
 

 

 

 

SONAGRAPHY OF THE DEEP LEG VEINS 

 

“I Saw the Figure 5 in Gold” oil on board, Charles Demuth, 1928, Metropolitan 

Museum of Art, New York City. 

 

“Among the rain and lights I saw the figure 5 in gold on a red fire truck moving tense, 

unheeded to gong clangs siren howls and wheels, rumbling through the dark city”. 

 

William Carlos Williams 



In 1842 the Austrian Physicist Christian Doppler, at the age of 38, gave a lecture to the 

Royal Bohemian Society of Sciences which he would subsequently publish under the title 

of “Uber das farbige Licht der Doppelsterne und einiger anderer Gestirne des 

Himmels”, (On the coloured light of the binary stars and some other stars of the 

heavens). Unknown to anyone at the time, including Doppler himself, this would prove to 

be one of the landmark papers in the history of Physics. In this work, Doppler described 

his principle that the observed frequency of a wave depends on the relative speed of both 

the source and the observer. This observation, or law, would subsequently become known 

as the “Doppler Effect”. Doppler himself tried to use his concept to explain the colour of 

binary stars, however subsequent scientists quickly realized that his principle could be 

put to practical use in determining the relative velocities of distant objects, objects even 

as far away as stars or the most distant galaxies.  

 

Today the principle of the Doppler Effect is used extensively in Astronomy, Radar 

technology and Medical imaging. It is used to measure the speed at which stars and 

galaxies are approaching or receding from us, via the red or blue shift of their spectral 

lines. Red shift infers the object is moving away from us, whilst blue shift infers that the 

object is approaching us. It was by this means that the expansion of the Universe was 

discovered. Somewhat disconcertingly our nearest large spiral galaxy neighbour, 

Andromeda has been found to be hurtling directly toward our own Milky Way - though 

thankfully the collision will not be for many eons. The Doppler Effect is used to measure 

the velocity of objects on Earth where a radio wave (or radar beam) is directed at a 

moving target. The velocity is calculated using the difference between the emitted 

frequency and the reflected frequency of the wave. In the field of Medical Imaging, the 

Doppler Effect is utilized to great effect to measure the direction and speed of blood flow 

within the arteries, veins or the cardiac chambers.  

 

To the wider world the image of the Doppler Effect was captured to iconic Art Deco 

effect, by the painter Charles Demuth in 1928. In this dynamic work he gives a visual 

depiction of the classic vision of the effect - the waxing pulsating siren of a fast moving 

fire engine as it approaches an observer - followed by its sudden exponential waning as it 

rushes past and recedes into the background. Demuth got the inspiration for his famous 

image of the golden  light of the number 5 clearly seen through the night mist amidst a 

piercing cacophony of howling clanging sirens from the poet and writer William Carlos 

Williams. Williams himself witnessed a fire engine hurtling past him and was so taken 

with the power and energy that it seemed to symbolize of the modern industrial age of the 

1920s that he immediately took out his notebook and scribbled down a short poem. 

Williams would later write in his autobiography… 

 

“…Once on a hot July day coming back exhausted from the Post Graduate Clinic, (he 

was also a Pediatrician) I dropped in as I sometimes did at Marsden’s studio on 

Fifteenth Street for a talk, a little drink maybe and to see what he was doing. As I 

approached his number I heard a great clatter of bells and the roar of a fire engine 

passing the end of the street down Ninth Avenue. I turned just in time to see a golden 

figure 5 on a red background flash by. The impression was so sudden and forceful that I 

took a piece of paper out of my pocket and wrote a short poem about it”. 

 

Demuth’s work, immortalizing William’s poem, and now residing in the Metropolitan 

Museum of Art, evoked the passion of the artitistc movement known as the Futurists for 



the dynamic chaos of the modern urban civilization, that now so utterly consumes our 

lives - but amidst this chaos we may pause to reflect - Doppler’s principle has also 

revolutionized our understanding of the Universe we live in - today we use his principle 

to study the most distant celestial objects we know - objects so stunningly red shifted that 

they are believed to have been formed not long after the beginning of time itself - a time 

that Astrophysicists have termed the “Big Bang”. Doppler’s discovery today gives us 

unprecedented images into our own living bodies - but even more than this - it also gives 

us  our nearest possible direct look at the very moment of Creation.     

