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ORIGINAL ARTICLE

INTRODUCTION

Among causes of neck pain and neurovascular 
compression syndrome of upper limbs, cervical rib is 
one of differential diagnosis, other causes are cervi-
cal disc disease, neuropathies, anterior scalene 
muscle lesion, trauma, apical lung pathology, 
atony of shoulder girdle . Cervical or neck ribs are 
supernumerary small extra ribs which are  birth 
defect noted in later life  as lump in  lower neck . It 
was first noticed by Galen in the second century, 
but was better recognized after advent of radio-
graph in 1895. It usually  is referred  to as protrusion in 
cervical region due to abnormal enlargement of 
transverse process of seventh cervical vertebra, or 
fibrous band traversing from C-7  to first true rib or 

sternum often seen posterior. These are commonly 
seen in females1-5. Previously, these were unnoticed 
with no clinical significance due to less understand-
ing of thoracic outlet anatomy. Looking at the past 
in 1818 Cooper was the first one to describe thorac-
ic outlet anatomy and related syndrome caused by 
compression of adjacent structure. Hastled in early 
nineteenth century documented that thoracic 
outlet syndrome is commonly caused by fibrous 
band squashing related structures rather through 
bony compression. In a recent study thoracic outlet 
syndrome has been shown to display a distribution 
of neuropathy 63%, arterial 33% and venous prob-
lems 4%. Mostly patients are asymptomatic howev-
er; subclinical nerve damage can be seen in these 
subjects 6-8. 

ABSTRACT
 

BACKGROUND: Cervical ribs and elongated transverse process are congenital anatomical variations 
incidentally seen during conventional radiography and are usually ignored as most cases are of less clinical 
relevance. Cervical rib is generally noted in 1-2 % of the population. The main objective of this study was to 
find out the prevalence of this variation in our adult population.

METHODS: It is a retrospective cross sectional study which was conducted in Karachi at Ziauddin university 
hospital Kemari campus radiology department targeting adult population above nineteen years. Study 
period was six months between January to July 2015. Subject’s x-ray chest P/A view were taken which were 
analyzed by radiologist for presence of these anatomic variations.  

RESULT: In this study one thousand conventional frontal chest radiograph were taken in which 460 were 
males and 540 females patients who were analyzed for cervical ribs and elongated transverse process. 
Cervical rib was seen in thirty six patients with 2:1 female to male ratio. Elongated transverse process was 
noted in two hundred and twenty five subjects. Eleven patients having cervical ribs were symptomatic.

CONCLUSION: The prevalence of cervical rib and elongated transverse process as delineated by our study 
is slightly higher than reported in other populations. We also conclude that conventional radiography is 
effective diagnostic tool to determine presence of this anatomical variation. 
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Symptomatic patients are less than 10% they are 
clinically judged with the help of Adson, Eden  and 
Wright  tests. In the former one  abduction and 
external rotation of shoulder leads to absence of 
radial pulse on effected side, which raises possibility 
of thoracic outlet syndrome due to compression of 
vessels.   severe cases  require intervention like first 
rib excision and scale nectomy which leads to short 
term  improvement of  quality of life. Residual or 
regrown cervical ribs can be a factor for reoccur-
rence of symptoms. 9-12  

Brachial plexus palsy and brachial plexopathy have 
been proved to have a common association with 
cervical ribs and transversemegaly as has been 
described in detail in previous literatures.13-15 The 
objective of this study was to find out the preva-
lence of this variation in our adult population.

METHOD

A retrospective cross sectional study of one thou-
sand patients were conducted over six months 
period between January to July 2015 at radiology 
department Ziauddin Hospital. Conventional 
standard recommended position radiographs of 
subjects were taken and then reviewed by radiolo-
gist on hardcopy and  on  console to see presence 
or absence of  cervical rib and transversemegaly 
unilateral or bilaterally and recorded on the profor-
ma figure 1. Positive finding for labeling these varia-
tion were a costal bony prominence  arising from C7 
vertebra. While for transversemegaly transverse 
process must curve and taper caudally with lack of  
fusion with costotransverse, costovetebral  joints 
and first rib. Poor quality x rays  were not included in 
this study. Statistical software SPSS was used for data 
analysis. Categorical variables, frequencies were 
calculated and the results were prepared in ratios 
and percentages. 

