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ClinicalClinical importanceimportance of of 
imagingimaging modalitiesmodalities: : 

UltrasoundUltrasound
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ImagingImaging modalitiesmodalities

RoentgenRoentgen XX--rayray

UltrasoundUltrasound
CTCT

MRMR

AngiographyAngiography, DSA, DSA

NuclearNuclear MedicineMedicine (scintigraphy, SPECT, PET)(scintigraphy, SPECT, PET)

FusionFusion imagingimaging (PET(PET--CT)CT)

WhatWhat wewe needneed forfor thethe US US 
examinationsexaminations? ? 

UpUp toto datedate
US US equipmentequipment withwith properproper transducerstransducers

KnowledgeKnowledge of of differentdifferent anatomicalanatomical, , 
biophysicalbiophysical, , pathophysiologicalpathophysiological, , 
radiologicalradiological, , clinicalclinical aspectsaspects -- wellwell trainedtrained, , 
experiencedexperienced radiologistsradiologists, US , US specialistsspecialists, , 
sonographerssonographers

HowHow wewe generategenerate thethe US image?US image?

An An electricelectric pulsepulse generatesgenerates oscillationoscillation onon thethe piezopiezo--
electricelectric cristalscristals. . TheseThese cristalscristals produceproduce mechanicalmechanical
oscillationoscillation and and thisthis is is thethe UltrasoundUltrasound (1(1--15 15 MHzMHz))
whichwhich entersenters intointo thethe humanhuman bodybody..
The The reflectedreflected echoesechoes fromfrom differentdifferent tissuestissues comecome toto
thethe piezopiezo--electricelectric recieversrecievers inin thethe US US probesprobes whichwhich
generategenerate lowlow voltagevoltage electronicelectronic impulseimpulse.  .  FromFrom thesethese
electronicelectronic impulsesimpulses thethe computer computer generatesgenerates thethe echoecho
image image onon thethe US monitor.       US monitor.       
PiezoPiezo--electricelectric cristalscristals workwork inin alternatealternate modemode : : asas US US 
sendersender and and asas US US recieverreciever..

US US transducertransducer -- piezopiezo--electricelectric
elementselements AxialAxial andand spatialspatial US resolutionUS resolution

ConvexConvex 2,52,5--5 5 MHzMHz transducerstransducers -- deepdeep US US 
penetrationpenetration ((abdominalabdominal)  )  -- lowerlower resolutionresolution
(0,8 (0,8 –– 1,2 mm)1,2 mm)

LinearLinear 55--10 10 MHzMHz transducerstransducers –– superficialsuperficial US US 
penetrationpenetration –– higherhigher resolutionresolution (0,4(0,4--0,8 mm)0,8 mm)

EndoscopicEndoscopic US, US, IntravascularIntravascular US US transducerstransducers
–– 1010--20 20 MHzMHz -- nearnear fieldfield penetrationpenetration, , 
extremelyextremely highhigh resolutionresolution (0,2(0,2--0,4 mm) 0,4 mm) 
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TypeType of of transducerstransducers TypeType of US of US probesprobes

The The UltrasoundUltrasound imageimage

The US image The US image showsshows thethe differentdifferent reflexionsreflexions
fromfrom a a properproper thinthin sectionsection of of thethe body. body. ItIt is a is a 

computer computer collectedcollected echoecho -- imageimage
((whichwhich appearsappears realreal--timetime onon thethe US monitor US monitor --
onlyonly withwith 22--4 4 msecmsec delaydelay -- 1414--25 25 frame/secframe/sec).).
The The reflectibilityreflectibility of of differentdifferent tissuestissues: : 
ECHOGENICITYECHOGENICITY
The The strengthstrength of of thethe reflectionreflection:  :  
ECHODENSITYECHODENSITY

US  US  terminologyterminology

AnechoicAnechoic ((CysticCystic))

HyperechoicHyperechoic

HypoechoicHypoechoic

EchodensEchodens

CysticCystic and and solidsolid componentscomponents HypoHypo--hyperechoichyperechoic, , echodensechodens massmass
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CorrespondingCorresponding imagesimages -- US US andand CTCT PulsePulse dopplerdoppler

ColorColor dopplerdoppler PowerPower dopplerdoppler

The The benefitsbenefits of US of US examinationsexaminations

DoesnDoesn’’tt useuse ionizingionizing radiationradiation

RepeatableRepeatable

Good Good accessibilityaccessibility

RelativelyRelatively shortshort waitingwaiting timetime, , shortshort bookingbooking timetime

VeryVery goodgood spatialspatial resolutionresolution withwith highhigh frequencyfrequency
probesprobes ( 7,5 ( 7,5 –– 12 MHz)12 MHz)

RelativelyRelatively unexpensiveunexpensive

PortablePortable US US machinesmachines ((bedbed--sideside, , inin thethe ICU, ICU, inin thethe
operatingoperating theatertheater))

