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Introduction, definition. - surface
anatomy & anatomical position, -
vertical & horizontal lines & planes of
abdominal organs, - cell & tissues, -
Types.

Skeleton of the upper limb: - shoulder
girdle: (clavicle and scapula bones)

- The humerus, - radius ulna bones
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The hand
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The muscles of upper limbs
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Joints: - type of joints - mechanism of
movement
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Skeleton of the chest: - Ribs, sternum
and segments of the spinal cord
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Vertebrate - (cervical, thoracic, lumbar,
sacrum and coccyx) - intervertebral disc
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Skeleton of the lower limb: - bony pelvis
(pelvic girdle)
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The femur, tibia and fibula bones
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The foot
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The muscles of lower limbs
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Skull: - bone of the skull
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Facial bones, - mandible - TMJ
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Nasal cavity & - paranasal sinus
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introduction to Biology

-History and General concepts of
Biology

-Cell theory

-Comparing Prokaryotic and
Eukaryotic

Cells

ntroduction to the Chemistry of
Life

-Cells chemistry and Chemical
bonds




-Water
-pH, Salts and ions

Biologically Important
Molecules:
-Carbohydrates
-Lipids

-Proteins

-Nucleic Acids

Introduction to Cell Structure
and

Function

-Plasma Membrane , Passive
transport,

active transport, factors effect
on permeability

- Cytoplasm

Introduction to Cell Structure
and Function

- Cytoskeleton
-Microfilaments, Intermediate
Filaments, Microtubules,
Flagella and Cilia

Eukaryotic cell organelles:

- Mitochondria (morphology,
structure),

-lysosomes (types, function).

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

Eukaryotic cell organelles:
-Endoplasmic reticulum (smooth
& rough)

and their function.

-Vesicles and Vacuoles
-Ribosome (protein synthesis).

Eukaryotic cell organelles:
- The nucleus, nuclear envelope.

ukaryotic cell organelles:
Chromosome structure
-changes (duplication,
translocation, inversion)




DNA Replication and protein
synthesis

-The structure of the DNA
DNA Replication and protein
synthesis

-Transcription

DNA Replication and protein
synthesis
-Translation

Introduction to Reproduction at
the Cellular Levels el

-The Cell Cycle B
-Mitosis

Introduction to Reproduction at
the Cellular Levels el
-Meiosis i)
-Prokaryotic Cell Division
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Learning and Teaching Resources
Required textbooks (curricular books, if
any)

Main references (sources) Solutions for General Chemistry:
Principles and Modern Applications
11th
Ralph H. Petrucci, F. Geoffrey Herring,
Jeffry D. Madura, Carey Bissonnette
Solutions for CHEMISTRY: The
Molecular Nature of Matter and
Change Tth
Martin S. Silberberg, Patricia G.
Amateis

Recommended books and references
(scientific journals, reports...)
Electronic References, Websites
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The mid brain, cerebral
hemisphere, ventricles of
the brain.

The hind brain: Cerebellum,
pons and medulla oblongata
Meninges, and spinal
meninges
The cranial nerves.
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Lumber and sacral
plexuses.
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Respiratory system: lung,
bronchial tree, vascular

supply.
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Cardiovascular system:
heart, heart chambers,
major vessels.
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Digestive system: pharynx,
esophagus, and stomach.
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Digestive system: small
intestine, and blood supply
to abdominal wall
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Digestive system: Large
intestine.
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Liver, biliary system,
pancreas, and spleen.
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Urinary system: Kidney,
ureter, urinary bladder,
urethra & blood supply.
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The breast: general
anatomy, lobular structures.
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The mid brain, cerebral
hemisphere, ventricles of the
brain.

The hind brain: Cerebellum,
pons and medulla oblongata

Meninges, and spinal
meninges.

The cranial nerves.

Lumber and sacral plexuses

Respiratory system: lung,
bronchial tree, vascular
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Introduction to Radiobiology
Radiation chemistry: - Initial
physical event - Radiolysis of
water - Direct Effect of
Radiation - Indirect Effect of
Radiation

Oxygen Effect (OER) -
Radiosensitizers -
RadioProtectors (DMF) [
Irradiation-induced damage
and the DNA damage
response - The DNA damage
response - Sensors of damage




Cell death after irradiation: -
programmed cell death -
Apoptosis - Autophagy -
Necrosis, Senescence -
mitotic catastrophe

Molecular Repair of DNA
Damage - Base Excision
Repair - Homologous
Recombination -
Nonhomologous and Joining
"] Target theory - Single
target -Single hit, - Multiple
target- single hit

Cell survival curves -
Recovery - Cell-Cycle Effects
- Radiation Effect
Modification

Types of Cellular Damage
due to Radiation

Lethal Damage - Potential
Lethal Damage

Radiobiology of Tissue and
Organs Response to Radiation
- The Most Sensitive -
Sensitive - Moderately
Sensitive - Less Sensitive

The severity of radiation
effect: - Subacute Effects -
Acute Effects - Chronic
Effects

Tumor Response to Radiation
- Therapeutic index
(combined radiation and drug
treatments) - Tumor control
probability - Normal Tissue
complication Probability

