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Eukaryotic cell organelles:
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-Cell theory

-Comparing Prokaryotic and

Introduction to the Chemistry of Life
-Cells chemistry and Chemical bonds
-Water

-pH, Salts and ions

Introduction to Cell Structure and
Function

- Cytoskeleton

-Microfilaments, Intermediate
Filaments,

Microtubules, Flagella and Cilia

Introduction to Cell Structure and
Function

- Plasma Membrane , Passive
transport,

active transport, factors effect on
permeability

- Cytoplasm

Eukaryotic cell organelles:

- Mitochondria (morphology,
structure),

-lysosomes (types, function).

Eukaryotic cell organelles:
- Golgi complex  (morphology,
function)

-Endoplasmic reticulum (smooth &
rough)

and their function.

-Vesicles and Vacuoles

-Ribosome (protein synthesis).

The nucleus, nuclear envelope.

Chromosome structure -
changes (duplication, translocation,
inversion)

DNA Replication and protein synthesis
-The structure of the DNA

DNA Replication and protein synthesis

DNA Replication and protein synthesis
-Translation

Introduction to Reproduction at the
Cellular

Levels

-The Cell Cycle




-Mitosis

Levels
-Meiosis
-Prokaryotic Cell Division
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+ )y Physiology of cardiovascular system:
Glilaial Components of CVS and their
4 s functions
Sl st Systole, diastole, peripheral resistance
iy Physiology of Respiratory system:
Pulmonary ventilation, elastic recoil,
pressure
changes during inspiration and
expiration,
pulmonary volumes, alveolar
ventilation,
respiratory control centers, factors
influence
breathing
Physiology of Digestive system:
stomach, gastric juice, regulation of
stomach
secretion, inhibition of secretion by
nervous
system, small intestine secretion
Physiology of Pancreas and small and
large
&l ualaa | intestine:
PDF | pancreatic juice contains and function ,
power point | regulation of pancreatic secretion,
Video | duodenum
function , intestinal juice contents,
large
intestine
Physiology of liver and gallbladder:
liver functions, gallbladder function
Physiology of renal system:
Parts of urinary system, function of
urinary
system, urine formation process,
glomerular
filtration
Selective process of urine formation:
Tubular reabsorption, Regulation of
urine
concentration and volume, tubular
secretion
Micturition reflex regulation and
urination
Female reproductive system:
Puberty in females, menstrual cycle,
menopause, female fertility and
pregnancy




Male reproductive system: Function,
testosterone, puberty in males,
regulation of male reproduction system,

hormonal and neural mechanisms
General organization , CNS, PNS,
nerve fiber,

brain parts, brainstem function,
cerebrum

Descending, ascending, intersegmental 12
Hemi section and complete section 13
Adrenal gland hormones role and
function

Pituitary gland hormones role and
function
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power point
Video

X-Ray machine system :
[1 Operating console :
1 line compensation ,

[J autotransformer ,

[1 KVp adjustment,

1 mA control

[1 Exposure timer

High voltage generators :

[1 transformers ,

[1 voltage rectification ,

[1 phase power types ,

(1 X-ray circuits

[1 Effect of waveform on radiation
output & image quality

X-ray tube :

(1 Basic design

[1 Line focus principle
[1 Heel effect

X-ray tube failure :

[1 Causes of X-ray Tube Failure
[1 Results

[1 Remedy

Construction of film, Intensifying
screens, cassette .

[1 Processing the latent image

1 Manually

1 Automatically

Filters
1 Types
[1 Half-value layers

Grid types:
1 linear, crossed, focused, moving
grids

Digital radiography: Computed
Radiography (CR) :

[] System apparatus ,

[1 mechanism of work

[ Image processing

Direct to digital radiography (DDR) :
[1 Flat Panel Detectors (DR) :

[ Indirect conversion detector (a-Si)
[1 Direct conversion detector (a-Se)

Image quality :
[] Contrast

[J Resolution
] Noise

Magnification




(] Distortion

Mammography :
[1 Imaging system equipments ,

Film-sceen system

[1 Types of mammography systems .

Digital mammography (FFDM)

1 CEDM

[1 Breast tomosynthesis

[1 Computer-aided detection (CAD)
[ Scintimammography

Fluoroscopy :

(1 Traditional  imaging
apparatus & mage Intensification
[1 Digital Fluoroscopy

(1 Digital subtraction angiography

system
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Perry Sprawls, “Physical principles of medical imaging”, ]
Edition 1996.
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power point
Video

Terminology,

(1 body planes,section,

1 lines, body position special
projections

Image quality

- exposure factor,
- brightness,

- contrast ,

- resolution ,

- distortion , noise

Shoulder joint, AP, lateral , supero-
inferior & oblique

Glenohumeral joint positions

Acromioclavicular joints

Clavicle positions

Sternoclavicular joints

Scapula & Coracoid process positions

Humerus distal and proximal fracture

Forearm , radius and ulna, type of
fracture

Elbow joint , AP, Lateral, oblique ,

shown structure 1

Hand positions, shown structures 12

Thumb& fingers positions 13

Scaphoid bone positions, shown

structures 14

Wrist positions, shown structures 15
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+opas Intravascular contrast media

Cllaial [1 Adverse effect of Intravenous (V)
A water soluble contrast media on

Sl st specifc organs

.4_\.\._\.\

- e

Contrast Agents in Magnetic
Resonance Imaging
1 Mechanism of Action
1 Gadolinium
Gastrointestinal Contrast Agents
Methods of imagings of
Gastrointestinal tract (GIT ) with
barium water
soluble contrase agents
il yualas | Barium examination: swallow and meal
PDF | Barium examination: follow
power point | through,small bowel anema.