RESULT

One thousand x rays of patients that fulfilled our 
criteria were included in the study. There were 460 
males and 540 females as shown in figure 2. The age 
of these patients were above 19 years. Out of 1000 
subjects, 36(3.6%) and 225 (22.5%) showed 
presence of cervical rib and elongated transverse 
process respectively with male and female ratio as 
2.0:1 and 1.1:1.0. Cervical rib on either side was 
present in 15 (41.6%) patients, 10 (27.7%) on the right 
while 11(30.5%) on the left side figure 3. Elongated 
transverse process was seen in 125(55.5%) on both 
sides, 75 (33.3%) on the left while 25 (11.1% ) on the 
right side figure 4. Eleven patients with cervical ribs 
were found to be symptomatic in this study.

Figure 2: Pie-chart showing gender distribution in 
cervical ribs.

Table 1: Frequency and distribution of cervical rib 
and elongated transverse process.
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Figure 1: Frontal  radiograph demonstrating 
cervical rib
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Figure 3: Occurrence of cervical rib with respect to side.

Figure 4:  Bar-chart demonstrating elongated transverse process with respect to side.

DISCUSSION

Definition and prevalence of cervical ribs in litera-
ture is controversial, most of previous studies rely 
upon radiological evaluation of certain number to 
determine probable prevalence of cervical spine 
anomalies most notably cervical rib and transverse-
megaly. Cervical rib is usually asymptomatic and is 
detected when a chest or neck X-ray are taken for 
some other purposes. The diagnosis may be 
confused with carpal tunnel syndrome, cervical 
disc prolapsed and neuritis of the ulnar nerve 
supplying part of the forearm and hands16. In other 
cases the condition produces symptoms in middle 
age due to sagging of shoulders and decline of 

muscle tone. Symptoms are seen in women more 
often than in men. The symptoms occur due to the 
rib pressing on the nerves or blood vessels, as they 
go from the spinal column to the arm.17  Sensory 
symptoms like pain and tingling numbness are com-
plained of in the forearm and hand, especially the 
inner side corresponding to the little finger. Motor 
symptoms include weakness of the arm and hand 
and impaired fine movements like writing and 
sewing. If the blood vessels like the subclavian artery 
are compressed, there may be bluish discoloration 
of the skin of that limb due to diminished blood 
supply or in rare cases frank gangrene of the fingers 
and the pulse at the wrist may be weak or absent.18

 

Genetic studies show that homeobox gene plays 
an integral role in development of axial skeleton in 
mammals; mutation to this gene leads to congeni-
tal anomalies more commonly cervical rib and 
increase incidence of childhood malignancies.19 
Some European studies support the hypothesis that 
cervical ribs are marker for developmental malfor-
mation during blastogenesis20. Recent study shows 
controversy in this regard21. Prior various radiograph-
ic studies reported incidences varying 0.05-3.05%. 
Karachi adult population shows 3.6% prevalence 
with 2.0:1 female to male ratio,11% are symptomat-
ic Table 1. Our result also agrees with previous study 
in Saudi population which showed prevalence of 
cervical rib 3.4%22. Different studies from India report 
a prevalence of 1.0% - 2.5%,23 these differences 
might be based on ethnicity. In London prevalence 
according to study conducted by Brewin et al 
showed incidence of 0.74% with more female predi-
lection24 figure 5.In Nigerian population Ani et al 
study depicts its prevalence of 0.7% .In white British 
people its prevalence is 5.9% 25. The clinical impor-
tance of cervical rib is sometimes overlooked; as 
most cases are asymptomatic. It can however, be 
highly significant clinically, with patients presenting 

with symptoms of neurovascular compromised due 
to compression on the neurovascular bundle26. 
Studies shows that 8 to 10 % symptomatic patients 
requiring an operation for thoracic outlet syndrome 
are found to have cervical ribs.27 .Cervical rib 
fractures are unusual and rarely seen in trauma 
cases however pseudoarthrosis and isolated rib 
fracture are reported in some previous studies. 28

