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RADIATION
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• Non-Ionizing Radiation

• Ionizing Radiation
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Ionization

Excitation

Atomic Structure-1.pptx


ИϝЛІъϜетϕгЮϜ

ÅИϝЛІъϜдтϔвЮϜ )ϣЦϝАЮϜ сЮϝК ( ИϾж пЯК ϢϼϸЧЮϜ йтϸЮ

 дв ϤϝжмϼϦЪЮъϜϤϜϼϺЮϜ ̪дттϓϦЮϢϼϺЮϜ.

Å ЬϪв дтϔвЮϜ ИϝЛІъϜ : сЂтАϝжПвмϼлЪЮϜ ИϝЛІъϜ ̪ЛІϜ м Иϝ

ϤϝвтЂϮ.

ÅϝтϼтϼЂ : аϸ϶ϦЂϦϤϝжмϦмТ ̪ϤϝжмϼϦЪЮϜ ̪ϤϝжмϦмϼϠ  ̪

ϤϝжмϼϦж.
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 ϣжтϔв ϼтО ϣЛІϒ)ϢϸϼІв ϼтО(

 Ƽ мтϸϜϼЮϜ ϤϝϮмв-РтммϼЪтвЮϜ

 Ƽ̭ϜϼвϲЮϜ ϤϲϦ ϣЛІцϜ

 Ƽ̭мЎЮϜ

   ƼϣтϮЂУжϠЮϜ ФмТ ϣЛІцϜ аДЛв

 ϣжтϔв ϣЛІϒ)ϢϸϼІв                                                 ( ϣтвтЂϮ ϣЛІϒ)ϣжтϔв(

  Ƽ                                 ϣтϮЂУжϠЮϜ ФмТ ϣЛІцϜ дв АтЂϠ ̭ϾϮ ƼϝУЮϒ ϣЛІϒ

 Ƽ                                                            ϣтжтЂЮϜ ϣЛІцϜ ƼϣϠϮмвЮϜм ϣϠЮϝЂЮϜ ϝϦтϠ ϣЛІϒ

 Ƽ                                                                ϝвϝО ϣЛІϒƼϤϝжмϦмϼϠЮϜ

 ƼϤϝжмϼϦмтжЮϜ
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ϣЯϪвϒ



Radon

X-Rays

Consumer
Products

Nuclear
Power

Radioactive
Waste

Nuclear 
Medicine

Solar Radiation Cosmic Rays

Terrestrial
Radiation

Food &
Drink

Each 
Other





 ЌϼЛϦЮϜсКϝЛІЮϜϢϝтϲЮϜ сТ

ИϝЛІшϜ ϼϸϝЊв             :
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 ϣжтϔв ϼтО ϣЛІϒ)ϢϸϼІв ϼтО(

 Ƽ мтϸϜϼЮϜ ϤϝϮмв-РтммϼЪтвЮϜ

 Ƽ̭ϜϼвϲЮϜ ϤϲϦ ϣЛІцϜ

 Ƽ̭мЎЮϜ

   ƼϣтϮЂУжϠЮϜ ФмТ ϣЛІцϜ аДЛв

 ϣжтϔв ϣЛІϒ)ϢϸϼІв                                                 ( ϣтвтЂϮ ϣЛІϒ)ϣжтϔв(

  Ƽ                                 ϣтϮЂУжϠЮϜ ФмТ ϣЛІцϜ дв АтЂϠ ̭ϾϮ ƼϝУЮϒ ϣЛІϒ

 Ƽ                                                            ϣтжтЂЮϜ ϣЛІцϜ ƼϣϠϮмвЮϜм ϣϠЮϝЂЮϜ ϝϦтϠ ϣЛІϒ

 Ƽ                                                                ϝвϝО ϣЛІϒƼϤϝжмϦмϼϠЮϜ

 ƼϤϝжмϼϦмтжЮϜ
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X-Rays

ÅX-rays сϚϝтϾтУЮϜ ϝлУІϦЪϜдтϮϦжмϼ аϝК сТ̸̼̿̀.

Å ϜϺкИϝЛІъϜ ϞмϠжϒ дв иϸтЮмϦ дЪвтИϝЛІъϜ Ьы϶ дв )вϼУЮϜϣЯ (

 ϢϜмжЯЮ ϞϼЦϒ ϼϜϸв пЮϜ ϤϝжмϼϦЪЮϜ АмϠк Ьы϶ дв мϒ) ИϝЛІъϜ

ϾтввЮϜ (ϢϸϝвЮϜ ϣтКмж пЯК ϸвϦЛϦ м.

ÅИϝЛІъϜ ϣЯвϼУЮϜ Ьы϶ дв ϼϸϝЊЮϜ)bremsstrahlung ( ̪ ϝлтϸЮ

ИϝЛІъϜ ϣЦϝА дв РтА ̪ ϼ϶фϜ ИмжЮϜ дтϲ сТ )ϾтввЮϜ ИϝЛІъϜ (

Ϣϸтϲм ϣЦϝА йтϸЮ.
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ϣЯвϽУЮϜ

Bremsstrahlung
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ϣЯвϼУЮϜ

ИϝЛІъϜϾтввЮϜ
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ϣЛІцϜ Ϟнϡжϒ

The  X – ray  tube
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 ЉϚϝЋ϶ИϝЛІъϜсЃуАϝзПвмϽлЫЮϜ

ÅатЧϦЂв А϶Ϡ ϼІϦжϦ.

Å ̭мЎЮϜ ϣКϼЂϠ ϼтЂϦ)̷̷̷̷̷̺аЪ/ ϝϪ.(

Å ϣЦϝАЮϜ ЬЧжϦпЮϜ сϦЮϜ ϢϸϝвЮϜϝкϼϠЛϦ ̪мϦжвЮϜ ϣЦϝАЮϜ иϺк ϣЯЧ

 ϸϸϼϦ Йв ϜϸϼА ϞЂϝжϦϦИϝЛІъϜϣϮмвЮϜ ЬмА Йв ϝЂЪК м.