Video | Barium  examin  ation:  barium
enema, instant enema,air enema.
Reduction of intussusception
Computed  Tomography of the
Gastrointestinal Tract
Magnetic Resonance Imaging of the
Gastrointestinal Tract
Imaging modalities of bones & joints.

Muscloskeletal MRI —general points
Arthrography — general points
Arthrography of the knee & hip
Arthrography of the shoulder &elbow
Arthrography of the wrist & ankle
Radionuclide bone scan
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Normal anatomy of the skull (cranial)
bones.

Radiological features of the skull
(cranial) bones.

Normal anatomy of the facial bones.

Radiological features of the facial
bones.

Normal anatomy of nasal cavity &
paranasal sinuses. Radiology of the
nasal

cavity and paranasal sinuses.

shoulder girdle (scapula and clavicle
bones). Radiological features of the
scapula  and  clavicle  bones.
Ossification centers.

Normal anatomy of the humerus,
radiological features of the humerus.
Ossification center.

Normal anatomy of the radius and ulna
bones, radiological features of the
radius and ulna bone. Ossification
centers.

Normal anatomy of the hand,
radiological features of the hand.
Ossification

centers.

Shoulder joint: components, type of
joint, articulating surfaces

labrum, ligaments, radiological features
of shoulder joint.

Elbow joint: components, articulating
surfaces, ligaments & radiological
feature of the elbow joint.

Wrist joint: components, articulating
surfaces, ligaments & radiological
features of the wrist joint.

Blood supply of upper limbs: Arteries
of the upper limb.

Radiological features of the upper limb
arteries.

12

13

14

Veins of the upper limb, Radiological
features of the upper limb veins.

15
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Generating the tube voltage
[1 Exposure timing

[1 Falling load

(1 Filament voltage

[J Line focus
[J] Rotation anode tube
[1 Heat rating

X-Ray Tube Heating and Cooling

[1 Heat production

[1 Heat capacity

[1 Factors affecting the heat capacity
[1 Focal spot area

[1 Focal spot size

[1 Rotating anode

X-Ray Production

[1 Characteristic radiation

1 Bremsstrahlung radiation

1 Emission spectrum

1 Bremsstrahlung

1 Importance in Imaging and Dose

Characteristic Radiation
1 Importance in Imaging and Dose
[ Influence of Electron Energy

Luminescence phenomenon
1 X-ray fluorescence
[1 X - ray phosphorescence

Factors affecting electron emission
spectrum

1 mA and mAs

1 kVp

1 Voltage Waveform

[1 Target Material

1 Added Filtration

X-ray Emission: Factors Influencing x-
ray spectra and

output

X-ray quantity

] X-ray intensity

(1 Factors affecting x-ray quantity

X-ray quality

] Penetrability

(1 Photon range

[1 filteration

[1 Half-Value Layer

The Linear X-ray  Attenuation
Coefficient
[ Interaction X-ray with matter
processes




[1 Photoelectric Absorption
1 Compton process (Modified scatter)
[1 Effect of the angle of scattering
[ Unmodified scatter
Factors affecting image contrast
[ Linear attenuation coefficient of
subject
[1 Photon energy (KVp)
Attenuation of X-ray by:
1 The patient
[1 Contrast media
Differential absorption
1 Dependence on Atomic Number 13
[1 Dependence on Mass Density
Quality  assurance  of  exposure
parameters
Equipment tests
(1 Speed of film processor

14

15
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Classification of ionizing radiation

(1 Sources of ionization Radiation
(background radiation)

[1 Natural sources

1 Human-made (artificial) sources

(1 Comparison of Radiation Doses

[] Radiation Measurement Units &
International SI Units

1 Activity

] Exposure

[ Absorbed dose

0 Kerma

[1 Equivlant dose

[] Effective dose

[1 Committed Equivlant & effective
dose

The  Principles of Radiological
Protection

[1 Justification of a practice

1 Optimisation of Protection (ALARA
principles)

(1 Time

(1 Distance

(1 Shielding

Dose limits

[1 Maximum Permissible Occupational
Doses

[1 Maximum Permissible public Doses
1 Maximum Permissible patient Doses
[1 Whole-Body Dose Limits

Radiation protection for classification
of exposure:

1 Occupational

1 Medical

[1 Public

1 Whole body non-occupational
exposure

Occupational Radiation Exposure in:
1 Fluoroscopy

1 Mammography

[1 Computed Tomography

Patient Radiation Dose Descriptions
[1 Entrance Skin Exposure (ESE)
] Mean Marrow Dose (MMD)

