
Jaccr Africa 2025, Vol 9, Num 3 www.jaccrafrica.com

Journal of african clinical cases and reviews / Journal africain des cas cliniques et revues

www.jaccrafrica.com         ISSN 1859-5138               Open access

N Ennejjari*1,2, S Bouchal2,3, I Chaouche1,2, H Ouazzani1,2, N El Bouardi1,2, A Akammar1,2, 
M Lamrani1,2, M Boubbou1,2, M Maaroufi1,2, B Alami1,2

Clinical case

Syndrome du défilé thoracique causé par une côte cervicale : à propos d’un cas

Résumé 

Les syndromes du défilé thoraco-brachial constituent 

un groupe polymorphe d’entités pathologiques, 

caractérisées par la compression intermittente ou 

permanente du plexus brachial et/ou des artère et 

veine sous-clavières lors de leur passage à travers le 

défilé thoraco-brachial. Ces syndromes sont classés 

en trois sous-types (neurogène, artériel et veineux) 

en fonction de la structure anatomique concernée par 

la compression. De nombreuses étiologies peuvent 

être en cause, incluant des anomalies congénitales 

telles que les côtes cervicales ou les bandes 

fibreuses, des déformations musculo-squelettiques 

acquises, des traumatismes, ou, plus rarement, des 

processus néoplasiques. Bien qu’étant le plus souvent 

asymptomatique, la présence d’une côte cervicale 

surnuméraire peut entrainer une compression 

vasculo-nerveuse et être à l’origine d’un authentique 

syndrome du défilé thoraco-brachial.

Nous rapportons un cas de syndrome du défilé 

thoraco-brachial dans sa forme neurogène, secondaire 

à la présence de cotes cervicales bilatérales chez une 

patiente de 17 ans, admise en consultation du service 

de Neurologie de notre hôpital pour des cervicalgies, 

associées à des douleurs, des paresthésies et une 

faiblesse musculaire du membre supérieur et de 

l’épaule gauches, d’aggravation progressive sur une 

période de 06 mois. L’électromyographie a objectivé 

des anomalies de la conduction nerveuse dans les 

territoires des nerfs ulnaire et médian gauches. Une 

IRM a été réalisée dans le cadre d’une suspicion 

de compression du plexus brachial, permettant de 

mettre en évidence un conflit osseux secondaire à 

la présence d’une cote cervicale. Une radiographie 

et un scanner thoraciques complémentaires ont 

permis d’authentifier la présence de cotes cervicales 

bilatérales, confirmant la suspicion diagnostique. 

Le diagnostic et la prise en charge des syndromes du 

Thoracic outlet syndrome caused by a cervical rib: case report
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défilé thoraco-brachial restent complexes et souvent 

controversés, notamment en raison des nombreux 

diagnostics différentiels, nécessitant une approche 

multidisciplinaire. Une intégration des données 

cliniques, électrophysiologiques et éventuellement 

radiologiques est indispensable, tant pour le 

diagnostic positif qu’étiologique de ces entités. Notre 

article vise à faire le point sur les principaux éléments 

diagnostiques des compressions du plexus brachial 

dans le défilé thoraco-brachial, en mettant l’accent 

sur le rôle de l’imagerie dans le cadre du diagnostic 

et de la prise en charge thérapeutique de ces derniers.

Mots-clés : Syndrome du défilé thoracique, Côte 

cervicale, Plexus brachial, Anomalies de la conduction 

nerveuse, IRM, TDM.

Abstract

The thoracic outlet syndromes (TOSs) are a group 

of etiologically and clinically distinct disorders 

characterized by compression of one or more 

neurovascular elements as they pass through the 

thoracic outlet. These syndromes are classified into 

neurogenic, arterial, and venous types based on the 

compressed anatomic structure: brachial plexus 

branches, subclavian artery, or vein, respectively. TOS 

may be caused by multiple etiologies, encompassing 

congenital anomalies, such as cervical ribs or 

fibrous bands, acquired musculoskeletal deformities, 

traumatic injuries, or, less commonly, neoplastic 

processes. The cervical rib is a recognized anatomical 

variant that is typically asymptomatic, but has been 

documented as a potential etiology of thoracic outlet 

syndrome.

We present a case of neurogenic thoracic outlet 

syndrome (NTOS) in a 17-year-old female patient with 

no significant medical history, attributed to bilateral 

cervical ribs. The clinical manifestation included 

progressive neck, left shoulder, and upper limb pain 

with paresthesia over six months. Electromyography 

(EMG) identified nerve conduction abnormalities in 

the dermatomes of the left ulnar and median nerves. 

