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ABSTRACT 

 

Background: Cervical rib, though it is seen incidentally in the radiographic examination of chest and 

cervical spine, a particular subset of it can present with thoracic outlet syndrome. This article mainly 

focuses on the symptom causation of articulating cervical rib, as compared to non-articulating cervical 

rib which is often asymptomatic. There are many articles describing a cervical rib, but those 

highlighting this particular relation between the types of cervical rib and symptom causation are not 

present in present database. The review of serial radiographs upon correlating clinically, lead us to 

conclude that articulating variant of cervical rib is majorly symptomatic and caused grave arterial 

complications. The article consists brief discussions on the types of cervical ribs, thoracic outlet 

syndrome and role of imaging in diagnosing a cervical rib.  

Main Body: We have illustrated five such cases from our tertiary care hospital and highlighted the 

relationship between the magnitude of symptoms and variations of cervical rib. In compliance with 

PRISMA guidelines, we screened 33 articles dealing with cervical rib and 13 with thoracic outlet 

syndrome. Overall, 46 articles were filtered on studying the abstract. Further, 15 more had to be 

excluded as they were case reports and case series, and finally 31 articles were included in our study. 

We studied and discussed these articles and research papers in relation to variant anatomy of cervical 

rib, its types and symptom causation. In our study, also routine sequential chest radiographs were 

reviewed during the period of January 2020 to January 2021 and those with cervical rib and/or 

elongated C7 transverse process were included. 

Conclusion: Thus, to conclude we can state that articulating cervical ribs pose a greater threat and 

cause arterial occlusion.   
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Flowchart depicting the study design. 

INTRODUCTION 
Cervical rib, though it is seen 

incidentally in the radiographic examination 

of chest and cervical spine, a particular 

subset of it can present with thoracic outlet 

syndrome. 

Thoracic outlet syndrome is a 

condition in which there is compression of 

the neurovascular bundle in the compactly 

packed passage from lower neck to the 

axillary region. This is most commonly 

ascertained to repetitive strain and trauma 

and less likely to anatomical bony variations 

and tumors. Patients often present with 
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chronic symptoms of pain, tingling and 

numbness along the upper limb, thus 

neurological bundle being the most 

frequently affected. Venous compression 

would cause bluish discoloration and 

swelling, while arterial compression would 

result in pulselessness, dry-cold limb and 

gangrene at a later stage. Anatomical 

variations being our focus point in this 

article refers to cervical rib – its types and 

articulations, elongated transverse processes 

of C7. Patients often get treated for these 

symptoms either as cervical spondylosis or 

shoulder related issues thus overlooking 

their silent presence in the routine chest 

radiography. We have illustrated five such 

cases from our tertiary care hospital and 

highlighted the relationship between the 

magnitude of symptoms and variations of 

cervical rib.  

 

DISCUSSION 

Illustrative cases: 

Case 1:  
 

 
Fig. 1. Chest radiograph of middle aged female showing 

complete bony right cervical rib seen articulating with the first 

rib. 
 

35 year old woman presented with 

pain, numbness over right upper limb and 

right supraclavicular swelling since many 

years. On examination, the swelling [10] felt 

bony hard on palpation. Chest radiograph 

revealed right sided complete bony cervical 

rib articulating with the first rib. On doppler 

study, the subclavian artery was seen 

compressed by the cervical rib as it passed 

between the cervical rib and first rib with 

significant post stenotic dilatation. This was 

further confirmed on CT angiography. 

However, no thrombus or reduced flow in 

the distal arterial system was appreciated at 

present (Fig. 1).  

 

Case 2: 48 year old man presented with 

cold right upper limb with color changes at 

finger tips since few days. On routine chest 

imaging, radiograph revealed elongated 

bilateral C7 transverse processes and a 

complete bony right cervical rib forming 

pseudo-joint with the first rib. Doppler 

study revealed complete acute thrombosis of 

right subclavian artery at the site of 

compression due to cervical rib. Axillary, 

brachial, ulnar and radial arteries showed 

reduced flow with scanty collaterals (Fig 2). 
 

 
Fig. 2. Chest radiograph of 48 year old male showing complete 

bony right cervical rib seen articulating with the first rib and 

elongated bilateral C7 transverse processes. 

 

Case 3:  
 

 
Fig. 3. Chest radiograph of 25 year old female showing 

elongated bilateral C7 transverse processes. 
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25 year old student complained of 

occasional numbness and tingling sensation 

along the ulnar aspect of both upper limbs. 

