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Percentage of Contributions
Sources of Background Radiation

Miscellaneous (0.1%)

Nuclear Fuel Cycle (0.1%)
Fallout (<0.3%)

Occupational (0.3%)

Medical X-Rays (11%)_—=

il

Nuclear Medicine (4%)
Consumer Products (3%) -

Internal (11%)
Radon (55%)

Terrestrial (8%)

Cosmic (8%)
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X-Rays
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The X -ray tube

Expansion
\A diaphragm

Glass or metal envelope Qil

Vacuum \
|

% Anode

Shielding

Cathode 'arget

HV cable * HV cable

A diagram of an X-ray tube.

Cut-out
switch
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SSD: skin to source distance
SAD: skin to axis distance

DSD: diaphragm to skin distance
AO: field on skin

Ad: field at DO depth (field at the location of the
tumor)

adm A : field size at the point of dose maximum
(field at build-up point) a

d: depth (tumor depth)
dm. depth at dose maximum (Dmax)
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SSD type SAD type

60Co beam, 60Co beam,

SS5D =80cm, SAD =100 cm,

field size = 10x10 cm depth of isocenter = 10 cm,

field size of isometer = 10x10 cm

|sodose curves in S51) and SAD techniques



Build-Up Region
de all el ddlaia

SOURCE
Dpnax = 1004
aé?
@
wl
surace a
dmax ":d Dﬂl'
LD
dB:{ =] =

PATIENT

BUILD LIF
REGION

Dy = surface dose at the beam entrance side

D, =surface dose at the beam exit side
D..4 = dose maximum often normalized to 100

Build-up region
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Build-up points (depth of D__ ) for various photon energies

Superficial Orthovoltage Co60 4MV 6MV I0MV I8MV 25MV
Depthof 0 0 0.5 I 1.5 2.5 3.5 5

Field size=5x5 cm

Build-up points (depth of D__ ) for various electron energies
6 MeV 0 MeV 12 MeV 15 MeV 18 MeV 22 MeV
Depthof D__ (cm) 1.2 1.56 2.1 1.7 15 1.49
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SOURCE DIAMETER

Pz =+

SsD sSsD

COLLIMATOR

Geometrical
penumbra

Penumbral parameters and the calculation of the penumbra

P: penumbra

§: source diameter

SCD=SDD: source—collimator distance (= source—diaphragm distance) pP= S(SSD) jadesalfO1))
d=depth SCD

Field size does not affect penumbra.
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Inverse Square Law

rSad) o Al ¢ gila

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

 Forinstance, when the distance from the

source triples, the surface dose decreases
ninefold .



Intensity o

a2

d = distance

3d

INTENSITY
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The relationship between intensity and distance from the source
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* The inverse square law is very important in
both radiotherapy and protection from
radiation.
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>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 cancerinthe UKand 1in 4
will die from their disease



WHO Statistics
WTBIF/IF WCHoiF wedxe Hf1(FHbCH

m 2023 15 million people die from cancer
m Causes
Ageing population

Obesity
Smoking

5/5/2023
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What is Cancer? ?
nFAPDIF MK FB o

m 3BU/Division T uncontrolled cell diviSion e

m MBY/ Growth = —

from outer surface

= /[pyAMutation

m prlh/Spread T ability to move within the body
and survive in another part

5/5/2023 6
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Types of Cancer
OFAQ TR ARMKS

BMIThpfb/Carcinomas
BMbpFh/Sarcomas
BMYBI/Lymphomas

n K;Y1H/Leukaemias

5/5/2023
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Sorme Comman Some Prefixes Used in
Carcinomas Naming Cancers

FPREFIX MEAMNIMNG

adeno- gland
: chrondro-  cartilage
e Lymioh nodss erythro- red blood cell

hemangio- blood vessals
hepato- llver
 Some Common lipo- =
. Sarcomes lympho-  lymphocyte
Eﬂdﬂﬂr\ "ﬁ/.ﬂ""Fat melana- pigment call
Bl L myelo- bone marrow
Proctate '1____._, faﬂm myo- muscle

irn'a'n] ¢ __,_..---."'"“ Muzcle osteo- bone

5/5/2023
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NMORMAL CANCER

Large number of
dividing cells

Large, variable shaped
nuchei

Small cytoplasmic
valume relative
o nuclei

Variation in cell size
and shape

Loss of normal
specialized
cell features

Drisorganized
arrangement
of cells

Poorly defined

5/5/2023 tumor Doundary
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What causes cancer?
nFAP BIF MR

- 30%
~ Smoking and alcohol use

(172,000 deaths due to smoking and
19,000 deaths due to-alcohol use.} -

18-20%
Chronic infections

‘ 30-35%
Unbalanced diet

_ (Deaths occur mostly (One-third of all cancer
in poor countries due to deaths due to too many
hepatitis B virus, human

high-glycemic carbohydrates,
too many calories leading

to obesity, and lack of
physical activity.)

papillomavirus, HIV,
human T-cell leukemial<"
lymphoma, and «*

1%
& 7 Pollution
ceupation naaths gecur

mostly where
pollution is heavy.)

5/5/2023
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drAphslf/Carcinogenesis

Heredity(%/ / - )
Immunity
Chemical
Physical

Viral

Bacterial
Lifestyle

5/5/2023 11


http://www.alternative-cancer.net/images/Cancer_cell, brain.jpg

" JEEE
romi/Heredity

m 5-10% of Cancers

m Molecular biology
and Human
Genome Project

5/5/2023 12
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O

yirpmit/Heredity

m 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)

13



I KprBlF/ Immunity

m HIV/AIDS

® Immunosuppression

5/5/2023
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m Hepatitis B

m Human T-cell
Leukaemia virus

m Epstein Barr Virus
= Human Papilloma

Virus (HPV)

5/5/2023

high

Cervical Cancer Risk

boney

ArhmptT/Virusis

HPV Infection Increases Risk

for Cervical Cancer

Moninfected
WIOMEn

Wiomen
infected
with HPV

15
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arlfpt/Bacterial
. H. pylori

m Other Parasites:
1 Schistosoma (frhpfnfiF)

oral
sucker

uterus

ventral
sucker

gut

5/5/2023 16
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uTmBTb pFMB/Chemical
i wtlige Alcohol
:}i Asbestos

: Wood dust

Rubber, plastics, dyes
Tar

Aflatoxin

Tobacco

17



nraph/ Smoking

m Single biggest cause
of cancer

m 25-40% smokers die
In middle age

m 91in 10 lung cancers

m Know to cause cancer
In 1950

5/5/2023 18
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bumchF M araphli/ Smoking and alcohol

Combination of Alcohol and Cigarettes
Increases Risk for Cancer of the Esophagus
0=

30

F0ix

=
—mn
4+ 0 4

ALCOHCLIC DRIMKS u
consumed per day

Risk Increase

10

+

P."LEI:.;S OF CHOARETTES 7
consumed per day e o Z+ Z+

5/5/2023
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cirfk Swiyik/Industrial pollution

Bl ':, _'i v 2
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0 » W N
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E L —r '
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“
5
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E
1930 1950 1970 1990

YEAR
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WrtTC1T MFRI/Physical causes

m rTHY) OMT yil/Ultraviolet radiation
1 Sunlight
1 Certain industrial sources

m nYBlF wlluf/Radiation
IRadon
—1Cancer treatment

5/5/2023
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QJ)KFMK)F/ Obes |ty Lifestyle:

- Highly caloric diet, rich in

fat, carbohydrates and

animal protein

- Low physical activity
Conseqguences:

- Cancer

- Diabetes

- Cardiovascular
disease

- Hypertension

5/5/2023 22



Itk Ar/Lifestyle

m pB/liF/Age
m inBff/Occupation

m Op/iF/Ethnicity

5/5/2023 )3
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Summary

cBft ahuie KB MK AFAPTIF =
o] )

ampc MR aB prp/iF LUpkK
Jivpe buth AbBT M AFAQTIF

Uhc) KpsF i1 bps Vv =

. apMil yTpTEBIF wicpBlF SURVIVOR

apMlF apb PR wrilpK Y IGF Wil m |
.p It p10 p1lH>

4

GURVIVOR

é

Who knows more about
cancet than v
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8.

9.

10 Rules to Avoid Cancer

Donit smoke
Donit smoke.

Donit smoke.

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

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

Eat fresh fruit and vegetables several times a day.
Be physically active and avoid obesity.

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

Have the right genes.

10. Have good luck !

5/5/2023
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Structure of DNA and RNA

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

A DNA & Deoxyribonucleic acid
A RNA & Ribonucleic acid

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

Friday, May 5, 2023 Dr. M . bakkour 1



A Both DNA and RNA are polynucleotides.

A They are made up of smaller molecules
called nucleotides.

A DNA is made of two polynucleotide strands:
A RNA is made of a single polynucleotide strand:

Friday, May 5, 2023

N



Structure of a nucleotide

A nucleotide is made of 3
components:

A A Pentose sugar
A Thisis a 5 carbon sugar

A The sugar in DNA is
deoxyribose.

A The sugarin RNA is
ribose.

Friday, May 5, 2023



A A Phosphate group

A Phosphate groups are
important because
they link the sugar on
one nucleotide onto
the phosphate of the
next nucleotide to
make a polynucleotide.




Structure of a nucleotide

A A Nitogenous base

A In DNA the four bases are:
T Thymine
T Adenine
T Cytosine
T Guanine

A In RNA the four bases are:
T Uracil
T Adenine
T Cytosine
T Guanine

Friday, May 5, 2023 5



Nitrogenous bases — Two types

Pyramidines Purines

Friday, May 5, 2023



A Nucleotides are . Ctnymine >
connected to each other sugr
via the phosphate on one
Pposp GErt e

nucleotide and the sugar
on the next nucleotide @

cytosine

P

A A Polynucleotide T,

adenine <

a Part of a polynucleotide. Each nucleotide
is linked to the next by covalent bonds
between their phosphates and sugars.

Friday,



Base pairing

A 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

'

B

K
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22

&P

(€

€

!

D )

W

Wi

base pair

sugar-phosphate
backbone

A simplified diagram of a DNA molecule

showing its backbone of alternating
sugar-phosphate units, with the bases

projecting into the centre creating base pairs.



| . Thymine (T)
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—33
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! Hydrogen bond
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The Rule:

A Adenine always base pairs with Thymine (or
Uracil if RNA)

A Cytosine always base pairs with Guanine.

A This is beacuse there is exactly enough room
for one purine and one pyramide base

between the two polynucleotide strands of
DNA.

12



Purines Pyramidines

Adenine e¢—p Thymine
Adenine e¢—h Uracil

Guanine ¢y Cytosine

Friday, May 5, 2023
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Subatomic Particles
3 5al) Al 38 145 Al sl Glavuall

Particle Mass Charge Charge
(kg) (Coulombs)  (units)
Electron (¢) 9.1 x 10" -1.6x10™ -1

Proton (p) 1.67 x 10" +1.6 x 10™° +1

Neutron (n) 1.67 x 10’ 0 0

mass p = mass n = 1840 x mass e
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Atomic Structure

Atoms are composed of
-Protons — positively charged (+) particles
-Neutrons — neutral particles (wxc IHF wiph/g)

-Electrons — negatively charged (-) particles

Protons and Neutrons are located in the
nucleus.

Electrons are found in orbitals surrounding the
nucleus. (WrpMF Uk bmc YfpfhB )

5/5/2023 5



HELIUM ATOM
Shell
oton

pr

&2

electron heutron
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FITORMK
pp/F FMK LLJTprBK)F CI mmpbb@mF |o|oK pM BT MKM
WrCFTBTHIF B FMMF pbcT MKM poMiF pp/IF nB T

MHYB{F (Element) pHox/H

Atomic number = number of
protons = Z

5/5/2023 7



Atomic Structure

bbb (WTpMF Wrmule Apxmb) Spimviphriiim Srxmbmp sk LAHBh
oMk Wb affiB bb 1T FBNfhD MmBTBM L7pF4hB

Atomic Mass
A Wb ppK = Z Ypivbmpk ppK + N Ypimphidk ppK

EYx pf_Z poViF pp/iF EYx :Isotopes -pfF/axF
bp/1} clfhlFm N Arxmphilk pp/1h PbihabiM_ pHo/IN
A WAHbiF
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ATOMIC STRUCTURE

Mass number
the number ot protons ana

neutrons in an atom

Atomic number
the number of protons in an atom

number of electrons number of protons

5/5/2023 9
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Mass Number — A

Atomic Number —— Z

H

235

H(MD) H(T)
X +<— Element Symbol
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pM pfpe Nl bYykr af amphbiwd abet _ WUFA WpMF Mhhbh FBOKK e
Excited State lpfiB wiFc cT lpMk nMK ambym . MAKT WLFA

FblFA AB llprK THbhm_ Uprlelk pnjlFc T ForpSh ot -bLI pHiF
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The Human Body

Introduction
yspYs// nrhxwk ahT

Dr. M bakkour



An Overview of Anatomy

[Arhibk ahT Mrbph Whipp - 1p IhiF =

(Gross anatomy) C/IAYB .
(Microscopic anatomy (histology)) PENTB
(Surface anatomy) CCAh



The Hierarchy of human body
pp 1%k abTH cepnlF bhihkik

Chemical level T atoms form molecules
Cellular level T cells and their functional subunits

Tissue level T a group of cells performing a common
function

Organ level T a discrete structure made up of more than
one tissue

Organ system T organs working together for a common
purpose

Organismal level T the result of all simpler levels working
In unison



Smooth muscle cell

@ Cellular level [ Atoms
Cells are made up of
molecules.

