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Revised Syllabus
2™ Year B.Sc. (RT)

(Paper — 1)

Radiation equipment, Dosimetry& Quality assurance tests

Conventional X-ray equipments, Fluoroscopy, DSA ad C-arm: Fluoroscopic screen &
accessories, radiation protection including integrating timer, bricf details of DSA and C-arm.

Digital radiography: Digitally reconstructed radiographs (DRR), use of computers,
networking, image transfer and procedure for obtaining digital images. Advantages and
disadvantages of digital imaging

Image intensifiers: Principles and constructions of image intensifier tubes

Scattered radiation: Grids — structure and principle, type of grids, grid movements, potter —
bucky diaphragm.

CT Scan: Basic principles of CT, types of X-ray tube and detectors, parts of the scanner and
image reconstructions.

MRI: Basic principles of MRI, MR instrumentation and image formation.

Radiotherapy Simulator and CT Simulator: Principle of simulator, types of simulator,
various imaging formats. Layout and plan of simulator room. Routine checks and
maintenance.

Mould room equipment: Types of immobilization devices, shields and shielding materials.
Casting and fabrication of blocks (cutting and shield making devices). Bolus aud
compensator. Permanent ink (marker).

Telegamma Unit: Stationary and rotational units. Types of sources used. Basic design and
construction — sources, head, gantry, collimator, table. Types of shutter and mechanisms.
Control and console. Accessories used and Room layout.

. Linear Accelerator: Basic design and construction of LINAC. Mechanism of X-ray

production (RF power, electron gun, accelerating structure head, gantry and collimators).
Multileaf collimators, flattening filter, scattering foil, ion chamber and other accessories
used.

. Brachytherapy equipment: Preloaded, manual afterloading and remote afterloading unit.

Mould, interstitial, intracavitary, intraluminal brachytherapy. Systems of brachytherapy —
Manchester, Paris, Quimby. Dose rate in brachytherapy — LDR, HDR and MDR. Types of
sources in common use. Various types of applicators used. Layout of brachytherapy suite
(OT, imaging, Planning, Treatment).

. Optical Systems, Couches and laser systems nsed in radiation oncology

. Treatment planning system : Types of planning systems — 2D & 3D. Basic principle of

functioning. Image acquisition for planning. Networking of planning and therapy
equipments.
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,- Quality_Assueanee in Radiotherapy

Accossories and tools used for QA tosts in Radiotherapy such as Front pointer, Back
pointer, Laser Aligunent ete, Optical and vadintion tield congraence, Beam shaping
blocks, Beaw shaping jaws, Delineator/Dinpheagm movements, Isocentre alignment,
Patient support system, Beam on and off mechanisms, Technicinn's vole in QA tests
on telecobalt /Linear Accelerator / Brachytherapy/ Ganunn Knile/Simulntor/CT

Stinlator machines,
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2" year B.Se. (RT)

Paper - 11

Radiographic Techniques in Oncology

Basic principles of planning. Treatment of superficial and deep scated tumors. Curative &

Palliative treatment. Treatment planning using computcrs.

SSD & SAD Techniques. Single field, parallel opposed ficlds, multiple fields. Small
beam directed therapy and wedge ficld techniques. Use of patient immobilization,
fixation and alignment devices, different types of patient immobilization devices e.g.
POP casts, Perspex casts & Thermoplastic sheets. Preparation and use of various types of
immobilization devices, bite blocks, head, arm and leg support and restraining straps,

shoulder retractors, laser beams.

Biological cffects of ionizing radiation, Stochastic and deterministic cffects. Basic
radiation biology, 6Rs of radiotherapy, survival curves, radioprotectors and radio

sensitizers. Concept of LET, RBE & OER, fractionation in radiotherapy.

Principles of Radiation and Radiotherapy Techniques
Various treatment techniques, such as FIX, ROTATION,ARC& SKIP therapy techniques

Oncology Science-11

Clinical cxamination

Biopsy

Laboratory tests

Imaging methods

Staging and grading

TNM staging system, other commonly used systems
Treatment intent-radical, adjuvant, palliative
Non-malignant discascs

9. Primary management of malignancy

10. Performance status




1* Year B.Sc. (RT)
Paper -11

Radiological Physics and Radiation Protection

Basic Radiation Physics, X-Ray tubes & production of X-rays

Atomic structure, Nucleus, Atomic No., Electron orbit and cnergy levels, Isotopes and Isobars,
Radioactivity, Radioactive decay, radioactive cquilibrium, half-life, alpha, beta and gamma
emission. Sealed and unsealed sources, production of artificial radioactive isotopes. common
radioactive elements and their properties. Units of radioactivity, exposure and absorbed dose.