Å ϣЦϝАИϝЛІъϜЈЦϝжϦϦ ϢϸϝвЮϜ двЎ ϼІϦжвЮϜ ̪ ϞϠЂϠ

 ЈϝЊϦвъϜмϼϪϝжϦЮϜ ̪мЂϝжϦт  ϣЦϝАЮϝϠ ЈЦϝжϦЮϜ ϜϺк ϝЂЪК Ϟ

 ϼϝЂв ϸЛϠ ЙϠϼв ЙвИϝЛІъϜϢϸϝвЮϜ двЎ.
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Radiation Dosimetry





SSD: skin to source distance
SAD: skin to axis distance
DSD: diaphragm to skin distance
A0: field on skin
Ad: field at D0 depth (field at the location of the 
tumor)
dm A : field size at the point of dose maximum 
(field at build-up point)
d: depth (tumor depth)
dm: depth at dose maximum (Dmax)



SSD SAD

SSD
nonisocentric

technique

SAD 
isocentric technique





Build-Up Region



ϣЯϫвϒ



Percentage Depth Dose (PDD)



PDD



ЀϝуЧЮϜ ϣЧтϽА

Percentage depth dose (PDD) in a water phantom



ϣЯϫвϒ

PDDs for various X-ray and electron energies



ϣЯϫвϒ



Isodose Curves



ϤϝжнϦнТ

y
x



ϤϝжмϽϧЫЮϜ



Penumbra
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Inverse Square Law

This is the decrease in radiation intensity with 
the square of distance from the source

For instance, when the distance from the 
source triples, the surface dose decreases 
ninefold . 





йϧугкϒ

The inverse square law is very important in 
both radiotherapy and protection from
radiation. 





Introduction to Cancer 

      дϝАϼЂЮϜ дК ϣвϸЧв
ϸ .ϼмЪϠ ϼЎв

5/5/2023 1



ϤϝтϚϝЊϲϜ
 >9.7 million cases are detected 

each year

 6.7 million people will die from 
cancer

 Every day, around 1700
Americans die of the disease

 20.4 million people living with 
cancer in the world today

 1 in 3 people will  be diagnosed 
with cancer in the UK and 1 in 4
will die from their disease

5/5/2023 2



WHO Statistics

ϣтвЮϝЛЮϜ ϣϲЊЮϜ ϣвДжв ϤϝтϚϝЊϲϜ

 2023 15 million people  die from cancer

 Causes

Ageing population

Obesity

Smoking

5/5/2023 3
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 ϣвЯЪ дв ϤϦϒ дϝАϼЂЮϜ ϣвЯЪ

 ϣтжϝжмтkarkios ϤвϮϼϦ м

 ϣтжтϦъϜ пЮϜcancer.

ϼЂ йϠІϦ ϣтжϝАϼЂЮϜ ϣтЯ϶ЮϜ дϝА

ϼϲϠЮϜ.

5/5/2023 5



What is Cancer?

   дϝАϼЂЮϜ мк ϝв
 /аϝЂЧжϜ Division ï uncontrolled cell division 

 /мвж Growth 

 ϢϼУА/ Mutation 

 /ϼϝІϦжϜ Spread ï ability to move within the body 
and survive in another part

5/5/2023 6



Types of Cancer

    дϝАϼЂЮϜ ИϜмжϒ

 /ϝвмжтЂϼϝЪ Carcinomas

 /ϝвмЪϼϝЂ Sarcomas

 /ϝвмУвЮ Lymphomas

 /ЌϝЎтϠϜ Leukaemias

5/5/2023 7



5/5/2023 8



      ̬ϣтвϼмЮϜ м ϣтЛтϠАЮϜ ϝты϶ЮϜ дтϠ ФмϼУЮϜ ск ϝв

5/5/2023 9



What causes cancer?

       дϝАϼЂЮϜ ϞϝϠЂϒ

5/5/2023 10



/       ϤϝжАϼЂвЮϜ Carcinogenesis

 Heredity )̼-̸̷(%

 Immunity

 Chemical

 Physical

 Viral 

 Bacterial

 Lifestyle

5/5/2023 11
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/               ϣϪϜϼмЮϜ Heredity
 5-10% of Cancers

 Molecular biology 

and Human 

Genome Project

5/5/2023 12



/               ϣϪϜϼмЮϜ Heredity 
 Genes isolated for 

several classic familial 

cancer syndromes:

 RB1 (retinoblastoma)

 APC (familial polyposis)

 Human Non Polyposis

Colon Cancer (HNPCC)

 BRCA 1&2 (breast 

cancer)

 p53 (many cancers)

5/5/2023 13



/             ϣКϝжвЮϜ Immunity

 HIV / AIDS

 Immunosuppression

5/5/2023 14



/              ϤϝЂмϼтТ Virusôs 

 Hepatitis B 

 Human T-cell 

Leukaemia virus

 Epstein Barr Virus

 Human Papilloma

Virus (HPV)

5/5/2023 15



/             атϪϜϼϮ Bacterial
 H. pylori

 Other Parasites:

 Schistosoma )ϝтЂϼϝлЯϠЮϜ(

5/5/2023 16



/         ϣтмϝвтЪ ϸϜмв Chemical

 Alcohol

 Asbestos

 Wood dust

 Rubber, plastics, dyes

 Tar 

 Aflatoxin

 Tobacco

5/5/2023 17



/             дт϶ϸϦЮϜ Smoking

 Single biggest cause 

of cancer

 25-40% smokers die 

in middle age 

 9 in 10 lung cancers

 Know to cause cancer 

in 1950

5/5/2023 18



/ЬмϲЪЮϜ м дт϶ϸϦЮϜ Smoking and alcohol

5/5/2023 19



/   сϚтϠЮϜ ϨмЯϦЮϜ Industrial pollution

5/5/2023 20



/    ϣтϚϝтϾтТ ϞϝϠЂϒ Physical causes

 /ϣтϮЂУжϠ ФмТ ϣЛІϒ Ultraviolet radiation

 Sunlight

 Certain industrial sources

 / ϣжтϔвЮϜ ϣЛІцϜ Radiation

Radon

Cancer treatment

5/5/2023 21



/ ϣжϜϸϠЮϜ Obesity Lifestyle:

