o : Imaging modalities
Clinical' impertance of
= Roentgen X-ray

Imaging modalities:;
= Ultrasound
Ultraseund S

s MR

: , = Angiegraphy; DSA
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What weneedifor the US

examinations? How we generateithe USimage?

[ Up to date = An electric pulse generates oscillation on the piezo-

. . electric cristals. These cristals produce mechanical
us egurpment with proper transducers oscillation and thisis the Ultrasound (1-15 M HZz)

which enters into the human body:

: . The reflected echoes from different tissues come to
= Knowl Edge of diffierent anatomical, the pieze-electric recieversinithe US probes which

biophysical, pathophysielogical, generatellow, valtage electronic impulse, From these

radielagiicall, clinical aspects - well trained, electrionic impulses the computer generates the echo

experienced radielegists, US specialists, image on the USimonitor:

sonographers = Piezo-electric cristalswork in alternate mode : as US
sender and as US reciever.

UStransducer - piezo:-electric
elements Axialrand spatialfuS resolution

A lrumszducer melszeh képe = Convex 2,5-5 MHztransducers - deep US

penetration (abdominal) - lower resolution
(0,8—1,2 mm)

n Linear 5-10IMHz transducers— superficial US
penetration =higher resolution (0,4-0;8 mm)

n EndescopicUS, Intravascular US transducers
— 10-20/MIHZ - near, field penetration,
extremely’ highiresoliution (0,2-0,4 mm)




Tlype ol tiransducers

hip.a Tansabues

IThe Ultraseund image

= The US/image shows the different reflexions
fromi a proper thin section ofi the body. It isa
computer collected  €ChO.- inage
(which appearsreal-time oni the US monitor -
only with 2-4 msec delay’ - 14-25 frane/Sec).

» Thereflectibility of different tissues:
ECHOGENICITY

= The strength off therefiiection:
ECHODENSITY

Cystiic andi solidicompoenents

Tlypeoei US probes

US terminolegy

s Anechoic (Cystic)
= Hyperechoic

= Hypoechoic

= Echodens

Hypo:hyperecholc, echedensmass
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Corresponding images- USand CT

Coller doppler

Lndeur Lhayyabeer

T hebenefits off US examinations

Doesn't use ionizing radiation

Repeatable

Good accessibility:

Relatively:short waiting time; short: beeking time
\/eny good spatial resolution with hilgh freguency
priebes|( 7,512 MHz)

Relatively unexpensive

Portable US machines (lbed:side, in the ICU; in the
operating theater)

Pulsadeppler

Lulzns Lroppler Tt A A G
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Power depplern

Penver Doppler

Diiferent applications

Gynecology - Ohstetrics
Cardiclogy

Emergency care

Internal medicine

Tiraumatol ogy, Surgeny;
Pedilatric application
Neurology,

Orthopedic, Rheumatologic application
Urology,

Angielegy;, V.ascular surgery
Oncology!

ORL

Ophtalmology:




Different conditionswhich: affect the
success of US examinations

= Anamnestic informations
= Knowledge of the clinical datas
m Personal contact with the patient

=_Tlechnical. conditions (limitsiof the US
eguipment, documentation)

n USieport

= Final opinionwithidifferential diagnostic
optiens

Internal medicine applications

Organ specific US examination indications:
- Gastreenterology (abdominal organs)

- Endocrinology. (thyroid, paiathyreid;
suprarendll, soft tissues)

- Angielegy/ (arteries, veins)

Parathyreid tumor

Emergency conditions

Acuteabdominal conditions:

- Acute appendicitis

- Bowel ischemia, AMS occlusion, Enteral bleeding
- lcterus (choledochal stone, pancreatic tumeor)
- Abdominal fluid collections (ascites, bleod)

- AAA rupture, Aortic dissection
\/ascular'pathologies:

- Stroke

- Peiferal Embolism

- Deepvein thrombosis

- Perifera arteriall occlusion

[Hepatiic tumors

Ifhyreid
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Abdoeminal Aertic Aneurysm

Deep \Vein IThrombes's

Soft tissue US examinations

» Neck masses: thyroid, parathyroid, salivary
glands; lymphinades, neck cyst

= Joints

= Scrotum

» Axillany; inguinal regions

» Supenficial masses (lipoma; atheroma,
hematoma, Vasculiar malfiormations)

Scroetall US - varicocee




US-guided hiepsy, puncture

=

US' - newviewsand appliications

= 3D,4D US

n US contrast agents - SonoV.ue (tumors,
vascular applications, pediatriciapplication —
vesicoureterall reflux)

= TiissueHarmoenic Imaging - THI

n Elastegraphy; (soft tissue examinations —
breast tumars, thyreiditumaors)

Elastegraphy: - breast
iibreadenoema

US guided drainage of pancreatic

I ntrauterin 3D US
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\/alue off US examinations

= Optimal interpretation of the US imaging
resulis

= Patient regular follow-up.

» Repeated consultationwithiclinicians—help
for the future therapeutic decision

It has telbeiinsert properly: into the examination
list!
(Rtg, UH, CT, MRI; DSA, SPECT, PET)
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