DifferentDifferent applicationsapplications
GynecologyGynecology -- ObstetricsObstetrics
CardiologyCardiology
EmergencyEmergency carecare
InternalInternal medicinemedicine
TraumatologyTraumatology, , SurgerySurgery
PediatricPediatric applicationapplication
NeurologyNeurology
OrthopedicOrthopedic, , RheumatologicRheumatologic applicationapplication
UrologyUrology
AngiologyAngiology, , VascularVascular surgerysurgery
OncologyOncology
ORLORL
OphtalmologyOphtalmology
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DifferentDifferent conditionsconditions whichwhich affectaffect thethe
successsuccess of US of US examinationsexaminations

AnamnesticAnamnestic informationsinformations

KnowledgeKnowledge of of thethe clinicalclinical datasdatas

PersonalPersonal contactcontact withwith thethe patientpatient

TechnicalTechnical conditionsconditions ((limitslimits of of thethe US US 
equipmentequipment, , documentationdocumentation))

US US reportreport

FinalFinal opinionopinion withwith differentialdifferential diagnosticdiagnostic
optionsoptions

EmergencyEmergency conditionsconditions

AcuteAcute abdominalabdominal conditionsconditions::
-- AcuteAcute appendicitisappendicitis
-- BowelBowel ischemiaischemia, AMS , AMS occlusionocclusion, , EnteralEnteral bleedingbleeding
-- IcterusIcterus ((choledochalcholedochal stonestone, , pancreaticpancreatic tumor)tumor)
-- AbdominalAbdominal fluid fluid collectionscollections ((ascitesascites, , bloodblood))
-- AAA AAA rupturerupture, , AorticAortic dissectiondissection
VascularVascular pathologiespathologies::
-- StrokeStroke
-- PeriferalPeriferal EmbolismEmbolism
-- Deep Deep veinvein thrombosisthrombosis
-- PeriferalPeriferal arterialarterial occlusionocclusion

InternalInternal medicinemedicine applicationsapplications

OrganOrgan specificspecific US US examinationexamination indicationsindications::

-- GastroenterologyGastroenterology ((abdominalabdominal organsorgans))

-- EndocrinologyEndocrinology ((thyroidthyroid, , parathyroidparathyroid, , 
suprarenalsuprarenal, , softsoft tissuestissues))

-- AngiologyAngiology ((arteriesarteries, , veinsveins))

HepaticHepatic tumorstumors

ParathyroidParathyroid tumor tumor ThyroidThyroid
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Deep Deep VeinVein ThrombosisThrombosis
AbdominalAbdominal AorticAortic AneurysmAneurysm

UrinaryUrinary bladderbladder tumortumor SoftSoft tissuetissue US US examinationsexaminations

NeckNeck massesmasses: : thyroidthyroid, , parathyroidparathyroid, , salivarysalivary
glandsglands, , lymphlymph nodesnodes, , neckneck cystcyst

JointsJoints

ScrotumScrotum

AxillaryAxillary, , inguinalinguinal regionsregions

SuperficialSuperficial massesmasses ((lipomalipoma, , atheromaatheroma, , 
hematomahematoma, , vascularvascular malformationsmalformations))

LymphLymph nodesnodes ScrotalScrotal US US -- varicocelevaricocele
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USUS--guidedguided biopsybiopsy, , puncturepuncture
US US guidedguided drainagedrainage ofof pancreaticpancreatic

pseudocystpseudocyst

US  US  -- newnew viewsviews and and applicationsapplications

3D, 4D   US 3D, 4D   US 

US US contrastcontrast agentsagents -- SonoVueSonoVue ((tumorstumors, , 
vascularvascular applicationsapplications, , pediatricpediatric applicationapplication ––
vesicoureteralvesicoureteral reflux)reflux)

TissueTissue HarmonicHarmonic ImagingImaging -- THITHI

ElastographyElastography ((softsoft tissuetissue examinationsexaminations ––
breastbreast tumorstumors, , thyroidthyroid tumorstumors) ) 

IntrauterinIntrauterin 3D US3D US

ElastographyElastography -- breastbreast
fibroadenomafibroadenoma ValueValue of US of US examinationsexaminations

OptimalOptimal interpretationinterpretation of of thethe US US imagingimaging
resultsresults
PatientPatient regularregular followfollow--upup
RepeatedRepeated consultationconsultation withwith cliniciansclinicians –– helphelp
forfor thethe futurefuture therapeutictherapeutic decisiondecision

ItIt has has toto be be insertinsert properlyproperly intointo thethe examinationexamination
listlist!!
((RtgRtg, UH, CT, MRI, DSA, SPECT, PET), UH, CT, MRI, DSA, SPECT, PET)



This document was created with Win2PDF available at http://www.daneprairie.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.

http://www.daneprairie.com