Digital radiography provide researcher to manipu-
late contrast and brightness and enlarge images at 
area of interest for proper diagnosis of cervical rib 
by clearly seeing costo-transverse articulation of C7 
vertebra for its fusion or not29. A limitation and weak-
ness associated with this study stems from the ambi-
guity in distinguishing a cervical rib from an elongat-
ed transverse process and smaller number of data 
with single departmental involvement, collabora-
tive study involving relevant other departments like 
ENT and neurosurgery may lead to comprehensive 
data pool. Our study reiterates the necessity for the 
practicing physicians to consider this high preva-
lence in evaluating patients with neurological 
symptoms of the upper extremities.
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COMPARISION WITH OTHER STUDIES:

Figure 5:  showing comparison with previous studies performed at different setup.
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CONCLUSION

The prevalence of cervical rib on frontal chest 
radiograph in Karachi adult population is 3.6 %, 
slightly more common in females unilaterally, 
however elongated transverse process is in seen 
22.5% of people. Some what similar results have 
been noted in Saudi and Kashmiri population. Thus it 
is concluded that in the populations with higher 
rates of consanguinity, there is high probability of 
occurrence of cervical ribs because of homeobox 
gene mutations. There is need for many more well 
designed studies to prove this association. 

REFERENCES

1. Moore K.L. (2010). Clinically Oriented Anatomy 
6th Ed. Lippincott Williams & Wilkins. 
2. Eaves-Johnson KL. Supernumerary lumbar rib in 
human prehistory. The FASEB Journal. 2010 Apr 
1;24(1 Supplement):449-9.
3. NisreenNakhoda (2013). Cervical rib – Causes, 
symptoms and treatment. Common ailment, health 
directory.
4. Ani CC, Adegbe EO, Ameadaji M, GabkwetA 
Cervical Rib Variant in a Nigerian PopulationJos 
Journal of Medicine. 2012:6(1)
5. Dharmshaktu GS, Bhandari SS. Prevalence and 
pattern of cervical rib, transversomegaly and other 
vertebral anomalies in normal adult cervical spine in 
Kumaon region of Uttarakhand, India. International 
Journal of Research in Orthopaedics. 
2016;2(2):48-51.
6. Weber A  E, Criado E. Relevance of bone anoma-
lies in patients with thoracic outlet syndrome. Ann 
Vasc Surg. 2014:28(4): 924-932.
7. Chang KZ, Likes K, Davis K, Demos J, Freischlag JA. 
The significance of cervical ribs in thoracic outlet 
syndrome. J Vasc Surg. 2013:57(3): 771-775.
8. Kataria R, Sharma A, Srivastava T, Bagaria H, 
Sharma A, Cervical rib, a rare cause of recurrent 
stroke in the young: case report. Neurologist. 
2012:18(5): 321-323.
9. Alfonso DT Causes of neonatal brachial plexus 
palsy. Bull NYU Hosp Jt Dis. 2011;69(1): 11-16
10. Tzou CH, Paternostro ST, Frey M, Aszmann OC 
Birth brachial plexus palsy caused by cervical rib. J 
Plast Reconstr Aesthet Surg .2014;67(7): 1004-1005
11. Kaneko H, Kitoh H, Mabuchi A, Mishima K, Matsu-
shita M Isolated bifid rib: clinical and radiological 
findings in children. Pediatr Int. 2012;54(6): 820-823. 
12. Peek J, Vos CG, Ünlü Ç, van de Pavoordt HD, 
van den Akker PJ, de Vries JP. Outcome of Surgical 
Treatment for Thoracic Outlet Syndrome: Systematic 
Review and Meta-Analysis. Annals of Vascular 
Surgery. 2016 Sep 22..
13. Gelabert HA, Jabori S, Barleben A, Kiang S, 
O’Connell J, et al. Regrown first rib in patients with     
recurrent    thoracic outlet syndrome. Ann Vasc 
Surg. 2014:28(4): 933-938. 
14. Likes K, Dapash T, Rochlin DH, Freischlag JA 
Remaining or residual first ribs are the cause of 

