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Abstract  Case Report 

 

Thoracic outlet syndrome (TOS) is a dynamic neurovascular compression disorder, and non-traumatic, posture-related 

forms may be overlooked on static imaging. We report a 45-year-old female anesthesiologist who developed intermittent 

numbness and weakness of the left arm exclusively during arm abduction in the sitting or standing position. Computed 

tomographic angiography showed no fixed structural or vascular abnormality; however, dynamic ultrasonography 

demonstrated marked narrowing of the costoclavicular space with compression of the brachial plexus and subclavian 

artery during provocative positioning, reproducing the patient’s symptoms and supporting a diagnosis of functional 

TOS. Conservative management, including postural correction, scapular stabilization exercises, targeted physical 

therapy, ultrasound-guided fascial release, and ergonomic modification, resulted in partial symptomatic improvement. 

Follow-up dynamic ultrasonography showed reduced but persistent positional compression. This case highlights that 

normal static imaging does not exclude thoracic outlet syndrome and supports the clinical value of dynamic 

ultrasonography for identifying posture-dependent neurovascular compression. 

Keywords: thoracic outlet syndrome, dynamic ultrasonography, positional symptoms, neurovascular compression, case 
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INTRODUCTION 
Thoracic outlet syndrome (TOS) comprises 

disorders caused by compression of the brachial plexus 

or subclavian vessels in the thoracic outlet region. It is 

commonly classified as neurogenic, arterial, or venous 

TOS; neurogenic TOS accounts for most cases, whereas 

vascular forms are less common [1]. Although TOS has 

traditionally been associated with fixed anatomical 

abnormalities such as cervical ribs, fibrous bands, or 

trauma, non-traumatic and posture-related forms are 

increasingly recognized in association with prolonged 

poor posture, repetitive arm use, and occupational strain 

[2,3]. 

 

Chronic tension involving the anterior scalene, 

subclavius, and pectoralis minor muscles can narrow the 

thoracic outlet and produce dynamic compression even 

without structural lesions. This mechanism may explain 

functional or posture-related TOS in patients without 

fixed anatomical abnormalities. Diagnosis is often 

challenging because static imaging may appear normal 

when compression occurs only during specific positions. 

Dynamic ultrasonography enables real-time assessment 

of the brachial plexus and subclavian vessels during 

provocative maneuvers and may reveal clinically 

relevant compression that is absent on static images [4]. 

Recent consensus recommendations also emphasize 

careful history taking, postural examination, and 

dynamic assessment in suspected TOS [5,6]. This case 

illustrates an occupational, non-traumatic form of TOS 

in which neurovascular compression manifested only in 

provocative positions despite normal static imaging. 

 

CASE REPORT 
This case report was approved by our 

Institutional Review Board, and written informed 

consent for publication was obtained from the patient. A 

45-year-old female anesthesiologist presented with a 2- 

to 3-month history of intermittent numbness and 

weakness in the left arm. The symptoms were initially 

mild but progressively increased in both frequency and 

intensity. She denied trauma or systemic illness. Because 

Anesthesiology 



 

 

Seok Yeon Won et al, Sch J Med Case Rep, May, 2026; 14(5): 948-951 

© 2026 Scholars Journal of Medical Case Reports | Published by SAS Publishers, India             949 

 

 

the symptoms involved the neck and arm, cervical disc 

disease was initially suspected. 

 

The patient had more than 20 years of clinical 

experience and frequently performed airway 

management requiring repeated and sustained use of the 

left arm. On further questioning, she reported that she 

had unconsciously avoided raising her left arm overhead 

for several years because this position often caused 

sudden weakness or dropping of objects. This long-

standing avoidance suggested chronic, gradually 

compensated compression that had recently become 

clinically apparent. 

 

On examination, the symptoms were clearly 

position-dependent. She was largely asymptomatic in the 

supine position; however, when sitting or standing with 

the left arm elevated above the head or forcefully 

extended backward, paresthesia and weakness developed 

within seconds and resolved promptly after returning the 

arm to neutral. Postural assessment showed a forward 

head and rounded shoulder posture, with the left scapula 

depressed. Neurological examination showed no definite 

sensory loss and normal strength on manual testing. 