Molecules

(@) Chemical level
Atoms combine to
form molecules.
Smooth
muscle
tissue

Tissues consist of Cardiovascular

similar types of cells. system T

vessels |/
v —Epithelial

f—" | lissue

~ i Smooth Blood

" muscle - vessel

tissue (organ)

Connective ~_ i 1! ® Organismal level
tissue = ; /- The human organism
4 ] is made up of many
@ Organ level organ systems.
Organs are made up of
different types of tissues.

Organ systems consist of different
organs that work together closely.




Systemic v. Regional Anatomy
PCrNTHF //ccrik oTp IhiF
= Systemic T study of anatomy by system
= Regional T study of anatomy by region

= Most students use a combination of regional and
systemic study



The Integumentary System

CcTpfatF CTIMF CPATHF

.cTpralf ahTiF Atcs CAllT = ——Hair

.OMbt aB Wirs/liF hkF cBCT =

] (> _Epidermis and
. b AT e | | ; associated glands

4ctB bpO M yrhe Ybiihe pucT = Lk A

AptpclF alyr =
AbTH oml cAllT =

LFIUF pMCT =

T Flngernall

' |

f

I'Illk &l /




The Skeletal System
ce/iF cAbrnlk CpnTk

btk cBct M aKpr = L
bl Chips = .1
ABSJ/ aplF Afrpb Ofpf = Sternum 4
Ribs ——
e Cartilage — -7
-ppFMI% .U.FC3 X Vertebrae {—_—:::_:._.i.r

Sacrum

WA , |\ Pelvis

| | { 1
vl J|' g
W) ]
VAR | #3\ | |
oy | BELA !

APPENDICULAR
SKELETON

— Supporting bones

. (scapula and clavicle)

AL
Al

i )Lower limb bones




The Muscular System

CIY M CrnrhiF

bpcClF M bUihlf} oBhT =
JtmiF prily =
ApFpC OfiF =




The Nervous System
CIF/F Crnhif
M WTChpB WTHLK uist ag Plhr =
TATCB
. Cbml W% m Mrep : yiCbpslF =
M WTOM WfBT M MHBKY : WTATCB = i 2
oM Upt/dx 17 I\ \ Peripheral

nervous
system

Peripheral
nerves

&2



The Endocrine System
PPIF CrnhiF

— Pineal gland
—— Pituitary gland

o - — Thyroid gland
~) ‘ Parathyroid gland
| " Thymus gland
i ———Pancreas
[ Vi —a
| . @_?g_ihﬂ_ ~— Adrenal gland

|II
1

-~ 1|\ Kidney

[ ¥ T
. Testes
in male

"| |
T |
[ |I
A
g E o R
gt & 2007 Pearson Education, Inc,, fpubl

i Ime,, publishing as Benjamin Cummings




The Cardiovascular System
CCFKMIF CoRUiF Crn(F
utkmu oK ablk €Y cifif WUk YK
WmBfF
becT pMF M _ aplF by wimeplF wTKmuf =

v asNAK FYT M_ 02/co. ipmp)
YbIYViF




The Lymphatic System

PMFYBRF CRATHF
UTKmuF ag wiphhelk bimhiF Athfr = ¥
- 'WTMBWF = —— Lymph nodes
. YT Arpblk niK pucr = g Thymus gland

DFYLF priv) agbe



The Respiratory System

Cchyxlk Crnhk
~_——Nasal cavity
ArTHbvbr) aplk pMCT - = 48— Sinuses
.CO: UCKT = ¥ Pharynx
OnbUF pipT ABY bHber bprhF Mk = [ ~__ Larynx
T ﬂK) L ~Trachea

“‘ Bronchi
__Lung
~Diaphragm



The Digestive System
cBY nik CrnTk

UPRL Afpem nif apTAF Wby = *\__sanvaiy glaiid

~JfrbiBbl . Pharynx
.Clp? bb 1% cYhBlF upA = V" -Esophagus
Sl  Liver

£ 5 Stomach
AR — Gallbladder
"\ Large intestine

\ S 3 ‘ S ma I I
' intestine




The Urinary System
CIMHF CrnF

Yprtuphlt AbiYT ag Ik =

Ap/cll m aplF) pofm N m_ fifF ar/liy =
.(PH)aplF} chrhbt cYBrclk aChmhk

Ureter
Y Urlnary bladder

" Urethra




Reproductive System
C hxylk CrATHF
UTMDrF M WTOBMF EFOKLF O =
TRy ArsvBpniF Oppie
. FDOKE prK Aadclk Ok

_Ductus deferens (N _Mammary gland
Seminal vesicles |
'~ _Prostate gland

_' | __-Uterine tube

—Penis AW
~___Epididymis By Ovary
[ Testis R " Uterus
: Scrotum _ i."l Vagina
' | “External genitalia




Gross Anatomy
cJIAYBAF 1P 1 beF ureTp IyF anS’/M)()F .

.arul apvr/F m yrepdlF wepl NiK PUm J 31 =
btk oK prm asmiuf Ws arsull athilF wckp

region

Trunk
region | Abdomen




Orientation and Directional Terms

nFthsl M nTmhF 9rciAHB
LE

Orientation and Directional Terms

Term Definition Example

Superior (cranial) Toward the head end or upper part of a A The head is superior to the abdomen.
structure or the body; above

Inferior (caudal) Away from the head end or toward the
lower part of a structure or the body; below

The navel is inferior to the chin.

Anterior (ventral)* Toward or at the front of the body;

The breastbone is anterior to the spine.
in front of

Posterior (dorsal)* Toward or at the back of the body; behind The heart is posterior to the breastbone.

4
&
¥S

*Whereas the terms ventral and anterior are synonymous in humans, this is not although the dorsal and posterior surfaces are the same in humans, the term
the case in four-legged animals. Ventral specifically refers to the "belly” of a dorsal specifically refers to an animal's back. Thus, the dorsal surface of four-
vertebrate animal and thus is the inferior surface of four-legged animals. Likewise, legged animals is their superior surface.




Term

Medial

Lateral

Proximal

Distal

Orientation and Directional Terms

nFthbE M TME YrciAHB

LE
Orientation and Directional Terms
Definition
Toward or at the midline of the body;
on the inner side of &

Away from the midline of the body; on the
outer side of :

Closer to the origin of the body part or the
point of attachment of a limb to the body f \
trunk

Farther from the origin of a body part or the

point of attachment of a limb to the body J \
trunk

Example

The heart is medial to the arm.

The arms are lateral to the chest.

The elbow is proximal to the wrist.

The knee is distal to the thigh.




Orientation and Directional Terms

nFthbE M nPMbE ArciAHB

LE
ﬂ Orientation and Directional Terms

Term Definition Example
Superficial (external) Toward or at the body surface The skin is superficial to the skeletal
muscles.
— -—
Deep (internal) Away from the body surface; more internal The lungs are deep to the skin.

lpsilateral On the same side The right hand and right foot are
ipsilateral.
Contralateral On opposite sides The right hand and left foot are

contralateral.




Regional Terms
WrcTp Ehik ccivmlk YrciAHbB

Cephalic
Frontal
Orbital
Nasal ——— " ¥&\ &

Oral ———— _ Uansyly .
Mental——_g___‘___ | Upper limb

Cervical —E Sk ’;_j___f—-Acrnmial
3 —Brachial (arm)

Thoracic P <i# :
Sternal — [+ SE— /

Antecubital
Axillary K / /_
ammaw—_—L /

| & 1
Abdominal o / /—Antebrachnal

(forearm)
/ ~Carpal (wrist)

Umbilical

Pelvic Manus (hand)

_~—Pollex

\ \“"h— Palmar
- _ \\ "*——Digital
Inguinal (groin)—" | _ \ \ Lower limb
_ _ At/ ™\ \——Coxal (hip)
Pubic (genital) g\l ~——Femoral (thigh)
SN N ———_Patellar

{ 1 I;/,—-—Crural (leg)

L B | : Fibular or peroneal
[ ] = Thorax o Pedal (foot)

|:| = Abdomen | . _’F_,,..«—Tarsal (ankle)

Y 4 Metatarsal
| = Back (Dorsum) [ | | / S

Key:

._r_,,—--—""—'_’._

s Hallux
{a) Anterior/Ventral




Regional Terms
WrcTp Ihk cchvulk YrciAHbB

Cephalic
— Otic
Occipital (back
of head)

Upper limb

Acromial \ 2ol
Brachial (arm)— >~ Back (dorsal)
\ 5 fﬁn:apular
V 4 = K

L4
A

Cervical

Dlecranal—\

ol | ¥ ’k_,‘-z—v.ertebral
Antebrachial—~_ |

(forearm) _\;\ \ A

/ |

Lumbar

' \ Sacral
Manus (hand) | }///Gmteal

Metacarpal——"

; / : 1."!:.:'
Lower limb ' Perineal (between
® s ' anus and external

Femoral (thigh)—" genitalia)
Popliteal ——— |

Sural (calf)
Fibular or peroneal —
Pedal (foot)

Calcaneal -\\r ) f
Plantar —_________H_
(b) Posterior/Dorsal




Body Planes and Sections
ahTik NAf4B YrClAHoB

Frontal plane ____
| =

=—— Median (midsagittal)

« cmt [1Ais/Coronal (frontal) 1L AN
plane - Lies vertically and T R K rrnevece pne
divides body into anterior |
and posterior parts

= Pk IAYs/Median
(midsagittal) plane -

Specific sagittal plane that (a) Frontal section (&) ;r;};jf};g;g:;g:; through (e} Modian inddsasittal
lies vertically in the
midline

Liver .| Liver| Spinal Aorta. | Spleen Vertebral
Left and o cord Stomach column |
right lung Stomach Subcutaneous fat layer Rectum Pubic symphysis

Intestines




Body Planes and Sections

Frontal plane |
T "

=—— Median (midsagittal)
plane

- \Transverse plane

» Kpys/Transverse
plane - runs
horizontally and
divides body into
superior and S — () Transuerse sootion thouah (0 stan (migsgian

Inferior parts

Liver| Spinal Aorta | Spleen Vertebral \ | iactines

Liver
tA cord Stomach column

Left and
right lung Stomach Subcutaneous fat layer Rectum  Pubic symphysis




Body Planes and Sections

= Ppcis/Oblique section ‘
through the trunk e




Body Cavities and Membranes
Wt 10U M ahtik PIvpth

= ppnf/Dorsal body
cavity

= Cavity subdivided
Into the cranial
cavity and the
vertebral cavity.

= c)cl/Cranial cavity
houses the brain.

= ppiTVertebral cavity
runs through the
vertebral column
and encloses the
spinal cord

Cranial cavity ;tii-" __
(contains braiW ety

Dorsal
body
cavity

Thoracic

L cavity
.\ (contains
~ | heart

.| and lungs)

(contains spinal
cord)

Key:
| |Dorsal body cavity
B Ventral body cavity

(a) Lateral view

Diaphragm
Abdominal cavity
(contains digestive
viscera, kidneys, and
peritoneal cavity)

Pelvic cavity
(contains bladder,
reproductive organs,
rectum, and
peritoneal cavity)




= crA%¥Ventral body

- - - - = : Key:
Ca.VIty | SUdeVIdEd S;i:l;a'_“g} j:}orsalbodvcaviw

Tal (e} Il Ventral body cavity
» pppHb/Thoracic carty
cavity T divided into e | S5
three parts | St
= Two lateral parts and lungs)| wi peart
each containing a ane pericardial | N
lung surrounded by a Displicagin “4 Vit
pleural cavity bty T | (oo
= Mediastinum T portoncalcay) | VR | | covieo
contains the heart tconteins bigaer, ORI
surrounded by the b g |

pericardial sac TR O™ il ks e



= crA¥Ventral body
Ca.VI ty - - ¢ -' Key:

ity ._ F ' |Dorsal body cavity
= Abdominopelvic : B ventral body cavit
cavity T divided into o
fwo parts L e
= crA)YAbdominal (Pontsing™] L and-—l}
cavity T containsthe [t ey
liver, stomach, vy NS
kidneys, and other Diaphragm ———— U oy
Abdominal cavity — & (thoracic and
el ey (W) | chdominc-
= cYwc/Pelvic cavity gy N cavities)
T contains the raproskisti® ofguss;, I
bladder, some Feehogent st

{b) Anterior view

reproductive organs,
and rectum



WriHbBIF/ Serous cavities

= Pleura, pericardium, and peritoneum
= |rpfpt/Parietal serosa T outer wall of the cavity
= tmlc/Visceral serosa covers the visceral organs