Dose and management principles in
Special cases:

[1 X-ray and pregnancy

] Pregnancy patient




[1 Pregnancy technologist

] X-ray and obesity

1 Obese patient

1 Obese technologist

(1 Design of Primary Protective Barrier
1 Design of Secondary Protective
Barrier

Factors That Affect Barrier Thickness

Radiation Detection and Measurement
(1 lonization gases detectors (Gas-
Filled Detectors)

[1 Geiger Counters

[1 Proportional counting

Scintillation detectors

[1 Organic Scintillators

[ Inorganic Scintillators

[1 Semiconductor Detectors

1 Instrument Calibration

Personnel Dosimeters

1 Film Badges

(1 Thermoluminescence Dosimeters
(TLDs)

(1 Optically stimulated luminescence
(OSL)

1 Pocket Dosimeters

CT Dose Metrics and Calculation

1 CT dose index (CTDI)

(1 dose-length product(DLP)
Fluoroscopy dose:

[1 To patient

[1 To staff

[1 methods of minimizing
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History of Computed Tomography
[0 Limitations of conventional
radiography

Basic principles of CT Scanners :
Generations of CT

(1 First-generation

1 Second-generation

[1 Third-generation

[1 Fourth-generation

(1 Fifth-generation CT , electron beam
(EBCT)

Helical/spiral CT Scanners:
Requirements for Volume Scanning:
[1 slip-ring teccnolgy

[ dual source

Interpolation Algorithms
(1 Pitch

Multislice Computed Tomography
(MSCT) (multidetector-row) CT

CT system design: (SSCT & MSCT)

[1 X-Ray imaging system (gantry):

[1 X-Ray Tube , X-Ray tubes in MSCT
(Straton x-ray tube)

Collimation,
(1 Filtration

Control Console

[1 Computer system: image display,
recording, storage, and

communication system.

[1 Patient Table or Couch

Reconstruction methods:
[1 Backprojection reconstruction
(1 Filtered Backprojection

Iterative reconstruction

CT image quality:
1 Image contrast
(] Spatial resolution

Image noise

Types and causes
Common artifacts and correction
techniques

Single-Photon Emission/ CT
(SPECT/CT)

Advanced technical CT applications:
1 CT Angiography




[1 Cardiac CT Imaging
] CT fluoroscopy
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o0 Pelvis
il lium
&Le:;f Symphysis pubis
Lty Sacro-iliac joints
Acetabulum
Femur
hip joint, AP, Lateral , frog-leg infro-
superior view , shown structure
S =lae [ Tibia & fibula AP, Lateral
power pPo[i)nli Knee joint AP, lateral,skyline for
: patella, erect AP
Video —
Patella positions

Foot , AP, lateral, oblique , shown
structure,

Metatarsal-phalangeal sesamoid
bones

Ankle joint , AP, lateral, oblique
,obligue & AP with inversion

Subtalar joints 14

Calcaneum positions 15
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Topas Methods of imaging of hepatobiliary
Glilaial system
4 s

“halst U/S of the liver, gall bladder and

A biliary system
CT for the liver biliary tree.
MRI of the liver

Intraoperative & postoperative T- t
) yalae ub.e,'cholangeography
PDE Biliary drainge
power point | Methods of imagings of urinary tracts
Video | Excretion urography

CT urinary tract

MRI of the urinaryc tract.
Micturating cystourethrography
Ascending urethrography in the male
Retrograde pylouretrography
Hystrosalpingography

Precutaneous nephrostomy &
nephrolithotomy.
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Bony pelvis (pelvic girdle): sacrum, coccyx
& hip bones.
Differences between male & female pelvis,
Radiological features of the

pelvic bones.

Normal anatomy of the femur, radiological
features of femur bone.
Ossification centers.

Normal anatomy of the tibia bone,
radiological features of tibia bone.
Ossification centers.

Normal anatomy of the fibula bone,
radiological features of fibula bone.
Ossification center. Normal anatomy of
patella, radiological features of

patella & ossification center of patella.
Knee joint: Internal structures of knee joint.
Radiological features of knee

joint,
Ankle joint: type of joint, articular surfaces,
capsule, ligament. Radiological

features of ankle joint.

Blood supply of lower limbs: Arteries of
the lower limb.
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Introduction and overview

(1 Basic Physics:
- Projected ray
- Radiation attenuation
- Energy Dependence
CT numbers: Accuracy & uniformity
- Hounsfield unit, scale
1 CT image: Windowing
- Window width and level
Data Acquisition,
- basic concepts for data acquisition
- sampling
Data Acquisition Geometries: Data
acquisition in: - first generation
Scanners - second generation Scanners
- third generation Scanners
- fourth generation Scanners
fifth generation Scanners - Spiral-
Helical Geometry
- Multislice Computed Tomography
(MSCT)
[1 Data Processing:
- Sequence of Events
1 Image Display, Storage, and
Communication
Format the CT image, - Image matrix -
Pixel.
Field Of View (FOV) in CT: 13
- Display field of view (DFOV
Basic CT Physics 14
Image Axes 15