Chest radiograph revealed, elongated 

bilateral C7 transverse processes [1]. She 

underwent magnetic resonance imaging of 

cervical spine too, which turned out to be 

normal. Thus, attributing the elongated 

transverse processes as a cause to her 

symptoms (Fig. 3). 

Case 4: Adolescent man presented with left 

upper limb pain and numbness since 15 

days. On examination, left radial pulse was 

absent. Chest radiograph revealed 

incomplete left first rib. On selective digital 

subtraction angiography of left subclavian 

artery, the middle third of the artery was 

seen compressed by the incomplete left first 

rib causing turbulent flow and embolic 

occlusion of distal radial and ulnar arteries 

(Fig. 4). 

 

 
a.                                                             b. 

 
c.                                                                 d. 

Fig. 4. Chest radiograph of 44 year old man (a) showing incomplete bony left cervical rib. Digital subtraction angiography image of 

the subclavian artery (b) showing stenosis (black arrow) secondary to partial lumen occluding thrombosis in the second/mid 

segment of subclavian artery with post stenotic dilatation (white arrow). On Allen’s maneuver (c) (abduction and external rotation 

of the arm), the stenosis becomes exaggerated. Digital subtraction image of brachial artery (d) showing no flow in distal radial 

(white arrow) and ulnar (black arrow) arteries of the patient. 

  

Case 5: A middle aged woman presented to 

the emergency room with cold left upper 

limb and associated numbness since few 

days. Chest radiograph showed complete 

bony left cervical rib articulating with the 

first rib and incomplete bony right cervical 

rib. CT upper limb angiogram revealed 

focal stenosis/pinching of middle third of 

subclavian artery between the cervical rib 

and clavicle with associated lumen 

occluding thrombus formation. Patient 

underwent thrombectomy and cervical rib 

excision after which the flow was restored 

to left upper limb (Fig. 5).  
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b. 

 

 
d. 

 

 
e.                                                                          f. 

Fig. 5. Chest radiograph (a) of a middle aged woman showing complete bony left cervical rib articulating with the first rib and 

incomplete bony right cervical rib. CT upper limb angiogram (b) revealed focal stenosis/pinching of middle third of left subclavian 

artery between the cervical rib (white arrow) and clavicle (orange arrow). CT angiogram (c) showing near complete thrombosis of 

mid third of subclavian artery at the site of stenosis. Patient underwent thrombectomy and cervical rib excision; hence the left 

cervical rib is not visualized (white arrows) in post-operative CT (e) and 3D reconstructed image of the same (d). The flow is 

restored across the subclavian artery as seen in post-operative CT angiogram (f). 

 

CONCLUSIONS 

The interpretation based on the 

observations made and by reviewing the 

existing literature tells that the articulating 

cervical rib, which is the major culprit for 

severe symptom causation.  
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To our knowledge the types of 

cervical rib can be discussed as two groups 

[7]:  

I. Based on its composition II. Based on its 

structure;  

The first classification would include 

(based on composition):  

1. Completely bony 

2. Completely fibrous 

3. Combined 

The second classification would 

include (based on structure): 

A. Complete (Articulating) 

B. Incomplete (non articulating) 

i. With fibrous band 

ii. Without fibrous band 

C. Elongated C7 transverse process 

D. Bony swelling 

As per the experience in our tertiary 

care hospital it was seen that patients with a 

complete bony articulating cervical rib had 

more serious and pre dominantly arterial 

pathologies. The mid part of subclavian 

artery in the scalene triangle gets pinched 

either between the cervical and first rib or 

between the cervical rib and clavicle. Also, 

the artery can get compressed by the lower 

border of cervical rib. This results in 

luminal narrowing at the site of compression 

with post stenotic dilatation resulting in 

turbulent flow causing endothelial injury 

and finally causing thrombosis at that site or 

distal embolic occlusion (Fig. 6). 
 

 
Fig. 6. Flow chart showing brief pathogenesis of cervical rib 

causing upper limb arterial thromboembolism. 

Other bony variants causing TOS [7]: 

1. Anomalous first rib: Developmental 

variation resulting in floating first rib 

with/without fibrous band.  

2. Abnormal first rib/clavicle: 
Hypertrophic callus secondary to old 

fracture or bony tumors involving the 

first rib or clavicle. 

Thoracic outlet syndrome [12] refers 

to compression of the neurovascular bundle 

within the thoracic outlet [9]. Based on the 

structure being compressed it can be 

symptomatically and pathologically 

classified into: 

 

Neurogenic TOS: Compression brachial 

plexal cords or sympathetic chain [3]. This 

is by far the most common variety where in 

the patient presents with tingling, numbness 

along the ulnar border of upper arm and 

muscle weakness in more severe type. MRI 

would be the modality of choice in 

demonstrating the cause. MR imaging can 

be done in neutral adduction position of the 

upper limb and then with the limb abducted 

to the degree which the machine bore would 

allow. It is observed that the compression of 

the structures increases on abducting the 

arm. 