_7—Outer balloon wall
"/ (comparable to
parietal serosa)
" Air (comparable to
serous cavity)

Inner balloon wall
(comparable to
visceral serosa)

Heart- _— Parietal
= pericardium

Pericardial cavity
with serous fluid

—— Visceral
pericardium




,—Parietal pleura

/" —Pleural cavity
-/ with serous
fluid

Visceral
pleura

"~ ———Diaphragm

_—Wall of
' body trunk

Kidney
(retroperitoneal

Posterior

> Peritoneal
' cavity (with

peritoneum L AN serous fluid)
R — Stomach

Liver—~ > Visceral

Anterior peritoneum
(d)




Other Body Cavities

pmeT/Oral cavity

cYW/Nasal cavity
ctytc/Orbital cavities

nAnbm gMf/Middle ear cavities
ciHbYBif/Synovial cavities

g Middle ear
’ cavity

Synovial cavity
: ! Y in a joint between
Orh!tal FL -7 neck vertebrae
‘1 cavity "

S - " - i —
L, J Bl — =
S . ¢ = i
% R i  — /
J A . ; F _ '
& = 4 AL '.; ¥ i

7 oral cavity -/ Fibrous —

(mouth) = e capsule
/ around

Tongue 7 ) e — joint
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PARIETAL REGION
FRONTAL REGION

TEMPORAL REGION
ORBITAL REGION

- . NASAL REGION
ZYGOMATIC REGION
INFRACRBITAL REGION

OCCIPITAL REGION
AURICULAR REGION

BUCCAL REGION
QRAL REGION

MENTAL REGION
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PARIETAL REGION
FROMTAL REGHM
TEMPORAL REGIOHN
DCCIPITAL BEGION

ALIRICULAR REGION

CRBITAL REGHON

MNASAL REGION
LY GOMATIC REGIOM
INFRACIRBITAL REGION

BLUCCAL REGION
CDHAL REGION

MENTAL REGION

() Pigghl katoral vein
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PARIETAL REGHIN
FRONTAL REGHIN
TEMPORAL REGION
OCCIPITAL REGION

ALURICULAR REGION

CRBITAL REGHOM
MNASAL REGIDON
ZYGOMATIC REGION
INFRAOQRBITAL REGION
DRAL REGION

MENTAL REGION

BUCCAL REGION

(L} Pieghid lataral viiw



L il 5 el —
s il 5 el el cladlal

Frontal bone

(gied) aadh aaail age 8 zlaall i JS5 1 Superior orbital
ot Jadl ¢ (elaallas,d Lin s Al sk ol ) candll JulS Jas
PTEEN

Maxilla

Zygomatic bone

. el JalS Jaal dsull aall vasdl aee 1 Mastoid process
External occipital protuberance

e ¢ aalaidl) sl @»ﬂ 5 Jiwl 35 ax 51t Angle of the mandible
RSPUFIS TP
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PARIETAL REGIHIN

TEMPORAL REGICH
CIPITAL REGION
LURICULAR REGION
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(1) Frigght latoral view

FRONTAL REGHIN

CREBITAL REGHIN
MASAL REGION

LY GOMATIC REGHON
INFRACRBITAL REGION
QRAL REGION

MENTAL REGION

Copyrspht © Tha MecGrse-Hill COMpPanss. Nt PEITUGRoN Fegsred 0 repeniettnn oF dipiy

Frontal ——
Cranial 4 Temporal.

Occipital =
P ‘_"_'_!_ _— Auricular

o — Orbital

Masal

: \\\;# e - Facial

- Buccal

». & Mental |

e Neck (cervical)

E. 1;‘:
%

Nuchal—"
(postenor
neck)



zlaall s Aladlall
D daadae e o

(\\.\\\ Caa ASJA.M 9 3\.;\);3\ 9 UJJM 9 )A&n_i ).\2.\.1 w\ L_\LAM\)
Inferior orbital margin

superior orbital margin
lateral orbital margin
medial orbital margin
inner canthus

outer canthus

GwY\ adl) el C)ud\ o] Leaiad any punctum lacrimae
&ude;uahum‘j@;(@uY\uﬁﬂ\c_uﬂ\dsﬂ
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Lateral canthus
Medial canthus The mid-pupiliary

line runs vertically
down the midpoint
of the pupil when
looking directly
forward

Figure 1. The anatomical regions of the eye. (A) Medial
orbital rim; (B) central inferior orbital rim; (C) lateral
inferior orbital im: and (D) malar (cheek) area.

LEF T R km&umm’mm:ﬂ A mRaory Al e

Site where Eyebrow
e with Eyelid
cornea Eyelashes
Palpebral — ~Pupli
fissure Lacrimal
earuncle

Lateral - - - Medial
commissure commissure
(canthus) {canthus)

- Sclera
i (covered by
Eyelld conjunctiva)

208 Padruty® 3 kv I

RS nar

Lsrena e -

Pt il s,

HHRHE At L

Piamcaio il et
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3 ,i_-'-,"dT E..||i| Yy dfp .ﬁ-
=

e Glabella
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Surface and sectional anatomy and landmarks of
the thorax abdomen and pelvis
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Pl

' Parts and regions of the thorax

Boundaries

» Superiorly - jugular notch,
sternoclavicular joint,
superior border of clavicle,
acromion, spinous
processes of C7

= Inferiorly - xiphoid process,
costal arch, 12th and 11th
ribs, veriebra T12

Regions
» Thoracic wall
= Thoracic cavity







+ 3 Anterior Planes
= Median Flane
« 2% Midclavicular Plane

+ 3 Anterolateral Planes
* Anterior Axillary Plane
* Midaxillary Plans
* Paosterior Axillary Plane
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Abdominal Quadrants
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=  Abdominal quadrants divide the abdomen
Into four quadrants

= Right upper and left upper quadrants
= Right lower and left lower quadrants

Right
lower
quadrant

(c)

upper
quadrant

Left
lower
quadrant




Abdominal Regions and Quadrants
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= Abdominal regions divide the abdomen into nine regions
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Electron Accelerators

e Complex control system
e Reliance on computers
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Normal Chest X-Ray

. PAERECT L

Anatomy - Cardiac Silhouette and Mediastinum

Aortic arch

Ascending aorta .
Aortopulmonary window

Right pulmonary artery Left pulmonary artery

Left atrium
Right atrium

Left ventricle

Descending anrta



How to interpret the chest X-rays
*  Optimal quality radiograph
* Patient Data and previous films
* CTsupport

Discriminate
betweean




* Nodules

* Masses

Focal lesions o

* Cavities




Nodules

Well defined lesion measuring 3cm or less

* Tuberculoma

* Hamartoma

* Bronchogenic ca.
L

* AVM

* Hydatid cyst




* Tuberculomao

* Metastases
* AVM

How to discriminate between the lesions 2!!

Smooth edge with matrnx calcification =

" Aamarroma

* Bronchogenic ca.

" Hyddatid Cyst

* Number

® Edge

* Cdalcium

* Density

® Vascular pedicle



.

-

i

Speculjated margin = malignant lesion

Tuberculoma
Hamartoma
Bronchogenic carcinoma
Metastases

AVM

Hydatid cyst

* & & & &

Mumilzen

Edge

Colcium

Dernsity

Vascular pedicle




Pulmonary vascular malformation




Masses

Well defined lesion measuring more than 3cm

* Bronchogenic Carcinoma
* Hydalid Cyst
* Metlastalic deposil

CT is needed lo show if the lesion is cystic or solid 71!



Hydatid Cyst
,..Y;.,w-. <



Solid with no known primary malignancy = Br. Ca.
Solid with known primary malignancy = deposit

. .
* Hydalid Cysi
* Melastatic depaosit




Cannon ball deposits




Patch

An ill defined lesion with air bronchogram

Alr bronchogram = Air filled bronchi passing through opaque lung parenchyma
Vg

2

CQrmrmam

* Pulmonary lesion

* Alveolar pathology
* Consolidation

Pneumonia
Infarction




Pneumonia .

Air
bronchogram




Pneumonic consolidation

Consolidation within the
superior segment of the left
loweer lobe. Chlamydophila
pneumoniae was isolated as
the causative organism for
this -
Consolidation has resolved
on the follow-up CXR
performed one month later.




Cavities

A cavily is a lesion that is partially or totally contains air




Thick Wall Thin Wall

Air only

Pneumatocoele

Inner margin srmooth = Chrenic abscess




Air & FlUid Look to the surface of the fluid I.Ung CleCESS

* Straight surface = Abscess I

* Wavysurface =Ruptured hydatld cyst



Lung albscess




AIr & Mass

* Necrotic tumor




Cavitation implies

comm unication with an
airway . Radiologically, it
allows some
characterization of the wall,
with a thickened, rregular,
nodular implying cancer . A
thin-walled cavily may still
be an abscess or may
indicate a post-infective
pneumatocoele, an
infected bulla, a resolving
hasmatoma or contusion,
or a pulmonary infarct
(rare).




Plueral Effusion

CHF

Para pneumonic

Irauma

Pulmonary embolism

Tumors of the lung and pleura
Autoimmune disease

Renal failure




Neumothorax

Asthma

COFPD

Pulmonary inTection
Neoplasm

Marfanas syndrome
Smoking cocaine

=

Spontaneous Pneumothorax occurs without an obvious inciting incident,

.
o
k.
L
&
&
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Bronchogenic |
carcinoma
















What is the
diagnosis?

03




Pleural Effusion
(Bilateral)

04




What is the
diagnosis?




Lung Abscess




What is the
diagnosis?




Pneumonia
(Right Middle and
both Lower Lobes)




Thank you






Normal Anatomy










D - Dense structures as bones & soft asspes.
E - Evervthing else as foreign bodies,....

g




» Free air beneath the diaphragm.
The patient had undergone abdominal surgerv 3 days earher.




» Free air beneath the diaphragm.
The patient had pgrforated gastric uleer.




1 - Small vs large bowel ?

traverse small bowel \‘

valvulage conniventes g
N

¥

hausira —_

do nof traverse bowel




3 - Cause of small bowel dilatation ?

2 1. Mechanical obstruction:

_ Congemtal , ...

_ Acquured :
Adhesions (post-operative, look for surgical chips, history,..).
Obstructed hernia containing bowel.
Intussusception.
Volvulus of midgut.
Gallstone 1leus.

3 2. lleus:
_ Generalized : post-pperative.
_ Localized : mflammatory.




* Distended small bowel.
* No large bowel gas.
Diagnosis: small bowel obstruction.




* Centrally located dilated bowel loops.
*  Mulaple air-fluid levels.
* Bowel folds are thin and complete.

Diagnosis: small bowel obstruction.

Eme S @R AE Y0 e A 8w e



* Distended gas-hilled colon, present
centrally and peripherally in the
abdomen.

*  Multple air-fluid levels.
« Bowel folds are thick and incomplete.|

Diagnosis: large bowel obstruction.

05:41 AM
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Dilated large bowel

- Large bowel obstructions are far less common than small bowel
obstructions, accounting for only 20% of all bowel obstructions.

+ The classic presentation 1s with abdominal pain, distension, and failure of

passage of flatus and stool.
As dilatation of the colon mcreases, the sk of perforation also increases.

Causes of large bowel 0{)5[111(11:-[0[]:

Malhgnancy (colorectal carcinoma 1s the most common cause of large
bowel obstruction 1n adults). (50-60%)

Diverticular stricture. The second most common cause in adults
Together, obstructing tumors and acute diverticuliis account for 90%

Volvulus.

Faecal impaction (most common cause i immobile elderly persons)




» Dilated Small bowel.
Multiple dilated (> 3 em) gas-filled bowel loops are seen having central location with
valvulae conniventes seen throughout.




»  Dilated Small bowel. .
Multiple dilated (> 3 cm) gas-filled bowel loops are seen having central location with
valvulae conniventes seen throughout.




» Dilated Large bowel.
Multiple dilated (> 5.5 cm) gas-filled bowel loops are seen having circumferental
location with haustra seen throughout.




» Dilated Large bowel.
Multiple dilated (> 5.5 cm) gas-hlled bowel loops are seen having circumferennal
location with haustra seen throughout.




ic ] _
» Cecal volvulus.
Rounded comma-shaped dilated bowel loop crossing midline & extending to left
upper quadrant, showing haustral pattern. Collapsed distal colon.




Sigmoid Volvulus Cecal Volvulus

< 2nd most common site of volvulus (Sigmoid 1st)

Sigmoid colon
twists on mesentery

%

Diagnosis

« Plain film (Low specificity) [U-shaped, bent inner tube] _ ) _

« Abdominal CT scan Congenital defect in peritoneum

« Contrast enema resulting in the twisting of the
- mobile segment of the cecum

Risk factors

« Nursing home patients :
. Elderly Risk factors

. Bad Benand ' Helatwty yoqnger than sigmoid volvulus (30s-50s)
- Chronic constipation « Associated with marathon runners

+ Increased in GI malignancy
Clinical

- Insidious onset of slowly progressive abdominal pain
« Abdominal distension

« Nausea, constipation

« Vomiting (several days after pain onset)

Diagnosis
+ Plain film (coffee-bean or comma cecum) [Low specificity]
« Abdominal CT (90% of patients) [Whirl sign]

« Surgical exploration (10% of patients) appearance
Management
- Flexible sigmoidoscopy (to reduce volvulus) Management —_—

« Surgery (to prevent recurrence) « Surgical appearance




Sigmoid volvulus

> A sigmoid volvulus 1s caused when the
sigmoid colon twists on its mesentery.