- Highly caloric diet, rich in 

fat, carbohydrates and 

animal protein

- Low physical activity

Consequences:

- Cancer 

- Diabetes

- Cardiovascular 

disease

- Hypertension

5/5/2023 22



/         ϢϝтϲЮϜ Авж Lifestyle

 /ϼвЛЮϜ Age

 /ϣжлвЮϜ Occupation

 ФϼЛЮϜ/Ethnicity

5/5/2023 23



Summary

 свϝж аЂЧжв Ќϼв мк дϝАϼЂЮϜ
ϼІϦжв.

 Ϩмϸϲ ϞϝϠЂϒ дв ϸтϸЛЮϜ Шϝжк
дϝАϼЂЮϜ ̪йϪмϸϲ ϞжϮϦ дЪвт м.

 ϞЂϲϠ ЌϼвЮϜ ̭ϝУІ ЬϸЛв ЙЦмϦ
 аϼмЯЮ ϣтϼтϼЂЮϜ ϣЯϲϼвЮϜ.

ϼмЮϜ дϝЪ ϜϺϜ ϣтЮϝК ̭ϝУІЮϜ ϣтЯϠϝЦ а
ϼІϦжв ϼтО ϼтПЊ.

5/5/2023 24



10 Rules to Avoid Cancer

2. Donôt smoke.

3.  Donôt smoke.

4. Avoid exposure to other known carcinogens, 
including aflatoxin, asbestos and UV light.

6.  Eat fresh fruit and vegetables several times a day.

7. Be physically active and avoid obesity.

8. Have vaccination against, or early detection/treatment
of, cancer causing chronic infections.

9. Have the right genes.

10. Have good luck !

5. Enjoy a healthy diet, moderate in calories, 
salt and fat, and low in alcohol.

1.  Donôt smoke

5/5/2023 25



аЪЮ ϜϼЪІ
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Structure of DNA and RNA

Å Genetic material of living organisms is 
either DNA or RNA.

Å DNA ð Deoxyribonucleic acid

Å RNA ð Ribonucleic acid

Å Genes are lengths of DNA that code for 
particular proteins.

Dr. M . bakkourFriday, May 5, 2023 1



DNA and RNA are polynucleotides

Å Both DNA and RNA are polynucleotides.

Å They are made up of smaller molecules 
called nucleotides.

Å DNA is made of two polynucleotide strands:

Å RNA is made of a single polynucleotide strand:

Nucleotide NucleotideNucleotide Nucleotide

Nucleotide

Nucleotide

Nucleotide

Nucleotide Nucleotide Nucleotide Nucleotide

NucleotideNucleotide Nucleotide

Nucleotide

Friday, May 5, 2023 2



Structure of a nucleotide

A nucleotide is made of 3 
components:

Å A Pentose sugar

Å This is a 5 carbon sugar

Å The sugar in DNA is 
deoxyribose.

Å The sugar in RNA is 
ribose.

Friday, May 5, 2023 3



Structure of a nucleotide

Å A Phosphate group

Å Phosphate groups are 
important because 

they link the sugar on 
one nucleotide onto 
the phosphate of the 

next nucleotide to 
make a polynucleotide.

Friday, May 5, 2023 4



Structure of a nucleotide
Å A Nitogenous base

Å In DNA the four bases are:
ï Thymine
ï Adenine
ï Cytosine
ï Guanine

Å In RNA the four bases are:
ï Uracil
ï Adenine
ï Cytosine
ï Guanine

Friday, May 5, 2023 5



Nitrogenous bases – Two types

Pyramidines

Thymine - T

Cytosine - C

Uracil - U

Purines

Adenine - A

Guanine  - G

Friday, May 5, 2023 6



Sugar phosphate bonds (backbone of DNA)

Å Nucleotides are 
connected to each other 
via the phosphate on one 
nucleotide and the sugar 
on the next nucleotide

Å A Polynucleotide

Friday, May 5, 2023 7



Base pairing

Å The Nitrogenous Bases 
pair up with other 
bases. For example the 
bases of one strand of 
DNA base pair with the 
bases on the opposite 
strand of the DNA.

Friday, May 5, 2023 8
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The Rule:
Å Adenine always base pairs with Thymine (or 

Uracil if RNA)

Å Cytosine always base pairs with Guanine.

Å This is beacuse there is exactly enough room 
for one purine and one pyramide base 
between the two polynucleotide strands of 
DNA.

Friday, May 5, 2023 12



Purines Pyramidines

Adenine Thymine

Adenine Uracil

Guanine Cytosine

Friday, May 5, 2023 13
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дмϦϠвмЪ сϚмЎϼлЪЮϜ ЬЛУЮϜ



- дмϼϦЪЮϜ дтϠ ЬКϝУϦ / дмϼϦЪЮϜ :аϸϝЊϦ.

