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Breast and axilla examination  



Equipment 



 
 Equipment: modern devices handled with heart 



Equipment 
Ultrasound examination room 

Shutters 

High adaptable revolving chair 

Movable and high adaptable couche 

RIS- connection 
PACS-  connection 

US- system(´s) 

Interventional devices 

Women's changing cubicle 

Wash basin (lavatory) 

Tray and cupboards 



Standardized ultrasound examination  
US equipment and coupling gel 

Physicians who supervise, perform, and/or interpret breast ultrasound 
examinations should be licensed medical practitioners who have a 
thorough understanding of the indications for ultrasound examinations as 
well as a familiarity with the basic physical principles and limitations of the 
technology of ultrasound imaging. 
 
ACR PRACTICE GUIDELINE FOR THE PERFORMANCE OF A BREAST 
ULTRASOUND EXAMINATION     Revised 2011 (Resolution 11) 



Setting of examination parameters 

 automated tissue optimization  
   means remapping grey scale over the range 
   present within the actual image 
  manual optimization of presettings 
    for transmit power, gains, foci and FOV 

Standardized ultrasound examination  



Settings 
Transmitting power, receiving amplifier, depth gain compensation 

focus 



Technique 
Requirements for fundamental US 

 High quality near-field imaging equipment 
 Transducer centre frequencies between 7 to 13 MHz 
 Continuous electronic focussing on transmit / receive  
 Short pulse length 
 High-dynamic range (grey scale windowing,  
    highest echo amplitude / lowest echo amplitude [dB] ) 



Technique 
Image quality in traditional fundamental US 

Wide dynamic 
range 

Normal dynamic 
range 

Narrow dynamic 
range 

Rib      Shadowing Rib      Shadowing Rib      Shadowing 
Standard to date 



Standardized 
Examination 
Technique 



Approach to examination technique 

 systematic        planned approach 
 comprehensive       all structures must be  
        displayed 
 reproducible       report of findings and   
          
 documentation on the     
 stored images  

Standardized ultrasound examination  



Supine position of the patient  
Standardized ultrasound examination  



 Use of a high- adaptable chair 

 Upright spine with no or minimal rotation 

 Position of chair next to the couch and patient 

 Angulating elbow close to to body (90°)  

 Stabilising forearm at the belly of patient 

 Position of screen at level of eyes 

 No rotation of head 

Ergometric position of the examiner  
Standardized ultrasound examination  



Grip for holding the transducer 
 
 
 

Standardized ultrasound examination  

Transducer always perpendicular to skin 



Approach to transducer handling 

 transducer perpendicular to skin 
 complete contact by gentle coupling to gel & skin  
 primary fixed, secondary changing compression intensity 
   - lighter for displaying superficial structures 
   - stronger for displaying deep structures 
  assessment - changing angulations parallel to 
    internal surfaces or ligaments (alternatively LAO, RAO) 

Standardized ultrasound examination  



Situation dependent 
firm or light compression of transducer 

Firm grip for compression in fibrotic breasts or macromasty 

Light (feather) grip for minimal compression in Doppler techniques and strain elastography  

No compression in shear-wave and quasi-static elastography  



Overlapping scans 
Meandric (“lawnmower”)  technique 

transverse plane sagittal plane 

Standardized ultrasound examination  



Sagittal meandric technique 
Standardized ultrasound examination  



R lat 

Sagittal meandric technique 
Standardized ultrasound examination  



Transversal meandric technique 
Standardized ultrasound examination  



radial = parallel to the duct antiradial = perpendicular to the duct 

Radial or antiradial examination technique 
Standardized ultrasound examination  



radial = parallel to the duct antiradial = perpendicular to the duct 

Radial or antiradial examination technique 
Standardized ultrasound examination  



Radial scanning 

Segment and duct at 3.00 

Standardized ultrasound examination  



Nipple scanning 
Standardized ultrasound examination  



Rotating and coronal retroareolar scanning  

Increase gain to compensate for shadowing 

Standardized ultrasound examination  



Examination technique 
Near field imaging of the nipple 



  

        

sagittal transversal along the vessels 

Standardized ultrasound examination  
Axilla 



Anatomy of chest wall and axilla 
        
Level I :      Level II :                        Level III:  
lateral of M. pectoralis minor  under and superior to M. pectoralis minor  medial of M. pectoralis minor  

Standardized ultrasound examination  



Examination 

  

        
Axilla transversal 



Examination 

  

        
Axilla sagittal 



Documentation 
Body marker sagittal 

Right hand side       Left hand side 

cranial 

caudal 

cranial caudal 



right left 
right left 

Documentation 
Body marker transversal 

Right hand side       Left hand side 



Documentation 
Bodymarker radial scanning 12:00 to 5:59 o´ clock 

Rechts       Links 

Nipple Periphery 

Nipple Periphery 

Nipple 

Periphery 

Nipple 

Periphery 

 Arrow points to the nipple like a watch hand 



Documentation 
Body marker radial scanning 6:00 to 11:59 o´clock 

Rechts       Links 

Nipple Periphery 

Nipple Periphery 

Nipple 

Periphery 

Nipple 

Periphery 

 Arrow points to the nipple like a watch hand 



    Report 
 Modified BI-RADS criteria in addition to ACR by the DEGUM  
in cooperation with the Austrian and Swiss ultrasound societies  