Introduction to Biosafety and
Security - Key components of
Biorisk Management -
Components of safety in all
laboratories - Universal safety
precautions




Biosafety barriers in
laboratories - Personal
protective equipment(PPE) -
Facility Design

Biological Agents - Routs of
infection - Basis for control
Measures - Hazard group
classification system - A
Biosafety cabinet (BSC)
Biorisk and biohazards -
Control of substances
hazardous to health -
Assessing risk for work with
human blood and tissues
hazards - Control measures
for work with human blood
and tissue - Containment level

Glilaniay)

55 _yuadl Types of biological wastes -
Sl 5 Lladl _ Categories of biological
wastes - Decontamination of
biological wastes

clilatiay) Transportation of biological
55_yuadl wastes - International
el 5 aliadl : Transport Regulations - The
Basic Triple Packaging
System
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Nursing, its importance and
development among societies, the
qualifications of nurse

agil

Gt

Temperature measurement routs , heart
pulse characteristics and measurement
sits

agil

Gl

Respiratory rate and respiratory types,
blood pressure and blood pressure types

el

lainll

Body mechanism , Patient positions
types Patient positions types technique
(erect,supine, dorsal recumbent,
fowler's, lateral, pron, sim's, lithotomy,
knee-chest, semi-fowler's ,
trendelenberge and reverse
trendelenberge positions)

agil

Drug administration routs (mouth,
inhalation , rectum & vagina , injection
) drugs storage , weights and measures




Basic principles of medical and surgical
sterilization and disinfection

Urinary catheterization and enema types

Gastric lavage and artificial feeding

Role of nurse in patient preparation for
general radiography and special GIT
and urinary system radiography

Fundamental and application of first
artificial respiration types and CRP aid,

Wounds and hemorrhage types, arterial
pressure points [] Dressing and
bandages types and uses , surgical
sutures types
Poisoning , asphyxia and foreign bodies
types [] Fractures and burns types,
electrical shock [1 War injuries types
and principles of the civil defense
] Introduction to Biosecurity - Risks
Characterization in biosecurity -
Vulnerability assessment13 -
Component o14f Laboratory
Biosel5curity. Biosafety level - Risk
Assessment Strategy - Hazard groups,
biosafety levels, practices and
equipment - Standard practices required
in biology laboratories.
Biorisk management system - Assess
the capability of the laboratory staff to
control hazards - Relation of risk groups
to biosafety levels , practices of and
equipment - Mitigation Control
Measures - Sustainability of the bio-risk
management system - Strengthening
biorisk management
Accident response - spill cleanup aedl
oy 5 _pwaladl | procedure - Investigation of an accident |
inside the laboratory. Biosafety training TS
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Structural analysis:
Basic Elements of a
Medical Word

suffixes

Prefixes
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Terms concerning the
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Terms concerning
Blood, Lymph, and
Immune Systems
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Terms concerning the
endocrine system
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Historical development
.of radiographic agent

Adverse effect of .V
water soluble contrast
media on specifc
.organs
Methods of imagings of
GIT tract with barium
water soluble contrast
.agents
Barium examination:
.swallow and meal
Barium examination:
swallow and meal
Barium examination:




follow through, small
bowel anemia

Barium examine action:
barium enema, instant
enema, air enema

Sonogram, retrograde
ileogram, colostomy
enema, lipogram,
&thermogram
.Evacuating proctogram

Methods of imagings of
.hepatobiliary system

Methods of imagings of
.hepatobiliary system

C.T for the liver biliary
tree

MRI of the liver

Intraoperative &
postoperative T- t tube,
cholangiography

Biliary drainage

Methods of imagings of
urinary tracts

Excretion urography

C.T urinary tract

Magnetic MRI of the
urinary tract

Micturating
cystourethrography

Ascending
urethrography in the
male

Retrograde
pylouretrography

Percutaneous
nephrostomy &
nephrolithotomy

Methods of imaging of
male &femals




reproductive system

: ) o | s A
Hysterosalpingography | laiiwl) g agdll syl

. ey ) ) .
reproductive system el pedl 09 bl
Methqu n imaging of i g gl | 5 wa}»ﬁ\
respiratory system BEBNEAl
C.T of respiratory il 5 agdll | ¢ P w
system g
Guided lung biopsy. . : 5 el
L) ) ) .
C.T scan el pedl 09 pial)
Methods of imaging ) : . 5 aldl
) i) J ]
pulmonary embolism el pedl 09 _ial)
Pulmonary
arteriography an_d pet-C. i 5 gl | ¢ o8
T scan for respiratory
system
DRl s
258 5 A sl SN 5 e sall pemnil) Jie llall L RIS olal) 385 e 100 (e Aol o) 53
G ED s & a5 4 el
o Jﬂ\ 9 (J’_"\S\ JJL.AA
(s o Angiall ) A slladll 35 aall )
Chapman Nakielny’s Guide to (Lbaall ) At ) aal yall
Radiological Procedures by Nick
Watson, Hefin Jones (z-lib.org)

&L\)\AAS\) L@A =5 ‘_;d\ 3.3.1\...&3\ CA\JAS\} Q_I:\SS\
(oo 2 ) cApalad)

St ) ) e ¢ a5 S aal )







