ROVED SYLLABUS FOR DIRECT RECRUITMENT TO X=

TECHMNICIAN (LEVEL 068) UNDER HEALTH & FAMILY WELFARE DEPARTMENT
1) Paper - | General English : 100 Marks { 3 hours)
2) Paper - || General Studies (MCO) - 100 Marks { 2 hours)
3) Paper— Il (Technical Paper)(MCQ) : 200 Marks { 2 hours)
4) Paper- N (Technical Paper)(MCQ) : 200 Marks ( 2 hours)
Personal Intenview : 80 Marks
Total : €80 Marks
DETAILS OF SYLLABUS:

PAPER =1 {General English] — 100 marks

(2) Précis Wriling ; 10 Marks
(b) Letter Writing | 15 Marks
{¢) Comprehension of given passages : 15 Marks
{d) Grammar; Parts of Speech : 20 Marks
{e) Corract usaga and Vocabulanes ; 20 Marks
(A Formation of Sentence : 20 Marks

PAPER - Il (General Knowledge)(MCQ) - 100 Marks

{a) Current everds of stale, national and internaticonal importance : 12 marks

(b} Histery of India and Indian National Movernent 1 12 marks
{e) Indian and Werld Geography - Phyeical, Social, Economic
Geography of India and the Wordd 12 marks
(dy Indian Pofty and Govemance - Constitulion, Political System,
Public Policy, Duties & Rights lssues : 12 marks

{#) Eeanomicand Sacial Development Suetainable Development,
Poverty, Inclusion, Demegraphics, Secial Sector intiatives,

and cther related issues 12 marks
{f} General issues on Envirenmental Ecology, Bio-civersily

and Climate 12 marks
{3) General Science .12 marks

The topics listed above shall cover the Stale of Mizaram

wherever applicable.

{h) General awereness on Mizo culture, its heritage and sociely. (16 marks

of



PER Il - Technical Subject-1 (MCQ) ; Ma hou
Unit-l (40 marks)
Human Anatomy:
. lntrﬂ-th.lc:_uun of human bedy, cells, fissues, anatomical positions, lerms ang
* Musculoskeletal system of body- structure of bo
05| nes, vertebral column, jol
Epa of joints, trunk, muscles, types of muscles, ' i
* Upper and Lower limbs-str [
S 3 uclure, blood supply, nerve supply , venous drainags,

Cardiovascular system includin
g the hearl and circulato
m&gls. anieries, veins, capillares, lymphaoid AR
sem:;atr:t?alfi?:ﬂ rll:r.flu;iing the lungs, trachea, brorchus, broncho-pulmonary
i L aranal supply, venous draimage, | hati illari
Central Nervous system includin i ilpssadpme. Hmﬂaﬂﬂm-
g the brain, spinal cord, control and
nervous systems, i I mﬂn p g
it ::_:'m . aulsnomic nerveus eystem, brachial plexwus, | plexus |
H:Eﬁ & N;B-:i{ including the ekull, esrs, middle ear cavity
Pharynx, lanmx, oral cavity, face and : other
i S lorgue, nasal cawity, #yes and

Gastro-intestinal trajts includin

: _ g the escphagus, stom inteatineg
large intestine, cascum  Bppendix, anal |:'.E|l'|zul:‘5| el :
Hepato-billiary system including Fver, gall bladder,

temporal bene, PNS |

canalisuli biliary tree pancreas, spleen
= Gerito-Urinary, excretory system includin kid
urethra, prostrate § Kiuneys, ureters, urinary bladder,

Male and Femals reproductive systam
Endocrinal system induding the pituitary, thyroid, hormonas ate

Unitl

Baslc Physiology and Pathology- (20 marks)

Intreduction, functional organization of body structuras, musculoskeletal system,
Blood calls, plasma, Bleod grouss ele

Physiclogy of cardiovascular system including hean and circulatory bleod pressure,
arteries, veins

Fhysiclogy of respiration including lungs, trachea, Larynx, bronchus, broncho-pulmonany
segments.