DRl s 11
gl 5 A 8l 5 de sl ULV 5 sl paadll Jie Qllall Ly Sl aleall (385 (e 100 0 dadll )58
G el A el
ool aladll jlbae 12
1 .M. Radhi Al-Qurayshi and H. Qasim. AL-Mosawi (©ans o) mgiall ) A sllaall 3y jaal) i<l
"Radiation Physics and its applications in
diagnostic radiological techniques”, Middle Technical
University (MTU), Irag.(2015) ,
2 .W. R. Hendee and E. R. Ritenour "Medical Imaging (oaall ) A 1) aal all
Physics", 4th Edition, Wiley-Liss, Inc ,.
.(2002)
3 .Stewart Carlyle Bushong, “Radiologic Science for e an S osaludl aal el Sl
Technologists Physics, Biology, and (oo Aalall Ol
Protection” Elsevier, Inc. , 7th edition, 2017.
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O Common
features of all
transducers and
transducer elements
0 Piezoelectric
plate

[1 Backing layer

O Matching
layer(s)

[J Lens

1 Developments
in transducer
technology

ool I g

Linear- and
curvilinear-array
transducers (beam-
stepping arrays)

1 Active group of
elements

1 Beam shape
control in the scan
plane

(1  Scan  plane
focusing in
transmission

(1 Scan  plane
dynamic  focusing
and aperture in
reception

(1 Grating lobes

[1 Slice thickness

Phased-array
transducers (beam-
steering arrays)

1 Image quality
variation across the
field of view

1 Dependence of
beam width and
sensitivity on angle
] Grating lobes

Hybrid beam-
stepping/beam-
steering transducers
0 3D/4D
transducers

Time-saving




techniques for array
transducers

0 B-mode
instrumentation
Signal  amplitude
processing

[ Amplification
Transmit power
control

1 Time — gain
compensation
Dynamic range of
echoes

0 Analogue-to-
digital conversion

0 Harmonic
imaging

(] Colour flow and
tissue imaging

PRGN

1 .M. Radhi Al-Qurayshi and H. Qasim. AL-Mosawi " 4 sthaall 5 ) jaall sl -]
Radiation Physics and its applications in diagnostic
radiological techniques”, Middle Technical University
(MTU), Iraq, (2015).

2 . Hoskins PR, Martin K, Thrush A, editors. Diagnostic (obaall) A I o) yall 2
ultrasound: physics and equipment. CRC Press; 2019
Apr 29.

3. . Perry Sprawls, “Physical principles of medical e o Al gl sall g sl
imaging” , Medical Physics Publishing  Madison, (e 220 dadal) sl
Wisconsin 2nd edition, 1995.
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Introduction to
physics of
ultrasound

Gl il sall o 5eda

Phase velocity—
group velocity
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Properties
ultrasound,
ultrasound waves

o=l sd Qllall agdy
A e (35810 s 5l

Ultrasound imaging
systems
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Piezoelectric effect

Piezoelectric
materials, reverse
Piezoelectric effect
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Amplification

A i)
o) 5 JLEY) i

c_)u.d\w

Ultrasound
transducers ,
structure of
transducers

Types of ultrasound
transducers
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modalities
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Intensity and power
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Interactions of
Ultrasound with
Tissue
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Overview of
Diagnostic
Ultrasound Modes
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Nyquist limit
and pulsed and
continuous wave
Doppler
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S. Bushong "Radiologic Science for Technologists”, 8th 4 slladll 55 jaall i€l ]
ed, St. Louis, MO Elsevier Mosby, 2004.

C. B. Stewart,"Radiologic Science for Technologists
Physics, Biology, and Protection™, Houston, Texas

published, 2012..
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k. Thayalan, "The Physics of Radiology and Imaging"
Jaypee Brothers Medical Publishers, 2014
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O Magnetic
Resonance Imaging
System
Components
Introduction
Overview
Magnets:
Types :
-Permanent
magnets
-Resistive Magnets
-Superconducting
magnets
"1 Gradient Coils:
types & function

And

Magnet

oAl lUall agd

MRI computer
system: types &
functions
-Acquisition
Control
-Image
Reconstruction
-lImage Storage and
Retrieval
-Viewing Control
and Post Processing
0 MRI system
electronics :
-Frequency
Synthesizer
-Radio Frequency
Amplifier
-Magnet
Supply
-Sequencing
System

Power

Data  Acquisition:
Spatial encoding
-Frequency

encoding

-Phase encoding

[1 Slice encoding

-Slice selection

-Slice location
-Slice thickness

Image

reconstruction :




-K-space

-decoding  the
signal ,
- Fourier
Transformation
(FT)

MR image quality :
-Resolution

[ Matrix size

[J Field of view
(FOV)

(] - Slice thickness

Noise

1 Noise Sources

(1 Signal-to-Noise
Ratio (SNR)
consideration

Aurtefacts :