> Itis usually seen m the elderly or
hospitalized patients.

Radiological signs of a sigmoid volvulus:

|. Collee bean sign:
The shape of the distended gas filled

‘closed loop’ of colon looks like
a large coffee bean.

2. General lack of haustra:
Often the bowel 1s so distended that haustra
flatten out and are no longer seen.

3. Distension of the proximal colon:




Caecal volvulus

> A caecal volvulus 1s caused when the
caecal colon twists on 1ts mesentery.

» Usually seen 1n younger patients.
Radiological signs of a caecal volvulus:

. Comma shaped:

The shape of the distended gas filled ‘closed
loop’ of colon often looks like a large comma.
(more rounded than a sigmoid volvulus).

2. Haustra often visible:

The haustral folds are often still clearly
visualized, even when 1t 1s very distended.

3. Collapse ol the dital colon:

The colon distal to the obstruction (volvulus)
1s often collapsed.







Toxic Megacolon

» Toxic megacolon 1s an acute form of bowel dilatation occurning as a
complication of mflammatory bowel disease (ulcerative colitis or Crohn’s) or
infection (e.g. pseudomembranous colitis from C. difficile).

» The patient develops of the colon and may show signs of
septic shock. If the condition does not improve, it can be and
require an (resection of the diseased colon).

> What to look for?
l. Large bowel dilatation to >6 cm diameter.

2. Inflammatory pseudopolyps (mucosal 1slands):
Lobulated opacities in the bowel wall from areas of raised mucosal
tissue surrounded by areas of ulceration

3. Thumbpnnting and mucosal oedema may be present.

l. Usually transverse colon affected.




» Toxic megacolon.
Transverse colon 1s dilated (> 6 cm) showing multiple small lobulated
masses (pseudopolyms). Loss of normal fecal matter n large bowel.

) ») (/) Q) Q) (=



IFaecal impaction

» Itis more severe than faecal loading and refers to a solid, immobile bulk of
faeces that can develop in the rectum, resulting from chronic constipation.

» Patients most at risk are the elderly and those who are immobile.
It has a characteristic appearance:

A large (sometimes massive) bulk of faeces in the rectum.




Advanced achalasia
of the cardia

Achalasia with sigmold
deformity of esophageal
dilatation, tapering at the
gastroesophageal junction
and an air-fluid level within
the esophagus.




Esophageal carcinoma

Histological types
Squamous cell carcinoma 81 - §5%
Adenocarcinoma :4 - 195
arising from mucosal [ sub mucosal glands, ectopic
gastric mucosa or columnar-lined epithelium
707 related to Barrett's esophagus
occur at the gastro- esophageal junction
ither types:
* Mucoepidermoid carcinoma
* Adenoid cystic carcinoma
Spindle-cell sqliamous carcinoma
Leiomyosarcoma
Rhabdomyosarcoma
* Fibro sarcoma

o
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Gastric ulcerations

* Common gastric lesions

* About 307 of peptic ulcers occur in the stomach
* About 57 of gastric ulcers are malignant

* Smm ulcers may not be seen on barium studies




Benign gastric ulcer

Barium meal showing an ulcer in the
body of the stomach. Deciding
whether a gastric ulcer is benign or
malignant may be possible by
examining it from different angles.
An ulcer crater set well apart from
the stomach wall with mucus fold
extending to the crater's edge is
more likely to be benign.



Malignant gastric vieer

'1,

Double Contrast barium study
showing a large deep penetrating
malignant ulcer on the lesser curve of
the body of the stomach. Note the
prominent tumor collar around the
margin of the ulcer




Gallbladder Stones

» Lamellated / faceted gall stones.







'_i.\..d.-_L

Ureteric stone Urinary bladder stones
@ _




» Medullary nephrocalanosis (Patient has 1ry hyperpara,).







< 20 yedis > A yaars
L Fiy




Geographic

Well-defined [ o)

Well-defined |Pf'g
sclerofic

ill-defined




Skull: EG, mets, myeloma
- Mandible: Adamantinoma, dentogenic cyst
Humarus: All, SBC

Ribs: Mets, Enchendr, Chondrosarc, Ewing

Spine: Mets, Mmm, Osleoblastoma, Chordoma

Palvis: Osteosarcoma, Chondrosars, SBC
Lymphoma, Ewing, EG, Chordoma

Distal radius: GCT, EG
Handa: Enchondroma,

Prox Femur;, SBC, FD, Enchondroma
Ewing, EG

Around the Knee: All, Osteosarc, Ewing,

Tibia shaft: NOF, FD, Adamaniinoma
Ostenid osteoma

Calcangus: SBC, Ewing, Ostecblastoma
Chondroblastoma p




«  Simple bone cvst : a well-defined lytic lesion m the calcaneus.
* Enchondroma : a well-defined expansile Iytic lesion n the hand +_ calc.

* Chordoma : an aggressive lyvtic lesion m sacrum n an adult.




Chondroblastoma : a well-defined Ivtic lesion mn the epiphysis of a child.

Exostosts / osteochondroma : a well-defined exophvtic / pedunculated lesion
extends from the metaphysis, and directed ...

Siunple bone cvst : a well-defined lytic lesion m diaphysis with ... sign.




Metaphysis / diaphysis.

*  Lecentric m long bone :

FCD / NOF, osteosarcoma,
chondroblastoma, GCT,
chondromyxoid fibroma and
osteoblastoma are located

eccentrically m long bones.




Metaphyvsis / diaphysis.

Juxtacortical

Cortical

Feccentrc Ceninc




ICN — Intercondylar notch

L]
ICE = Intercondylar eminence




Radiological signs of OA of knee

» Join space narrowing

- Presence of osteophytes

- Subchondral sclerosis

* Subchondral cyst formation



Joint space narrowing and
osteophytes




Osteophyte

formation \,

Loss of joint |

space

Subchondral

. Subchondral
4 Cysts (geodes)




Grading of the knee osteoarthritis

*Kellgren lawrence grading system

« grade 0 (none); definite absence of x-ray
changes of ostecarthritis

e grade 1 (doubtful): doubtful joint space
narrowing and possible asteaphytic lipping

s grade 2 (minimal): definite osteophytes
and possible joint space narrowing

* grade 3 (moderate): moderate multiple
osteophytes, definite narrowing of joint
space and some sclerosis and possible
deformity of bone ends

* grade 4 (severe): large osteophytes,
marked narrowing of joint space, severe




Grade 0O

No joint space
narrowing or
reactive changes.




Grade 1 (Doubtful OA)

T

Doubtful joint
space narrowing
with possible
osteophyte

lipping.




Grade 2 (Mild OA)

Definite osteophytes,
definite narrowing of
the joint space.




Grade 3 (Moderate OA)

Multiple osteophytes,
definite narrowing of
the joint space, some
sclerosis, possible
deformities of bone
ends.




Grade 4 (Severe OA)

Large osteophytes,
marked joint space
narrowing, severe
sclerosis and definite
bond end deformity.




Fracture :-
mterruption of the continuity of part of the skeletal
system (= broken bone).

A fracture is either complete break
mn the continuity of a bone OR
mcomplete break.




Incomplete fracture.

_ Greenstick # (in '\« circle)
_Torus # (in Blue circle)

_ Others.

It occurs mainly in children due
to soft bones.

In adults mcomplete # may be
seen i Non-traumatic

conditions, like looser zone of ...

RRT




Complete fracture.

It occurs 1n both age groups,
_adults (Mature skeleton) and
_ children (Immature skeleton).

k
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» In acute traumatc fractures, comment on :

2 Site / Location of #

1 Closed OR open #

Closed 7 : no communication between fracture and skin

surface, OR

Open/ Compound 7 : wound extends from skin surface to
fracture. *

/) @ Q




losed or open.

Closed: the fracture has not
punctured the skin; no open wound
(left).

Open: the bone has pierced the
skin (right). Also referred to as a

compound fracture.




«  (losed fracture,
not reaching overlying skin.

/7)) Q







Thank you
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hepatic veins
merge into IVC

sple_l:ll: artery

"

spgliﬁ"feiﬂ pancreas

superior inferior .
mesenteric FH?SE!‘I’IEFIC
vein

vein

RHA =right hepatic artery
LHA = left hepatic artery

CHA = common hepatic artery
RPV = right portal vein

LPV = left portal vein

MPV = main portal vein




NMumbering of hepatic segments is clockwise when looking at a frontal/coronal view.

1 (caudate)
not visible in frontal view

*typically segments 6 and 7 are
posterior and not visible on the
frontal view.




axial wiew Vi
abowe the portal veins e

rig vt fiwver  left fiver

g L - ——

axial view
below the portal veins

P right lhver ke iover
—me———m ——"n

The portal veins divide the superior from inferior segments,
while the hepatic veins form the segmental borders in the axial plane.
The middle hepatic vein divides the left (segments 2-4) from right (segments 5-8) lobes of the liver.

Each hepatic segment features its own:
Central portal triad made up of a portal vein, hepatic artery, and bile duct, with peripheral venous

drainage to the hepatic veins and ultimately the I'VC.



Superior
segments



Inferior
segments



Hepatic pathology

Benign lesions Malignant lesions Diffuse lesions

A * Fibrolamellar carcinoma. * Camhosis
* Adenoma. * Hepatoblastoma. * Storage diseases
* Focal nodular hyperplasia. * Metasiasis.



Hepatic pathology

Focal lesions

* Simple cyst
+ Abscess

* Hydatid cyst -

=111
* Hemangioma e
cystadenoma



Hepatic cysts

Congenital lesions but detected late

Isolated or associated with congenital cystic disease
Usually asymptomatic

Complications [ rupture or hage ] lead to symptoms
Few mms to several cms in size

*$ ¢ ¢ ¢ 4




Typical cyst criteria

Sharply defined margin
Has no measurable wall.
Clear water contents 0-15 HU

NO

Septations
Calcification
Enhancement
Mural nodules




Atypical cyst criteria

“  Thick enhancing margin [ abscess |
¢  Abnormal contents [ hemorrhage |
*  Presence of

Septations

Calcification [ hydatid ]

Enhancement

Mural nodules [ neoplasm ]




$ ¢ ¢ 400

Hepatic abscess | Pyogenic |

Frequently indolent with no signs of infection
May present with profound septicemia

Micro abscesses (>2ocm) cluster or scattered

Macro abscesses Unilocular or multilocular

Marginal enhancement 6% 2!

Gas containing abscesses uncommMmon




Pyogenic hepatic abscess associated with basal pneumonia and abscess



Hepatic abscess | Amebic | Entameoba Histolytica 10% world wide

+ Patients are more often acutely ill
+ Single or multiple near the liver capsule
+ Enhancing wall is evident with peripheral zone of edema [ Common in amebic abscess]

Amebic hepatic abscess




Hemangioma

* The most common benign liver tumour.