& Physlology of the excretory system including formation and excretion of uring,
reabsorption of water, functional unit of kidneys, procass of micturition

« Physiology of the hepato-biliary system Including circulation of bile, portal circulatian

« Physiology of the Gastro-Inlestinal Iract including digeslive system, brain, CSF

« [Basic Pathology-Pathological condition, cellular structure, metabolism, pathegenesis and

-



Inﬂamnmljnl:urrl:!eﬁnﬂinn, types, degeneraiion, cell death, granulose inflammatian atc
Regeneration and healing process

Tumours, flilj',-ﬂ_nitinn. henign, makignant, tumours, affecting yarious system-nsoplasia
Hypersensitivity, Infection , infesiation
Hemodynamic disorders, haemarrhage, Ischernia,

infection

UNIT M
Radiation Hazards & Protection (50 marks)
arigin, construction of X-R

current, space chargé,

K\vp, mAs
(mtallic, fluoro, cT)

Radio Physics,

s  X-Ray produstion and propertias- histary.,
requirements fer *-Ray preduction

« (#letiron source, targst and anode material) tube voltage.
cathods, aseembly, efficiensy, stationary and rotaling tubes,

« Common factors afecting tharmioniz emission, specialized Lypes

focal spot, target ang'e. ] 3
\ube rating, haat unis, operating eonditions, and

+ Heat dissipation methods,
maintenances Quality assurance procedures. X : v
s Imageand its dﬁra{iarisuca-lnnnuﬁunuf radinlogical image, |atent image, inteneifying

screans, factors affecting image quality, gualty assurance hesis.
« Faciors afecling [ contrast, denstty, sharpness,

magnification, distortion of image, noise, blur
« Scattered radiabion, appilances, & reduce scattered radiation, grids-stationary and

mowing. use of cones, diaphragm, light beam deviees, collimation
' d circuits: filament, current and veitage, primary circults, auto

« Xormy generalion an
sransformars, types of ExpasLre ewlich and timers, principle af automatic exposure
it, high voitage circuits, half and full wave rectification,

cantral, (AEC) , filament circu
fhree phase gircuils
. T],rpmnfganautars. 3 phase, & & 12 pulsa circuits, falling load generatars, capacitators

discharge and grid control SystEms.

Radoactivity: Structure & propery of nucleus, nuciear feroes, kinding energy.

radipactive datay. charscharistics x-ray, charge of radio nuchices, alpha, beta, positron,
ma emissions, mades of decay, auger Elecirons, glectron capture, lsomearic

fransmissions, interna eararsions, naturally oceurring radio nuclides

. [neraction of x-rays with matier, Hipes of interactions of x-rays , gamma raciation,
photoelectric and Gomplon, bramesirahlung, pair production, anninilation radiation

« Radation units, dosimetry and detection of isnizing radiation,

« Units of radiation, ICRU definiion of absorbad doses, quality factor, dose equivalent,
relafionship betwaen absorbed and squivalent dose.

+ Basic principles of fonization chamber, propertional counter, GM counters
Seinliflizationdatecior, tharmo jurinescence dosimeter. '

ay Tubes,

URIT IV
RADIATION HAZARDS AND PROTECTION (30 MARKS)

Eationt dose, occupational expasu 2 _
plettey posure, n ulralann:l’c-Elv.'.h:g|n:u|.|m;|ra.:uﬂ!,.,;f»,,r popuitation




Choice of equipment, control panel, waiting area ; .

Biological effects of radiation including excitation and free radical formation, DNA, Rya
and fissue radiosenstivity ]

Effects of lonizing Radiation, Mon-lonizing Radiation, Stochastic and Non Stochastis
effects, Mean and lethal dosa

Principles of Radiation, Radiation protection — time, distance, shielding, relationship of
radiation to Ume , distance of shielding, protection during Fluorescopic procedure,
angiographic procedure, interventional procedurs,

Personal monitoring devices, cocupational hazards and precautions, personal shislding-
lead apran, thyroid shield, limb shields.

Protective barriers, methods, lead equivalent

Shielding requyements for file, salety of radiation workers in diagnostic radiology
AERB guidelines . EHABHA Atomic research centre (BARC) , Room layout |
construction and installation

Quality assurance, Radiation leakage, devices to measure radiation.

Principles of ALARA, radiation protection In mobile units, exposure during pregnancy,
ten day rule

UNITV

RADIOGRAPHIC AND DARKROOM TECHNIQUES (40 marks)

Introduction to Xerays, produetion x-ray, General principles of radi ;
image, latent Image, film focus ,ulm:ga . gl’ﬂf:rg ography, formation of
Anatomical positions.

Anatomnical posifions techniques, planes, longitudinal planes, ransversa i gkl
Plaﬂ:;;nleﬁnr, posterior, lateral, proximal, distal, supine, prone, abbreviations and
By !

image quakty, factors affecting image quality, photographic density, image contrast,
sharpness/ unsharpness.

Characteristic curve, Steep range radiography, selective filration, high KV radia graphy,
rapid sequence radiography.