1 Motion-Induced
artifacts

1 Radiofrequency
artefacts

0 Distortion
artefacts

[1 Aliasing artefacts
0 Sequence
specific artefacts

Imaging Methods:
Pulse Sequences
-spin echo pulse
sequence
1 single-, multi-,
and fast spin echo
-Inversion
recovery sequences
0 short tau
inversion recovery
(STIR)
(1 fluid attenuated
inversion recovery
(FLAIR)
(1 phase-sensitive
inversion recovery
(PSIR)
Gradient echo
sequences
0 Coherent
gradient echo
0 Incoherent
Coherent  gradient
echo




] - Steady state
free precession

Echo planar
imaging (EPI)
Hybrid fast
imaging technique
(GRASE)
Diffusion-weighted
imaging

FERER]

1 .Stewart Carlyle Bushong, Geoffrey Clarke, “Magnetic 4 sllaall 35 jaall i€l -]
resonance imaging : Physical and Biological Principles”,
Mosby, Inc., an affiliate of Elsevier Inc., 4th edition,
2015.

2. Perry Sprawls ‘“Magnetic Resonance Imaging, (Lbaall) A Hl) aal yall 22
Principles, Methods, and Techniques” , Medical Physics
Publishing,Madison, Wisconsin, 2000.

3. . Perry Sprawls, “Physical principles of medical e s G )y sl
imaging” , Medical Physics Publishing  Madison, (eeery 20N Aalal) S
Wisconsin 2nd edition, 1995.
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1 Law of Bergonie
and Tribondeau [
Physical factors
that affect
radiosensitivity —
Relative Biological
Effectiveness
(RBE) — Linear
energy transfer
(LET) — Protraction
and Fractionation

"1 Biological factors
that affect
radiosensitivity —
Oxygen Effect —
Age — Recovery —
Chemical Agents —
Hormesis

1 Radiation Dose-
Response
Relationships —
Linear — Non-linear
— Constructing a
Dose-Response
relationship

ool I g

] Deterministic
Effects of ionizing
radiation — Acute
Radiation Lethality
— Local Tissue
Damage

— Somatic effects —
Effects on the Skin
— Effects on the
Gonads —
Hematologic
Effects

] Cytogenetic
Effects — Normal
Karyotype —
Single-Hit
chromosome
aberrations — Multi-
Hit chromosome
aberrations —
Kinetics of




chromosome
aberration

(] Stochastic Effects
of ionizing
radiation — Local
Tissue Effects @
Skin ©
Chromosomes @
Cataracts @ Bone
marrow « Thyroid
® Breast @
Gonadal — Life
Span Shortening

— Effects on
Fertility — In-Utero
Effects — Genetic
effects

[ Risk Estimates —
Relative reisk —
Excess risk —
Absolute risk

] Radiation-
Induced
Malignancy —
Leukemia — Cancer

] Factors determine
biological effects of
radiation — Nature
of tissue irradiated

— Irradiated area —
Rate of dose — Age
of the patient —
Type of irradiation
— Others

e Effects of
Radiation on the
Embryo and Fetus
— Lethal effects —
Malformations
(Teratogenic
effects) — Growth
disturbances

o Effects of
radiation on Central
Nervous System

e Hereditary effects
of ionizing
radiation
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1. Stewart Carlyle Bushong, “Radiologic Science for 4 sllaall 35 jaall i€l -]
Technologists Physics, Biology, and Protection”
Elsevier, Inc., 7th edition, 2017.

2. D.L. Bailey & J.L. “HummNuclear medicine physics (Lbaall) Ay Hl) aal yall 2
Nuclear medicine physics : a handbook for students and
teachers” International Atomic Energy Agency, 2014.

3. A. H. W. Nias, “An Introduction to Radiobiology”, L& as S aal sall g sl
Wiley, 2nd Edition, 2000. ( ey D el )
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+opas Lines & planes of projection of the
clilaial skull

-

A5 Skull AP, Lateral ,townes and basal
Gl s+ view

iy Sella turcica & Optic foramina and
jugular foramina

Petrous &temporal bones
Mastoid positions

Face & sinuses , and nose PA and
lateral projection , shown structure
Mandible PA and oblique projection,
i palae shown structure, main finding
PDE TMJ view, maxillary bone

power point | Paranasal sinuses, waters view &
Video | lateral view, shown structure main

finding

Vertebral level & Cervical spine ,AP,

lateral , AP for C1-C3

Cervical spine for C3- C7, shown

structure

Cervico-thoracic region position 12

Thoracic spine , AP, Lateral, lateral
decubitus , shown structure
Lumber spine , AP, Lateral ,oblique
projection, shown structure
Lumbo-sacral junction& Sacrum and
Coccyx projections
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+opas Thorax: pharynx and larynx
e Trachea (including thoracic inlet)

a‘“ - -
sl f Lungs , AP lateral , apical view ,
iy shown structure, interpretation system

s lordotic position

Heart and aorta, main branches
Bones of the thorax (upper ribs)
Bones of the thorax (lower ribs)

Sternum
Gl yudalaa _
PDE Abdomen Planes & regions and Image
power point parameters -
Video Abdomen , AP supine, PA erect ,
lateral view positions
Urinary tract — kidneys— ureters—
bladder positions
Urinary bladder 12
Mammography Positioning
terminology
Radiological considerations of
mammography
Mammography main position,
finding, image interpretation
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Method of imaging the brain
CT & MRI of the brain
Cerebral &lumber myelography
Methods of imaging the spine
Cervical & lumbar myelography

Methods of imaging of the salivary
glands
Methods of imaging the thyroid
&parathyroid glands with CT & MRI

pDF | of _ _
power point the thyroid and parathriod glands

Video | Vascular emolization
Preoperative Localization

Methods imaging of respiratory
system

C.T of respiratory system

Guided lung biopsy CT scan

Methods of imagings pulmonary
embolism .