 

 

 

 

 

 

The scientific, literary, and visual arts icons of the Doppler Effect: 

 

Left: Christian Doppler, 1852.   

 

Middle: William Carlos Williams, 1921. 

 

Right: Charles Demuth, Self-Portrait, oil on canvas, 1907, The Demuth Museum, 

Lancaster, Pennsylvania.  

 

 

 

 

 

 

 

 

 



SONAGRAPHY OF THE DEEP LEG VEINS 

 

Introduction 

 

The first line investigation for deep venous thrombosis of the leg is ultrasound, 

complemented by colour Doppler studies. Increasingly this is a skill that is being taken 

up by Emergency Physicians 

 

Anatomy 



Femoral vein (FV): 

 

As the femoral vein (sometimes confusing referred to as the “superficial femoral vein, - 

confusingly as this is still anatomically a deep vein) ascends in the thigh it moves 

anteriorly and laterally.  

 

In the femoral triangle the deep femoral vein (DFV) drains into the femoral vein  to form 

the common femoral vein (CFV).  

 

After passing beneath the inguinal ligament it becomes the external iliac vein (EIV). 

 

Popliteal vein (PV): 

 

The popliteal vein is formed by the junction of the posterior tibial (PTV) and anterior 

tibial veins (ATV).  

 

In the popliteal fossa it lies deep to the popliteal artery.  

 

After passing through the adductor hiatus it becomes the femoral vein. 

 

Deep Calf Veins: 

 

The Posterior tibial vein (PTV) runs in the posterior compartment of the leg, travelling 

with the post tibial artery to the medial malleolus. 

 

The Peroneal vein (Pero V) runs in the post compartment of leg, travelling with the 

peroneal artery along the medial border of the fibula. 

 

The Anterior tibial vein (ATV) is a continuation of the dorsalis pedis vein running on 

the anterior surface of the interosseous membrane. Proximally it passes through this 

membrane posteriorly to anastomose with the PTV. 

 

Gastrocnemius veins are within the medial and lateral muscle bellies. They usually drain 

into the popliteal vein 

 

Soleal sinuses are deeper and drain into the Posterior tibial vein or the Peroneal vein 

 

Superficial Veins of the Leg: 

 

The Great saphenous vein (GSV) begins posterior to the medial malleolus, runs along 

the medial aspect of the leg and drains into common femoral vein in the groin. 

 

Small saphenous vein (SSV) begins in lateral aspect of the foot, travels in the midline 

between the heads of gastrocnemius finally emptying into the Popliteal Vein. 

 

 

 

 

 



Sonographic Features of Blood Vessels 

 

Arterial blood vessels show the following sonographic characteristics: 

 

1. Thickened walls: 

 

● With the possibility of atherosclerotic plaques showing as hyperechoic 

 structures. 

 

2. Pulsatile 

 

3. Non-compressible 

 

4. Colour Flow Doppler (CFD): 

 

● Arteries show pulsatile flow (i.e. time with the pulse) while with veins it is 

 phasic, (i.e. related to breathing). 

 

Diagnostic Signs 

 

The methods of identifying a venous thrombus include: 

 

1. Direct visibility: 

 

● Fresh thrombus can be hypoechoic (i.e. darker) and difficult to see, often 

 distending veins.  

 

● Older thrombus is more echogenic, does not dilate veins and may have 

 recanalised. 

 

2. Compressibility: 

 

● The vein is deemed to be thrombus free when it collapses to a thin line 

 with compression. 

 

● If it is non-compressible then this is highly suspicious of a thrombus. 

 

● If partly compressible then scan in the longitudinal plane and use Colour 

 Doppler imaging. 

 

3. Colour Doppler Imaging (CDI): 

 

For DVT ultrasound use Colour Doppler (not Power Doppler).  

 

(In Power Doppler mode we are looking at strength of flow. Thus it is helpful if 

blood flow is sluggish, but offers no information on direction, velocity or the 

characteristics of the flow pattern).  