Beam Collimation, Umbra, Penumbra, Use of Cones, diaphragms, eallimating davices,
extarnal collimation, selactive filtration

Seattered radiation, effect of scatter radiation on image quality, use of grids/ Buicky-
advantages, disadvantages, stationary grids, moving grids, grid ratic, make of grids.
Planning of Radiclogy departments, room layout, size, setling up X-ray machines,
locating dark rooms, earthing of machinas, patient waiting, lead barriers

Types of machine, types of tubes, machine calibration, fow mA, high mA machines, tube
retings heal dissipation methods, maintenance and Quality assurance procedures,
choosing an equipment, importance of approved manufaciurers ete.

Principles of flucroscopy, ITV (Image Intensifier Television), C-arms, Sublraction
Radiograpny, mokila units, mabile Image intensifiers, advantages and disadvantages
Spot films, real time X-ray images, factors affecting video Image quafity, mAnImiZing
radiation exposure during flucroscopy, radiography in OT, Cath-labs.

Introduction of dark room, layout, ventilation, ilumination, developer, fixer tanks.

Dry bench, wet bench, pass boxas

Characteristics, features and requirements of safe light.

Process of developing, fidng, ringing
Film material, construction of films, types of films, storage of flms, sizas.



* B B W B N

Film speed, high speed, low speed.

Newer film types - laser fims, dry [aser, wel laser

Screans- Construction of screen, uses of screen, types of High speed, low speed, caAre
:f p:;:daﬂns. film-screan’ combination - advantages, tachnique modification in relation 10
Principles of fluorescence and phosphorescance, rars earth screans, biue and green
SCraans.
Speclal scraens
Film processing - manual, automatic fim processing, washing, dryin
hangers, channel hangers.

Chamicals- Davelopers, fixers, rinsed, raplenisher solution etc.
Advantages, disadvantages of autemnatic, manual processing.
Effact of tamperature on shemicals processing.

Film fog ~definition, typas of fag, causes of 100,

Effect of temperaturs, sunlight in improper storags, ol films, artifacts. ;
Cassettes - Design, care, corstruction, Iypes and mounting Care of caseetles. cleaning,

drying of casselles

g.hangaf‘i=t‘-ﬁp

UMNT VI

HOSPITAL PRACTICES AND PATIENT CARE {20 MARKS)

Preliminary to examinations, patient parcaption, consent informed and appliad.

Communication and ralgtional skills-developmant of appropriate communication skills

with patients- verbal and nonivesbal, appearance of radiographer.

Financial aspects, Hospital Structure and crganisation. Radiography as a profession-
dasirable and essential personal qualities

Prasenting professional imags,
caeneral Principles of Hygiene, Personal Hygiene, Patient Hygiene, Departmental

iene
AIDS, Universal Precautions,

Patiants preventing cross gaction
ASEPS!S in department, procedurs, importance of aseptic environment, handling of

gyringes, Needles, persanal protection
Chnical respansibilities of Radiographers and Ethical responsibilities

Legal respansitilitias, record maintenanca, malpractices- legal implications

Mobile Xray precaution, Mirimising risk, use of laad apron, use of ¥ray In operational

theatrs, C-Arm in OT, &lc
Firsi- Ald, vital signs, puise, Hood pressure
encies in radiclogical department- care of patient with hypersensitivity reaction,

post procedural care, pneumathorax.
Anesthatized patient, stretcher patient, care of patient in wheelchairs, moving and lifting

patients, safety of lifter, lifted
Special care in paediatric patients, pregnant natients, Geriatric patients
Care of female patients, 10 day rule- importance- principles of minimizing radiation dose

Medico-Legal in aspects in Diagnastic Radiclegy-

§
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Paper IV
Technical Sublect paper Il (200 marks) Zhours

Unit | - Special Radiegraphic procedure. (40 marks)

& B B & 8

Frocedures in imaging the Genitourinary system including intravenous urography
Retrograda Urography and Urethrogram

Micturatingeystourethrography-

Percutareous nephrostamy

HisternSalpinography

A metheds of imaging the gasiro Intasfinal tract

= Including Barlum swallow, Barium meal, @ hypetonic dudeonography, Barium

meal follow through and enteroclysis, barium enema including instant enema and
enema reduction of intussysception.

Mathulds of imaging the hepato-biliany system including
Invesligation of Jaundicelobstruction nan obsiriction jsundice,
T-Tuke cholangiography / intravenous cholangiography, endos

I:htl]ﬂﬂﬂiﬂ-l}ﬂﬁl:lﬂalﬂglaph?. percutanecus trane hepatic chala
drainage including PTED

Basics of Flusroscopy, IITV and its use, advaniages and disadvantage, spot films, video
recarding of flusrescopy procedure. I
Special Investigative Procedures including Saiography Myelography, clstenography,
Arhregraphy, Dacryocystography (OCA), Lanyngegraphy, Broncho-graphy, -
lymphangiography.