A

1S add) g pldll

oA ey

RAD212

i) | Jadl)

Al /J )

cuagl 138 dae) f

2024-2023

Lalidl gl J

(& G

(ASY) Slaa gl aae /(A dpad Al clelad) 23

Claag3  Aslu 60

(JSS:'?&M‘OAJ&S‘ \3\)w\)-ﬂ\ Al g pa and

hayderdawood @uomanara.edu.iq: Jsa¥) aales 3913 Jda 3a.0 s and)

el plas) Bl ga o i adl s sxal) Gaddl) § ul ) Gl gadl Gl gl g
gl sl cliae) o G il Joanll g dosladdl 5 gually 5 aUAY dassall cila gl
Sds el Juadl e

B sall(Andl (o) Bs) B Aud delads pa

A4S yidal)

alal) g adatll it i

& _palaall doa) i)
s ad
< sl g

oAl Ay

il A8k | alaill Aiyyk | pogdagall giBaagh and | aladl cila A
iy gllaa)

il anhll )
ol slac

el el

a4l Jiaida

S
olimall dali e LY

el alall oyl
Jeany 53 alall adanil.

hsjj\?lar_j

e IS e bl oy i)

Al plac



mailto:hayderdawood@uomanara.edu.iq

alall e ladll oy il
LS ) ASa 5 Al alaal)
Z\.\;J)ﬁﬂ\

el oyl
adal) 5 238l el

ool il
Al dal 5 Y

oo el
Al 5 2aall Y Joadl)

aday Y GGL’.HJ\ @J"‘ﬂ\
Al
agall Josliall (o

(=il oy )
‘; 'B.J;)AS‘ d.ua\&d\ &J‘)\
N
a2l aedl

ool
adl & Gy il 5 Loy )
A8 e

‘é.s:\.a...ul\ @).mﬂ\
g S Jaata

(=l ey )
daaall

e ledll w5l
fuindl Ll

=l gyl
4a 5l aliasl

‘;cl.a..ﬂ\ = ).u.uﬂ‘
CEUEN | P EVWEN (ERPYEN|

oo el )
alzall Ay gaal) 33

daga 4l

ool )
G sl 4 gaal) 4200
il

PSP
Al 5 ) o gl

4] gl 4 ganll 4000

(,.Ead gcw\ C—Uﬂ\




R Sl 7 55 450

Glafinll

el il

. 3ganll 8438 ) Jualidl
Ay ks 5l

a)'a\;a

el

Clainll

Al el ol

T o) U Ay sl

ik

aedl

Gl

a)a\;a Q\)ssm :\_UA.AS\ i_paid\
aﬁ# 4 w‘. 3 \

~edl

Clafinl

5 Jml;.a :\:m,_ﬂ\ ASCL"‘IJ\ = )ﬂ\
4k sl 4 el

~edl

St

OJAALM wdﬁ‘scbuﬂ\ @)ﬂ\
ig)la.i ‘s_n.u.i.\:J ( &S.m.\:'_ th\}“

el

St

5 )ABA %) dﬁ Lscl*“ﬂ\ = ‘)ﬁul\
IR ameall 4520 2530

aedl

il

1) )AIAA U.'.’\ )ﬁnﬂ &Luﬁ\ = )Iﬂ\
s Ry

el

Claiinl

oJa'AIA.A &ad‘)}m‘;cw\@)uﬂ\

s s

~edl

Sl

el ol
> I3 Al ) 5 sy
Ak BRG]

a)'a\;a

WE

Glafinll

el A

G i) NI o gl pen) e L) Ly IS ol (385 e 100 m n o a5
G D s A il 5 4 e lll 5 4 80
U"‘:Uﬂ‘} ?S’ﬂ‘ JJLAAA
Anatomy for Diagnostic Imaging by (Cans o Lagiall ) A sthaall 5 jiall (il
Stephanie Ryan, 3rd edition, 2010.
Edward F. Goljan (2013). Rapid (oaal) ) 4wt )1 aal el
Review Pathology . Fourth Edition
3. Edward Klatt and Vinay Kumar
(2009). Robbins and Cotran Review of
Pathology. Fourth Edition
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X-Ray machine system: o
Operating console: — line
compensation, —
autotransformer, — KVp
adjustment, — mA control —
Exposure timer

High voltage generators: —
transformers, — voltage
rectification, — phase power
types, — x-ray circuits — Effect
of waveform on radiation




output & image quality

X-ray tube: — Basic design —
Line focus principle — Heel
effect

X-ray tube failure: — Causes of
X-ray Tube Failure — Results —
Remedy

Construction of film,
Intensifying screens, cassette. [ |
Processing the latent image: —
Manually — Automatically

Filters — Types — Half-value
layers
Control of scatter radiation: —
Beam restrictors, — The grid
(Characteristics of grid
construction, grid ratio, grid
frequency)

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

Digital radiography: Computed
Radiography (CR): — System
apparatus, — mechanism of
work — Image processing

Direct to digital radiography
(DDR): e Flat Panel Detectors
(DR): e Indirect conversion
detector (a-Si) e Direct
conversion detector (a-Se)

