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ABSTRACT

The 7™ cervical vertebra or vertebra prominence is visible
and palpable for its long spinous process at the lower end
of the nuchal furrow. The costal lamella is thin and partially
deficient or may separate as a cervical rib. During the rou-
tine radiologic interpretation of a chest X-ray, in the of De-
partment of Radiology, Kasturba Medical College, Manipal,
India, we observed a case of right cervical rib, in a 30 years
old woman. The patient came to the OPD with the com-
plaints of swelling along the arms, pain, feeling of pins and
needles in her affected right arm.

INTRODUCTION

The 7™ cervical vertebra or vertebra prominence is visible and
palpable for its long spinous process at the lower end of the
nuchal furrow. The ribs are 12 pairs of elastic arches that artic-
ulate posteriorly with the vertebral column.Their number may
be increased by cervical or lumbarribsor reduced by the ab-
sence of the twelfth pair. A cervical rib is the costal element of
the seventh cervical vertebra, often it has an head, neck and
tubercle. When a shaft is present, it is of variable length, and
extends anterolaterally into the posterior triangle of the neck,
where it may end freely or join the first rib or costal cartilage. A
cervical rib can be partly fibrous,being its effects unrelated to
the size of its osseous part [1].

It is related to first thoracic rib, lower trunk of the brachial
plexus and Subclavian vessels which are superior and prone
to suffer compression in a narrow angle between rib and Sca-
lenus anterior. Hence cervical ribs may first be revealed byner-
vous and vascular symptoms, particularly those caused by
pressure on the eighth cervical and first thoracic spinal nerves
2, 3].

CASE DESCRIPTION

During the routine radiologic interpretation of a chest X-ray
[Table/Fig-1], in the of Department of Radiology, Kasturba
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Anatomy Section

The cervical rib is a supernumerary rib arising from a cer-
vical vertebra, an elongation of the transverse process of
the seventh cervical vertebra. However, cervical ribs are
accessory or additional ribs that are permanent dysmor-
phological structures, forms an important cause for neuro-
vascular compression and consequent muscular and cuta-
neous symptoms at the thoracic inlet and beyond into the
upper extremity. Accessory ribs are permanent structures
in contrast to ossification sites that disappear postnatally,
probably becoming part of the lateral transverse vertebral
processes.
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Medical College, Manipal, India, we observed a case of right
cervical rib, in a 30 year old woman. The patient came to the
OPD with the complaints of swelling along the arms, pain,
feeling of pins and needles in her right arm.

[Table/Fig-1]: The chest radiograph illustrating the presence of a
cervical rib on the right side of a 30 years old female patient. The
arrow indicates the cervical rib
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DISCUSSION

The cervical rib, a supernumerary rib, an elongation of the
transverse process of the seventh cervical vertebra are per-
manent dysmorphological structures, induced by xenobioti-
cor maternal stress, forms an important cause for neurovas-
cular compression and consequent muscular and cutaneous
symptoms [3]. Accessory ribs are permanent structures in
contrast to ossification site that disappear postnatally, prob-
ably becoming part of the lateral transverse vertebral process-
es.cervical ribs are normally present in crocodiles [4].

The correlation of symptoms must be due to mutual influences
ofthe notochord, neural tube, neural crest, andsomites during
the time of somite formation. An incidence of 25% cervicalribs
was found alongwith childhood carcinomas. HOX genes play
an important role in the patterning of the axial skeleton in all
vertebrateclasses. In mammals Hox genes are involved inpat-
terning of the skeletal axis and in its proliferation, whereas the
neuronal problemsare a direct consequence of the aberra-
tions in the regulation of Hox genes. During embryological de-
velopment, each segment contains spinal nerve, meroblastic
tissue which will form a rib or the costal element of a vertebra.
An extensive studies of adults found cervical ribs to be more
common in females and on the right side [5].

In the cervical and thelumbarregions the developing nerve
takes precedence over the rib so that developmentof a rib at
these levels is prevented. The costal element of the 7" cer-
vical vertebra was normally present as a separate entity in
the cervical region in the fetus,which disappears after birth
by becoming incorporated by synostosis into thetransverse
process of the associated vertebra [5, 6].

The embryonic nerve trunks arelargerin proportion to the
vertebra and ribs. The obliquely running nerves impede the
growthof the ribs, therefore discouraging them to form verte-
bral processes. Ribs are normally present in the fetus in articu-
lation with vertebrae above the eighth, and after birth they are
present only astransverse processes of the cervicalvertebrae.
The extent of growth of a cervical rib is determined by the
resistanceof the nerve in its path. The complete cervical rib
extends forward and downwardbetween the Scalenus ante-
rior and Scalenusmedius muscles to meet the costal cartilage
of the first rib [7, 8].