Spurling’s test was negative, whereas Adson’s test and 

the Roos maneuver immediately reproduced her typical 

numbness and weakness, suggesting TOS rather than 

cervical radiculopathy. 

 

Dynamic ultrasonography was performed. In 

the neutral arm position, no significant compression of 

the subclavian vessels or brachial plexus was observed, 

and flow dynamics were preserved (Figure 1).  

 

 
 

When the left arm was elevated and abducted, 

the costoclavicular space between the clavicle and first 

rib markedly narrowed, and the subclavius muscle 

visibly impinged on the brachial plexus and subclavian 

artery (Figure 2A, B). Doppler imaging showed reduced 

subclavian artery flow during this provocative position 

(Figure 2C), and the patient immediately reported hand 

numbness and pallor.  

 

 
 

Computed tomographic angiography showed 

no cervical rib, anomalous band, thrombosis, aneurysm, 

or other fixed vascular abnormality (Figure 3). These 

findings supported positional neurovascular 

compression at the thoracic outlet.  



 

 

Seok Yeon Won et al, Sch J Med Case Rep, May, 2026; 14(5): 948-951 

© 2026 Scholars Journal of Medical Case Reports | Published by SAS Publishers, India             950 

 

 

 
 

The patient was diagnosed with functional TOS 

precipitated by occupational repetitive strain and poor 

posture. Conservative treatment was initiated, including 

scapular stabilization, postural retraining, stretching of 

the pectoralis minor and scalene muscles, strengthening 

of the periscapular musculature, ultrasound-guided 

fascial release, and ergonomic modification at work. 

Botulinum toxin injection was considered but not 

performed because of the patient’s need for ongoing left 

arm function during clinical work. After several months, 

her symptoms partially improved. Follow-up dynamic 

ultrasonography showed slightly reduced but persistent 

positional compression, consistent with her clinical 

course. 

 

DISCUSSION 
This case demonstrates that non-traumatic, 

functional TOS can develop from chronic occupational 

and postural strain in the absence of structural anomalies. 

Repetitive arm elevation and sustained shoulder girdle 

effort can increase tightness of the scalene, subclavius, 

and pectoralis minor muscles, progressively narrowing 

the costoclavicular space. Similar work-related 

mechanisms have been described in occupations 

requiring prolonged arm elevation or awkward postures, 

including dentists, surgeons, veterinarians, and 

hairdressers [7]. 

 

The patient’s symptoms were strongly position-

dependent and were reproduced by arm elevation rather 

than by neck movement. This pattern helped distinguish 

TOS from cervical radiculopathy. Electrophysiological 

studies may demonstrate lower brachial plexus 

involvement, particularly C8-T1 fibers, whereas 

paraspinal muscle abnormalities suggest cervical root 

disease; however, electrodiagnostic findings in 

intermittent or disputed TOS may be subtle or negative 

[8]. Therefore, clinical assessment remains essential. 

 

The key diagnostic feature in this case was the 

discrepancy between normal static imaging and 

abnormal dynamic ultrasonography. Computed 

tomographic angiography excluded fixed lesions, but it 

could not demonstrate transient compression during arm 

elevation. In contrast, dynamic ultrasonography 

reproduced the patient’s symptoms while showing 

narrowing of the costoclavicular space, deformation of 

the brachial plexus and subclavian artery, and reduced 

arterial flow. This finding supports the concept that 

normal anatomy at rest does not necessarily indicate 

normal function during movement [4]. 

 

Recent EANS and INTOS recommendations 

emphasize that TOS diagnosis should be based on 

history, physical examination, provocative maneuvers, 

and dynamic assessment rather than static imaging alone 

[5,6]. The present case is consistent with these 

recommendations and highlights the usefulness of 

dynamic ultrasonography as a practical diagnostic tool 

for posture-dependent compression. Recognition of this 

functional subtype is important because symptoms may 

improve with postural correction, physical therapy, 

myofascial treatment, and workplace ergonomic 

adjustment. 

 

CONCLUSION 
Normal static imaging does not exclude thoracic 

outlet syndrome when symptoms are clearly position-

dependent. Dynamic ultrasonography provides real-time 

functional assessment during provocative positioning 

and may help guide diagnosis and conservative 

management in functional or posture-related TOS. 
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