*20% of hepatic tumors Female: male = 5:1

* 85% are asymptomatic 50% are multiple

* Giant hemangioma More than 5 cm in diameter



Hemangioma

*+ Non contrast well defined hypo dense lesion ,10% of cases shows calcification
* Contrast enhancement peripheral nodular enhancement on late imaging




Giant Hemangioma(more than 5 cm




Echinococcal disease [Hydatid cyst ]

+ Larval stage of E. granulosus

+ Well defined unilocular or multilocular cyst
o

o

Central and peripheral calcification
Daughter cysts can be inside the large cyst




Hvdatid cyst after treatment with rupture and floating shadows




Hydatid cyst



Imaging features for hydatid cyst diagnosis

* Other cysts specially in the lung
» Unilocular or multilocular cyst with marginal calcification
+ Internal floating shadows

* Daouwrghter ogsts within the large oyst



Malignant cystic lesions

* Biliary cyst adenoma [ carcinoma
* Cystic deposits

Biliary eystadenoma

90% occur intrahepatic
With ovarian stroma [seen in females with good prognosis]
Without ovarian stroma [males and females with bad prognosis]



Biliary cystadenoma , carcinoma

“ Large [3 — 40 cm] cystic multilocular tumor with mural nodule [seen better by US]
“ Distinction between cystadenoma and cystadenocarcinoma may not be
possible by imaging and is not dinically critical, both will be excised

leregular cystic mass with thick septations
Useful cystic fuid analysis for CA 19-9 & CEA

Multilocular cyst in porta hepatis

Enhancing septae
Excision to prevent recurrence & malignant transformation (23%)



- N\ Py L "

Multilocular cyst in porta hepatis ~ Multilocular cyst in porta hepatis
Enhancing septae Mural calcification



Benign solid lesions

* Hepatic adenoma
* Focal nodular hyperplasia | FNH ]
* Angiomyolipoma Fat containing lesion




* + ¢ 4+ 9

FNH

8% of all hepatic tumours

2"4 most common benign hepatic tumor after hemangioma
80%- 90% in women 3" — 5% decades

80%- 90% are solitary lesions <5cm in diameter

Central fibrowus scar is a characteristic feature




The arterial supply is derived from the hepatic artery whereas the venous
drainage is into the hepatic veins. FNH does not contain portal venous supply®.
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Hepatic Adenoma

Clinical features

#m Benign neoplasm composed of normal

hepatocytes no portal tract, central veins,
or bile ducts

2 More common in women

m Assocliated with contraceptive hormones

2 Usually asymptomatic but may have RUQ
pain

a1 Mat presents with rupture, hemorrnage, or
Mmalignant transformation (very rare)




Coronal portal venous phase contrast-enhanced CT demonstrates a heterogeneously enhancing
hypoatienuating mass (arrows) in the liver, which is a nonspecific appearance.



dl g e |l o2

Malignant Liver Tumors

Hepatocellular carcinoma (HCC)
Fibro-lamellar carcinoma of the liver
Hepatoblastoma

Others like lymphoma and metastasis



Hepatocellular carcinoma

“ The most common primary malignant hepatic neoplasms
@ 3d — 4th decades Male: female 8:1

+ 80% of HCC occur in cirrhotic liver

+ Serum AFP and ultrasound [screening]




Hepatocellular carcinoma

+ Single or multiple masses that are hypo dense to normal liver
» Calcification may be seen
» After contrast injection [ should be Triphasic study ]

* Arterial phase : Very early arterial perfusion.
* Portal phase : contrast washout

Fo3

Hepatoma: Enhancing lessonsin artenal phase wath washout in

sortovenous phase




Arterial phase

Detects a greater number of HCC than usual scanning
Detects intravascular thrombosis | portal vein]

Better delineation of tumour capsule in capsulated lesions
Detects early arteriovenous shunting [ sign of malignancy]

¢ ¢ & 9
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M 59 Y with liver cirhhosis , splenomegaly and suspected focal lesion on US



Hepatocellular carcinoma



Hepatoblastoma

“ The most common 1ry hepatic neoplasm in children below 5 years
“ Usually presents with abdominal mass with elevated AFP

¢ Large diffuse or multifocal hypodense lesion is seen on CT

“ Matrix caldfication and septations may be seen




Cholangiocarcinoma

* The 2@ most common primary malignant tumor
+ Arise from bile duct epithelium | 3 TYPES |
+ Intrahepatic arises from small ducts

+ Or the near the helium
+ Or at the bifurcation of the CHD [ Klatskin tumor

Cholangiocarcinoma

* Hypo dense lesion that shows heterogeneous enhancement
* Portal vein invasion is rarely seen
* Small dilated ducts around the lesion may be seen



Fibrolamellar carcinoma is a hepatocellular malignancy with clinical and
pathologic features that are distinct from HCC. Tumors typically present as a

large liver mass in an adolescent or young adult (mean age, 23 years) with
none of the risk factors for HCC, and without elevation of AFP levels. Cords of

tumor are surrounded by prominent fibrous bands that emanate from a
central fibrotic scar. The surrounding liver is usually normal without features

of cirrhosis or chronic liver disease. The characteristic appearance is a large,
lobulated hepatic mass with central scar and calcifications. The central scar

with radiating septa mimics the appearance of FNH.




FIGURE 41.23. Fibrolamellar Hepatocellular Carcinema—CT. Delayved postcontrast mmage
demonstrates a large enhancmp tumor extendmg caudally from the night lobe of the Iver. A characteristic
enhancmyp stellate central scar (arrow) 1s present.
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Lymphoma

Primary hepatic lymphoma is rare compared to the 2ry type

AIDS and organ transplant patients have an increased risk

Non specific CT and MR appearance

Diffuse hepatic lymphoma — hypo dense liver similar to fatty infiltration




S21IN

Lymphoma



Hepatic deposits
¢ Liver is the 2" most common site for deposits after nodes

¢ 30% - 70% of patients who die of cancer have liver deposits

= NCCT hypodense lesions ,calcification in mucin producing metastases
= CECT Dynamic bolus contrast injection with helical scanning

Hypovascular metastasis Hypervascular metastasis



Hepatic deposits

Most of hepatic deposits are hypo vascular

Hepatic neoplasms receive most of their blood supply via hepatic artery

Hyper vascular deposits should be assessed by dual phase CT or dynamic MRI

CTAP and intra operative US are the most sensitive methods for detection of deposits

® & & &




Hyper vascular deposits




Colorectal carcinoma with multiple hepatic metastasis.



Calcified hepatic metastases in a patient with
mucinous adenocarcinoma of the colon



Cystic metastases from breast cancer

Portal phase CECT scan Arterial phase CECT scan

Cyst-like hypoattenuating lesion Peripheral rim-enhancement

without peripheral enhancement Typical of metastatic lesion

Known primary tumor, multiple lesions, rim enhancement



Cystic metastasis from ovarian cancer

Portal venous phase CECT scan

Ovarian metastases spread by peritoneal seeding

Elliptical cystic lesion on surface of hiver



ENHANCEMENT PATTERNS OF COMMON HEPATIC MASSES

Arterial phase Portal venous phase | Delayed phase
HCC 1 v ¥
FNH o 50 i50
Hepatic adenoma | 1 \’ \:
:i‘:g:::izmﬂr N oriso Js oriso J oriso
Non-hypervascular ! l 0

metastasis




¢ Hypovascular hepatic metastases include:

Breast. Lung.

Pancreas. Lymphoma.

¢ Hypervascular hepatic metastases include (mnemonic = MRCT):

Melanoma. Carcinoid / Choriocarcinoma.

Renal cell carcinoma. Thyroid.

® Calcified hepatic metastases include:

Mucinous cancers (including colon, gastric, ovarian).

Osteosarcoma.

Treated lymphoma.

® Cystic hepatic metastases include:

Ovarian cystadenocarcinoma.

Gastrointestinal sarcoma.




Diffuse Hepatic Disease

* Cirrhosis
* Fatty Changes
* Storage diseases(hemochromatosis &hemosidrosis)

* Neoplastic diseases [ HCC , Deposits , Lymphoma ]




Cirrhosis

= Repeated episodes of hepatic injury —» fibrosis + regeneration
= Small fibrotic right lobe with regenerative enlargement of the caudate and left lobe

= Caudate/ right lobe ratio = 0.65 or more
= Portal vein diameter more that 1.3 cm

= Splenomegaly, ascites
= Dilated perisplenic collateral venous channels




Liver cirrhosis

Regeneration nodules
« Without hemosiderin mild hyper intense in T1/ mild hypo intense in T2
« With hemosiderin mild hyper intense in T1/ more hypo intense in T2

+ Gradient echo images are more sensitive for hemosiderin
+ MR angiography : Portosystemic shunts and portal vein thrombosis



withh multiple regeneration nodules

Liver cirmhos
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MDCT in a patient with cirrhosis and portal hypertension
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CT arterial portography (CTAP) in a patent with drmhosis



Liver cirrhosis

Other imaging findings

“ Widening of hepatic fissures
“ Gall bladder and small bowel wall thickening (edema)
“ Signs of portal hypertension

.r':::' :




Fatty infiltration

Alcohol, obesity, diabetes , hepatitis, drugs

Focal, multifocal, diffuse fatty infiltration

Normal hepatic density is 8HU greater than spleen

Fatty liver is 10 HU below the spleen without contrast and 25 HU after contrast
Vessels course in the focal areas undisturbed

* & & @

&

* MR is helpful using
the fat suppressed
technique







Iron overload

+ Liver cells or reticuloendothelial iron deposition
+ Hereditary hemochromatosis, cirrhosis, hemolysis,.....

Liver signal below that
of the muscles is diagnostic,
\ L iron is not deposited in the muscles

Generalized increase attenuation value
of liver parenchyma [seen also in other
conditions Wilson's disease, glycogen

storage disease]

More specific —» diffuse decrease
signal intensity of liver parenchyma
in T2 and gradient echo images



Diffuse Neoplastic disease

Multiple small tumour foci scattered throughout the liver parenchyma
+ Vascular invasion is common

+ Increased T2 signal on MR images
s P - ! =4

Diffusely infiltrating Hepatocellular Diffusely metastasis of the liver

carcinoma with portal vein invasion



Diffuse Neoplastic disease

Lymphoma 35% of patients with secondary hepatic lymphoma show
either diffuse or mixed pattern (focal+ diffuse)

Imaging findings are non specific




Variations in T aftenvation
o Hypoattenuating liver: The liver is generally considered hypoattenuating if it attenuates less
than the spleen on an unenhanced CT.
Fatty liver (hepatic steatosis) is by far the most common cause of a diffusely hypoattenuating liver.

Hepatic amyloid is rare and may cause either focal or diffuse hepatic hypoattenuation.

o Hyperattenuating liver: The normal unenhanced attenuation of the liver is 30 to 60 HU. An
absolute attenuation greater than 75 HU is considered hyperattenuating.

Iron overload is by far the most common cause of a hyperattenuating liver.

Medications (e.g., amiodarone, gold, and methotrexate).
Wilson disease (Copper overload).

Glycogen excess.




LIVER TRAUMA

Overview of liver trauma

¢ The liver Is the second most commonly injured solid organ due to blunt trauma, second to
the spleen.

¢ The 2018 revised organ injury scale (OIS) for liver published by the American Association for
the Surgery of Trauma (AAST) includes imaging, operafive, and pathologic criteria for grading
injury. The final AAST grade assigned is based on the highest of the three criteria.

¢ The imaging criteria is based on CT findings and is more commonly used by radiologists. It is
similar to the organ injury scale for splenic trauma.




American Association for the Surgery of Trauma liver injury scale (imaging criteria)

¢ Grade I:
Subcapsular hematoma <10% liver surface.
Superficial laceration <1 cm deep.

¢ Grade ll:

Subcapsular hematoma 10-50% liver surface.

W Intraparenchymal hematoma <10 cm in size.

E Laceration 1-3 cm deep.

g' e Grade lll:

E Subcapsular hematoma >50% liver surface.

E Ruptured subcapsular/intraparenchymal hematoma.

Laceration >3 cm deep.
Any intraparenchymal vascular injury (i.e., pseudoaneurysm or AV fistula) or contained active bleeding.

¢ Grade IV:
Laceration involving 25—75% of one hepatic lobe.

AAST |

Extraparenchymal extension of active bleeding into the peritoneum.

e Grade V:

Laceration or destruction >75% of one hepatic lobe.

Injury to retrohepatic IVC or central hepatic veins.




Left image: CT angiogram axial image demonstrates 2 large subcapsular hematoma (yellow arrows) along the
right hepatic lobe with no evidence of active extravasation.

Right image: Portal venous phase CT axial image shows hypodense geographic/linear regions (yellow arrow) in
the right hepatic lobe, indicating hepatic lacerations. Note the large right chest wall hematoma (red arrow).
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Spiro\ CT 1984 | el CT-Volureic C | SplfQ' CT 1984

Continuous fable advancement during fube rolation Continuous fable advancement during fube rotation

* Shorl examination fime

* Xeduce Ihe slice thickness



Multislice CT 1999 [ mutidelector raw et | [mMocrt]

* Very rapid scanning

* Vascular imaging
* Virtual endoscopy
* Vertical reconstruction
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**Hounsfield Units™**™




Substance HU

. = Hounsfield Scale (HU)

. (Simplified)
Lung | =500
Fal -100 o -50
Water 0 iodinated
= ' L,mmtt Cortical
CSF 15 Soft tlssue | | concwostins || bone
- -1000) (-100) () (30 to 45) || (100 to 500) ] | {=1000)
Kidney 30
Blood | +30 {0 +43
Grey matter | +37 1o +45
White matter 2010 +30 Simple fluld || Acute blood Trabecular
. | x {-10to 20 cetied, bone
Liver 440 to +60 (60 ta 30) (300 to

B0)

Soft Tissue, Contrast | 4100 to +300

Bone  +700 (cancellous bone) to +3000 (dense bong)
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Manubrium/
Sternum

Vertebrae

BONE WINDOW

LUNG WINDOW

MEDIASTINAL WINDOW



+ Pre-contrast Phase = Non-contrast - no

enhancement.
+ Arterial Phase (15-25 seconds)

+ Angionephric or Venous Phase (30-60
seconds) The Renal cortex appears enhanced.

» Nephrographic Phase (75-100 seconds) Cortex
\ 3 and Medulla appear enhanced.

\ o ; SVl Excretory/Urographic Phase (after 3 minutes --
: %‘!‘a ;’ 8 routinely taken at 10 minutes) The collecting
\ - J .
Y ’ system is enhanced.