- дмϼϦЪЮϜ дтϠ ЬКϝУϦ / ϢϜмж :ϣЯвϼУЮϜ)ϱϠЪЮϜ(
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(s)





ϢϼϲЮϜ ϼмϺϮЮϜ



ЀϝЂцϜ ϼтПϦ ЀϝЂцϜ дϜϸЧТ

ϸтϲм ϼЂЪ

ЀϝЂцϜ сТ ϼϼЎ

ϼмЂϮ ϼмЂϮ

ϣϠЪϼв ϣтϺϒϬмϸϾв ϼЂЪ ϣϠЪϼв ϣтϺϒ
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ϢϸϝКϜ ϣЯϲϼвЮϜ сТ ЄтϦУϦ ϣАЧж ϸмϮм ϞϠЂϠ рмЯ϶ЮϜ аϝЂЧжъϜ ϣϮвϼϠG2-M:

ϤϜϼУА

 дϜϸЧТϤϝвмϾмвмϼЪ

рмЯ϶ Ϥмв



•

ϣтϺϜ ϰыЊщЮ ϣЯϠϝЦ ϼтО ϣЯϦϝЦ : ϣтЯ϶ЮϜ Ϥмв

ϣтϺϜ ϰыЊщЮ ϣЯϠϝЦ ϼтО ϣЯϦϝЦ ϤϲϦ : аЪϜϼϦϤϝтϺъϜ рϸϔтпЮϜϣтЯ϶ЮϜ Ϥмв

ϣтϺϜ ϰыЊщЮ ϣЯϠϝЦ ϣЯϦϝЦ ϤϲϦ :дϝАϼЂ ϞϠЂϦ мϒ ϨϼмϦ

ϣтϺϜ ϣтЯ϶ЮϜ аϝЂЧжϜ Йв ϰыЊшϜ ϣтжϝЪвϖ Йв ϣжвϝЪ ϣЯϦϝЦ ϼтО



 ЬϜϔЂ : ϼϼЎЮϜ ЬксКϝЛІЮϜ дϒ дЪвтЬϸЛϦт



Å

Å

Å

Å

Å

Å

Å

Å



•аϼмЯЮ ϣтЛЎмвЮϜ ϢϼАтЂЮϜ дтЂϲϦ.

•ϝтЧϠЮϜ дтЂϲϦ.

•ϣтЛтϠАЮϜ ϭЂжЮϜ пЯК ϣтвЂЮϜ ЈϝЧжϜ.

•мЎЛЮϜ пЯК ДϝУϲЮϜ Йв ϬыЛЮϜ ϣтжϝЪвϜ.



CT CT CT RTE

RTE

CT CTRTE RTE CT RTE

CT CT

RTE

•

•

•



ϰыЊϜ ϰыЊϜ

ϣтϺϜ ϣЯϠϝЦ ϼтОϰыЊыЮ

=
ϣтЯ϶ЮϜ Ϥмв

ϝжϸЮϜ

CisplatineRI
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ϣтЯ϶ЮϜ

ϸ .ϼмЪϠ ϼЎв

1
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̬ ϣтЯ϶ЮϜ ск ϝв

ϢϝтϲЮϜ РϚϝДм ϾϝϮжϜ пЯК ϢϼϸϝЦ Ϣϸϲм ϼПЊϒ ск ϣтЯ϶ЮϜ.

ϣтϲЮϜ ̭ϝтІчЮ ϣтЂϝЂцϜ ϢϸϲмЮϜ ϼϠϦЛϦ                     .

2
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ϣтЯ϶ЮϜ

•ϝты϶ дв РЮϓϦϦ ̭ϝтϲцϜ ЬЪ.

•̭ϝтϲцϜ ЬЪ сТ Ϣϸϲм ϼПЊϒ ск ϣтЯ϶ЮϜ.

•ϣвЂЧжв оϼ϶ϒ ϝты϶ дв сϦϓϦ ϝты϶ЮϜ ЬЪ  .

3
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ϣЯϪвϒ

ϝϠтϠвϒ

тϦϝϠжЮϜ ϣтКϺϮЮϜ ϣтЯ϶ЮϜϣ

̭ϜϼвϲЮϜ аϸЮϜ ϣтЯ϶

ϣтϠЊЛЮϜ ϣтЯ϶ЮϜ

атϪϜϼϮ

4
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 ϣтЯ϶ЮϜ ̭ϜϾϮϒ

5
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ϣтЯ϶ЮϜ ϼϜϸϮ

ϣтЯ϶ЮϜ ϣтϝвϲ м аКϸ

ϤϝϠжЮϝϠ АЧТ ϢϸмϮмв

Cell Wall

6
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рмЯ϶ЮϜ ̭ϝІПЮϜ

•ϣтЯ϶ЮϜ ϣтϝвϲ

• ϤыЎУЮϜ Ϭмϼ϶ м аϝЛАЮϜ Ьм϶ϸ ̪ЀУжϦЯЮ ϣТϝЎъϝϠ..

Cell Wall

Cell Membrane
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аЂыϠмϦтЂ

• ЬтϮЮϝϠ йтϠІ Ϣϸϝв

•сϚϝв аϜмЦ

Cell Wall

Cell Membrane

Cytoplasm

8
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ϢϜмжЮϜ

• ϝжϸЮϝϠ ϢϸмϮмвЮϜ ϣтϪϜϼмЮϜ ϢϸϝвЮϜ рмϲϦDNA

Cell Wall

Cell Membrane

Cytoplasm

Nucleus

9

Structure of DNA and RNA

Å Genetic material of living organisms is 
either DNA or RNA.

Å DNA – Deoxyribonucleic acid

Å RNA – Ribonucleic acid

Å Genes are lengths of DNA that code for 
particular proteins.

Dr. M . bakkourSaturday, February 02, 2019 1
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сϠтϼЮϜ атЂϮЮϜ