Image quality: — Contrast —
Resolution — Noise

Unsharpness — Magnification —
Distortion — Artefacts

Mammography: — Imaging
system equipments, — Types of
mammography systems. Film-

sceen system

Digital mammography (FFDM)
— CEDM - Breast
tomosynthesis — Computer-
aided detection (CAD) —




Scintimammography

" Fluoroscopy: — Traditional
1maging system apparatus &
mage Intensification — Digital
Fluoroscopy — Digital
subtraction angiography

Bone density scan (DEXA
scan): — Imaging system
apparatus — Mechanism [
Orthopantomogram (OPG): —
Types, — Mechanism
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Generating the tube voltage —
Exposure timing — Falling
load — Filament voltage

Limitation of the x-ray tube —
Line focus — Rotation anode
tube — Heat rating

X-Ray Tube Heating and
Cooling — Heat production —
Heat capacity e Factors
affecting the heat capacity —




Focal spot area — Focal spot

size — Rotating anode speed —
Anode body

X-Ray Production —
Characteristic radiation —
Bremsstrahlung radiation e
Emission spectrum e
Bremsstrahlung — Importance
in Imaging and Dose —
Influence of Electron Energy
Influence of Target Material —
Influence of Filtration

Characteristic Radiation —
Importance in Imaging and
Dose — Influence of Electron
Energy — Influence of Target
Material — Influence of
Filtration

Luminescence phenomenon —
X-ray fluorescence — X - ray
phosphorescence

Electron tube energy e Factors
affecting electron emission
spectrum — mA and mAs —
kVp — Voltage Waveform —
Target Material — Added
Filtration

X-ray Emission: Factors
Influencing x-ray spectra and
output X-ray quantity — X-ray
intensity — Factors affecting x-
ray quantity

X-ray quality — Penetrability —
Photon range — filteration —
Half-Value Layer

e The Linear X-ray
Attenuation Coefficient e
Interaction X-ray with matter
processes — Photoelectric
Absorption — Compton
process (Modified scatter) —
Effect of the angle of




scattering ® Unmodified
scatter

Factors affecting image
contrast — Linear attenuation
coefficient of subject — Photon
energy (KVp) — Soft Tissue
Radiography — Calcium —
Iodine and Barium Contrast
Media — Scatter Radiation and
Contrast

Attenuation of X-ray by: —
The patient — Contrast media

Differential absorption —
Dependence on Atomic
Number — Dependence on
Mass Density

Quality assurance of exposure
parameters

X-ray tube output factors — X-
ray tube output — kilovoltage
— milliampere-seconds —
automatic exposure control —
Filtration — Focal spot
measurement
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Equipment tests — Speed of pedll el
- O
film processor St
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Classification of ionizing
radiation [ | Sources of ionization
Radiation (background radiation)
— Natural sources — Human-made
(artificial) sources [ | Comparison

of Radiation Doses
Radiation Measurement Units &
International ST Units — Activity —
Exposure — Absorbed dose —
Kerma — Equivlant dose —




Effective dose — Committed
Equivlant & effective dose

The Principles of Radiological
Protection — Justification of a
practice — Optimisation of
Protection (ALARA principles) @
Time w Distance @ Shielding

Dose limits — Maximum
Permissible Occupational Doses —
Maximum Permissible public
Doses — Maximum Permissible
patient Doses — Whole-Body
Dose Limits
Dose Limits for Tissues and
Organs

Radiation protection for
classification of exposure: —
Occupational — Medical — Public
e Whole body non-occupational
exposure e Partial-body
occupational exposure

Occupational Radiation Exposure
in: — Fluoroscopy —
Mammography — Computed
Tomography — Surgery

Patient Radiation Dose
Descriptions — Entrance Skin
Exposure (ESE) — Mean Marrow
Dose (MMD)

Dose and management principles
in Special cases: — X-ray and
pregnancy @ Pregnancy patient @
Pregnancy technologist — X-ray
and obesity @ Obese patient
Obese technologist

Design of Protective Barriers in
X-Ray Installations — Design of
Primary Protective Barrier —
Design of Secondary Protective
Barrier w Leakage Radiation @
Scattered Radiation

Factors That Affect Barrier




Thickness

Radiation Detection and
Measurement — lonization gases
detectors (Gas-Filled Detectors) @
Geiger Counters @ Proportional
counting @ lon Chambers

Scintillation detectors @ Organic
Scintillators @ Inorganic
Scintillators — Semiconductor
Detectors [] Instrument
Calibration

Personnel Dosimeters — Film
Badges — Thermoluminescence
Dosimeters (TLDs) — Optically

stimulated luminescence (OSL) —
Pocket Dosimeters — Direct lon
Storage (DIS) —
Radiophotoluminescence —