INDICATIONS

To assess equivocal plain X-ray findings
staging of lung neoplasms

IVIetastatic workup of extrathoracic malignancies

Diagnosis of diffuse Iung disease with HRCT

Assessment of bronchiectasis

Assessment of suspected post-traumatic complications

Diagnosis of medistinal and chest wall lesions

Diagnosis of suspected pulmonarvyv embolism



EMPHYSEMA/
EMPHYSAMATOUS

BULLAE




Bullous emphysema

several large air<ontaining areas with a diameter larger than 1cm are seen in both
lungs. Note the subpleural location and the upper lobe predominance




BRONCHEICTASIS




i

Bronchiectasis 4, Bronchiectasis )

* Abnormal permanent airways dilation resulting

Lung fsSU8 sl
- | from chronic necrotizing infection is called
Trcheg —_J | '
., Smallangy — i ' '
M = Haliyivg - bronchiectasis.
-h | ) Cause
g — . o
i ) Bronchial , Necrotizing _
. Congenital ] Miscellaneous
~ Obstruction pneumonias |
| " Tumor - Cystic fibrosis LMycnbactrium I SLE
. hes —gi) ;\._h} Bronchiectasis Foreign body I{a!'tagener synd.rnrne. " Staph. aureus —:rtil:il:::tnid
Dl ﬁ:\ q L (t_nad_nf Brnn:hl.ecta_sn_s+ Aspergling
ey __ Situs |nver5us+5|nu5|t|5][ L post
Influenzavirus  trasplanation



Types

Cylindrical Varicose Cystic




Lung
abscess

Stages of Lung Abscess

I stage

Inflammatory infiltration
of lung tissue

[1 stage

Formation of a cavity
filled with pus

I11 stage

Occurs obliteration
of the cavity with the
formation of the area
of pneumosclerosis



Nodule : well defined

lung lesion < 3 cm

» Mass : Well defined

lung lesion = 3 cm|




PULMONARY METASTASIS




MEDIASTINAL ANATOMY

Antenor Mediasinum
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Ascending
ACRTA

Main Pulmonary
Trunk

Pulmonary Trunk arising
from Right Ventricle

Aorta arising from
Left Ventricle

SVC draining Into
Right Atrium

Pulmonary Veins
draining into Left Atrium



MEDISTINAL MASSES




PLEURAL DISEASES




PLEURAL DISEASES
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Causes of pleural effusion

Transudate Exudate

Congestive heart failure Infections

Liver cirrhosis Tumours (lung, breast,
lymphoma)

Nephrotic syndrome Pulmonary embolism

Peritoneal dialysis Vasculitis — autoimmune disorders

Myxoedema * Empyema thoracis




Pneumonia

consolidation with air bronchogram



CT ABIDDOIVIE NN

INDICATIONS

To assess equivocal imaging findings

Staging of hepatic neoplasms

Metastatic workup of primary malignancies

Diagnosis of abdominal masses

Assessment of biliary problems

Diagnosis of vascular lesions

Assessment of suspected post-traumatic complications




Norrmal abdominal CT Normal abdominal CT




HEPATOSPLENOMEGALY

Hepatosplenomegaly: Causes

Infective:

Viral: Hepatotrophic (A .B,C,D,E) and other viruses
(herpes, cytomegalo, Ebstein-Barr, varicella,HIV,
rubella, adeno, entero, arbo.)

Protozoal: malaria, kalazar, amoebic, toxoplasma
Bactenal: sepsis; tuberculosis, brucellosis, syphilis,
Helminths: hydatid, visceral larva migrans

Fungal: histoplasmosis

Malignancies:

Leukemia, histiocytic syndromes, myeloproliferativ
syndromes, lymphomas,

Immunological:

Chronic granulomatous, heriditory neutrophilia, O
syndrome.

Developmental:
Congenital hepatic fibrosis
Congestive:

Hepatic vein ocbsiruction, constrictive pericarditis

Haemopoetic:
Haemolytic: haemolytic disease of newborn
thalassaemia;
Anaamia
Metabolic:
Neiman-Pick, gangliosidosis, Gaucher, fucosidosis

Wolman, glycogen storage, sialiodosis,
galactosialicdosis, a-mannosidosis.
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BOWEL OBSTRUCTION
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https://radiopaedia.org/articles/acute-abdominal-pain?lang=us

Etiology

adhesions
hernias
malignancies 3

cancer
volvulus
diverticular disease 3

CT FINDINGS
A DISTINCT TRANSITION POINT WHERE BOWEL CALIBER CHANGES FROM NORMAL TO ABNORMAL
DILATED BOWEL LOOPS PROXIMAL TO THE TRANSITION POINT .1

small bowel >3.0cm /A

large bowel >5cm A
a small bowel size threshold of 2.5 cm increases sensitivity for partial small bowel obstruction

COLLAPSED OR NORMAL CALIBER BOWEL DISTALTO THE TRANSITIONAL POINTA
BOWEL WALL THICKENINGA

SURROUNDING MESENTERIC FAT STRANDING INDICATING INFLAMMATIONA
TWISTING OF THE MESENTERY IN CASES OF VOLVULUS A


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

Figure 2. Small bowel ocbstruction, CT with intravenous contrast only. Without orally
administered contrast, fluid and air within the small bowel provide inherent contrast.
IV contrast assists in recognition of bowel viability.

the point of dilated bowel (=2.5cm diameter)
obstruction, or containing fluid
transition point

decompressed
small bowel
distal to the
point of ) :
obstruction L

dilated bowel
_ with bright
"/ enhancement
‘ﬁ of viable bowel
wall with IV

contrast




LARGE BOWEL OBSTRUCTION



PACREATITIS




Pancreatitis

refers to inflammation invc

acute pancreat

chronic pancre

reatitis

idiopathic

gallstones, genetic - cy
trauma

steroids

mumps (and other infe
autoimmune
hyperlipidemia/hyperc
ERCP

drugs (tetracyclines, f



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

Necrofic Pancreatic Body

Edematous Gastre Wall

~ Free fluid in
perisplenic region

’ L L~ 4
The pancreaticnecrosis is ~50%. Along with ascites, pleural effusion (+2), Peripancrectic fat standing and fluid (+4), the >30%
parenchymal necrosis (+4) makes a Modified CT Severity Index score of 10 out of 10 - SEVERE ACUTE PANCREATITIS.




" CHRONIC PANCREATITIS
CALCIFICATIONS









(b) Midsagittal (midline) view G e T—
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Cingulate A T A Y Superior
gyrus T~ colliculus

Corpus
callosum

Inferior
colliculus
Pituita ry

Midbrain Cerebellum

.

Medulla S
Spinal cérd\

Brainstem

BRAIN ANATOMY
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frontal
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cerebellar
hemisphere |
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Third ventricle

Occipital horn of4®
ventricle

Frontal lobe

Frontal horm of LV

Caudate nucleus
Thalamus

Caleification of choroidal
plexus with in oceipital hom LV

l/ _ Occipital lobe




CT scan of brain

It has 3 densities
150 dens —brain
Hypo dens ---CSF

Hvper dense ---bone




Don’t Forget
Brain CT Densities:

» Air -1000 Hu .

» Fat -10:-300

» CSF 0:15

» Edema 20

» Infarct 25

» Parenchyma —> 30 :40

» Recent blood = 60 :90 O

» Calcification > more 100

Hu = Hounsfield Unit of CT density.




Lt parietal
EKtra dural He matoma Convex innermarg[n
Almost always acute

| Epidural Hematoma | e st
» CT Brain

» Head Trauma

» Lt parietal , extra axial ,

biconvex shape, hyperdense

lesion of fresh blood density §




Rt parietal
(Acute) Sub dural Hematoma

* supaura
» CT Brain : Hematoma

» Head Trauma

» Rt parietal , extra axial

crescent shape , |
¥ Concave inner margin
hyperdense lesion | Can be acute, subacute or chronic
Usually seen in elderly patient
of fresh blood density History of minor traumz

Canoccurin the interhemispheric fissure

NB. Subdural Hematoma types: -Acute  -Subacute & - Chronic




SUB Vs EXTRA




Rt parietal

Skull Depressed Fracture

» CT Brain (Bone window)

» Head Trauma
» R¢t parietal bone fracture ,
with outer table of fractured

bone under inner table of

adjacent intact bone

MNB. Skull fractures : - Fissure - Depressed & - Comminuted



Fractures

Fissure Depressed Comminuted
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Subarachnoid Haemorrhage

» CT Brain
5

» Rt Parietal , fresh blood
density smearing cortical

sulci




Acute Cerebral Infarction

» €T Brain

Recent Lt Hemiplegia

» Rt cerebral (Fronto — Parieto
— occipetal) well defined
cortical & subcortical

hypodense area.

» with Associated mass

effect on adjacent ventricle

NB. Mass effect of acute infarction is caused by associated edema



Mass effect
» Effacement of cortical sulci

» Shift of Medline

» Compression of Ipsilateral ventricle

» Causes :

» SOL ( Space occupying lesion) , as tumor , Abscess.

» Large Acute cerebral infarction



Chronic Cerebral Infarction

- AS SOHAG LIND
CT Brain SHADYA S

Bilateral cortical areas of
CSF density

(Porencephalic areas)




» CT brain

Headache [ Rt Hemi paresis

» Lt parieto-temporal,

Intra-axial irregular area of

fresh blood density

Intra Cerebral Hemorrhage

Intra Ventricular Hemorrhage

» CT Brain

» Fresh blood density is
seen in both lateral

ventricles .




Brain Abscess

» CT Brain (Contrast Enhanced)
Fever, Hedache

» Rt parietal , Cystic lesion ,
with hypodense content,
& regular marginal

enhancing wall

» The lesion & surrounding

edema causing mass effect

Remember ....... What is mass effect?



IByclroceplnallns
» CT Brain

» Diffuse dilatation of both
lateral ventricles
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Normal disc morphology

sagittal section

Normal lumbar disc

axial section



Stages of disc herniation

w
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EEEEE )
Disc Herniatior ® Disc bulge




* Narrowing of joint space
* Subchondral bone sclerosis

H * Marginal osteophyte lipping
Degenel‘atwe * Subchondral pseudocysts

arthritis | ;e aricures =







Kyphosis

Kyphosis is a condition of
over-curvature of the upper
back. It can occur due to
degenerative diseases (such as
arthritis), developmental
problems (the most common
example being Scheuermann's
disease), osteoporosis with
compression fractures of the
vertebrae, or trauma.






What 1s Scoliosis?

® Abnormal curvature of the
spine greater than 10° in the
sideways or coronal plane

(Cobb angle)

® Spine looks more like an “S”
or “C” than a straight line

® Many cases have rotational
component

® Shoulders and/or waist appear
uneven (3)
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Multiple transducers

Convex Array Probe

e Frequency: Central 3.5 MHz
- P 2.0 MHZ

= Miacc. 5.5 NiHz

= Mumber of Eiements: 128

Linear Array Probe:

= Freguency: Central 7.5 MHz
e Pviin. 6.0 MHz

e Ao 120 MHZ

= MNomber of Elements: 128 -

Intra-Cawvity Probe:

e Freguency: Central &5 WMH=z
- D 5.0 MMMz

- Mas. 9.0 MHz

= Mumibeer of Elements: 128

Phased Array Probe:

» Frequency: Central 3.0 MHz
e P 2.0 M-z :

e Mumibrer of Elements: 128

4D Vvolume Probe |
» Fregquency:Ce 1
- Bin. 2.0 b

Number of Elements: 128
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What are the benefits vs. risks

» Benefifs :

1.
2.

Ultrasound scanning is noninvasive

Ultrasound is widely available and easy to use , and less expensive
than other imaging methods .

Doesn’t use any ionizing radiation .

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

Provides real time imaging .

A good tool for guiding minimally invasive procedures such as
needle biopsies and needle aspiration.

Risks :

There are no knowns harmful effects on human



vV v v vV vV vV v vV Y

Abdominal ulirasound iIndications

Localized abdominal pain with indefinite clinical picture .
Suspected intra abdominal albscess .

Abdominal mass .

Abdominal trauma.

Suspected cholecystitis .

Jaundice .

Liver cirrhosis .

Suspected metastasis .