recurrent thoracic outlet syndrome. Ann Vasc Surg. 
2014:28(4): 939-945
15. Desurkar A, Mills K, Pitt M, et al. Congenital lower 
brachial plexus palsy due to cervical ribs. Dev Med 
Child Neurol.2011;53:188– 90
16. Sanders RJ, Hammond SL. Management of 
cervical ribs and anomalous first ribs causing neuro-
genic thoracic outlet syndrome. Journal of vascular 
surgery. 2002 Jul 31;36(1):51-6.
17. Tubbs RS, Louis Jr RG, Wartmann CT, Lott R, Chua 
GD, Kelly D, Palmer CA, Shoja MM, Loukas M, Oakes 
WJ. Histopathological basis for neurogenic thoracic 
outlet syndrome.
18. Becker MH, Lassner F, Bahm J, et al. The cervical 
rib: a predisposing factor forobstetric brachial 
plexus lesions. J Bone Joint Surg Br. 2002;84:740–43
19. Dar RA, Wani SH, Mushtaque M. Isolated Cervi-
cal Rib Fracture: A Rare Etiology of Thoracic Outlet 
Syndrome. Case reports in surgery. 2011 Oct 20;2011
20. Martins RS, Siqueira MG. Cervical rib fracture: an 
unusual etiology of thoracic outlet syndrome in a 
child. Pediatric neurosurgery. 2007 Jul 
12;43(4):293-6.
21. Cağli K, Ozçakar L, Beyazit M, Sirmali M Thoracic 
outlet syndrome in an adolescent with bilateral            
22. bifid ribs. Clin Anat. 19(6): 558-560.      
23. Li Z, Kawasumi M, Zhao B, Moisyadi S, Yang J 
Transgenic overexpression of growth differentiation 
factor    11 propeptide in skeleton results in transfor-
mation of the seventh cervical vertebra into a 
thoracic vertebra. Mol Reprod Dev. 2010;77(11): 
990-997.
24.  Bots J, Wijnaendts LC, Delen S, et al. Analysis of 
cervical ribs in a series of human fetuses. J Anat. 
2011;219:403– 09. 
25. Ebite LE, Igbigbi PS, Chisi JE. Prevalence of true 
cervical rib in adult Malawian population. J. Anat 
Sci. 1.(1) 7. 2007;9.
26. Bokhari RF Al-Sayyad MJ, Baeesa SS. Saudi Med 
J. 2012;33 (1):66-9. 
27. Sharma DK, Vishnudutt, Sharma V, Rathore M. 
Indian Journal of Basic and Applied Medical 
Research. 2014:3( 2):593-7. 
28. Brewin J, Hill M, Ellis H.The prevalence of cervical 
ribs in a London population.Clin Anat. 2009 
Apr;22(3):331-6. doi: 10.1002/ca.20774
29. Tryfonidis M, Anjarwalla N and Cole A:Incidence 
of Cervical Rib in the White British Population and 
Direct Comparism with the incidence in the Asian 
Population: A radiological study. J Bone Joint Surg 
Br. 2010;92-B no. SUPP IV 499
30. Henes J, Oberländer Y, Tepe G, Schneider W, 
Balletshofer B Unusual reason for unilateral (correct-
ed) Raynaud’s phenomenon with intensification 
when the arms are elevated. Dtsch Med Wochen-
schr. 134: F3.
31. Rochlin DH, Gilson MM, Likes KC, Graf E, Ford N, 
et al. (2013) Qualityof-life scores in neurogenic 
thoracic outlet syndrome patients undergoing first 
rib resection and scalenectomy. J Vasc Surg. 57(2): 
436-443.

THE PREVALENCE OF CERVICAL RIB AND ELONGATED TRANSVERSE PROCESS IN KARACHI ADULT POPULATION.