Electronic personal dosimeter
(MOSFET dosimeters)

a)\'a\;..q

s

CT Dose Metrics and Calculation
— CT dose index (CTDI) — dose-
length product(DLP)
Effective Dose [] Factors affecting
dose in CT

el

Glafinl

a)\'a\;..q

ki

Fluoroscopy dose: — To patient — el
To staff [ | methods of minimizing i
fluoroscopy dose -
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liladial o jpialaa Methods of imaging of
dgad A ks hepatobiliary system

e U/S of the liver, gall
D‘)‘\é eqe
i s bladder and biliary
system
>_palaa CT for the liver biliary
A ks tree.
1 )A\AA .
i s MRI of the liver
s punlas Intraope?rative &
PR postoperative T- tube,
. cholangeography

o palaa
ijl_;.s Biliary drainge




Methods of imagings of
urinary tracts Excretion | lafiwl) g agdll
urography

CT urinary tract Claiial) 5 agdl

MRI of the urinaryc | J
- y‘ ‘
tract. T

Micturating . :
Loy g agall
cystourethrography o

Ascending
urethrography in the | w5 agdl
male
Retrograde
pylouretrography i) 5 agdl
Hystrosalpingography
Precutaneous
nephrostomy & Gl 5 agdl
nephrolithotomy
Methods of imagings of
male & femals Glaia) 5 agdll | il
reproductive system

o)'a\.aa

Ak

il o_palaa CT & MRI of the
R s

Gl g agdll | lela

reproductive system
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ool ?“’ﬂ‘ laa
(ons J il ) sl 5 jaall i)
Chapman Nakielny’s Guide to (Laall ) 4y )l aal el
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Bony pelvis (pelvic girdle):
sacrum, coccyx & hip bones. ?@j\

Differences between male & ?@zj\
female pelvis, Radiological
features of the pelvic bones.

Normal anatomy of the femur, ¥ 1
radiological features of femur
bone. Ossification centers.

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

Normal anatomy of the fibula ?@3“
bone, radiological features of
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fibula bone. Ossification center.
Normal anatomy of patella,

radiological features of patella

& ossification center of patella.

Normal anatomy of the foot:
components: tarsals, metatarsals
& phalanges.

el

E e

Radiological features of the
foot: tarsal, metatarsal &
phalanges.

el

Qi)

Hip joint: type of joint, articular
surfaces, capsule & ligaments
of hip joints.

el

i)

Hip joint: Radiological features
of hip joint. Dislocation of hip
joint.

agil

Glafinll

Knee joint: type of joint,
articular surfaces, capsule,
ligaments of knee joint.

el

)

Knee joint: Internal structures
of knee joint. Radiological
features of knee

asdl

Clainll

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

agil

Clafinl

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

il

E e

Radiological features of the
lower limb arteries

aedl

Claiinl

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

el

Clainll
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Stephanie Ryan, 3rd edition, 2010.
Edward F. Goljan (2013). Rapid (Lbaall ) At ) aal yall
Review Pathology . Fourth Edition
3. Edward Klatt and Vinay Kumar
(2009). Robbins and Cotran Review of
Pathology. Fourth Edition
Anatomy for diagnostic imaging COlaall) e (s () Bl aa) el 5 oSl
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Pelvis

[lium

Symphysis pubis

Sacro-iliac joints

Acetabulum

Femur

hip joint, AP, Lateral , frog-leg
infro-superior view , shown
structure
Tibia & fibula ,AP, Lateral




Glefin)

Knee joint AP, lateral,skyline
for patella, erect AP

~edl

Gt

Patella positions

JOR]

Glainl)

Foot , AP, lateral, oblique ,
shown structure,

el

Gl

Metatarsal-phalangeal
sesamoid bones

~edl

Gleiinl)

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

aedl

TRE e

Subtalar joints

el

Glainl)

Calcaneum positions
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Glainll
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History of Computed il
Tomography — Limitations of ey
conventional radiography T

) )41;43\

Basic principles of CT
Scanners: Generations of CT —
First-generation — Second-

agil

e




generation — Third-generation —
Fourth-generation — Fifth-
generation CT , electron beam
(EBCT)

Helical/spiral CT Scanners:
Requirements for Volume
Scanning: — slip-ring teccnolgy
— dual source

Interpolation Algorithms — Pitch

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

CT system design: (SSCT &
MSCT) — X-Ray imaging
system (gantry): — X-Ray Tube ,
X-Ray tubes in MSCT (Straton
x-ray tube)

Collimation, — Filtration
Detector: Detector
Characteristics & types

Control Console

e Computer system: image
display, recording, storage, and
communication system.

e Patient Table or Couch

Reconstruction methods: —
Backprojection reconstruction —
Filtered Backprojection

Iterative reconstruction

CT image quality: — Image
contrast — Spatial resolution

Image noise

— Image artifacts: Types and
causes Common artifacts and
correction techniques




i Ll Positron Emission

o al Jsa Tomography/CT (PET/CT) aedl)
u.a;ﬂ\ Single-Photon Emission/ CT Glain g

(SPECT/CT)

i sl Advanced technical CT

o)l d} s ol applications: — CT Angiography pedl
) — Cardiac CT Imaging — CT Glafinll

fluoroscopy
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Introduction and overview

Basic Physics: - Projected ray -
Radiation attenuation - Energy
Dependence

CT numbers: Accuracy &
uniformity - Hounsfield unit, scale
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

agil

Glafinl

- fifth generation Scanners -
Spiral-Helical Geometry - Dual
source CT Scanner

el

Glafinl g

a)'a\;a

s

- Multislice Computed
Tomography (MSCT)