•дтϦмϼϠЮϜ ЙжЊв

Cell Wall

Cell Membrane

Cytoplasm

Nucleus

Ribosome

10



5/5/2023

ϣтЯ϶ϜϸЮϜ ϣтвЂыϠЮϜ ϣЪϠІЮϜ

•ϣтϠтϼЮϜ ϤϝвтЂϮЮϜ пЯК рмϲϦ

•ϣтЯ϶ЮϜ двЎ ϸϜмвЮϜ йϮмϦ

Cell Wall

Cell Membrane

Cytoplasm

Nucleus

Ribosome

ER
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ϝтϼϸжмЪмϦтвЮϜ

•аϝЛАЮϜ дв ϣЦϝАЮϜ ϬϝϦжϜ

•ϣтЯ϶ЮϜ двЎ оϼ϶ϒ ϸϜмв м ̭ϝвЮϜ омϦЂвϠ аЪϲϦЮϜ

Cell Wall

Cell Membrane

Cytoplasm

Nucleus

Ribosome

ER

Mitochondrion

12
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ϣжмЯвЮϜ ϤϝвтЂϮЮϜ

•ϤϝϠжЮϝϠ АЧТ ϢϸмϮмв

•аϝЛАЮϜ ЙжЊϦ

Cell Wall

Cell Membrane

Cytoplasm

Nucleus

Ribosome

ER

Mitochondrion

Chloroplasts

13
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ϤϜмϮУЮϜ

•Ь Ͼтϲ-̭ϝІПϠ Аϝϲв ϝϦЦϔв ϸϜмвЮϜ дϾ϶

•̭ϝвЮϝϠ ϣЯϲжв ϸϜмв пЯК рмϲт

•ϣтЯ϶ЮϜ ЬЪІ пЯК ДϝУϲЮϜ пЯК ϸЛЯЂϦ ϤϝϠжЮϝϠ.

Cell Wall

Cell Membrane

Cytoplasm

Nucleus

Ribosome

ER

Mitochondrion

Chloroplasts

Vacuoles
14
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сϮЮмЪ ϾϝлϮ

•ϣтЯ϶ЮϜ Ϭϼϝ϶Ю ϸϜмв ϾϜϼТϜ

•ϣтЯ϶ЯЮ ϣϮϼϝ϶ЮϜ м ϣЯ϶ϜϸЮϜ ϸϜмвЮϜ йтϮмϦ

Cell Wall

Cell Membrane

Cytoplasm

Nucleus

Ribosome

ER

Mitochondrion

Chloroplasts

Vacuoles

Golgi Body
15
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ATOMIC STRUCTURE
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Atomic Structure
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 ̯ ϝ̵т϶тϼϝϦ Ϣϼ̵ϺЮϜ

1808 John Dalton

ATOMS

5/5/2023 3



Subatomic Particles

Particle 
Mass 
(kg) 

Charge 
(Coulombs) 

Charge 
(units) 

Electron (e
-
) 9.1 x 10

-31
 -1.6 x 10

-19
 -1 

Proton (p) 1.67 x 10
-27

 +1.6 x 10
-19

 +1 

Neutron (n) 1.67 x 10
-27

 0 0 
 

 

5/5/2023 4

mass p = mass n = 1840 x mass e-



Atomic Structure

Atoms are composed of

-Protons positively charged (+) particles

-Neutrons neutral particles )ϣжϲІЮϜ ϣЮϸϦЛв(

-Electrons negatively charged )-( particles

Protons and Neutrons are located in the 

nucleus.  

Electrons are found in orbitals surrounding the 

nucleus.  )ϣтϼϺЮϜ ϢϜмжЮϜ Ьмϲ ϤϜϼϜϸв(

5/5/2023 5



HELIUM ATOM

+
N

N

+

-
-

proton

electron neutron

Shell

5/5/2023 6



Atomic Structure
 ЬЪ ШЯϦвϦϢϼ̵Ϻ ̯ϜϸϸК ̯Ϝϸϸ̵ϲв двϤϝжмϦмϼϠЮϜТ ϝлϦϜмж с

ϣтϼϜϸвЮϜ ϤϝжмϼϦЪЮшϜ ϸϸК рмϝЂт мкм. ϸϸЛЮϜ ϜϺк
тЪЮϜ ЈϜм϶ЮϜ ϸϸ̵ϲт мкм рϼ̵ϺЮϜ ϸϸЛЮϜ пв̵Ђт ϣ̵тϚϝтв

 ϼЊжЛЯЮ(Element)ϸмЊЧвЮϜ.

Atomic number = number of 
protons = Z

5/5/2023 7



Atomic Structure

 ШЯϦвϦϤϝжмϦмϼϠЮϜϤϝжмϼϦтжЮϜм)ϼϺЮϜ ϢϜмжЮϜ Ϥϝжм̵Ъвϣт ( ̯ыϦЪ
ϢϼϺЮϜ ϣЯϦЪ аДЛв ЬЪ̵Іт ϝвлЯϦЪ ИмвϮвм ϣϠϼϝЧϦв:

Atomic Mass

 ϤϝжмϼϦтжЮϜ ϸϸКN + ϤϝжмϦмϼϠЮϜ ϸϸКZ = ϣЯϦЪЮϜ ϸϸКA

ϼϚϝДжЮϜ-Isotopes : рϼϺЮϜ ϸϸЛЮϜ ЀУжZ ЀУж рϒ ̪
 ϤϝжмϼϦтжЮϜ ϸϸЛϠ РыϦ϶ъϜм ̪ϼЊжЛЮϜN ϸϸЛϠ сЮϝϦЮϝϠм

 ϣЯϦЪЮϜA.

5/5/2023 8



ATOMIC STRUCTURE

the number of protons in an atom

the number of protons and 
neutrons in an atom

He
̻

̹Atomic number

Mass number

number of electrons = number of protons

5/5/2023 9



X
A

Z

H
1
1 H (D)

2
1 H (T)

3
1

U235
92 U238

92

Mass Number

Atomic Number
Element Symbol

5/5/2023 10
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•в пЮϖ ЬЧϦжт дϒ дмϼϦЪЮщЮ дЪвт ̪ϣЦϝА Ϣϼ̵ϺЮϜ ϞЂϦЪϦ ϝвϸжК рϺ ϼϜϸ
пЯКϒ ϣЦϝА .Ϻк дмЪϦми ϢϼϝϪв̳ ϣЮϝϲ сТ ϢϼϺЮϜExcited State.