 

Venous TOS: The subclavian vein gets 

compressed causing symptoms of central 

venous occlusion i.e. Swelling of upper limb 

and anterior chest wall with dilated 

superficial veins. USG doppler and CT 

venogram would aid our diagnosis. Catheter 

venogram with sos treatment in the form of 

stenting or thrombectomy is also gaining 

widespread popularity. The root treatment 

would definitely be excision of the cervical 

rib. 

 

Arterial TOS: Arterial stenosis and 

thrombosis is witnessed with symptoms that 

of claudication and gangrene at a later stage 

[14]. CT angiogram is considered the ideal 

modality as we can demonstrate both the 

bony culprit and the arterial compression/ 

thrombosis. DSA with selective 

catheterization of subclavian origin is gold 



Pratik S. Itti et.al. Articulating cervical rib – a culprit often overlooked on imaging! : review article. 

                                International Journal of Health Sciences and Research (www.ijhsr.org)  235 

Vol.11; Issue: 9; September 2021 

standard. We propose the technique of 

taking images in neutral position where in 

the arm is adducted and in abducted position 

with 90 degree elbow flexion and patients 

head turned to the opposite side (Allen’s 

maneuver). Now, during the Allen’s 

maneuver the artery is seen getting 

compressed more and the distal radial and 

ulnar arteries fill up slowly thus further 

compromising the blood supply. 

 

Role of imaging –  

Most of the cases are asymptomatic 

and are hence picked up on our routine chest 

radiograph and cervical spine imaging. X-

ray being a basic modality [7,11] is the first 

step in the diagnosis. Bony variants can be 

seen on a radiograph requiring no special 

position. However, the comment on 

articulation and fibrous bands in incomplete 

ribs is a drawback [6]. Thus, requiring 

higher modalities for complete evaluation.  

    Computed tomography (CT) aids in 

our complete diagnosis of the cervical rib 

[8], its type, articulation and the presence of 

the fibrous band. Added contrast scans, such 

as angiography further show us the site of 

compression of the subclavian vessels. 

Thrombus if present, can also be 

demonstrated in the same. The compression 

being aggravated on abduction position of 

the arm can be demonstrated by taking a 

control image with the arm in adduction and 

another image with the arm abducted [4, 

15]. This also aids the surgeons before they 

go on to resect the cervical rib. 

     Magnetic resonance (MR) imaging 

adds to our diagnosis [5,13], especially if 

we are dealing with a neurogenic TOS. It 

further improves the visualization of soft 

tissue (fibrous band) and its nature with the 

neurovascular bundle. MR imaging [16] is 

not routinely used in cases of cervical rib, 

however the conspicuous fibrous band with 

incomplete ribs and their relation to the 

brachial plexus and sympathetic chain is 

best visualized on MR. MR with vessel wall 

imaging tells us the nature of arterial wall 

and its condition which helps the vascular 

surgeons if they are planning on bypass 

graft procedures. Images can be obtained 

with the arm in adduction and abduction to 

demonstrate the aggravation of compression 

in relation to the arm position.     

      Digital subtraction angiography 

(DSA) stays the gold standard modality in 

case of arterial TOS. It gives us a distinct 

picture on the location of stenosis/ 

thrombosis with its hemodynamic 

significance. As per our knowledge, there is 

no literature describing angiography with 

Allen’s maneuver. With the patients arm in 

abduction, external rotation and 90 degree 

flexion at the elbow, the arterial 

compression becomes more prominent. 

Furthermore, we can go on and treat the 

thrombosis by extracting it with a Fogarty’s 

balloon or place a stent in case of stenosis 

and salvage the limb followed by resection 

of the cervical rib by the surgeons. 

To conclude, it is now evident that 

complete bony cervical ribs that articulate 

either with the first rib or the clavicle pose a 

greater threat. They are prone to cause 

arterial stenosis and thrombosis. 

Prophylactic resection of such ribs can be 

considered in order to prevent the ordeal of 

salvaging the limb in the symptomatic 

period or amputating the arm in untimely 

diagnosed patients. 

 

List of abbreviations: 

CT: Computed tomography 

MRI: Magnetic Resonance Imaging 

TOS: Thoracic Outlet Syndrome 

USG: Ultrasonography 
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