- Qval and IV confrast agent, new generation contrast
agents and managemant of reaction to contrast
in Radiology deparimentinduding anaesthesis i

oral chelecystography |,
copic relrograde
ngicgraphy , biliary

ageris, reaclion to conbract
agents, Drugs and emergencies
n radiolngy dapt.

UNIT Il

MRI (40 Marks)

-

- Introduction to MR, Histary of MRI, Basicphysics, data acquisition, relaxation

time, gradient, Spin echo techniques
Effect of magnetic field on cells

= Types ol Magnets, field strength -lesla,

- Closed and open magnets, slice selection, RF coll, types of coils & uses,
Diffusion MRI & echoplanar imaging

- Image Reconstruclion, display and recording devices.

- Sequences In MR, Basic Sequences T1 T2 weighted images, newsr
sequences, [V Confrast in MRI, MRI in Brain and Spine Imaging, Characteristics
of common tumadrs, lesions
MRI room design and installafion, Copper Shielding, requirements, uses,
Practical Aspects, sffects of Shielding and angle of Quality Safety factors

- Precautions in MRI, Super conductar MRI and newer development

-

Special Procadure In MR




::hﬁflgingmpnyr Phiebagraphy with ar without contrast, Special Sequences. and
nigues, MRCF, MR Enterocleis, MR Arthrography, use of MRI in interventicnal MRI,
MRI operation Suite.

UNIT I

CT {Computed TomographyScan) (40marks)

e e R

- Introduction 1o CT scan, basic principles, history.
. Basic physics, tube technology, rating, detectol tmchnology, generators,
stabilizers, gantry, consale, elc.

Data acquisition, various metheds, types and genera

. Spiral CT, slip ring technology, advantages

- Post processing, software, work station

- image reconstruction and display parameters
Hounsfiald units, values of normal issues
Use of oral, rectal, I'V contrast in CT sean,
preparation.
Principles of window, grey scale contrast optimization.
Clinical application of CT Stan
€T Scan of brain, chest abdomen,
Reeording GT images. filming techniques,

ovD, MOD etc
Mormal anatormy of various organs, eommon pathologies.

Past processing and multiptanar reconstriction,
Multi slice CT and newer developmeanis.
HRCT - lungs and temporal bone
Housing, transport of CT Sean machings,
air conditioning,

AERE regulation in respact of CT Scan
Dese consideration in CT scan, types of equipmant, technigques to reduce patient dose,

reduce exposure of Workers and public, safety measures.
Emargency CT scans, trauma

PET CT - Intraduction and uses and speci
Cast factor, maintanance af equipment,
CT guldance for intervertional procedures

tion of CT Scanners, filters,
patient

dose considerstion, administration,

head and neck, ¢lc
cameras and archiving, digital archiving GO

power considerations, requirements, earthing,

al eonsideration in handling isclopes.

Unit - 1V
Mammagraphy & Digital Radiography—{30 marks}

History snd introduction , Physics of Film Serean Memmography | tubes, Grids, Screens
and Films. Compression technigues, Automatic Exposure Goninol

Backgraund diagnosis, screening, imaging requiremants, radiation exposure

Imaging techniques and views- Conventional and Supplementary, grids, techniques in

dense breast
Digital Mammography, Imaga Processing, Computer Aided Disgnosis, Dual energy

Mammaography



» Analomy of Breasts, radiographic Anatomy, Formation of Mammaographic image,
anatomy of ductal system, Ductography, galactography, Male Breast, Radiation dosa i,
Mammaography, Basic Pathology of Ereast Lasion, Breast Calcification

= Breast Cancer Screening, BiRad Classification, Current trends in Screening of breast
Cancer, Sell Examination versus Mammagraphic Screening.

* Role of Radiographer, Quality Assurance in Screening Programs, Radiation dese and
Screening issues- Specificity and Sensitivity, advantages, hazards of Screening

» Evaluation of Palpable lesion, Sono-Mammegraphy, Role of Colour Doppler, USG
Screening of Breasis

