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DVT ULTRASOUND 
OF THE LOWER 

AND UPPER LIMB
I G N AT I U S  P E R E I R A

V A S C U L A R  W O R K S H O P  2 0 1 9

OVERVIEW – LOWER LIMB
• Clinical evaluation ..Why is it an urgent ultrasound?

– Virchow’s triad and Risk factors

– Signs and Symptoms

• Anatomy - Deep and Superficial

• Ultrasound Imaging

– B-mode

– Colour Doppler

– Spectral Doppler

American College of Haematology

WHY IS A LEG DVT SCAN SO URGENT?
• ‘75% of outpatients who present with signs and symptoms suggestive of a DVT do not have the 

disease’ (Francher et al., 2004)

• Pulmonary Embolus (PE’s) – fatal in a small number of

people 

(1/10 with PE’s symptoms die in the first hour)

- LL DVT more likely to cause PE (Douketis 2019)

• Damage the valves or block the veins 

– Varicose veins which can lean to chronic venous insufficiency

– Venous ulcers 

VIRCHOW’S TRIAD

Hypercoagulability

InjuryStasis

If two are present then there is a significant risk of DVT

RISK FACTORS

• T.. Trauma

• H.. Hormones – OCP

• R.. Road traffic accidents

• O.. Operations – Ortho

• M.. Malignancy

• B.. Blood disorders – polychythemia

• O.. Obesity, Old age

• S.. Serious illness

• I.. Immobolization

• S.. Splenectomy

SIGNS AND SYMPTOMS

With a risk factor present -

LOOK FOR: 

• Pain 

• Tenderness in calf 

• Redness

• Swelling, tightness, heaviness

• Skin discolouration (red acute)
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DIFFERENTIAL DIAGNOSIS

• Calf muscle or tendon rupture

• Bakers cyst rupture

• Muscle cramp

• Haematoma

• Cellulitis

• Chronic venous insufficiency

• Lymphedema

WELLS SCORE
Clinical Indication Points

Cancer 1

Lower limb immobilisation/paralysis 1

Confinement to Bed 1

Localised tenderness 1

Whole limb enlargement 1

Calf enlargement >3cm compared to other side 1

Unilateral Pitting oedema 1

Superficial venous dilatation 1

Positive D-dimer 1

Other diagnosis at lease as plausible as DVT -2

TOTAL < 2 unlikely DVT,  >2 likely DVT

ANATOMY – DEEP VEINS

• http://kuburan.dynu.com/iliac-vein-anatomy

ANATOMY – SUPERFICIAL VEINS

ULTRASOUND

• Be systematic. B-Mode – Colour – Spectral

• Use a high frequency linear transducer

– Don’t be afraid to swap to the curvi

• Limitations

– Limited access to the scan area due to open wounds, casts etc.

– Severe Obesity – increased depth

– Severe leg oedema – increased depth and attenuating fluid

– Limited patient mobility

B-MODE

• Normal veins are compressible

– should appear round and anechoic in transverse

• Arteries have thicker walls, difficult to 

compress and appear pulsatile

• If thrombus is present in the vein 

– Non-compressible (all or partial depending on extent)

– Range of echogenicity depending on age and fibrin deposit

– Distention of vein

– Free floating thrombus
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COLOUR DOPPLER

• Normal vein

– Complete colour fill of the vein  

– Can be very helpful if there is poor 

– B-mode visualisation of the vein

• NB that colour can prove a vein is patent
but not necessarily thrombus free – compression
is more accurate

• Thrombus

– Present (partial thrombus)

– Complete absence (occlusive thrombus)

– Collateral formation and flow reversal (CVI)

SPECTRAL DOPPLER
• Normal vein

– Listen for spontaneous, phasic and manual pressure changes of flow

• Spontaneous – flow occurs without augmentation via calf pumps

• Phasic – flow changes with respiration

• Manual Pressure changes – flow can be stopped using Valsalva or increased 
with augmentation

• Thrombus 

– No signal – occlusive thrombus at that level

– Continuous signal – may be indicative of proximal obstruction or compression

– Unchanged Doppler signal after augmenting distally – maybe indicative of 
obstruction distal to the probe

– Weak or dampened signal after augmenting distally – maybe suggestive of non-
occlusive thrombus distally 

ACUTE VS SUBACUTE VS CHRONIC 
THROMBUS

SCAN TECHNIQUES – IVC/ILIAC'S

DVT in CFV

Equivocal or 
abnormal 

spectral phasicity

Unilateral 
swelling of the 

entire leg

Oncology 
patients 

Patients who 
have had recent 

abdominal 
surgery 

A past history of 
iliac or IVC 
thrombosis 

SCAN TECHNIQUES - LEG

PTV/PERV 

SOL V

GASTROC V

SSV

POP V

FEM V (P-D)

GSV

SFJ

CFV

WORKSHEET
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UPPER LIMB DVT UPPER LIMB ANATOMY

CLINICAL PRESENTATION

• WHERE IS IT SORE?

• WHERE WAS THE 
CANNULA?

• Swelling

• Pain

• Erythema

• Skin discolouration

SCANNING –
BRACHIOCEPHALIC & SUBCLAVIAN V
• Supine or sitting

• Curvilinear – 5-1, 8-5

• B-mode – lumen echogenicity

• Colour – filling defects

• Spectral – waveform

– Phasic due to the cardiac cycle 

and respiration

SCANNING –
THE ARM
• Axillary vein 

• Brachial vein 

– Bifurcates into radial 

and ulna veins – paired 

• Superficial Veins

– Cephalic – joins into 

SCV

– Basilic – joins into 

brachial to form axillary

 Linear 9-3, 12-5

 B-mode – lumen echogenicity/ compressibility

 Colour – filling defects

INT/EXT JUG V

SCL V

AX V

CEPH V PROX

BAS V

BRACH V

MED CUB V

CEPH V DISTAL

ULN V

RAD V

WORKSHEET
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