• Ϣϼ̵ϺЮϜ ̵ЬЦϒ ϝлϦЮϝϲ сТ ̯ϜϼϜϼЧϦЂϜϢϼϝϪв̳ЮϜ ̯ϢϸϝК Ј̵Я϶ϦϦм ̪ ϝлϦЦϝА дв 
 ϝлϦЮϝϲ пЮϖ ϸмЛϦм ̪ЬϲϜϼв пЯК мϒ ϢϸϲϜм ̯ϣЛТϸ ϢϸϚϜϾЮϜ ̵тЂϝЂцϜϣ

Ϣϼ̵ЧϦЂвЮϜ.
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The Human Body
introduction 

 дϝЂжъϜ аЂϮ//ϣвϸЧв

Dr. M bakkour



An Overview of Anatomy

 ϱтϼІϦЮϜ :дϝЂжъϜ аЂϮ ϞтЪϼϦ ϣЂϜϼϸ.

 сЛАЧв)Gross anatomy(

 рϼлϮв)Microscopic anatomy (histology)(

 сϲАЂ)Surface anatomy(



The Hierarchy of human body

рϼІϠЮϜ аЂϮЯЮ свϼлЮϜ ЬЂЯЂϦЮϜ
 Chemical level ï atoms form molecules

 Cellular level ï cells and their functional subunits

 Tissue level ï a group of cells performing a common 

function

 Organ level ï a discrete structure made up of more than 

one tissue

 Organ system ï organs working together for a common 

purpose

 Organismal level ï the result of all simpler levels working 

in unison



ATOMIC STRUCTURE

ϣтϼϺЮϜ ϣтжϠЮϜ

2/2/2019 1

2/2/2019

ϣтЯ϶ЮϜ

ϸ .ϼмЪϠ ϼЎв

1



Systemic v. Regional Anatomy

сϲϝжЮϜ ϱтϼІϦЮϜ //рϾϝлϮЮϜ

 Systemic ï study of anatomy by system

 Regional ï study of anatomy by region

 Most students use a combination of regional and 

systemic study



The Integumentary System

сϮϼϝ϶ЮϜ сТыПЮϜ ϾϝлϮЮϜ
сϮϼϝ϶ЮϜ аЂϮЮϜ Атϲв сАПт.

оϺъϜ дв ϣЧтвЛЮϜ ϭЂжЮϜ свϲт.

 ϸ дтвϝϦтТ ϬϝϦжϜ.

ϣЧϲЯв ϸϸО м ϣтЂϲ ϤыϠЧϦЂв рмϲт.

ϢϼϜϼϲЮϜ аДжт.

аЂϮЯЮ дмЮ сАЛт.

ϼϝЛІцϜ рмϲт.



The Skeletal System

свДЛЮϜ сЯЪтлЮϜ ϾϝлϮЮϜ
аЂϮЮϜ свϲт м аКϸт.

ϤыЎЛЯЮ ϾЪϦϼв.

 двЎ аϸЮϜ ϤϝтϼЪ ϬϝϦжϜ

сЧжЮϜ.

ϸϼϜмІЯЮ дϜϾ϶.



The Muscular System

сЯЎЛЮϜ ϾϝлϮЮϜ
ϣЪϼϲЮϜ м ЬЧжϦЮϝϠ ϱвЂт.

йϮмЮϜ ϼтϠЛϦ.

ϢϼϜϼϲ ϬϝϦжϜ.



The Nervous System

сϠЊЛЮϜ ϾϝлϮЮϜ

м ϣтϾЪϼв ϣтϠЊК ϣЯвϮ дв РЮϓϦт

ϣтАтϲв.

 ϣтϾЪϼвЮϜ : сЪмІ Иϝ϶ж м Мϝвϸ.

 ϣтАтϲв : м ϣтϸм ϣЯвϮ м ϞϝЊКϒ

ϣтϸм ϢϼтДж.



The Endocrine System

рϸПЮϜ ϾϝлϮЮϜ

ДжϦЮ Ϥϝжмвϼк ϾϼУϦ сϦЮϜ ϸϸПЮϜ ат  :

 мвжЮϜ

ϣтϺПϦЮϜ

 ЀжϮЮϜ......



The Cardiovascular System

сϚϝКмЮϜ сϠЯЧЮϜ ϾϝлϮЮϜ

цϜ ϼϠК аϸЮϜ ϵЎϦ сϦЮϜ ϞЯЧЮϜ ϣЯЎК ϣтКм

ϣтмвϸЮϜ.

 аϸЮϜ ЬЧжϦ ϣтмвϸЮϜ ϣтКмцϜ ̪вϲт рϺЮϜ м Ь

 иϼмϸϠo2/co2 ̪ м аϝЛАЮϜ ϝЎтϒ м

ϤыЎУЮϜ.

Figure 1-2(f)



The Lymphatic System

рмϝУвЯЮϜ ϾϝлϮЮϜ

тКмцϜ дв ϣϠϼЂϦвЮϜ ЬϚϜмЂЮϜ АЧϦЯт ϣ

ϣтмвϸЮϜ.

̭ϝЎтϠЮϜ ϤϝтϼЪЮϜ пЯК рмϲт.

 ϸϝЎцϜ ϸтЮмϦЮ дϝЪв



The Respiratory System

сЂУжϦЮϜ ϾϝлϮЮϜ

дтϮЂЪмъϝϠ аϸЮϜ ϸмϾт.

 ИϾжтco2.

ϴϝжЂцϜ ϼϜϸϮ двЎ ЬЊϲт ЬϸϝϠϦЮϜ ϜϺк

ϣтϚϜмлЮϜ.



The Digestive System

свЎлЮϜ ϾϝлϮЮϜ

ϠϝЦ ϤϜϸϲм пЮϜ аϝЛАЮϜ ШтЪУϦ ϣЯ

ЈϝЊϦвыЮ.

ϾϜϼϠ ЬЪІϠ сЧϠϦвЮϜ ϰϼА.



The Urinary System

сЮмϠЮϜ ϾϝлϮЮϜ

ϤϝжтϮмϼϦжЮϜ ϤыЎТ дв ЈЯ϶ϦЮϜ.