Magnetic resonance imaging (MRI) revealed focal 

narrowing of the lower trunk of the left brachial plexus 

and adjacent vascular structures due to a cervical rib, 

a finding corroborated by chest X-ray and computed 

tomography (CT) scan. The patient underwent 

medical and physical rehabilitation therapy, with 

curative surgical intervention recommended and 

discussed; however, she declined the procedure. 

Diagnosing and managing TOS remains challenging 

and often controversial. In addition to a thorough 

clinical examination and electrophysiological 

assessments, diverse imaging modalities provide 

complementary insights, aiding in the identification 

of TOS subtypes, sites of involvement, underlying 

etiology, and optimal management strategies. 

This article aims to review the anatomical, clinical, 

and electrophysiological features of TOS while 

emphasizing the pivotal role of imaging in its 

management.

Keywords: Thoracic outlet syndrome, Cervical rib, 

Brachial plexus, Nerve conduction abnormalities, 

MRI, CT.

Introduction

The thoracic outlet syndromes (TOSs) represent a 

heterogeneous group of disorders characterized by 

the compression of neurovascular structures as they 

pass through the confined space of the thoracic outlet. 

This anatomical region, bounded by the clavicle, first 

rib, and associated musculature, serves as a potential 

site for entrapment of the brachial plexus, subclavian 

artery, or subclavian vein, giving rise to distinct clinical 

entities classified as neurogenic, arterial, and venous 

subtypes. Neurogenic TOSs are the most common 

forms. They may be caused by multiple etiologies, 
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among which cervical ribs have been recognized as a 

significant predisposing factor, despite their typically 

asymptomatic nature in the general population.

The diagnostic complexity and therapeutic challenges 

associated with TOS underscore the need for a 

multidisciplinary approach, integrating clinical 

assessment with advanced diagnostic tools. This paper 

aims to elucidate the pathophysiology and diagnostic 

considerations of TOS, with a focus on the crucial 

role of imaging in the diagnosis and management 

approach of this complex entity.

Clinical case

We report the case of a 17-year-old female patient 
with no significant medical history. who had been 
suffering for two years from neck and left shoulder 
and upper limb pain and paresthesia. The evolution 
was marked by the appearance of severe weakness of 
the upper limb, which motivated her consultation in 
the neurologic department of our hospital. Notably, 
the were no other associated symptoms.
On admission, neurological examination revealed 
a left-hand interossei muscle power of ⅗, atrophy 
of hypothenar, interossei and forearm muscles, and 
sensory abnormalities in cubital and ulnar nerve 
dermatomes (Figure 1).
EMG revealed decreased motor amplitudes and 
abnormal long F-wave latencies in the median and 
ulnar nerves in the left median and ulnar nerves, and 
decreased sensitive amplitudes in the ipsilateral ulnar 
nerve. Chest MRI (Figure 2) was first performed giving 
the suspicion of brachial plexopathy. It revealed focal 
narrowing of the lower trunk of left brachial plexus 
and the adjacent vascular structures by a cervical rib 
attached to the seventh vertebral process.
Chest X Ray (Figure 3) and CT (Figure 4) were 
performed, allowing a complete analysis of bone 
structures. They confirmed the presence of bilateral 
cervical ribs, more prominent on the left side.
Given the clinical, EMG, and radiological findings, 

a diagnosis of Naffziger syndrome was made. 
The patient was initiated on medical and physical 
rehabilitation therapy. The definitive surgical 
treatment was recommended and discussed with the 
patient. However, she refused the procedure.

Figure 1: Pictures of physical examination in our 
patient, showing atrophy of left hypothenar, interossei 
and forearm muscles.

Figure 2: MRI of the brachial plexus: A: Axial T2-
weighted MRI of the chest image (MERGE) showing 
the left-sided cervical rib (red arrow), with a focal 
narrowing of the brachial plexus (white arrow). B. C: 
T2-weighted MRI of the chest images (PROPELLER) 
in the axial (A) and the coronal (B) plans showing 
the left-sided cervical rib (red arrow), with a focal 
narrowing of the brachial plexus (blue arrow).  It 
also shows the right-sided cervical rib on the coronal 
plan (yellow arrow), which is less prominent, with 
no obvious contact with the ipsilateral neurovascular 
bundle.

Figure 3: Chest X-Ray showing bilateral cervical ribs.
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Figure 4: CT scan images on bone window showing 
readily showing right-sided (blue arrow) and left-
sided (white arrow) cervical ribs articulating with 
the right and the left C7 transverse processes: Axial 
CT images of the C7 vertebral level (A). Axial (B) 
and coronal (C) MIP reformatted images at the same 
level. 3D reformatted CT image (D).