Type of Nuclear reactions, induced radioactivity; fission and fusion reactions, cross section

Physics of X-ray production — x-ray tubes, Continuous X-ray spectrum, Bremsstrahlung radiation,
Characteristics x-rays, high tension circuits (transformer), properties of x-rays. Rectification and
high tension circuits: meaning of rectification, principle of semiconductors, solid state rectifiers.
The self rectified circuit, full wave four — rectifier circuits, shock proofing, X-ray tubes
construction of fixed anode, x-ray tube (inserts & shield), filament design, anode design (fixed
anode), method of cooling. Insulation and cooling problems in x-ray tubes. Care of the x-ray tube.
Inherent filtration and additional filters, Quality of X-rays, Effect of voltage and current on the

intensity of X-rays, grids — structure and principle, type of grids, grid movements, potter — bucky

grid.

Megavoltage (x-ray & gamma) therapy: Basic principles of megavoltage x-ray machines,

gamma ray equipment for therapy, high energy accelerators.

Digital radiography: Digitally reconstructed radiographs (DRR), use of computers,

networking, image transfer and procedure for obtaining digital images. Advantages and

disadvantages of digital imaging

Image intensifiers, Principles and constructions of image intensifier tubes

Computerized Tomography: Basic principles of CT, various generations of CT, types of

detectors and image reconstructions.
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Interaction of radiation with matter
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‘Compton cffect, Pair production, lonisation of matter, Encrgy absorbec

Photoelectric effect,
Lincar and mass

from X-rays, X-rays scattering, X-rays transmission through the medium,
attenuation cocfficient, inverse square law HVT and TVT, Interaction of charged particle and

neutrons with matter.

Detectors & Measurement of Radiation
and phosphorescence, Effect of photographic cmulsion,

Jonisation of gases, Fluorescence
GM Counters, Scintillation Detectors, Liquid

Ionisation chambers, Proportional counters,

scintillator, Pocket Dosimeters, TL Dosimeters and their use in personncl monitoring badges,

Advantages and disadvantages of various detectors, appropriateness of diffcrent types of detectors

for different types of radiation measurement.

Principles of Radiation Protcction & Radiation Units

Types and sources of ionizing radiation & radiation units, Flux, Fluence, Kerma, Exposure,

Absorbed dose, Equivalent dose, Weighting Factors, Effective Dose, Natural Background

Radiation, Occupational Exposure Limits, Dose limits to public.

Philosophy of radiation protection, Effect of time, Distance and Shielding, Calculation of
workload, Calculation of weekly dose to the Radiation worker and general public, good work
practices in diagnostic radiology and/or radiotherapy practices (including Teletherapy and
brachytherapy), Planning consideration for radiology and/or radiotherapy installation including
work load, use factor & occupancy factors, effect of different shielding material, warning signs;
quality assurance; commissioning survey and regulatory review. Medical exposures in diagnostic
radiology & radiotherapy, Protection against occupational exposure. Design feature of

installation, shielding calculation & safety interlocks.
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Radiation Emergency Preparedness

Safety and security of radiation sources, casc histories of emergency situations and
preparedness, cquipments and tools including role of Gamma Zone Monitor, T-rod

etc. Regulatory requirements and prevention of emergency, Preventive maintenance

and Safety Culture, Role of RTT in handling radiation emergencics

Regulatory requirements

National Regulatory Body, Responsibilitics, organization, Safety Standards, Codes

and Guides, Responsibilities of licensees, registrants

and employers and
Enforcement of Regulatory requirements.
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3" Year B.Sc. (RT)
Paper 1

Radiotherapy Treatment techniques

Radiation Therapy Techniques for Specific Sites:

Radiation planning & treatment techniques in head and neck cancer, especially
cancers of larynx, maxillary antrum, Nasopharynx, ear, salivary glands, etc. Concept
of Gross Tumour Volume (GTV), Clinical Target Volume (CTV), Internal Target
Volume (ITV), Planning Target Volume (PTV), Organs at Risk (OAR) delineation.

Planning & Treatment techniques in cancer of breast by telecobalt, low energy mega-
voltage, x-rays and electron beam. Use of breast board.

Tele and brachytherapy planning techniques of treatment of different stages of carcinoma
uterine cervix with special emphasis on HDR and LDR brachytherapy.

Three field planning and treatment techniques in cancer of esophag?us and bladder.

Radiotherapy technique in medulloblastoma and pituitary tumors for planning and
treatment.

Planning treatment technique of malignant and non-malignant conditions of eye.
Techniques of planning and treatment in lung and bone tumors.
Large field planning and irradiation techniques in ovarian and kidney tumors.

Radiation planning treatment technique of lymphomas with special emphasis on mantle
field irradiation.



3" Year B.Sc. (RT)
Paper 11

Recent advances

Special Radiation Therapy Techniques
Whole body and hemi body radiation planning and treatment techniques.

Brachytherapy techniques: Intracavitary, Intraluminal, Interstitial and Mould Therapy

Principle, details, equipments used in

i. 3D-CRT
ii. SRS & SRT
iii. IMRT
iv. IGRT
v. Gated therapy
vi.Tomotherapy
vii. Cyber knife
viii. Image guided Brachytherapy
ix. PET/SPECT
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