 



With Colour Doppler any flow travelling towards the transducer is coded blue 

and flow travelling away from the transducer is coded red.  

 

Blockage of the veins between the heart and femoral vein (i.e. IVC or iliac 

vessels) leading to the following characteristics: 

 

● No cardiac variation: 

 

♥ Normally is away during RA diastole, and towards in RA systole) 

 

● No respiratory variation in the femoral vein: 

 

♥ Normally inspiration or Valsalva leads to flow away. 

 

● Lack of augmented flow with compression of the calf or thigh muscles. 

 

Scanning Technique 

 

The linear transducer (5-10 MHz) in the vascular or venous preset is preferred.  

 

However, in  obese or oedematous patients try the abdominal transducer. 

 

Extensive atherosclerosis with calcification can affect visualisation of veins in which case 

one needs to adjust the transducer approach and use augmentation. This technique is 

helpful in the calf to identify arteries.  

 

For a rapid and limited thigh study a three point compression technique is employed 

that concentrates on the evaluation of those areas with highest turbulence and at greatest 

risk for developing thrombus, these 3 regions are:  

 

1. The common femoral vein at the saphenous junction 

 

2. The proximal deep and superficial femoral veins 

 

3. The popliteal vein. 

 

The patient is in supine position and head at 30 degrees.  

 

The leg is abducted and slightly externally rotated.  

 

Begin with the transducer in the transverse plane at the inguinal ligament.  

 

Slide inferiorly until the junction of the common femoral vein and long saphenous vein 

visualized as the Mickey Mouse Sign (head (common femoral vein - flow throughout 

cycle, compressible), lateral ear (Common femoral artery  -  pulsatile), medial ear long 

saphenous vein). 

          

 

 



The Thigh Veins: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The “Mickey Mouse” sign ( FA = Femoral artery, FV = Femoral vein, SFJ = Sapheno-

femoral junction, LSV = Long saphenous vein) 

 

Then follow the femoral vein inferiorly, compressing it every 3 cm.  

 

CFA = Common femoral artery, CFV = Common femoral vein, GSV = Great saphenous 

vein 

 

 



 

SFA = Superficial femoral artery, DFA = Deep femoral artery , SFV = superficial 

femoral vein.  

 

SFA = Superficial femoral artery, , SFV = superficial femoral vein.  



 

 

 

PV = Popliteal vein, PA = Popliteal Artery 

 

At the popliteal fossa the popliteal vein, which lies superficial to the artery, can be 

visualized with the patient in decubitus with the knee flexed 25-30 degrees, lateral 

decubitus, lying on ipsilateral side or supine with knee flexed. Squeezing distal leg 

augments the Popliteal Vein.  

 

The Leg veins: 

 

Use augmentation to delineate the calf veins using Color Doppler. 

 

The Peroneal-Tibial Vein  is seen with the patient in the same position as the Popliteal 

Vein. It follows the medial margin of the gastrocnemius muscle. 

 

The Peroneal Vein is seen in same position as Popliteal Vein or by moving the patient 

onto the contralateral side. It lies deep along the medial margin of the fibula. 

 

Anterior Tibial Vein is a small blood vessel seen with the patient supine and internally 

rotated 10-15 degrees. 

 

The Gastrocnemius vein seen within belly of the muscles. 

 

The Soleal sinuses, which are deeper in the calf muscles, are seen more from the medial 

aspect. 

 



The External Iliac Vein is best seen with the curvilinear transducer and with Colour 

Doppler. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Compression US of the Right leg in (A) a pt with & (B) a patient without, common 

femoral vein thrombus. Note that a vein with acute thrombus demonstrates no 

intraluminal echoes. Thrombus is only detected by lack of compression. In contrast, a 

normal vein is easily compressible.  

 

 

Right Lower Leg: (A) transverse & (B) saggital images from Colour Flow Doppler US 

demonstrates blood flow in femoral artery but not in the common femoral vein (arrows). 

This is an indirect finding that suggests common femoral DVT. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Colour Doppler showing defect due to thrombus. 
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