Discussion

The thoracic outlet, bounded laterally by the first rib, 
posteriorly by the cervical spine, anteriorly by the 
clavicle, and medially by the sternum, designates the 
region between the upper rib cage and the base of the 
neck and shoulder, through which the neurovascular 
bundle passes from the spinal cord to the upper limb. 
This anatomical confined region serves as a potential 
site for entrapment of the brachial plexus, subclavian 
artery, or subclavian vein. The term thoracic outlet 
syndrome (TOS) applies whenever clinical features 
of compressive pathology involve at least one of 
these elements as it traverses this area [1], giving rise 
to distinct clinical entities classified as neurogenic, 
arterial, and venous subtypes. The neurogenic form is 
the predominant subtype of TOS, representing about 
95% of cases [2]. It results from compression of the 
brachial plexus as it exits the spinal cord through the 
intervertebral foramina. The brachial plexus (BP) is 
an intricate anatomic structure providing innervation 
to the upper extremity, shoulder, and upper trunk. It 
originates from the ventral rami of the C5–T1 spinal 
nerves and is anatomically segmented into roots, 
trunks, divisions, and cords [3]. The ventral roots 
carry motor fibers, while the dorsal roots convey 

sensory fibers. Compression may occur at several 
anatomic sites, most frequently the interscalene 
triangle, costoclavicular space, or pectoralis minor 
space [2]. Various anatomic anomalies, including 
elongated transverse processes of the C7 vertebra, 
cervical ribs, clavicle fractures, fibrous bands along 
the brachial plexus, abnormal origins or insertions of 
the anterior or medial scalene muscles, or an axillary 
arch, may predispose individuals to TOS. Lower 
trunk compression, arising from the junction of the 
C8 and T1 roots at the lateral aspect of the middle 
scalene muscle, is the most common presentation 
according to major nTOS studies [4]. The cervical rib 
is a well-known anatomic variant, corresponding to a 
supernumerary rib typically arising from the seventh 
cervical vertebra, less commonly the sixth or fifth [5]. 
It is generally asymptomatic and typically identified 
incidentally on imaging, yet it may provoke both 
vascular and neurogenic symptoms by compressing 
the neurovascular structures within the interscalene 
triangle, with the lower trunk of the brachial plexus 
most frequently affected.
A careful history and thorough clinical examination 
are the most important components in establishing 
the diagnosis of TOS, which remains a diagnosis 
of exclusion [6]. It aims to assess for signs of 
neurovascular compression and to exclude alternative 
conditions that present with overlapping or similar 
clinical pictures, such as cervical radiculopathy, 
brachial plexitis, or peripheral nerve entrapment. 
Clinical evaluation requires a systematic approach, 
integrating a comprehensive history with a structured 
physical assessment to evaluate neurological, vascular, 
and musculoskeletal findings. The evaluation should 
begin with a detailed history, focusing on the onset, 
duration, and progression of symptoms. Signs and 
symptoms of TOS vary with every patient according 
to the location of the neurovascular compression 
injury within the thoracic outlet. The most frequently 
reported symptoms in neurogenic TOS are 
paresthesia in the upper limb, neck pain, trapezius 
pain, shoulder and/or arm pain, supraclavicular 
pain, chest pain, occipital headache, and fingers 
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paresthesia, often exacerbated by positional changes 
or overhead activities. Patients with lower plexus 
(C8, T1) irritation will mainly complain of symptoms 
on the ulnar side of the arm and hand, potentially 
accompanied by symptoms found in the anterior 
shoulder and axillary regions [6]. The comparative 
inspection of the affected and contralateral extremities 
is important to identify asymmetries in skin color, 
temperature, hair distribution, and signs of muscle 
atrophy, with particular attention to the intrinsic hand 
muscles. If the patient has a cervical rib or an elevated 
first rib, the supraclavicular fossa may appear to be 
full [7]. Palpation of the supraclavicular fossa and 
scalene muscles is performed to detect tenderness, 
masses, or anatomical variants. Strength testing of 
specific muscle groups may disclose wasting and 
weakness, supported by assessments of muscle stretch 
reflexes. A detailed sensory examination is vital for 
mapping sensory deficits across affected nerve root 
and peripheral nerve distributions, with physical 
findings frequently indicating the compression site 
[8]. For instance, atrophy or weakness of the thenar 
and hypothenar muscles pointing to lower trunk 
or medial cord involvement. Provocative clinical 
tests are usually performed and should be guided 
by the clinical complaints and the suspected TOS 
subtype, with variable reported rates of sensitivity 
and specificity. Many tests are described, such as the 
supraclavicular pressure and Adson’s tests, which 
specifically address compromise to the plexus through 
the scalene triangles, as well as the Wright’s test, 
which examines neural tissue compromise through 
the thoraco-coraco-pectoral gate [9]. 
Electrophysiological evaluation, including nerve 
conduction studies and electromyography (EMG), 
is recommended for suspected nTOS, though results 
are often normal due to intermittent entrapment over 
short nerve segments. The primary goal, especially 
in controversial cases, is to exclude cervical 
radiculopathy or myelopathy. This entails analyzing 
motor components of the median and ulnar nerves 
and sensory components, with measurements of 
velocities, latency times, and response amplitudes. 

