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Abstract 
Background: Cervical ribs are rare congenital anomalies that may be asymptomatic or associated with 
neurovascular complications due to compression of the thoracic outlet. This study evaluates the incidence, 
morphological types, and clinical relevance of cervical ribs identified incidentally in chest radiographs. 
Materials and Methods: A retrospective observational study was conducted using 1000 chest radiographs 
collected from the Department of Radiology, Osmania Medical College, and Hyderabad. Radiographs from both 
sexes aged 12–80 years were reviewed for the presence and morphology of cervical ribs. Cases with rib 
fractures, incorrect positioning, or associated anomalies were excluded. 
Results: Cervical ribs were detected in 15 (1.5%) radiographs. The incidence was higher in females (2.5%) 
compared to males (0.92%). Bilateral cervical ribs were observed exclusively in females. Most cervical ribs 
were unilateral and located on the right side. Several patients presented with upper limb neurological symptoms 
suggestive of thoracic outlet syndrome (TOS), while others were asymptomatic. 
Conclusion: Cervical ribs, though often incidental, may be clinically significant when symptomatic, particularly 
in the presence of neurovascular compression. Recognition of cervical ribs in routine imaging is crucial for 
appropriate management of patients with thoracic outlet symptoms. 
Keywords: Cervical rib, Thoracic outlet syndrome, Chest radiograph, Neurovascular compression, Anatomical 
variation. 
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Introduction 

A cervical rib is a rare congenital anomaly resulting 
from the ossification of costal elements of the 
seventh cervical vertebra (C7), forming a 
supernumerary rib above the first thoracic rib [1,2]. 
These ribs may occur unilaterally or bilaterally and 
are more frequently detected on the left side [3].  

However, variations in side prevalence have been 
observed across populations. Cervical ribs are 
categorized into four types based on their 
morphology [4]. The types range from complete 
ribs articulating with the first rib (Type 1) to short 
bony projections beyond the transverse process 
(Type 4). They usually lack physiological function 
and are often asymptomatic. 

The embryological origin of cervical ribs is closely 
associated with genetic mutations, particularly in 
Hox genes and GDF11, which are responsible for 
axial skeletal patterning [5,6]. Normally, aberrant 
costal elements regress during fetal development, 
but persistence leads to the formation of a cervical 

rib [7]. Due to their location, cervical ribs may 
contribute to thoracic outlet syndrome (TOS) by 
compressing the brachial plexus or subclavian 
vessels within the scalene triangle [8,9]. 

Materials and Methods: A retrospective 
observational study was conducted at the 
Department of Radiology, Osmania Medical 
College, and Hyderabad. A total of 1000 
consecutive chest radiographs, obtained for various 
clinical indications, were analyzed. 

Inclusion Criteria: 

• Chest radiographs of patients aged 12–80 years 
• Radiographs of both sexes 

Exclusion Criteria: 

• Poorly positioned radiographs 
• Fractured ribs or other congenital rib 

anomalies 
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Cervical ribs were identified based on their 
articulation with the C7 transverse process. Ribs 
were considered: 

● Complete if they articulated with the first rib 
or manubrium anteriorly 

● Incomplete if the anterior end was free or 
attached by fibrous bands [4,10] 

 

 
Figure 1: 

 
Results: Of the 1000 chest radiographs analyzed: 

● 15 (1.5%) showed the presence of cervical 
ribs. 

● Among 650 male subjects, 6 (0.92%) had 
unilateral cervical ribs. 

● Among 350 female subjects, 9 (2.5%) had 
cervical ribs: 

o 3 had bilateral ribs 
o 6 had unilateral ribs, all on the right side 

While several cases were asymptomatic and 
discovered incidentally, others presented with 
neurological complaints such as hand pain, 
numbness, and tingling, suggestive of TOS [8,11]. 

 
Table 1: 

Sex (Incidence of 
Cervical Rib n, %) 

Absent n (%) Right Side Left Side Bilateral / Unilateral Tota
l 

Male (60.92%) 644 (99.08%) 6 Nil Unilateral 650 
Female (9.25%) 341 (97.5%) 6 3 Bilateral (3), Unilateral (6) 350 
Total (15) 985 — — — 1000 
Incidence of cervical ribs with respect to gender and laterality 
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Discussion 

The incidence of cervical ribs in our study (1.5%) 
is comparable to rates reported globally, which 
range from 0.2% to 3% [1,2,12]. A higher 
incidence was observed in females, consistent with 
findings from Nigerian and European populations 
[3,12,13]. 

Contrary to traditional understanding, which often 
reports left-sided dominance, all unilateral ribs in 
this study occurred on the right side, similar to 
patterns seen in some African population’s ji [3]. 

Symptomatic cervical ribs may compress the 
subclavian artery, subclavian vein, or brachial 
plexus, resulting in symptoms ranging from upper 
limb paresthesia to vascular insufficiency, 
including subclavian artery thrombosis and venous 
thrombosis [8,14,15]. Severe cases may present 
with cerebral thromboembolism due to embolic 
propagation from a compressed artery [14]. 

Imaging, particularly chest radiography and 3D CT, 
plays a vital role in diagnosis and surgical planning 
[16]. Conservative treatment using physical therapy 
is initially recommended for mild neurogenic 
symptoms. However, surgical resection becomes 
necessary in refractory or vascular cases [17,18]. 

Embryologically, cervical ribs reflect disrupted 
segmentation of the cervical vertebrae and are 
associated with other anomalies, including 
vertebral fusion, spinal canal narrowing, and fetal 
aneuploidy [5,19,20]. 

Conclusion 

This study confirms that cervical ribs, though often 
asymptomatic, may have significant clinical 
implications, especially in the setting of thoracic 
outlet syndrome. The observation of higher 
incidence in females and right-sided unilateral 
dominance warrants further exploration in future 
large-scale, multi-center studies. 

Clinicians must recognize this anatomical variation 
in patients with unexplained upper limb symptoms 
or vascular signs.  

Timely radiological diagnosis followed by 
appropriate medical or surgical management can 
prevent serious neurovascular complications. 
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