ДϝУϲЮϜ м аϸЮϝϠ ϸϼϜмІЮϜ м ̭ϝвЮϜ атДжϦ

аϸЮϝϠ сЂϝЂъϜ сЎвϝϲЮϜ дϾϜмϦЮϜ)PH.(



Reproductive System

сЂϝжϦЮϜ ϾϝлϮЮϜ

Figure 1-2(l)

ϣтмϪжъϜ м ϣтϼЪϺЮϜ ЀϜϼКцϜ ϬϝϦжϜ.

ϣтЂжϮЮϜ ϤϝжмвϼлЮϜ ϬϝϦжϜ.

̭ϝЂжЮϜ ϸжК ϞтЯϲЮϜ ϬϝϦжϜ.



Gross Anatomy 

сЛАЧвЮϜ ϱтϼІϦЮϜ
ϣтϲтϼІϦЮϜ ϣтЛЎмЮϜ.

аϝвчЮ дϝжтЛЮϜ м ϣтвϸЧЮϜ йтвϸЦ пЯК РЦϜм Ј϶І.

аЂϮЮϜ дК ϸтЛϠ аϝлϠъϜ Йв аϝвчЮ дтϸтЮϜ ϣϲϜϼ.



Orientation and Directional Terms

 иϝϮϦъϜ м йϮмϦЮϜ ϤϝϲЯАЊв



Orientation and Directional Terms

иϝϮϦъϜ м йϮмϦЮϜ ϤϝϲЯАЊв



Orientation and Directional Terms

иϝϮϦъϜ м йϮмϦЮϜ ϤϝϲЯАЊв



Regional Terms

ϣтϲтϼІϦЮϜ сϲϜмжЮϜ ϤϝϲЯАЊв



Regional Terms

ϣтϲтϼІϦЮϜ сϲϜмжЮϜ ϤϝϲЯАЊв



Body Planes and Sections

аЂϮЮϜ ЙАϝЧв ϤϝϲЯАЊв

 /слϠϮ ЙАЧв Coronal (frontal) 

plane - Lies vertically and 

divides body into anterior 

and posterior parts

 /РЊϝж ЙАЧв Median 

(midsagittal) plane -

Specific sagittal plane that 

lies vertically in the 

midline



Body Planes and Sections

 /ЌϼϦЛв Transverse 

plane - runs 

horizontally and 

divides body into 

superior and 

inferior parts

Figure 1.5



Figure 1.6

Body Planes and Sections

 /Рϼϲжв Oblique section 

through the trunk



Body Cavities and Membranes

ϣтІОцϜ м аЂϮЮϜ РϠмϝϮϦ

 /рϼлД Dorsal body 
cavity

 Cavity subdivided 
into the cranial 
cavity and the 
vertebral cavity.

 /сУϲЦ Cranial cavity 
houses the brain.

 рϼЧТVertebral cavity 
runs through the 
vertebral column 
and encloses the 
spinal cord 



 /сжАϠ Ventral body 
cavity ï subdivided 
into: 

 /рϼϸЊ Thoracic 
cavity ï divided into 
three parts

 Two lateral parts 
each containing a 
lung surrounded by a 
pleural cavity 

 Mediastinum ï
contains the heart 
surrounded by the 
pericardial sac



 /сжАϠ Ventral body 

cavity

 Abdominopelvic

cavity ï divided into 

two parts

 /сжАϠ Abdominal 

cavity ï contains the 

liver, stomach, 

kidneys, and other 

organs

 /сЎмϲ Pelvic cavity

ï contains the 

bladder, some 

reproductive organs, 

and rectum



 /ϣтЯЊвЮϜ Serous cavities

 Pleura, pericardium, and peritoneum

 /ϣтϼϜϸϮ Parietal serosa ï outer wall of the cavity

 /ϣтмІϲ Visceral serosa covers the visceral organs





Other Body Cavities
 /рмвТ Oral cavity

 /сУжϒ Nasal cavity

 /сϮϝϮϲ Orbital cavities

 /пАЂм дϺϒ Middle ear cavities

 /сЯЊУвЮϜ Synovial cavities



ϜϼЪІ
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 ϣтϲтϼІϦЮϜ ϣтϲАЂЮϜ ϤϝвыЛЮϜ:

–

05/05/2023 2
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 ϣувϝϷзЮϜ ϢϹПЮϜ



–

Frontal bone  
Superior orbital

Maxilla
Zygomatic bone
Mastoid process

External occipital protuberance
Angle of the mandible
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Inferior orbital margin 
superior orbital margin 

lateral orbital margin 
medial orbital margin 

inner canthus
outer canthus

punctum lacrimae
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Tragus
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 сϳГЃЮϜ сКϝЛЇЮϜ ϱтϽЇϧЮϜ

ϼϹЋЮϜ-еГϡЮϜ-ЌнϳЮϜ

Surface and sectional anatomy and landmarks of 
the thorax  abdomen and pelvis











 ϣуϳГЃЮϜ ϣуϳтϽЇϧЮϜ ϤϝвыЛЮϜ\ еГϠмЌнϲ

Å

Å

Å

Å

Å

Å

Å

Å

Å



Å

Å

Å

Å

Å



ЌнϳЯЮ сУЯϷЮϜ ϼϜϹϯЮϜ

Å

Å

Å



 ϟуЪϜϽϧЮϜм сϲϜнзЮϜϣЂнЃϯгЮϜ



свϝвцϜ ϼϜϹϯЮϜ

Å

Å

Å

Åxiphoid processT9

ÅL4

Å

Å

Å

ÅL3-L4



Abdominal Quadrants

дАϠЮϜ ИϝϠϼϒ

 Abdominal quadrants divide the abdomen 

into four quadrants 

 Right upper and left upper quadrants

 Right lower and left lower quadrants



Abdominal Regions and Quadrants

йКϝϠϼϒ м дАϠЮϜ сϲϜмж
 Abdominal regions divide the abdomen into nine regions



 ϟуЪϜϽϧЮϜϣтнЇϳЮϜ

ϣЪϼϲϦв ̭ϝЎКϒ

 РыϦ϶ϝϠ РЯϦ϶Ϧ :