When positive, nTOS displays a characteristic 
pattern of abnormalities indicative of C8 and T1 
fiber involvement: diminished or absent sensory 
responses in the medial antebrachial cutaneous and 
ulnar distributions, normal median sensory responses, 
and reduced median and ulnar motor responses, with 
a more pronounced decrement in the median response 
[2].
Unlike arterial or venous TOS, nTOS diagnosis relies 
primarily on clinical and electrodiagnostic findings, 
as no definitive imaging criteria or diagnostic 
studies are available to confirm its presence [4]. A 
holistic approach, integrating patient history, clinical 
examination, and radiological data, is essential. 
Imaging is valuable for assessing the location and 
etiology of nerve compression and guiding surgical 
planning [10]. In cases involving a cervical rib, 
imaging is pivotal. Chest X-ray can detect the cervical 
rib, typically originating from the seventh cervical 
vertebra [11]. Three-dimensional CT provides 
excellent spatial resolution, identifying the cervical 
rib or other structural causes of persistent TOS 
symptoms, It is also useful to assess the relations of 
the neurovascular bundle with the neighboring bones 
and muscles, and associated complications such 
as blood vessel stenosis, aneurism, or thrombosis 
[12]. However, CT doesn’t allow a direct evaluation 
of individual nerves and microstructural nerve 
abnormalities.
With its superior soft tissue resolution, magnetic 
resonance imaging (MRI) stands as the preferred 
modality for identifying neural compression. T1 
and T2-weighted images enable a three-dimensional 
visualization of the brachial plexus from its spinal 
origin to terminal branches, clarifying its relationship 
with surrounding structures [13]. Gadolinium 
administration is typically unnecessary but may help 
exclude differential diagnoses such as infection, 
inflammation, or neoplasia [14]. TOS is diagnosed 
when perineural fat is lost or when the plexus is in 
close contact with bony structures [2]. Supplementary 
findings may encompass T2 hyperintensity, 
enlargement of compressed segments, and contrast 
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enhancement when gadolinium is used; however, 
some MRI findings may be present in asymptomatic 
individuals, underscoring the need for clinical 
correlation. A notable advancement in non-invasive 
peripheral nerve imaging is MR tractography, which 
is based on diffusion tensor imaging. This technique 
allows the assessment of nerve fascicles, offering 
substantial value in diagnosing peripheral nerve 
tumors and evaluating nerve injury and recovery 
potential [5, 15].
The applications of ultrasound in the TOS 
predominantly concern vascular types, as it is a 
very effective non-invasive technique to assess 
hemodynamic criteria of both arterial or venous 
compression. However, ultrasonography may also 
serve as an excellent diagnostic tool for nTOS when 
performed by a skilled practitioner, particularly 
for evaluating neural compression during dynamic 
movements [5, 16]. It is beneficial in disputed TOS 
cases with equivocal MR or electrodiagnostic results. 
Ultrasound may also be useful in the management 
of nTOS, with the emerging ultrasound-guided 
botulinum toxin injection of the anterior scalene 
muscle. The literature studies confirm the great 
utility of this technique in providing temporary pain 
relief in cases of compression from anterior scalene 
hypertrophy. However, patients with compression due 
to other causes, such as a cervical rib or fibrous band, 
are unlikely to respond to botulinum toxin injection 
[16]. 
The conserveative management of TOS within its 
different subtypes focuses on a multimodal approach 
with a combination of patient education, physical 
therapy, behavior modification, and cognitive 
behavioral therapy. Although it is common, studies 
on the surgical treatment of nTOS caused by cervical 
rib seam to be currently limited in the literature. It 
consists of supraclavicular nerve decompression 
with or without cervical rib resection. The type and 
indication of surgical management varies according 
to the surgeon’s experience and preference, treating 
specialty [17] , special anatomic features, and clinical 
symptoms. Evidence suggests that delayed surgical 

decompression may lead to irreversible nerve damage 
and poor outcomes [18], highlighting the need for 
clear diagnostic criteria to ensure timely and effective 
management.

Conclusion 

Cervical ribs are rarely symptomatic but can cause 
TOS or brachial plexopathy in up to 10% of the 
affected individuals. The diagnosis may often be a 
challenge, since several alternative disorders may 
present exactly the same. Given the complexity of 
neurogenic thoracic outlet syndrome and the lack 
of sensitivity and specificity of imaging techniques, 
diagnosis should be based on a holistic approach 
including history, clinical examination, and 
radiological findings. Adult patients who present 
with features of TOS necessitate a low threshold for 
imaging, as delay in treatment can lead to irreversible 
changes and chronic pain.
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