Renal pain .
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Transverse View Transverse View

Normal Right Normal Right
Lobe Lobe
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Normal Caudate Lobe Caudate Lobe
- AP Diameter: up to 35mm Hypertraphy



Sagittal View S
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Normal Left Simple Hepatic Cyst
Lobe i iﬁ:ggul:

- Posterior acoustic enhancement



Transverse View Transverse View
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Normal Right imple I-Itic Cyst
Lobe . hinol

- Posterior acoustic enhancement




Transverse View Transverse View

T —

Normal Right Hydatid Cyst

- Septated cyst
LObe - Echogenic material within the cyst
- Daughter cysts



Transverse View Transverse View

- g

; Calcified Hydatid Cyst
Normal Right ¢alcitiedHy y

- Posterior shadowing
Lobe gt ot



Sagittal View Sagittal View

o -
Normal Left Hepatic Abscess
- Mostly Hypoechoic (Sometimes
Lo be hyperechoic) and heterogeneous

- Absence of flow on Doppler



Transverse View Transverse View
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Normal Right Hepatic Abscess
- Mostly H hoic (S ti
Lﬁbe h::e:e:giica:dcrfetzgzewefus

- Absence of flow on Doppler



Transverse View Transverse View
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Normal Right

- Hyperechoic, well-defined
Lo be - Absence of central flow on Doppler



Sagittal View Sagittal View
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Normal Rih ~ Hemangioma

- Hyperechoic, well-defined
Lﬂbe - Absence of central flow on Doppler



Sagittal View

No;-mal ng ht
Lobe

Sagittal View

Fnﬁal Nodular
Hyperplasia

- Variable appearance
- Spoke-wheel flow on Doppler



Sagittal View Sagittal View

i - Focal Nodular
Normal Right nécsingle
|.0 be - Variable appearance

- Spoke-wheel flow on Doppler



Sagittal View Sagittal View

e
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Normal Rig ht Hepatic Adenoma
- Solita rell-defined S
LO be - Hgternr;‘:eﬁﬁus HPSEEFHTEEE{HTUSEW

hypoechoic)
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Normal Right Hepatocellular Carcinoma
- Hypoechoic mass
LO be - Larger masses may have

heterogenous appearance



Sagittal View Sagittal View
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Hepatocellular Carcinoma
Normal - Hylp:uar:hnlc mass

Caudate Lobe i massesmayhave,



Transverse View Transverse View

i ——
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| . | Metastases
Normal ng ht - Well defined and rounded
L b - Hypoechoic halo with hyperechoic center.
0 e - Hyperechoic or cystic appearance may

also occur



Transverse View Transverse View

——

_ "«‘; - > o .J
| - Metastases
N orma l ng ht - Well defined and rounded
- Hyperechoic or cystic appearance may

- Hypoechoic halo with hyperechoic center.
Lobe

also occur




Transverse View Transverse View

S —

-

- Metastases
Normal ng ht - Well defined and rounded
L b - Hypoechoic halo with hyperechoic center.
ﬂ e - Hyperechoic or cystic appearance may

also occur



Transverse View Transverse \fi_ew

T ——

Metastases with Fatty Liver

N Ol'ma I Rig ht - Well defined and rounded

- Hypoechoic halo

Lo be - Hyperechoic or cystic appearance may
also occur



Sagittal View Sagittal View

E.’r—::'
Nmal Rght  Grade 1 Steatosis
- Liver appears hyperechoic

- Normal diaphragm appearance
Lobe - Normal portal vein wall echogenicity



Sagittal View Sagittal View

Normal Right Grade 2 Steatosis
- Increased echogenicity of liver

- Loss of portal vein wall echogenicity
LObe - Normal diaphragm appearance



Sagittal View Sagittal View

i

|

Normal Right Grade 3 Steatosis
- Very high echogenicity of liver

- No visualization of diaphragm
Lobe - Poor visualization of vessels



Transverse View Transverse View

Normal Right Cirrhosis
- Surface nodularity
LObe - Shrunken liver

- Coarse echotexture



Transverse View Transverse View

.

Normal Right Cirrhosis

- Surface nodularity
Lobe - Shrunken liver

- Coarse echotexture



Longitudinal View Longitudinal View

"l ?-\_t “!:h.. =

Nur+ma| Portal nrtl Hypertehsion

- Portal Vein Diameter >13mm

Vein Flow - Little flow detected in intrahepatic
portion



Longitudinal View Longitudinal View
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Nor]nal Portal Dal Hypertension
VEin Flﬂw - Portal Vein Diameter >13mm

- Flow reversal




Lung_itudinal View

Lobe

Longitudinal View

Viral Hepatitis
- Starry Sky sign
- Also known as centrilobular pattern



Gallbladder Ultrasound
Normal Vs Abnormal

Image Appearances

Comparison




Longitudinal View Transverse View

-_— | em——

Normal Gall Bladder




Longitudinal View Longitudinal View

- Phrygian Cap

Normal Phrygian Cap
Gall Bladder - Normal occurance

- Fundus folds on itself

&



Longitudinal View Longitudinal View

Multiseptated
Gallbladder

Gall Bladder - oneycomsappesrance

- Asymptomatic but should not be ignored



Longitudinal View A.ongitudinal View

-

Contracted

. Gallbladder
G a I I Bl a d d e l"' - The wall may appear thickened

- Normal wall thickness: <3mm



Transverse View Transverse View

TS

Contracted

Gallbladder
G a I I BI i':l dd e I' - The wall may appear thickened

- Normal wall thickness: <3mm



Longitudinal View Longitudinal View
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Normal . Complete

Gallbladder
Gall Bladder Duplication




Longitudinal View Longitudinal View

Norma Partial Gallbladder
Gall Bladder Duplication



Longitudinal View Longitudinal View

- o ' " 7"-

Normal Gallstones

- Hyperechoic, mobile

G a I l B I a d d e r - Posterior acoustic shadowing occurs

due to the stone,




Longitudinal View Longitudinal View

Norma| Gallstones
- Hyperechoic, mobile

G a I I B' a d d e r - Posterior acoustic shadowing occurs

due to the stone.



Longitudinal View Longitudinal View

Gallstones
- Hyperecholic, mobile

Ga I I BI ad d er Posterior acoustic shadowing occurs

~ duetothestone.




Longitudinal View Longitudinal View

Normal Sludge

- Formed due to thickening of bile

G a I l B l e | d d e P Hyperechoic reflectors without

posterior shadowing and is mobile,



Transverse View Transverse View

- Formed due to thickening of bile

G a I I B | e | d d er Hyperecholc reflectors without

posterior shadowing and is mobile.



Transverse View Transverse View

Normal Acute Cholecystitis
Gall Bladder : Gaisonessudge present

- Pericholecystic fluid



Longitudinal View Longitudinal View

Pericholecystit

Normal Acute Cholecystitis

- Wall thickness >3mm

G a I I B I d d d @[I" - Gallstones/sludge present

- Pericholecystic fluid



Longitudinal View Longitudinal View

i -

Normal Acute Cholecystitis
- Wall thickness >3mm

G a I I BI a d d e r - Gallstones/sludge present

- Sonographic Murphy’s Sign



Longitudinal View Longitudinal View

Gangrenous Cholecystitis
- Pericholecystic fluid

G a I I Bl a d d @|[" - Walldisruption/ulceration

- Sloughed membranes




Transverse View Transverse View

L ———

Norm a' Gangrenous Cholecystitis
- Pericholecystic fluid

G a I ' B I a d d @[" - Walldisruption/ulceration

- Sloughed membranes



Longitudinal View Longitudinal View

Gangrenous Cholecystitis
- Pericholecystic fluid

Gall Bladder - geuponceson




Transverse View Transverse View
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N orma I Gallbladder Perforation
- Large defect in the gallbladder wall

Ga I I BI ad der along with communicating

pericholecystic fluid



Longitudinal View Longitudinal View

N orma I Gallbladder Perforation
- Large defect in the gallbladder wall

Ga I I Bl ad der along with communicating

pericholecystic fluid



Transverse View Transverse View

L I —

N orma | Gallbladder Polyps

- Masses attached to gallbladder wall

Gall Bladder . AL it RO sign

I ] ' o
I :
n L




Longitudinal View Longitudinal View

e

Gallbladder Polyps
Norma »
- Masses attached to gallbladder wall

G a I I B' a d d e r - i";;} f:E:IE:d Ball-On-The-Wall Sign



Longitudinal View Longitudinal View

> L - |
Adenomyomatosis

N o r a I - Cholesterol crystals in Rokitansky-
Aschoff sin .
G a I I B l a d d e l" - Prege?tt :it;:ﬁfmet-tall artifacts and

bright reflections.



Transverse View Transverse View

&
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Adhumynmatosis

- Cholesterol crystals in Rokitansky-

Aschoff si .
Gall Bladder = e i artrocts and

bright reflections.



Longitudinal View Longitudinal View

b\
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| Gallbladder Cancer
Normal
- Mass, usually heterogeneous and

Gall Bladder sty
a a e r - Wall thickening and infiltration to liver or

other nearby structures.



Longitudinal View Longitudinal View
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Porcelain Gallbladder
Normal

- Calcification of gallbladder wall.

G a ' I B I ad de r - Hyperechoic wall with posterior

shadowing.



Transverse View Transverse View

P T .,.""

Porcelain Gallbladder
- Calcification of gallbladder wall.

Gal ' Bladder - Hyperechoic wall with posterior

shadowing.



Bile Duct Ultrasound

Normal Vs Abnormal

Image Appearances
Comparison



Normal Bile Duct
¢ Hepatic Duct Diameter: <2mm e« Anechoic with hyperechoic walls

« Common hepatic duct Diameter: <7mm « Common Bile Duct Diameter: <7mm
e Seen anterior to portal vein e Diameter increases after cholecystectomy.



ancement

Normal Bile Duct Fusiform Dilation
s Common Bile Duct Diameter: <7mm e Choledochal cyst type 1
e Seen anterior to portal vein ¢ Most common type

o Anechoic with hyperechoic walls e Dilated Common Bile Duct



Gallbladder

Normal Bile Duct Dilated Common Bile Duct

« Common Bile Duct Diameter: <7mm e« CBD Diameter >7mm
e« Seep anterior to portal vein « No doppler signal

e Anechoic with hyperechoic walls

« Double barrel sign



7 , AN

Normal Hepatic Ducts Caroli Disease
e Multifocal cystic dilatation of intrahepatic ducts

« Hepatic Duct Diameter: <2mm e Dilated intrahepatic bile ducts
o Type 5 Choledochal cyst




= s
Normal Hepatic Ducts

¢ Hepatic Duct Diameter: <2mm surrounding the hepatic artery and portal vein.

Central Dot Sign: Formed by dilated bile duct
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Normal Hepatic Ducts Intrahepatic Biliary Stones

e Hyperechoic stones
e Hepatic Duct Diameter: <2mm e Posterior acoustic shadowing
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Normal Bile Duct Common Bile Duct Stones
s« Common Bile Duct Diameter: <7mm
s Seen anterior to portal vein « Hyperechoic Stones

s Anechoic with hyperechoic walls s Posterior acoustic shadowing



R *
Normal Hepatic Ducts Pneumobilia

Caused by air in biliary duct

« Hepatic Duct Diameter: <2mm Hyperechoic linear structure
Dirty posterior acoustic shadowing
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Normal Bile Duct Intraductal Cholangiocarcinoma

¢« Common Bile Duct Diameter: <7mm s Mass in bile duct

e Seen anterior to portal vein o [soechoic/hyperechoic to liver
e Anechoic with hyperechoic walls « Biliary obstruction




- Intréhe atic Cholan iucarcinnﬁ:l;
Normal Bile Duct P o
« Common Bile Duct Diameter: <7mm e Large hepatic mass

« Seen anterior to portal vein ¢ Heterogeneous
s« Anechoic with hyperechoic walls « Biliary obstruction




= Hilar Cholangiocarcinoma
Normal Bile Duct T o el

e Common Bile Duct Diameter: <7mm . bifurcation

Also known as Klatskin Tumor

Mostly hyperechoic to liver
Can also be hypoechoic or isoechoic

e Seen anterior to portal vein
e« Anechoic with hyperechoic walls




Normal Bile Duct Hilar Cholangiocarcinoma

« Common Bile Duct Diameter: <7mm
e Seen anterior to portal vein

* Anechoic with hyperechoic walls s Nonunion of right and left hepatic ducts

« Found in the hilar region or common hepatic duct
bifurcation




Pancreas Ultrasound
Normal Vs Abnormal
Image Appearances
Comparison




Transverse View

-

Normal
Pancreas



Transverse View Transverse View
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Normal Acute Pancreatitis
- Enlarged Pancreas

Pa ncreas - Peripancreatic fluid

- Heterogeneous appearance

. Lhr'-- ) =
i "F_,




Transverse View Transverse View
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| Noral Acute Pancreatitis
- Enlarged Pancreas

Pa ncreas - Head Diameter >3cm

- Body Diameter >2.5cm



Tra nsverse View Transverse View
ST T '

. 5
Chrunlc Pancreatltts

Normal - M;It:tple calcifications producing
shadowing
PANCreas .. .l iit.swoero




fransverse vView TI'EHE‘H’EI'SE View
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S
N orma I
shadowing
Pa n c re a s - Heterogeneous appearance

Ch ronic Pancreatltls
- Multiple calcifications producing



Transverse waw Transverse View
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Parenchya Atrophy

- Poor visualization of pancreatic

parenchyma
Pa ncreas - Dilated pancreatic duct

Normal




Transverse View Transverse View
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Pancreatic Pseudocyst
N o rm a I - Well-defined fluid collection

- Cyst Is comprised of pancreatic
Pa I'ICI"eaS enzymes




Transverse View ﬁransverse View
\ GRUET i

. i* ——

" G Pancreatic Pseudncvst.

N o rm a - Well-defined fluid collection
- Cyst Is comprised of pancreatic
Pa I‘ICI'eaS enzymes



Transverse View
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Normal Adenocarcinoma

- Hypoecholc mass

Pa ncreas - Dilated Pancreatic Duct




Transverse View Transverse View
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Normal Adenocarcinoma

- Hypoecholc mass

Pa n creas - Dilated Pancreatic Duct



Transverse View Transverse View
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ormal Adenocarcinoma

4

- Heterogeneous mass

Pa ncreas - Dilated Pancreatic Duct



Spleen Ultrasound
Normal Vs Abnormal
Image Appearances

Comparison




Longitudinal View Transverse View
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| Nrmaul
Spleen



Longitudinal View

‘.‘._ W
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Longitudinal View

Nor i 2! Splenule_

- Accessory splenic tissue
s p I ee n - Isoechoic, located near the hilum/lower
pole.