ϣтЛЎмЮϜ̪

ЀУжϦЮϜ̪

дϝЂжшϜ дϾм



еГϡЮϜ ̭ϝЇϲϒ ЙЎнϦ

Å

ÅT10

ÅC

ÅT10-T11

ÅT7-8

Å

ÅL1



Å

Å

ÅL4

Å

Å

ÅS3



сЮнϡЮϜ ϾϝлϯЮϜ ̭ϝЏКϒ

ÅL2L1

Å

ÅS1

Å

Å



дϝϯЛЮϜ

Å

Å

Å

Å



 ϤϝвыЛЮϜϣуКϝЛЇЮϜ\ЌнϳЮϜ

Å

Å

Å

Å

Å
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X-RAY
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Normal Chest X-Ray
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Abdominal X.ray

DR.MUHANNAD IBRAHIM



Normal Anatomy



























































Gallbladder Stones





Ureteric stone            Urinary bladder stones





BONES X.RAY
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Liver imaging 

DR.MUHANNAD IBRAHIM
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Indications for hepatic ct

 To assess equivocal imaging findings .

 Staging of hepatic neoplasms .

Metastatic workup of primary malignancies .

 Diagnosis of diffuse hepatic diseases .

 Assessment of biliary disease and tumor .

 Congenital anomalies

 Assessment of suspected post traumatic injury .



Anatomy   
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Practical Introduction To CT

DR.MUHANNAD IBRAHIM
DIAGNOSTIC RADIOLOGIST
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MEDIASTINAL ANATOMY





MEDISTINAL MASSES 

ANTERIOR MIDDLE POSTERIOR









consolidation with air bronchogram









Measure Spleen CT











Bowel obstructions are common and account for 20% of admissions with "surgical abdomens". 

Radiology is important in confirming the diagnosis and identifying the underlying cause.

https://radiopaedia.org/articles/acute-abdominal-pain?lang=us


Etiology
Small bowel obstruction

adhesions

hernias

malignancies 3

Large bowel obstruction

cancer

volvulus

diverticular disease 3

CT FINDINGS

A DISTINCT TRANSITION POINT WHERE BOWEL CALIBER CHANGES FROM NORMAL TO ABNORMAL

.1DILATED BOWEL LOOPS PROXIMAL TO THE TRANSITION POINT

Åsmall bowel >3.0 cm

Ålarge bowel >5 cm

a small bowel size threshold of 2.5 cm increases sensitivity for partial small bowel obstruction

ÅCOLLAPSED OR NORMAL CALIBER BOWEL DISTAL TO THE TRANSITIONAL POINT

ÅBOWEL WALL THICKENING

ÅSURROUNDING MESENTERIC FAT STRANDING INDICATING INFLAMMATION

ÅTWISTING OF THE MESENTERY IN CASES OF VOLVULUS

https://radiopaedia.org/articles/hernia-general?lang=us
https://radiopaedia.org/articles/colorectal-cancer-1?lang=us
https://radiopaedia.org/articles/colonic-diverticulosis?lang=us
https://radiopaedia.org/articles/missing?article[title]=transition-point&lang=us
https://radiopaedia.org/articles/intestinal-volvulus?lang=us




LARGE BOWEL OBSTRUCTION 





Pancreatitis
refers to inflammation involving the pancreas.

acute pancreatitis

chronic pancreatitis

Causes of pancreatitis

idiopathic

gallstones, genetic - cystic fibrosis

trauma

steroids

mumps (and other infections)/malignancy

autoimmune

hyperlipidemia/hypercalcemia/hyperparathyroidism (metabolic disorders)

ERCP

drugs (tetracyclines, furosemide, azathioprine, thiazides and many others)

https://radiopaedia.org/articles/pancreas?lang=us
https://radiopaedia.org/articles/acute-pancreatitis?lang=us
https://radiopaedia.org/articles/chronic-pancreatitis-2?lang=us
https://radiopaedia.org/articles/idiopathic?lang=us
https://radiopaedia.org/articles/gallstones-1?lang=us
https://radiopaedia.org/articles/cystic-fibrosis?lang=us
https://radiopaedia.org/articles/trauma?lang=us
https://radiopaedia.org/articles/mumps?lang=us
https://radiopaedia.org/articles/autoimmune-pancreatitis?lang=us
https://radiopaedia.org/articles/hypertriglyceridaemia-induced-pancreatitis-1?lang=us
https://radiopaedia.org/articles/hyperparathyroidism?lang=us
https://radiopaedia.org/articles/endoscopic-retrograde-cholangiopancreatography?lang=us




CHRONIC PANCREATITIS 
CALCIFICATIONS



бугУϦрϽϷж ЀϝтϽЫзϠ ϞϝлϧЮϜ

ϸ.Ϲзлв  букϜϽϠϖ





BRAIN ANATOMY
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Abdominal UltraSound

DR.MUHANNAD IBRAHIM

DIAGNOSTIC RADIOLOGIST 
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What are the benefits vs. risks 
 Benefits :

1. Ultrasound scanning is noninvasive

2. Ultrasound is widely available and easy to use , and less expensive 

than other imaging methods .

3. Doesn’t use any ionizing radiation .

4. Ultrasound is the preferred imaging modality for diagnosis and 
monitoring of pregnant women and unborn babies .

5. Provides real time imaging .

6. A good tool for guiding minimally invasive procedures such as  

needle biopsies and needle aspiration.

 Risks :

There are no knowns harmful effects on human 



Abdominal ultrasound indications 

 Localized abdominal pain with indefinite clinical picture .

 Suspected intra abdominal abscess .

 Abdominal mass .

 Abdominal trauma .

 Suspected cholecystitis .

 Jaundice .

 Liver cirrhosis .

 Suspected metastasis .

 Renal pain .
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