Digital Radiography
* Introduction t:.’ Digital Radisgraphy, Principles of Digitalisation, analogue to digital
converter, digital to Analogy converter, advantages of digital Radlography, cine
Rﬂﬁﬂsfﬂplhy. Video recording devices, Automatic film handiing systams.
- Em_-lputensu:l H.adiugmph'g,r-_EFt Systems, Digital flat panel Radiography, display
svices, Monitors, LCD Maonitars, Grey scale and Colour Manitors
. g-mputaf in radiology- Uaﬂs benefits, DICOM- Digital Communication system,
mar:ﬁ\m Processing, Workstation, Tele Radiclogy, remete Sendcing, Ramote
Filmless Radiography and Cemmunication Devices, ful
) dewvel
Archiving and Communication Systams e e b
« Digitalisation of Radiclogy depariment- Advantages, intemat i
. and intramet adiolo
departrment. Hospitals : i =
Recording Devices
Corventional X-rays, Spot films
Muli Format Cameras
Laser Cameras- Wel! Dry lasar
Optical Dise-MOD,.CD,DVD
Paper Print out, Wax printers, Therma Prinlers

L I B B

UNIT-V
ANGIOGRAPHY AND INTERVENTIONAL RADIOGRAPHY-{30 MARKS)

« Angiographic Techniques in Radiology, Conventienal Angiography, Sefting up of Cath
Labe, Rapid Sequence Film Techniques, DSA, Selective and Super-Selective
Angiographic, Indications, Uses, Techniques

» Coronary Angiographic Techniques- Conventional , CT Coronary Angiography, ECG
Gating, Contrast dosea, Automatic Injectar

« Interventional Radiclogy- Infroduction, Principles, Sterilisation Techniques, Aseptic
Pracautions in Interventional Suite, Importance of Asepsis, Patiant Preparation,
Chechdist, Consent, Rating.ate

» Types of Catheters, needles, Biopsy Guns, Glue and other Accessodies usad in
Interventional Radiology

« Image Guided non vascular Inierventlon including FNA, Core biopsies, Aspirations-

Diagnostic, Therapeutic, Sampling Techniques, Aseptic Precautions

Catheter placement and care of indwdlling Catheters, Flushing of Catheters, Drainage

Procedure, Nephrostomics, Non vascular Stent placement, Post Procedural Patignt Care

and Observation, Complications and Management of Compiications



Techniques of Image Guidance, Advantages and Disadvantages of Various Image
?J!dme- Techniques , aquipment requirement and salection of appropriate image
guidance technology

Fluoroscopic Guided procedure, USG Guided procedure- Infra- Operative USG, Use of
Doppler, CT Guided procedure, CT Fluaroscopy, MRI Guided Proceduras. MRI
Interventional Suite.

Vaseular Interventional radiciogy, Embolization, Thrombolysis and Thrombolytic
procedures, stents, Types of Stents, Placament of Stants, Calling

Vascular Interventions In reatments of cancens- Therapeutic, Palliative., eto, Newer
Developments

UNITWVI

ECG, USG AND COLOR DOPPLER (20Marks)

L

|es, Transducer

ing, Terminology and Princip
st i Real time and

Basic Physics of Ultrasound [ ;
dicat, \echanieal and Electronic

Technology, Anatormy of Trans
Traneducer Q Factors., :
Ultrasound Insfrumentation, Transmitier, Receiver, Scan Converter and Dispiay,
Interactions betwesn Ultrasound and Matter. =
gctors, Refractions, abeorption and

Types of Reflectors- Specular Reflectors, Ciffuse Refl ' :
sftanuation, couping agents - Types , ingredients, Preparations, Application

Advantages and USes of Ulirasound

Routine Abdomen, Pelvic and Obstetric Scon, USG of Small Parts, Tests, Braast, A-
Sean, B-Scan, Thyroid, Meanatal Brain

Ultrasound Guided Interventional Procadures, For image guided
Percutansous Cathater Placement, Percutengous nephrostomy,

of Cyst
(ibstructive biliary drainage,ste, Ultasound in Trauma and Emergencies, Fast Scan and

Extend fast Scan
Recant advances in USG Technology, Tissue Hamenic Imaging. Ulrasound Contrast

Agents, Elastography, eic

Basic Principle of Colour Doppler and Doppler Shift Equation, Different Doppler
Technigues; Pulse Doppler. Continuous Wave Doppler, Duplex Scanner and Doppler
Colour Flow imaging

Use of Doppler in Non-Vascular condifions
USG in pregnancy, First Timester Scan, Second Trimester Scan, Third Trimester Scan

Emergency Scan during Pregnancy, Endo=luminal USG

Trans-Vaginal Sonography, Trans Rectal USG, Trans-Perineal USG

PCPNDT Act and its Sensitization

Portable sonography or bedside Sonography

Echocardiography, M-Made, 2D or 3D Echocardiography

Visualization of Valves, Morphology, Fiow Pattern in Echocardiography, Arefacts in

usG
Blolagical Effects and Safety Measures in LISG

Aspiration FNAG,
Thampmdh:ﬁspimﬂnn