Pulmonary arteriography and pet-CT
scan for respiratory system
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+opas Methods of imaging of the heart and
Clilaial angiocardiography

daa sy Coronary arteriography & cardiac CT
Gl s+ including coronary angiography

iy Methods of imagings the arterial
system &introduction to catheter

techniques

Femoral ,brachial &axilary punctures
for catheterization
General complications of catheter
<l walss | techniques.
PDF | Ascending aortoraphy and lower limb
power point | arteriography
Video | Balloon angiography
Vascular emolization
CT &MRI angiography
Methods of imaging the venous
system &peripheral venography.
Central venography
Portal venography
Position emission tomography
imaging
18f-FDG PET scanning
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+opas Normal anatomy of brain:

‘l’ufi“ - Cerebrum, cerebral cortex and lobes
) L:;‘ﬁ of brain.
Sl ot - Radiological features of the cerebrum.

Normal anatomy of corpus callosum,

Radiological features of corpus
callosum.
Normal anatomy of basal ganglia,

Radiological features of the basal
ganglia.
Normal anatomy of thalamus,
hypothalamus, pituitary and pineal

<l alas | glands,
PDF | - Radiological features of the thalamus,
power point | hypothalamus, pituitary and pineal
Video | Radiological features of the

cerebellum.
Normal anatomy of ventricles, cisterns,
CSF production and flow
Normal anatomy of the vertebral
column :

-Cervical vertebrae ,

-Thoracic vertebrae,
Radiological features of vertebral
column.
Normal anatomy of joints and
ligaments of the vertebral column,
- Radiological features of the joints and
ligaments of the vertebral column,
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4 5
Gl ot

4
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Gl udalaa
PDF

power point
Video

Normal anatomy of thoracic cage and
sternum, radiological features of the
thoracic cage and sternum:

ormal anatomy of heart, radiological
features of the heart.

4 Normal anatomy of the breast and
radiological features of the breast.

Normal anatomy of esophagus,
peritoneal covering, anatomical
relations of

the esophagus, blood supply of
esophagus, radiological features of

Normal anatomy of the liver and biliary
system, peritoneal covering ,
anatomical relations of the liver, lobes
and segments of the liver, hepatic

Radiological features of the liver and
biliary system.

Normal anatomy of large intestine,
peritoneal covering, anatomical
relations of the large intestine, blood
supply, venous drainage

Normal anatomy of the liver and biliary
system, peritoneal covering,

Normal anatomy of pancreas,
peritoneal covering, anatomical
relations of

the pancreas, blood supply of pancreas,
Radiological features of the

pancreas, blood supply of spleen,
radiological features of the spleen.

Normal anatomy of kidney, site,
peritoneal covering and anatomical
relations of the kidneys, fascial spaces
around the kidneys,

pelvic. Normal anatomy of the
vertebral column - :Cervical vertebrae ,
-Thoracic vertebrae,

14

bladder, urethra, blood supply,
radiological features of the female
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Review about CT machines:
- Internal and external structures
- Types of CT machines

Role of the CT Technologist in:

- Patient Management

- Patient Screening

- Patient safety and radiation protection

Radiographic Technique

- Milliamperage, Kilovoltage, Helical
Pitch

- Rotation Time

- Slice Thickness

- Matrix Size and Reconstruction
Algorithms

Window setting:

- Different levels

- Different organs and exams

Contrast Media usage:

- Types of contrast media

- Clinically; adverse reactions to CM
CT injectors:

- Injector preparation

- Types of injectors

Administration of contrast agents

CT scan of brain:

- Brain intravenous contrast medium
- CT venography
- CT scan for the Stroke

CT scan of petrous bone:

- Indications

- Patient Positioning

- Technical Considerations
- Scanning Protocols

CT scan of orbit:
- Technique and position
- Scanning Protocols

CT scan of paranasal sinus:
- Indications

- Patient Positioning

- Technical Considerations
- Scanning Protocols

CT scan of skull and facial bone:
- Patient Preparation & Positioning
- Scanning Protocols

CT scan of the neck:
- Patient Preparation & Positioning
- Scanning Protocols




CT scan of the pituitary gland:

- Patient Preparation & Positioning
- Scanning Protocols

CT scan of the spine:

- cervical spine

- dorasal spine

- lumber spine

- wholse spine 13
- Mylography
CT artifacts:

- Detection 14
- Remedies

Role of CT Compared with Other
Imaging Modalities

15
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Review about MRI machines:

- Components of MRI ssystem

- Types of MRI machines

Role of the MRI Technologist in:

- Precaution to be taken

- Patients’ contraindication and
preparation

- patient safety

Review about MRI pulse sequences
- Types
- Choosing the appropriate sequence
for the required
examination
-Overview of imaging protocol

Tissue characterization:

- Role of MRI in diseases

- Intensities of normal anatomical
structures

Pathological changes and effect of
relation time

MRI artifact during the exam : Types,
Remedies

Technical Factors Influcing MRI Image
quality

MRI Contrast Media:

- Positive and Negative contrast media
- Administration of Contrast Agent

- Magnetization transfer contrast
(MTC)

- Clinical Applications of MRI
Contrast Media

MRI of the Brain (pediatrics and
adults):

- patient postion

- coil selection

- indications

- the suitable protocols (series of
sequences) for each

indication

- Planning

MRI of the Temporal Lobes:

- patient postion

- coil selection

- indications

- the suitable protocols (series of
sequences)for each

indication

- Planning




MRI of the Internal Auditory Meatus :
- patient postion

- coil selection

- indications

- the suitable protocols (series
sequences)for each

indication

- Planning

MRI of the Pituitary:

- patient postion

- coil selection

- indications

- the suitable protocols (series
sequences)for each

indication

- Planning

MRI of the Orbits:

- patient postion

- coil selection

- indications , the suitable protocols
(series of

sequences)for each indication

- Planning

MR Angiography and MR
Venography:

- patient postion

- coil selection

- indications , the suitable protocols
(series of sequences)

for each indication

- Planning

MRI of the Chest:

- patient postion

- coil selection

- indications

- the suitable protocols (series
sequences)for each

indication

- Planning

MRI of the Breast:

- patient postion

- coil selection
- indications

- the suitable protocols (series of
sequences)for each

indication

- Planning

Recent Advances in Pulse Sequences
and protocols

Some applications on the MRI

- Diffusion weighted imaging sequence




- Perfusion sequence
- Magnetic Resonance Spectroscopy
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o9 Principle of ultrasound and its terms
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Aty sl ot

Normal appearance of the liver

Abnormal liver:

- Enlarged liver/hepatomegaly:

- homogeneous pattern,

Enlarged liver:

- non-homogeneous pattern,

- Small liver/shrunken liver

Cystic lesions in normal or large liver

Differential diagnosis of liver masses,
Trauma of the liver
Normal appearance gallbladder and
biliary tract
abnormal gallbladder and biliary tract:
- distended gallbladder,
- Acute cholecystitis,
- Echoes within the gallbladder
Thick gallbladder walls,
Small gallbladder,
Gallbladder in jaundice
Normal and abnormal appearance of
the pancreas
Normal and abnormal appearance of
the spleen
- Normal appearance of the kidney and
ureters,
- considerations of the absent kidney,
- abnormal kidney: large kidney

Renal cysts, Renal masses

- Small kidney,

- Renal calculi,

- Trauma,

- Perirenal fluid

Normal and abnormal appearance of
the urinary bladder

Normal and abnormal appearance of
the thyroid gland

14
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+opas Headache
REPgY Clilaial - Types
R - Imaging of headache

Cerebrovascular
accident(CVA):imaging in CVA
Bone disease:

- Infection

- Tumor

Respiratory tract diseases:

- Infections ,

- Chest trauma,

- Lung masses

- Pulmonary embolism,

- pneumothorax,

- pleural effusion

Urinary tact infection: imaging in UTI
GIT: diseases of esophagus

Diseases of the stomach:

- Gastric mass,

- Ulcer

- GIT: diseases of esophagus

Diseases of duodenum : Duodenal ulcer
(D)

Diseases of jejunum & ileum

Diseases of colon

Liver :
Hepatitis,
Jaundice,
Cholecystitis,

Portal hypertension
Diseases of vascular system 15
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Introduction to Biostatistics
-Important Terms in Biostatistics
-Types of Data

- Data presentation

. Frequency Table Presentation

. Two way cross classification Tables
.Histogram

.Frequency Polygon

. Pie Chart

. Scatter Plot

Arithmetical Description Measures
-Central Tendency Measures (Mean,
Median,

Mode, Geometric Mean, Harmonic
Mean,

Root Mean Square)

Dispersion Measures

-Range and Interquartile

-Mean deviation, standard deviation,
Variance, Coefficient of Variation
-Finding Outliers

Kurtosis and Skewness
-Moments

-Kurtosis Measures
-Skewness Measures

Hypothesis Testing

-Null and Alternatives Hypothesis
-Region and Nonregection area
-Decision Making Error (Typel and

Type2)

Hypothesis Testing

-A Single Population Mean

-Testing Ho by Means of a Confident
Interval

-One Sided Hypothesis Tests

Hypothesis Testing

-- t distribution

-Sampling From Normally Distributed
Population: ~ Population  Variance
Unknown

-Paired Comparisons(Student Test)

