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Doppler Basics



Surface Anatomy



 Surface Anatomy 

:Abd Aorta
 -   2cm wide 

vertical band

 - median plane

 - To: 1cm below & 

Lt to Umb





• CIA & EIA :

 - from: Point of Aortic 

Bifurcation. 

- To: point midway of 

"A.S.iliac spine & 

symph.pubis"

  - Prox 1/3 CIA

  - Dist 2/3 EIA



CFA & SFA :

 Upper 2/3 of a 

line 

  ” midinguinal 

point 

Adductor 

Tubrcle" 

 





• *Popleteal A :
•  2.5 cm medial to midline 

•  - From: Level of junction Middle & Lower

  3/1 of thigh 

•  - To: Midway of Femoral Condyles. 

•  - Then to tibial tubrusity "medial to Fibular 

neck" 





• *Anterior Tibial A :

•  2.5 cm below & medial to Fibular Head

• To: Midaw med & Lat Maleoli "Front of 

Ankle"





• *Posterior Tibial A :
•  -1:2 cm Lat to Calf Medline

   down & Medialy 

•  To: midway of Med maleolus   

        & medial calcaneous 

Tubrcle.







• *Dprsalis Pedis :

•  - Absent in 15 % of people.

•  - From: Medway of Maleolai

•  - To: Prox end of 1st























DOPPLER



Piezoelectric effect

•



DOPPLER Effect

Reflected sounds from moving objects has 
different frequencies. 



















• v = velocity of the blood, 

• 0 = is the angle between the US beam and 

the direction of blood flow 

(also known as the angle of insonation).

• f = Frequency 

• * t = transmitted ,r = received ,

• c = speed of sound in tissue.





2  Xالتردد X جتا الزاويةX  سرعة الدم 

___________________________

ســـــرعـــــــة الصــــــــوت          

•  Variables

• Fixed  



• for example,

- a 5 MHz transducer used

- blood vessel with a flow velocity

of 50 cm/s

- an angle of insonation of 60°.

• speed of sound in tissue to be 1540 m/s, 

the Doppler equation can be used to

estimate that the Doppler shift frequency 

produced will be

1.6 kHz.



2 X 50 X 5000 X 0.5 

_____________________

1540

= 

1.6 KHz



Instrument Setting



• Examination sequences : by B-Mode , 

color Flow image , Doppler spectrum.

1. B – Mode:

1. Decrease gain no echoes in lumen.

2. Use single focal zone on the target vessel. 



Sonography of Vessels

 By  B - Mode : 

• Vein  Compressible.

• Artery  Anechoic structure e thick 

echogenic wall.

- Media is anechoic in between.







2. Optimizing Color Flow: 

1. Vessel   Must Not be parallel to probe 
steering of color box. 

2. First set color gain high until  color bleed

3. Then decrease it   Gradually until fit walls. 









Color Flow

• Complete color Filling e no filling 
defects. 

• Color & Direction:

• To Transducer

"red-Slow" & 

"Yellow Faster"

• Away : 

"Dark Blow-Slow" & 

"Light Blow Faster”

 (LIGHTER  is  FASTER)











3. Optimizing Doppler spectrum:

1. Sample volume (=) must not > 2/3 of Artery 

diameter.  ”If widened  involve slower flow near 

walls” 

2. PRF setting according to velocity. 





Doppler Spectra

• Central Arteries : 

Low resistance ,Biphasic Flow

• Aortic Closure  ,May  Notch at end of 

Systole. 







• Peripheral Arteries: 

High resistance ,Triphasic Flow



• Triphasic :

-Systole: Hi Forward

-Distole Early: Brief Reverse

- "     Late :  Low Forward









Flow change At A. Bifurcation



Doppler Artifacts



• 1-Aliasing

• 2.Blooming:"Color Bleed"

• 3.Cirectional Ambiguity

• 4.Psudoflow

• 5.Partial volume

• 6.Flash artifact

• 7.Mirror image Artifacts

• 8.Edge Artifact

• 9.Twinkling Artifact



Aliasing-1

• -Disturbance of color homogeneity 

• -occur when velocity exceed scale





• Compensating Aliasing by :

– Increase PRF ”Pulse Repeated Frequency”

• If use max PRF , then 

– Decrease Depth 

– Shift base line

– Lower Frequency 

– Increase Angle ”with in limits” 



.2- Blooming:"Color Bleed"

• -Color spread out vessels

• -it may over write partial thrombus







• 3  - Directional Ambiguity:

• -Indeterminate flow direction.

• -Wave form above & below 

baseline 

 ” as mirror"

-occur e small angle 

• -D.D.: Bidirectional Flow , 

which not 

identical around baseline "i.e. 
not mirror"





4.Psudoflow

• Any moving fluid  eg. Urine jet 



5.Partial volume

• Thick slice partially cutting 2 objects. 





6.Flash artifact

• Sudden burst of random colors.

• it obscure gray scale image.

• Due to object or transducer motion.



7.Mirror image Artifacts

• Seeing a false mirror image of the object.

• adjacent to reflecting surface 

eg. Pleura





8. - Edge Artifact

• Signal at edge of manmade surface

eg.Catheter 

• More at low PRF



9. Twinkling Artifact

• Signal behind strong reflecting object.

• Very important in detecting small calculi

as it occur e it.







Doppler Advantages:

• 1. -Non Invasive

• 2. -Non Ionizing

• 3. -Portable

• 4. -No nephrotoxic agents

• 5. -See A. Lumen & wall

• 6. -Asses Hemodynamics

• 7. -Detect ocluded Aneurysm



Limitations:

1. -Ca Hender

2. -Skin Henders 

eg. ulcers, bandages, scars

3. - Need Co-operation





N.B. "PSV Ratio is more reliable"

V cm/secDiameterArtery

120 +/-200.80+/-0.10EIA

115 +/-250.82+/-0.15CFA

90 +/-150.60+/-0.10Prox SFA

95 +/-150.55+/-0.10Dist SFA

65 +/-150.50+/-0.10popl





FOCAL ARTERIAL STENOSIS:

• *MILD: 1-19% lumen reduce

    - Triphasic preserved

    - PSV is 30% more

• *MODR: 20-40% 

   - PSV is 100% more

   - Triphasic preserved

• *SEVER: 50% & More

 - PSV > 200%

 - Loss triphasic + Spectral broadening.



• PSV – Ratio in 

relation to stenosis : 

0 - 49%< 2.5

50 – 75 %> 2.5

75 – 99 %> 5.5





















• WAGNER's CLASSIFICATION

OF Diabetic Foot:

• 0- No Open Lesions

• 1- Superficial ULcer

• 2- Deep   " " reach tendon or Capsule

•   "      " " + ”3 - Abscess or Osteomylitis

• 4- Local Gangreen

• 5- Foot Gangreen





Venous Doppler





Checklist of DVT

1. Is Thrombus present? 

2. What extent?

3. What Age?

4. Is it adherent?

5. What is the cause? 





Competence examination 

*U.L.V  

By deep 

inspiration

*L.L.V. 

By valsalva 

maneuver 





General Criteria of Thrombosis

• Vein is non comprisable completely.

• Echogenicity is not Reliable for thrombus 

age. 

• V. Diameter in relation to Artery is the 
best method to assess Thrombus age 

– < 10 Days  =  > twice of Artery. 

– > 10 Days  regress again. 













Baker’s cyst  connected to posterior aspect of knee joint space