~edl

A

oJa'AIA.A

ks

Image reconstruction
- Views

gl

Glefinll

OJA'ALM

Data Flow in a CT Scanner -
Sequence of Events

JOR]

Gt

e)'a\;.n

ik

Image Display, Storage, and
Communication

sl

Glaiinll

a)'a\;a

Ak

Format the CT image, - Image
matrix - Pixel - Voxel

el

A

e)'a\;.n

ik

Field Of View (FOV) in CT: -
Display field of view (DFOV) -
Scan field of view (sFOV)

el

Glafinl

OJA'ALM

Basic CT Physics

~sdl

Gt

e)'a\;.n

iy b

Image Axes

sl

Glaiinl
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Methods of imaging of
the heart and
angiocardiography.
Coronary arteriography
& cardiac C.T including
coronary angiography.
Methods of imaging the
arterial system
&introduction to
catheter techniques.
Femoral, brachial &
axillary punctures for
catheterization.
General complications
of catheter techniques.
Ascending aortography




and lower limb
arteriography.

Balloon angiography.

Vascular embolization.

C. T &MRI
angiography.

Methods of imaging the
venous system
&peripheral
venography.

Central venography.

Portal venography.

Positron emission
tomography imaging.

18f-FDG PET scanning.

Lymph node imaging.

Imaging modalities of
bones & joints.

Musculoskeletal MRI —
general points.

Arthrography —general
points.

Arthrography of the
knee & hip.

Arthrography of the
shoulder &elbow.

Arthrography of the
wrist & ankle.

Radionuclide bone
scan.

Method of imaging the
brain.

C. T &MRI of the brain.

Cerebral &lumber
myelography.

Methods of imaging the




spine.
Cervical &lumber
myelography.
Methods of imaging of
the salivary glands.
Methods of imaging the
thyroid &parathyroid
glands with C.T & MRI | i) 5 agdl
of the thyroid and
parathyroid glands.
s e Methods of imaging of
(53 Ol j:la.. the breast & mammary | —iu¥)gagdl | el
i glands.
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Structure of the Atom
Composition

1. Electrons

2. Nucleus
Electronic Structure

5. Characteristic

Nuclear Structure
1. Composition
2. Nuclear Force
3. Mass Defect

1. Electron Orbits

2. Orbital Nomenclature
3. Binding Energy

4. Electron Transitions

6. Auger Electrons

4. Binding Energy

Radiation




5. Nuclear Instability—Overview

Electromagnetic (EM)
Radiation
Wave—Particle Duality
1. Wave Characteristics
2. Particle Characteristics
Electromagnetic Spectrum
1. Ionizing
2. Non-lonizing

Particulate Radiation
Light Particles
Heavy Charged Particles
Uncharged Particles
1. Neutrons
2. Neutrinos

Radiation Units
System of Units
1. SI
2. Classical
Exposure
1. Coulomb/kilogram
2. roentgen (R)
3. KERMA
gray (Gy)
rad

Absorbed Dose
1. gray (Gy)
2. rad
Equivalent Dose
1. Radiation Weighting
Factors
2. sievert (Sv)
3. rem
Effective Dose
1. Tissue Weighting
Factors
2. sievert (Sv)
3. rem
4. Reference Levels
5. Importance in
Radiation Protection
Peak Skin Dose

Background Radiation
1. Cosmic




2. Terrestrial

3. Internal

4. Radon

Non-Medical Sources

1. Nuclear Power
Emissions

2. Tobacco

3. Technologically-
Enhanced Naturally-
Occurring Radioactive
Material (TENORM)

4. Fallout

Medical Sources: Occupational
and Patient Doses
Projection Radiography
Mammography
Fluoroscopy

Interventional Radiology and

Diagnostic Angiography

CT

Sealed Source Radioactive
Material

Unsealed Radioactive
Material

Non-Ionizing

Factors Affecting Patient Dose
Radiography
Fluoroscopy and
Interventional Radiology
Computed Tomography (CT)
Mammography
Nuclear Medicine

Regulatory Dose Limits and
“Trigger” Levels
1. Institutional
2. Local
3. State
4. Federal

Persons at Risk
Occupational
Non-Occupational Staff
Members of the Public
Fetus
Patient

1. Adult
2. Child




3. Pregnancy Identified
4. Pregnancy Status Unknown

Dose limits
Occupational Dose Limits
1. Effective Dose
2. Specific Organ
3. Pregnant Workers

Members of the Public
1. General
2. Caregivers
3. Limit to Minors

Radiation Detectors
Personnel Dosimeters

1.Film

2. Thermoluminescent
Dosimeters (TLDs)

3. Optically-Stimulated
Luminescent (OSL)
Dosimeters

4. Electronic Personnel
Dosimeters

5. Applications:
Appropriate Use and
Wearing

6. Limitations and Challenges in
Use

Principles of Radiation
Protection
Time
Distance
Shielding
1. Facility
2. Workers
3. Patients
4. Members of the Public
5. Appropriate Materials
Justification, Optimization,
Limitation

Contamination Control
As Low As Reasonably
Achievable (ALARA)
1. Culture of Safety
2. “Open Door” Policy
Procedure Appropriateness

Estimating Effective Fetal Dose
(Procedure-Specific Doses)