Longitudinal View Longitudinal View

— T

A

- Accessory splenic tissue
- Isoechoic, located near the hilum/lower
pole.




Longitudinal View
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Longitudinal View

Splenomegaly

- Length >13cm
- Thickness >6cm




Transverse View Transverse View

Normal Splenic Cyst

- A well defined, anechoic

Spleen structure




Longitudinal View Lnrlitudinal View

* ' Splenic Cyst With
Normal Calcified Walls
- Cysts with hyperechoic walls due to
s p I ee n calcification.



Longitudinal View Longitudinal View

ﬁri _ g

NOI"maI Compl_ex Cyst
Spleen Internal schoes




LOTNIgILtuQainal vicwvw LONGgItudinal vicw
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Normal Hemangioma
Spleen - Hebgto

y
.
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- Hyperechoic

- Homogeneous



Longitudinal View ﬁungitudinal View

Diaphragm

Normal Lymphoma
Spleen - Well-defined, spherical

i




Transverse View Transverse View
- T
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Normal Lymphoma

- Hypoechoic mass

Spleen - Can be more than one




Longitudinal View ﬁnngitudinal View
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Metastases

- Target lesions
- Hypoechoic halo with hyperechoic center




Transverse View Transverse View
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Normal MetaStases

- Target lesions

S p I ee n - Hypoechoic halo with hyperechoic center



LUNngituudinal vicw LONgituadinal vicw

-t

Trauma

- Presence of free fluid in abdomen
- Anechoic fluid is fresh blood

- Hypoechoic/Heterogeneous areas




Longitudinal View énngitudinal View
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Trauma

- Presence of free fiuid in abdomen
- Anechoic fluid is fresh blood

- Hypoechoic/Heterogeneous areas




Small Bowel Ultrasound

Normal Vs Abnormal

Image Appearances
Comparison




Longltudmal Vlew Transverse Vlew

Normal Small Bowel

5 Layers: Mucosa, Deep mucosa/Muscularis mucosa, Submucosa, Muscularis propria,
Serosa




Longitudinal Vlew Transverse vlew
— —— - ﬁ h“:—‘- —

-

Normal Small Bowel

e 5 Layers: Mucosa, Deep mucosa/Muscularis mucosa, Submucosa, Muscularis propria,
Serosa



Small bowel folds

Small Bowel Obstruction

e« Diameter: >3cm
Visible small bowel folds
s Wall thickness =3mm

Normal Bowel



Long|tud|nal Vlew Longitudinal View

Small Bowel Obstruction
N Or m a I Bowel : ?ﬁamr::ltﬁ’rr; :g;:arance of intraluminal contents.

e Aperistalsis may also occur in some cases



Small bowel folds

Small Bowel Obstruction
Normal Bowel e« Extraluminal fluid

« Tanga Sign: Triangular shaped appearance of
extraluminal free fluid




Intussusception
N or m a I Bowel « Target Sign: Alternating hyperechoic and

hypoechoic bands.




Transverse View Transverse View
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Intussusception
N or m a I BOWE' « Target Sign: Hyperechoic bands are formed by

mucosa and muscularns layers,
e Submucosa is hypoechoic.



Longltudlnal Vlew

g ——

Normal Bowel

Longitudinal View

-l

Edematous bowel

- s
™ Fat-filed mesentery
e
ﬂ f"""

Intussusceptlon

e Pseudokidney Sign: Intussuscepted
part of bowel mimics a kidney



Transverse View Transverse View

Intussusce tion
Normal Bowe| s Crescent In A Donut Sign: Alteprnatlng

hyperechoic and hypoechoic bands followed by a
crescentic shaped mesentery.




Transverse View Transverse View

Mld ut Volvulus
Normal Bowe| : Wh'ﬂﬂﬂﬂggn

Dilated ducdenum
Thickened bowel walls




Appendix Ultrasound

Normal Vs Abnormal

Image Appearances
Comparison



Longitudinal View Longltudlnal View
. > . E T—F‘_-:‘T'

'Normal Appendix  Appendicitis

e Diameter: <6mm : g‘:iﬂan:eﬂc:;rn}p:rr:]cfn:
1 TuhE-ShapEd e« Wall thickness >3mm



Transverse Vlew
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Normal Appendix @ Appendicitis
e Diameter: <6mm « Dilated appendix
e Tube-shaped il e g



Longitudinal View Longitudinal View

=

Appendicolith

"y : % e

Norl Apeni V. Appendicitis

e« Diameter: <6mm ¢ Appendicolith: Hyperechoic
¢ Tube-shaped calcification with posterior shadowing




Transverse Vlew Transverse View

‘Normal Appendlx | Appendicitis

¢« Diameter: <6mm ¢ Appendicolith: Hyperechoic
e Tube-shaped calcification with posterior shadowing



Longitudinal View Lﬁngltudlnal View
. i I . : : : | _T—_::.H__

Normal Appendix Appendicitis
¢ Diameter: <6mm
e Tube-shaped e Hyperechoic periappendiceal fat



Longitudinal View

Longitudinal View
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Normal Appendix

e Diameter: <6mm
¢ Tube-shaped e Periappendiceal fluid



Transverse View Transverse View

e e - T

Abscess

Normal Appendix  Perforated Appendix

e Diameter: <6mm e Full thickness Appendiceal wall defect
e Tube-shaped e Abscess in right iliac fossa



Longltudmal VIEW Longitudinal View

Appendix

Appendix

B

Normal Appendix Perforated Appendlx

e Diameter: <6mm e Abscess in right iliac fossa
¢ Tube-shaped « Full thickness Appendiceal wall defect




Hernia Ultrasound
Normal Vs Abnormal Image
Appearances Comparison




Transverse View Transverse View

' Normal Abdominal EPigastric Hernia

o  Small midline defect in linea alba, above umbilicus

wa I I s Herniated contents are usually omental fat or
preperitoneal fat



Transverse View Transverse View
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Subcutaneous Fat e | — e i Rl e e i

Herniated Contents Subcutaneous Fat

ransversus

Normal Abdomiﬁal Spigelian Hernia

« Lower anterior abdominal wall hernia.
Wa" s« Herniated contents: fat or bowel



Transverse View

Subcutaneous Fat

— .

Transvyersus

Normal Abdominal
\""F-1]

Transverse View

B— ‘“‘Eﬂhcutaniiﬁ Fat

Herniated Bowe| -

e
. -
s o
o

Spigelian Hernia
¢ |Lower anterior abdominal wall hernia.
¢ Herniated contents: fat or bowel



Transverse View Transverse View
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- Umbilical Hernia
NOI‘mal Ull‘lblllCl.lS ¢ Midline hernia through the umbilicus

¢« Herniated contents: fat or bowel



Transverse View Transverse View

Umbilicus

Umbllical Ring.

N Umbilical Hernia
NDl‘mal Ul‘l‘lblllcus e« Midline hernia through the umbilicus

¢« Herniated contents: fat or bowel



Longitudinal View Longitudinal View
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Umbilic us R —— _ Linea Alba
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Umbilic us

#’-—r

Hemlated Fat

M. Hypogastric Linea Alba Hernia
Norma I U m bl Ilcus e Hernia inferior to umbilicus

» Edematous hyperechoic strangulated fat



Longitudinal View Longitudinal View
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Umbilic us M R Linea Alba
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Umbilic us

Hemiated Fat

H. Hypogastric Linea Alba Hernia
N o rm a I U m b l I I Cu S « Reducible hemia: Contents can be pushed back

through the defect with probe pressure. Neck of
hemial sac is wide



Normal Abdo T N Incusmnal Hernia

Can occur after a surgery (laparotomy)
Wal I Hernia occurs through an incisional scar




Transverse View Transverse View

=, e -
Inferior Epl'm
Vessels
. o e - st e ——

Normal Inguinar Direct Inguinal Hernia

e Hernial sac protrudes directly through inguinal

canal
Ca na I e Contents: Fat or bowel



Transverse View Transverse View

AR *
Inferior Ep[qh
Vessels

' *f‘:tw-# : '

o— I'nguinaiﬁ' " Direct Inguinal Hernia

o Direct Hernias are usually bilateral

Ca na I e Wide neck; Less chance of strangulation
e Medial to inferior epigastric vessels




Longitudinal View Longitudinal View

- . ! - i

Noral Iguihal Direct Inguinal Hernia

e Hernial sac protrudes directly through inguinal

wall
Ca na I e Contents: Fat or bowel




Transverse View Transverse View

‘liac Arterf

}"-'.n

Indirect Inguinal Hernia
Normal Ing u I nal e Indirect hemia is Ialgral to the inferior epigastric

artery
Contents: Fat, bowel or peritoneal fluid

L] M
Ca na ' s Hvpoechoic harniated fat




Transverse View Transverse View
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e S« subcutaneous Fat

e A
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“Eeﬁmaw
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Inferior Epigastric Vessels

- Indlrect Inguinal Hernia
N Ormal Ing u I nal Indirect hemia is Iat?raT to the inferior epigastric

artery
Ca na I e Contents: Fat, bowel or peritoneal fluid
e« Hypoechoic herniated fat
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Kidney Ultrasound
Normal Vs Abnormal
Image Appearances
Comparison




Normal



Transverse View '

i

Transverse Vielw =




Transverse View

Renal Sinus Fat

Renal Cysts

N orma I - Thin sacs filled with water-like fluid.

- Usually harmless



Renal Cysts

N o Fina I - Thin sacs filled with water-like fluid.

- Usually harmless



iransverse '_'JIEW
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Renal Sinus Fat

Polycystic Kidney Disease
Inherited disorder which produces
multiple cysts in kidneys. Can also
affect other organs like liver.

Normal



-

I.nngrl:udin View

ey *-;......_.,.- -

Renal Stone

Hard crystalline masses found in
kidneys. Mostly cause posterior
shadowing.




Renal Sinu':'l Fat

&

Renal Stone

Hard crystalline masses found In
kidneys. Mostly cause posterior
shadowing.

Normal



Transverse Vie

Renal Sinus&at

Staghorn Calculi

N o r m a I Calculi that involve the renal pelvis and at

least 2 calyces



Staghorn Calcull

Calculi that involve the renal pelvis and at
least 2 calyces




y Abnormal Echogenicity
__ Hypoechoic areas: Edema
_ Hyperechoic areas: Heffi

=

Pyelonephritis
N O I A T e e s Bests and renat
the ureter and bladder.



Transverse
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Renal Sinus'Fat
a0

Pyelonephritis
Infecti f th | Ivi d |

INOFITIa] .« Tediendtie st paivie and renl
the ureter and bladder.



Pyelonephritis
Infection of the renal pelvis and renal
parenchyma. Infection usually begins at
the ureter and bladder.




Nephrocalcinosis
N o r m a I Calcium deposits in renal parenchyma.
Most common location of deposition is

medulla



Nephrocalcinosis
Calcium deposits in renal parenchyma.
Most commeon location of deposition is

medulla




Chronic Kidney Disease

N o r m a I Gradual loss of kidney function over

time



Normal Grade 0 Grade 2 Echogenicity
Renal Echogenicity less than liver  Renal Echogenicity greater than liver
echogenicity echogenicity



Normal Grade 0 Grade 1 Echogenicity

Renal Echogenicity less than liver Renal Echogenicity equal to that of
echogenicity liver



Shrunken kidney ( 5.37em)

Renal Failure

Kidneys completely lose
their function to filter blood



Angiomyolipoma
Benign renal tumor consisting of
vascular, smooth muscle and fat

Normal



Angiomyolipoma
Benign renal tumor consisting of
vascular, smooth muscle and fat




Wilm’'s Tumor

N 0 rm a I Large heterogeneous mass located

in kKidney




Renal Cell Carcinoma

-Malignant carcinoma of kidney
- Heterogenous mass




Renal :
Parench T
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Renal Sints Fat

Renal Cell Carcinoma

N 0 r m a I -Malignant carcinoma of kidney
- Heterogenous mass



Hydronephrosis
Normal Grade 1

Dilated renal pelvis without dilatation of
the calyces



Proximal Ureteral
Stone

Kidney stones can be stuck in
proximal ureter
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Hydronephrosi
Grade 2
N o rm a I Mild renal pelvis and calyces

dilatation



Longitudinal View

Hydronephrosis
Grade 3

Moderate dilatation of the renal
pelvis and calyces



Hydronephrosis Grade 4

' Severe dilatation of renal pelvis and
o r m a calyces. Cortical thinning indicates

renal atrophy
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Normal Bladder
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Cystiti
Normal s

Bladder wall thickness >5mm







Bladder Debris

Can be caused by dehydration, inflammation,
infection, and hemorrhage.

Normal




TransverseView
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Bladder Cancer

Normal . ocsetacdmemc.doat
type of bladder cancer






