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Local protocols 
update
• Local protocols update

• Comprehensive 

• Concise

• Vetting

• Scanning

• Images

• Report

• Pathology 



UKAS 
Accreditation
• Assess imaging services 

• NHS England standards

• CQC recognised

• Experts in areas

• Operating procedures

• Management structure

• Quality assurance

• Department protocols 

• Peterborough City Hospital, Stamford 
and Rutland Hospital, City Care 
Centre December 2013 

• Hinchingbrooke Hospital, Ely and 
Doddington 2024. 



Thoracic Outlet 
Syndrome
• 98% nerve compression / 

neurogenic
• Brachial plexus

• 2% vessel compression
• Subclavian artery
• Subclavian Vein



Causes and Risk Factors

• Poor posture
• Rounding of shoulders, head in a forward 

position

• Trauma
• High impact, often delayed

• Repetitive activity
• Typing, manual labour, and sports like 

weightlifting or swimming ect.

• Anatomical defects
• Muscle thickness, vascular anatomy,, 

cervical rib, fibrous bands

• Extra pressure on your joints
• Being overweight, oversized heavy 

backpack

• Risks : Females>Males,  >Young adults



Compression sites • Scalene triangle: between scalenus 
anterior and scalenus medius muscles

• Costoclavicular space: between the 
clavicle and 1st rib

• Subcoracoid / Retro or sub-pectoralis 
minor space: between pectoralis minor 
and coracoid process



Nerve Symptoms

• Muscle wasting in the fleshy 
muscle at the base of thumb

• Numbness/ tingling in arm or 
fingers

• Pain in neck, shoulder or hand

• Weakened grip

• Venogram referral?



Branchial plexus

• Scalene triangle

• Confluence of nerves 

• Originating C5-T1

• Through the thoracic outlet

• Supplies skin and musculature 
of the upper limb

• Head and Neck ultrasound

• Carotid ultrasound

• Schwannoma 

• Neurofibroma



Nerve Tumors

• Ultrasound can easily visualise
nerve sheath tumors 

• Schwannoma and Neurofibroma

• Usually benign

• Originate from Schwann cells

• Associated with neurofibromatosis

• Increase risk of TOS symptoms

• Gold standard =  MRI assessment

• Don’t FNAC



Arterial Supply 
Symptoms

• Claudication (Muscle pain on exertion)

• Pallor/Paleness

• Numbness

• Weak or absent pulse in affected arm

• Cold fingers, hands or arms

• Quickly fatigued through activity



Venous Supply 
Symptoms
• Deep upper limb pain in rest 
• Increased pain in movement/activity
• Swelling
• Cyanosis bluish-purple discoloration 

in hand
• Oedema
• Heaviness

• Paget-Schroetter Syndrome or
• Primary effort thrombosis



Ultrasound 
Diagnosis
• Hyper-abduction / “Wright Test”

• Neutral, 90o and 180o abduction
• Compression of Subcoracoid / Retro or 

sub-pectoralis minor space

• Military Brace / “Eden’s test”
• Compression of costoclavicular space

• Dynamic scan of the subclavian vein
• Assess in:

• B-mode
• Colour doppler
• Spectral/pulse wave Doppler



90 degree 
abduction

• (a) Neutral shoulder position
• Normal respiratory phasicity
• Normal cardiac pulsatility

• (b) 90° abduction
• Loss of phasicity and pulsatility
• Due to subclavian compression
• Continuous Doppler flow signal. 

(Biederman et.al. 2021)



180 degree 
abduction

• (c) 180° abduction
• continuous flow again 
• compression without occlusion

• (d) Neutral Position
• Normal venous flow Doppler signal.

(Biederman et.al. 2021)



Military Brace / 
Eden’s Test 

• (e) Military Brace 
• Abrupt cessation of flow
• Complete obstruction/occlusion

•  (f) Military Brace + left head turn 
• Shows ongoing obstruction/occlusion 

• (g) Military Brace + right head turn
• Relieved obstruction/occlusion
• Compression remained
• No return of pulsatility and phasicity.

(Biederman et.al. 2021)



Further 
investigations

• Ultrasound – Real scan for TOS 
with a Vascular Scientist or 
Vascular Sonographer

• Xray – limited but can identify 
cervical ribs

• Conventional digital subtraction 
Angiography – Good, as can be 
dynamic

• MRI - Magnetic resonance 
angiography
• Muscular hypertrophy 
• Fibrous scarring



Treatment
• Physiotherapy and kinesitherapy

• Most common
• Scalene muscles hypertrophy
• Reduction in vascular 

compressions  
• Medical

• Pain relief
• Surgical treatment 

• Reserved for severe cases 
• Scalenectomy 
• Removal of first cervical rib
• Fibrous band removal 
• Vascular decompression



Outcomes
• Training sessions

• Presentation
• Vascular lab support
• Survey

• Vetting guidelines
• Exclude all arterial and nerve TOS 

symptoms
• Only accept Upper limb venos that 

specifically state “Swelling”
• Rejection phrase

• Include TOS
• Standard report

• Negative
• Positive
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Questions?
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