapy. physics and treatment planning. development of 31D TPS, volume and dose specifieatiOn for
3D planning, concept of GTV, CTV, PTV, etc. conformal radiotherapy, Dose computational methods.
Dose Volume Histogram. Planning and evaluation. Plan optimization, QA for 3D CRT, future
directions in 3D CRT.

Unit-3

Volume Histogram, Planning and evaluation. Plan optimization. QA for 3D CRT. future directions in
30 CRT. Stereotactic irradiation, techniques and implementation, Radiosurgery system. Gamma knife.
Linac based surgery. Cone and ‘special applicators, MLC., MMLC, DMLC based surgery, STR.
[ntensity modulated radio therapy. Inverse planning. IMRT based on compensators. DMLC etc.
Advantages of IMRT over SRT and SRS.

Unit-4

Intra Operative Radiotherapy. advances in Brachy therapv. LDR, PDR, HDR systems. Stereotactic
guided Brachy therapy. Intra Operative Brachy therapy, Templates, perennial templates for Cervix
Prostrate and rectum. Ultrasound guided implant, Dwell time and dwell position optimization, dose
prescription according (o radiobiology, Todine seeds for prostrate cancer.

Unit-3
Modern innovations like gamma knife. X knife conformal radiotherapy and planning of the same.

Recent developments in Brachytherapy and use of new radionuclides. 3D planning.

References
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Course Objectives:-

I. To develop the comprehensive understanding of Research and Industrial Applications of

Radiations=

Course Qutcomes:-

I. Student will be able to understand and solve the problems related to Research and In-

dustrial Applications of Radiations
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Q Industnal application of radiation: Principles of idustrial radiography with x ray and gamma ray.
\ r‘;t-.iiﬂg.;i':r!- e exposure devices. photographic film technique. radiographic contrast. definition and
*@_-L_ sensitivity, it tmtxmt’ screens and pentametegs. Principle and measurement of thickness and level in @

different applice 111011. density and moisture hydrogen in hydrocarbons. well logging, composition

Q_-. analvsis

Unit-2
| o : . - : e = ; :
»  Principle of operation of consumer products using radiation sources fire detector, baggage inspection
~ systems, static eliminator, luminous paints and gas mantles. Industrial radiation processing, gamma
r@ chambers. radiation sterilization, irradiation of food and medical products &
l - Unit-3

~  Industrial radiation processing, gamma chambers, radiation sterilization. irradiation of food and
ﬁ' medical products, Radioisotope tracer applications, Measurement of flow rate. Determination of
phosphorous and sulphur content in shell. Diffusion and vapour pressure measurements, Detection of

ammal and plant diseases by tracer method, Preservation of foods, drugs and vegetables.

H Unit-4 :

ﬁ Specialized applications of radioisotopes in industry and the life sciences. Attenuation of beta particles
and electrons in paper manufacturing, Multi element analysis, thin layer activation, smoke detectors.

r: mineral processing, coastal engineering. flow rate measurement. gas, liquid. river flow, erosion studies.

IJ use of Cesum, ground water management, Oceanography, effect of high energy radiation on polyvmers.

I {

Unit-3

Radioisotope vauges: Use of transmission gauges for measurement of thickness, density and

composition. Level indicator, Use of back scatter gauges for measurements of the thicknesses of

coatings, Details about current suppliers and procedures for procurement of sources. Planning of
I { radioisotope laboratories for agricultural and research institutions. Design of gsamma gardens for

rﬁ agriculture
i
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Comprehensive Viva will be based on the all subjects of the IV sem.

lotal Marks: 100
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