Radiography
Mammography
Fluoroscopy
Computed Tomography (CT)
Shielding
Design Philosophy
1. Occupancy
2. Workload
Controlled vs. Uncontrolled
Areas
Examples of Shielding Design
DAl and
Laa gl llatial) 5 sl sl Jie ) Lgy CalSal) algad) 335 Ao 100 (e da Al 2y 55
& ED s A el 5 Ay sedll 5 4y 8l
Gl 5 aleill jalas
Anatomy for Diagnostic Imaging by (Dans o dangial) ) A slhaall 3 ) jaall i
Stephanie Ryan, 3rd edition, 2010.
Edward F. Goljan (2013). Rapid (Dbadll ) Al aal el
Review Pathology . Fourth Edition
3. Edward Klatt and Vinay Kumar
(2009). Robbins and Cotran Review of
Pathology. Fourth Edition
Anatomy for diagnostic imaging Claall) L (orms (A Bl aal ) g S
StephanicRyan Micheille ((eeee R cApalal)
&Menicholas 2000
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The Atom

e Fundamental particles

e Atomic structure

¢ Binding energy
Sources of ionizing radiation

e Alpha Particles

e The Beta Particle

e Gamma Radiation
Properties of Radiation
Units of Radiation Measurement
Electromagnetic radiation

¢ Quantum aspects

e Wave aspects

e Wave and quantum theories



http://www.physics.isu.edu/radinf/atom.htm
http://www.physics.isu.edu/radinf/alpha.htm
http://www.physics.isu.edu/radinf/beta.htm
http://www.physics.isu.edu/radinf/gamma.htm
http://www.physics.isu.edu/radinf/properties.htm
http://radquiz.com/physics.htm#Units

combined
¢ Intensity
Inverse square law

Basic Requirements for Production
of X-Rays

e Supply of Electrons

e Movement of the Electrons
Components and Properties of an X-

Ray Tube

e (Cathode

e Anode

e Processes Occurring in the

Anode of an X-ray Tube

X-ray Generator Options

¢ Kilovoltage

e Focal Spot
Inherent Filtration
Cooling Requirements
Production of X-rays
The X-ray tube
The Origin of Characteristic X-rays
Continuous X-Ray Spectrum
Characteristic X-Ray Spectrum
Controlling the x-ray spectrum
Effects of Voltage and Amperage
on X-Ray Production

Effect of Voltage & Effect of
Amperage

Introduction and Overview
Compton Scattering (Modified
Scatter)

e Direction of Scatter

e Energy of Scattered Radiation
Photoelectric Effect
Coherent Scatter
Attenuation

e Linear Attenuation Coefficient
Factors Affecting the Attenuation

e Atomic number

e Density

e Thickness

e X-Ray Energy
Photoelectric Rates




e Dependence on Photon Energy
e Material Atomic Number
Effective atomic number
Compton Rates
Mass Attenuation Coefficient
Use of Linear Attenuation
Coefficients
Half-Value Layer
Competitive Interactions
Secondary electrons
Electron Interactions
Electron Range
Linear Energy Transfer
Properties of x-and gamma rays
Attenuation of x-rays by the patient
Filtration
Choice of filter material
Effects of filtration

Contrast
Definition of Contrast and

Physical Determinants of

Contrast
Radiographic Contrast of

Biological Tissues
e Soft Tissue , Fat & Bone
Contrast Agents
Effect of Scattered Radiation
Scatter reduction and contrast
improvement
Field size

Kilovoltage
Grid
Air Gap
A flat metal filter
Effect on scattered rays
Contrast improvement factor
Effect on direct rays
e Focused and unfocused grids
e Grid cut-off
e Stationary and moving grids
e Moving slot
Magnification and distortion
Unsharpness and blurring




¢ Geometrical unsharpness

e Movement unsharpness

e Absorption unsharpness
Choice of Exposure Factors

¢ Kilovoltage

e Milliampere-seconds

e Exposure time
Macroradiography

Mammography

Overview of Fluoroscopy
Description
Fluoroscopy Works
Benefits/Risks
Components of Fluoroscope
X-ray generator
X-ray tube
Collimator
Patient table and pad
Image Intensifier
Image Intensifier Fluoroscopy
Systems
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Edward F. Goljan (2013). Rapid Review (Lbaall ) At )l aal yall
Pathology . Fourth Edition
3. Edward Klatt and Vinay Kumar (2009).
Robbins and Cotran Review of Pathology.
Fourth Edition
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Necrosis and Cell death . Cellular
injury (reversible and irreversible) .
Atrophy . Hypoxia . Cell Death
(apoptosis) . Necrosis pattern

Inflammation .Cardinal Signs of
inflammation .Acute Inflammation
.Chronic Inflammation .Neutrophil
and Macrophages role and arrival at
site of inflammation

Wound Healing .Wound Healing and
regeneration .Repair .Normal and
aberrant wound healing




Carcinogenesis .Introduction to basic
principles of Carcinogenesis
.Oncogenes .Tumor suppressor
genes . Tumor progression (invasion
and spread)

Neoplasia .Clinical features of
Neoplasia .Histological features of
Neoplasia .Serum tumor marker
.Grading and staging of cancer

