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×&ÉÎÄ ÁÎÄ ÏÂÔÁÉÎ ÓÔÁÎÄÁÒÄÉÚÅÄ ÉÍÁÇÅÓ ÏÆ ÔÈÅ ȰÂÉÇ ÆÉÖÅȱ 
intra-abdominal organs. 

× Find and obtain standardized images of the pancreas , 
adrenal glands, duodenum pyloro-duodenal junction and 
ICCJ. 

× Be able to localize abdominal great vessels-AO , CVC  PV 
× Familiar with US guided fine needle aspirate technique. 
× Knowledge of major indications for abdominal ultrasound. 
× Familiar with theory and technique for F.A.S.T 

examination. 
×Capable of marketing ultrasound to your staff and clients 
×Understand how to optimize your ultrasound image  
×Capable of recognizing and where possible eliminating 

artifacts. 



 





 
       

HAVE FUN 



 
ÁConverts one kind of energy to another 
ÁPiezoelectric 
ÁTransmitter: electrical to sound wave 
ÁReceiver: sound wave to electrical 
ÁThe crystals are ceramic and fire in groups 
ÃÁÌÌÅÄ ȰÅÌÅÍÅÎÔÓȱ 
ÁThe shape of the transducer face determines 

the shape of the ultrasound image 



Á Multiple crystals 
Á Transducer shape dictates 

image shape 
Á Multiple crystals fire 

together 
Á No moving parts 
Á Firing patterns vary to 

direct beam into tissue 
Á Each beam yields one line 

of information 
 







Beam progresses into tissue 
until it encounters an 
interface between two 
different types of tissue. 

 

Angle of incidence affects 
how much sound comes 
back. Perpendicular angle 
returns the most 
information. 



Changes in density 
cause reflection of 
some of the beam 
straight back to the 
transducer. 

 



As the echoes are 
returning, the rest of 
the sound beam 
continues on into the 
body until it hits 
another variation in 
tissue type.  







Attenuation: As the 
beam traverses more 
tissue and sound is 
reflected back to the 
transducer, the 
remaining beam is 
weaker.  



ÁRepeat this process on next beam path  
ÁThese lines presented together to form one 

frame 
ÁMultiple frames, ² 20 fps, is seen as realtime 
ÁFrame rate can be controlled (somewhat) by 

operator 

ÁȰ,ÅÓÓ ÐÁÔÉÅÎÔȱ Ђ ÓÈÏÒÔÅÒ ÒÏÕÎÄ ÔÒÉÐ ÔÉÍÅ 

ÁNarrower field of view = fewer lines/frame 

ÁFewer focal zones = fewer beams/line 



ÁCrystals fire for ten percent of the time and 
listen for ninety percent of the time 
ÁOnce finished listening the next 

group/element of crystals fires and so on 
ÁHow does an element know when to stop 

listening 
ÁThe operator  determines this by adjusting  

the depth 
ÁThe greater the depth the longer each 

element must listen 
 





 
ÁThe longer each element must listen the 

slower the frame rate 
ÁMachine knows the speed of sound and 

therefore knows the maximum time the 
crystals must listen for 
ÁThis is the time it takes the waves to go out 

and back from the depth set by the operator 
 



Á!ÍÐÌÉÔÕÄÅȟ ÏÒ ÈÏ× ȰÌÏÕÄȱ ÔÈÅ ÓÏÕÎÄ ÉÓ 
determines gray shade. 
ÁThe higher the amplitude the closer toward 
×ÈÉÔÅ ÔÈÅ ÐÉØÅÌ ÉÓ ȰÐÁÉÎÔÅÄȢȱ 
ÁConversely, the weaker the returned signal 

the darker the pixel. 



ÁFresnel zone-Beams are closely spaced 
ÁFraunhofer zone-Beams are far apart  
Á Transition zone-Junction between two zones 
ÁRadius of the probe determines depth of the 

Fresnel zone. 
ÁLarger the radius and greater the depth 

 



×Power and gain 
 
×Overall and segmental gain 

 
×Frequency 

 
×Focus 

 
×Line density 

 
 



 
×Depth 

 
×Dynamic range 

 
×Scan area 
 
×Persistence/frame averaging 
 



 
ÁPower refers to the energy of the outgoing 

wave. all machines must have ability to 
change the power setting 
ÁWe generally set power at 75% to max 
ÁGain refers to the sensitivity of the crystals in 

the probe to the returning sound waves 
Á'ÁÉÎ ÉÓ ÔÈÅ ȰÈÅÁÒÉÎÇ ÁÉÄȱ ÏÆ ÔÈÅ ÍÁÃÈÉÎÅ 

 



ÁOverall gain will increase the sensitivity of the 
crystals to all returned echoes 
ÁTherefore the entire image will be brighter 
ÁSegmental gain increases the sensitivity to 

only a certain portion of the image 
ÁSet the overall gain first and then adjust your 

segmental gains 
ÁDo not over-gain as you make everything 

look the same-white 





ÁHigher the frequency the better the 
resolution 
ÁThe lower the frequency the better the 

penetration 
ÁWe want to scan at the highest frequency 

possible in order to maximize resolution 
ÁGenerally frequencies between 6.0 and 9.0 

are ideal for small animals 



Á2ÅÆÅÒÒÉÎÇ ÔÏ Ȱ!ØÉÁÌ 2ÅÓÏÌÕÔÉÏÎȱ 
ÁAbility to discern two objects close together 

one on top of the other 



ÁFocal point is spot of best spatial resolution 
ÁShape of piezoelectric crystals 
ÁAcoustic lens 
ÁControlled firing sequence of the crystals 
ÁKeep focal point at level or just below area of 

interest 