Quantity of vascularity  increased, moderately increased, not increased, vessel number  
Vessel pattern    radial, tangential, irregular 
Compressibility   good, low, not compressible, not accessable 
Mobility    good, low, not mobile, not accessable 
3-D criteria    compression sign, retraction sign 
Lmph nodes    axillary, infraclavicular, supraclavicular, neck, parasternal 
LN-classification   normal, suspicious, size 
Ducts     normal, dilated, smooth, irregular, interruption, inner structure 
     cystic/solid, diameter 

Diagnostic criteria  



3-D-criteria 
Addition to  US-BI-RADS 

compression of surrounding  retraction of surrounding 

Courtesey of Christian Weismann, ZRI-LKH-SALZBURG 

neurofibroma 
3-D criteria       compression pattern        benign      > 90%  
                         retraction pattern             malignant     83%  

cancer 

A B 



Potential  
Mistakes 



What can be done wrong 
Device is poorly adjusted 

 wrong focus position 
 inadequate transmit power 
   to penetrate to chest wall 
 wrong  gain settings to  
   display deep findings 
 poor signal-processing 

 contrast resolution  
 spatial resolution 
 signal dynamics (Smax / Smin) 

Optimize! 



What can be done wrong 
Transducer is poorly adjusted 

Fat should be gray! 



What can be done wrong 
Examination 

 Insufficient breast compression or wrong angulation 
                multiple (false positive) shadows 

 Unsystematic examination   
                 bad detection 

 Poor concentration   
                 poor perception 



What can be done wrong 
Insufficient compression 

Poor compression good compression 



Targeted  
Ultrasound 



Advanced imaging 
Flexible use of various US modi 

Matrix transducer 6-15 MHz 

High frequency, CHI, Compounding, Speckle reduction  

15 MHz 15 MHz 
13 MHz 9 MHz 

Scar after BCT 

Fibrosis can simulate a mass, and additional 
mammographic and/or US evaluation may be necessary  
to determine or to exclude the presence of a true mass  

 modified note of ACR Appropriateness Criteria® 



Targeted breast ultrasound 
Defining the index lesion 

 Rotate transducer over index lesion, change frequency 
 Compress, decompress, move lesion and surrounding tissue 
 Correlate index lesion with palpable findings 
 Define fundamental descriptors using BI-RADS-US criteria  
 Assess conspicuity, vascularity, elasticity, 3-d features 
 Radial distance between nipple centre and margin of lesion 
 Sagittal distance between skin and margin of lesion 



Fundamental 13 MHZ THI + Compounding 15 MHz 

THI + Compounding 13 MHz Tomographic Ultrasound 14 MHz 

Shadowing  Conspicuity 

Texture with Microcalcs Retraction   

Panoramic Imaging Spot Magnification 

Max Compounding 13 MHz 
Margin Details 

Microcalcifications Position posterior to nipple 



Assessment of mammographic findings 

Localization? 

 Intermodality correlation of 3-d target position 

 

Right/left 
o´clock position 
Anterior, central, posterior 
Nipple and skin distance 

R cc R mlo 

12 

6 

3 9 

3-dimensional triangulation 



Upright position of a lesion is inferior compared to 
corresponding supine position 

Assessment of mammographic findings 

Localization? 
3-dimensional triangulation (60°) 





Targeted breast ultrasound 
Scanning analogue to cc und mlo projection 

Oblique transversal transversal 

Analogue to  R cc Analogue to  R mlo 

12 

6 

3 9 



Index lesion moves 
upwards from position in 

- upright MG to prone MRM 

- prone MRM to supine US 

Assessment of MRM findings 

Localization? 
3-dimensional triangulation  



Use of advanced applications 
 
 Colour Doppler techniques 
 3D and 4D ultrasound technologies 
 Spatial compounding on transmit and/ or receive 
 Frequency compounding 
 Digitally encoded tissue harmonics  
 Elastography 

Targeted breast ultrasound 

for detection and characterization of lesions 



Fundamental Ultrasound 

Power Doppler 

Strong Compounding 

THI and Compounding Split screen with Elastography 



Standardized ultrasound examination  
Summary  

 Equipment, transducer and acoustic power settings 
 Patient positioning; supine, LAO, RAO, elevated arm 
 Adequate compression of the breast with the transducer 
 Scanning planes: transversal, sagittal, radial, antiradial 
 Subareolar-nipple complex 
 Axillary levels 1, 2,3  
 Targeted assessment, split screen, advanced applications 
 Documentation 



 
 

Waiting area 

The ultrasound examination is integrated in to a quality assured 
process of scheduling and data managment  



Take-home message 1 

Take a lot of 
gel! 



Optimize focus 
and gain! 

Take-home message 2 



Compassion 
and 

Compression! 

Take-home message 3 



Thank you very much for 
your attention ! 
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