Genetic diseases .Genetic Disorders
.Single gene disorders .Glycogen
storage Diseases .Structural protein
defects .Receptor protein defects
.Lysosomal Storage Disease
.MultiFactorial Inheritance Disorders

Homodynamic disorders .Hyperemia
and Congestion .Edema .Hemorrage
.Homeostasis and thrombosis
.Prothrombotic properties of Injured
or activated endothelium

Homodynamic disorders .Disorders
of primary Homeostasis .Disorders

of Secondary Homeostasis

Homodynamic disorders
.Thrombosis basic principles
.Disruption in normal Blood Flow
.Endothelial cell Damage

Embolism .basic principle of
Embolism .Pulmonary Embolism
.Systemic Embolism .Infarction
.Shock

Red Blood Cells Disorder .Anemia
.Microcytic Anemia .Iron Deficiency
Anemia .Anemia of chronic Disease

Red Blood Cells Disorder
.Sideroblastic Anemia .Thalassemia
.Macrocytic and nonmacrocytic
Anemia .Anemia due to
underproduction(Aplastic Anemia)

Bone Diseases .Bone cells and bone
types .Malformation and diseases
caused by defects in nuclear proteins




and transcription Factors .Diseases
caused by defects in hormons and
signal transduction mechanisms
.Diseases associated with defects in
extracellular structural protein
.Diseases associated with Defects in
folding
and degeneration of macromolecules
Diseases associated with defects in
metabolic pathways .Diseases
associated with decrease bone mass
4,k | Disease caused by osteoclast
dysfunction .Diseases associated
with abnormal mineral homeostasis
. ..., | Fractures .Fracture phases pedl
ijl;‘_.‘ .Osteonecrosis .Osteomyelyitis Gt
" Pott’s Disease .Saber Shins
DAl aris
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Kumar Vinay, Abul K. Abbas, Jon C. (s O dngiall ) Asllaall 3 aall )
Aster (2017). Robbins basic pathology.
Tenth Edition
Edward F. Goljan (2013). Rapid Review (Ladll ) Ayl aal al
Pathology . Fourth Edition
Edward Klatt and Vinay Kumar (2009).
Robbins and Cotran Review of
Pathology. Fourth Edition.
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“Principles and Practice of Surgery”
7th Edition, Elsevier; 2017.
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General Principles of
Computerized
Tomography ( CT) : pedl
conventional (non-helical) | il g
CT, Spiral ( Helical ) CT.

Types of CT scanners: el
first, secopd, third, fourth i
generation scanners.

Basic terms used in CT el
scanning Gt

Artifacts in multislice el
scanning il

Principles of contrast J

dium delivery and scan el
medium defivety PE
timing in MDCT.

Cranial CT scanning : pedl




routine CT of the brain

Imaging of stroke

CT of paranasal sinuses
and facial skeleton

CT of the neck

Thoracic CT

High resolution CT of the
lungs

Cardiac CT

CT pulmonary
angiography

CT : of the gastro-
intestinal tract

CT colonography

Virtual CT colonoscopy

CT scanning of the
liver:non-enhanced CT,
single phase contrast
enhanced CT,dual phase
& triple phase enhanced
CT.

CT of the pancreas: CT in
pancreatic tumors, CT in
pancreatitis.
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CT scan of the urinary
tract: non-enhanced CT
scanning in urinary tract

obstruction. CT
urography. CT scanning in
bladder injury
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Musculoskeletal CT
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CT of trauma patients.
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MRI terms Clafinl) 5 agdl oliela J

MRI basic
principles
Image weighting
and contrast

Encoding and | pgdl
parameters

Pulse sequences Claiiny) g agdll
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Artifacts and their
components

Safety ClafinY) g agdl
MRI of the brain el g agdl
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MRI of the
pituitary gland
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MRI of the spinal
cord
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MRI of the neck
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MRI of the
abdomen
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MRI of the live &
biliary system

Glafial) g agdll

Mid-year
examination

Alagial) g agdll

MRI of the
pancreas
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MRI of the pelvis

ClafinY) g agdl

role of MRI in
obstetrics
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Second term
examination
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MRI of the thorax
(lung,
mediastinum, heart,
breast )
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MRI of the
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Basic principle of
US, terms in US,
gray scale

Clafiny) g agdl

Liver scan , normal
pattern

a5 agdll

Liver abnormality

Claiin¥) g agdl

GB and billiard
tract , GB
abnormalities

a5 agdll

Peritoneal cavity
and gastrointestinal
tract

Claiin¥) g agdl

Spleen & pancreas

a5 agdll

Kidneys and ureters
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Renal pathology

Urinary bladder

Pelvic US, Uterus
and ovaries non
pregnant female

Scrotum and testis

Neonates US

Brest US

Ultrasound in
therapy

Midyear exam

Obstetrics US ,
indication of US

Early pregnancy(
first trimester US ),
main finding and
measurement,

Main abnormalities
in the first trimester

Second trimester
US, normal finding
and measurement

Abnormalities in
the second
trimester

Second trimester
US, normal finding
and measurement

Second terms
exams

Third trimester,
abnormalities

Multiple pregnancy

Congenital
anomalies 1%
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