Hypothesis Testing

-The  Difference  between  Two
Population

Means

- Sampling From Normally Distributed
Population:  Population ~ Variance
known




- Sampling From Normally Distributed
Populations:  Population  Variance
Unknown

Normal Distribution

- Normal Distribution and Standard
Normal

Distribution

- p value, level of Significant

Diagnostic Accuracy Tests

-prevalence

-Accuracy

-specificity

-Sensitivity

-Positive and Negative predictive
Value

- Comparing Accuracy between Two
test

Correlation and regression

-Simple Linear Regression (Least
Square

Method)

-Correlation Coefficient (r)

-2

- Testing significance of correlation

Chi Square test
-Characteristic features of Chi Square
-Chi Square methods ( Goodness of fit,

test of

independence, homogeneity)

- Examples on calculating expecting
values

-Hypothesis testing using Chi Square
Test

One Way Anova

-Testing for the difference among the
means

of more than Two Groups

-Understand the summary Table of
Anova

results

Estimation

- Estimation usage and types
-Confident intervals using T
distribution

- Confident interval for the difference
between two population Means
variance

known

- Confident interval for the difference
between two population Means
variance




unknown

Vital Statistics
-Delivery rates
-Deaths rates
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+ CT of the Chest:
daa g Slilaial - Cardiac CT
Ay Sl st - High Resoultion CT

CT Angiography,
- Indications
- Patient Positioning and Preparation
- Technical Considerations
- Scanning Protocols
CT of the esophagus and stomach:
- CT in Esophageal
- CT of the stomach
Kurtosis and Skewness
-Moments
-Kurtosis Measures
-Skewness Measures
- CT of the small intestine
- CT of the large bowel
Computed Tomography of the liver :
- intravenous and native studies
- early phase
- late phase
- delay phase
Computed  Tomography of the
pancreas:
CT scam of the urinary system:
- native scan
- ct urography
CT scan of pelvis:
- Male exams and preparation
- Female exams and preparation
CT scan of Trauma
- Clinical consideration
Role of CT in interventional
Applications
- Abscess Drainage
- Biopsy
CT scan of Musculoskeletal System
CT artifacts:
- Detection
- Remedies
Cone Beam CT
- Technique and position
Role of CT Compared with Other
Imaging
Modalities
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MRI of the Cervical Spine and Brachial
Plexus:
. patient postion
. coil selection

Indications, the suitable protocols
(series of
sequences) for each indication.
.Planning

MRI of the Dorsal Spine:
. patient postion
. coil selection
Indications, the suitable protocols
(series of sequences)
for each indication.
. Planning

MRI of the Lumber Spine:
. patient postion
. coil selection
Indications, the suitable protocols
(series of sequences)
for each indication.
. Planning

Total spin for moving table or large
field of view (
FOV):
. patient postion
Indications, the suitable protocols
(series of sequences)
for each indication.
.Planning

MRI of the female Pelvis:
. patient postion
. coil selection
Indications, the suitable protocols
(series of sequences)
for each indication.
. Planning

MRI of the Prostate:
. patient postion

. coil selection

. Planning

MRI of the Endorectal:
. patient postion
. coil selection
Indications, the suitable protocols
(series of
sequences) for each indication.
. Planning




MRI of the Shoulder:
. patient postion
. coil selection
Indications, the suitable protocols
(series of
sequences) for each indication.
. Planning

MRI of the Wrist and Hand:
. patient postion
. coil selection
Indications, the suitable protocols
(series of
sequences) for each indication.
. Planning

MRI of the Hips:
. patient postion
. coil selection
Indications, the suitable protocols
(series of sequences)
for each indication.
. Planning

MRI of the Knee:

. patient postion

. coil selection

. Indications, the suitable protocols
(series of sequences)

for each indication.

. Planning

MRI of the neck:

. patient postion

. coil selection

. Indications, the suitable protocols
(series of sequences)

for each indication. . Planning

Magnetic resonance
cholangiopancreatography and

liver dynamic study during contrasts:

- patient position

- coil selection

- requirement of examination

- agent

- Indications, the suitable protocols
(series of

sequences) for each indication.

- Planning

MRI of the Kidney and MRU:
. patient postion
. coil selection
Indications, the suitable protocols
(series of
sequences) for each indication.




- Planning

MRI of adrenal gland:
. patient position
. coil selection
Indications, the suitable protocols
(series of sequences)
for each indication.
- Planning
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o9 Head injury: the role of imaging in
REPgY Clilaial head injury
Aty sl ot

Paranasal sinuses: imaging in paranasal
sinuses diseases

The orbit: imaging in orbital diseases
The spine : imaging of spinal lesions
The neck : role of imaging in neck
masses

Bone fracture: types & imaging
Urinary tract obstruction:

- causes,

- clinical features

- imaging.

7

8 Renal & vesical tu

Renal & vesical tumors: types, features,
imaging.

[1 Cystic diseases of kidney,

[0 congenital anomalies of urinary
tract.

Hepatic masses: role of imaging

Breast masses:

benign & malignant

Abnormalities in the first trimester of
the pregnhancy

Female reproductive system:

- infertility 13
- causes & role of imaging

Male reproductive system: infertility,
causes & role of imaging

Prostate :

- Diseases, prostate enlargement 15
- Methods of treatments

11

12

14
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