The effect of a cervical rib is to raise the artery in the neck,
thus sharpening the smooth curve, arching over the first rib.
Any drag on the arm will angulate the artery over a rigid struc-
ture, and a common complaint of these patients is inability to
carry a heavy package on the affected side. The end result
may be ischaemic contracture of forearm and hand, or a ma-
jor amputation, following occlusion of the main vascular chan-
nels by embolism or thrombosis [9].
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The lowest trunk of the brachial plexus is intimately related
to a cervical rib more often than is the subclavian artery, sug-
gested that vascular symptoms associated with such a rib
might be due to paralysis of the sympathetic fibers running in
this trunk [9, 10].

In our present case,the presence of a right cervical rib, pre-
sume to cause the right Sub clavian vascular compression
know as Thoracic Outlet Syndrome: [TOS]. Such an Arterial
TOS would have been the result of emboli arising from sub-
clavian artery stenosis or aneurysms. Symptoms of digital
ischemia, claudication, pallor, coldness, paresthesia, and pain
in the hand but seldom in the shoulder and the neck are ana-
lyzed during outpatient medical examination and X-rays al-
most disclose a cervical rib of osseous type with a round end.
Our findings coincide with the cases having complications due
to arterial emboli arising either from mural thrombus in a Sub
clavian artery aneurysm or from thrombus forming just distal
to Sub clavian arterystenosis. TOS is the most difficult-to-treat
entrapment neuropathy encountered by neurosurgeons. Sur-
gical intervention is indicated for patients with vascular and
true neurogenic symptoms [11, 12].

The etio pathogenesis can be explained by thepressure and
functional disturbances on the neurovascular bundle in thesu-
praclavicular fossa or in the costoclavicular space. Such pres-
sure maybe caused by tightening, fibrosis or hypertrophyof
the anterior scalene muscle, the pressure ofa cervical rib, nar-
rowing of the costoclavicularspace.The pain in the shoulder
and the arm was occasionally relieved by elevating the shoul-
der on a pillow [11, 12].

An attempt being made to resect the rib along with thedivi-
sion of intervening bands, the cervical trunks and the neuro-
vascular bundles are repositioned in order to escape further
entrapment.

REFERENCES

[1] Standering S (Gray’s Anatomy. The anatomical basis of clinical
practice. Churchill Livingstone. Elsevier. 39" ed. PP 746-48.

[2] E. Mcnally, B.Sandin,. Wilkins, The ossification of the costal ele-
ment of the seventh cervical vertebra with particular reference to
cervical ribs. J. Anat. (1990) 175,125-29.

[3] M.H, J Becker F. Lassner, d Bahm, G, Ingianni, Pallua, The cervi-
cal Rib, Journal of Bone and joint surgery. pp 740-43.

[4] Adson AW, Coffey JR. Cervical Rib : A Method of Anterior Ap-
proach for Relief of sympotms by division of the Scaneus Anti-
cus. Ann Surgery. 1927 JUN;85(6):839-57.

[5] FrietsonGalisWhy Do Aimost All Mammals Have Seven Cervical
Vertebrae? Developmental Constraints, Hox Genes, and Cancer.
journal of experimental zoology (moldevevol) 285:19-26 (1999).

[6] Todd TW. The Arterial Lesion in Cases of “Cervical” Rib. J Anat
Physiol. 1913 Jan;47(Pt 2):250-53.

[7] Samuel W. Boorstein. The Journal of Bone & Joint Surgery.
1922; 4:687-704.

[8] B rewin J, Hill M, E llis H; The prevalence of cervical ribs in a
London population. Clinical Anatomy. 2009 Apr; 22(3):331-6.



I. . Vinodhini P. et al., An Anomolousincidence of a Cervical Rib-A Radiographic Case Report

[9]1 CG Rob MC AND A Standeven,arterial occlusion complicating
thoracic outlet compression syndrome, British medical journal.
1958, 706.

[10] Jasonhusang MD, Eric | Zager MD; thoracic outlet syndrome,
2004, Neurosurgery. vol;565, no;4, 897-903.

http://ijars.jcdr.net . . l

[11] Ward W Woods, M;DThorcic outlet syndrome. West J Med.
128:9-12, Jan 1978.

[12] Neal Richard J Sander, A.B Sharon L, Hammond M Rao, Diag-
nosis of thoracic outlet syndrome. Journal of vascularsurgery.
60! Sept 2007.

AUTHOR(S):

1. Vinodhini P.

2. Dr. Sendil Kumar

3. Dr. Mamatha H.

4. Dr. Antony Sylvan D’Souza

PARTICULARS OF CONTRIBUTORS:

1. PG Student, Department of Anatomy, Kasturba
Medical College, Manipal-576104, Karnataka, India.

2. Assistant Professor, Department of Radiology,
Kasturba Medical College, Manipal-576104,
Karnataka, India.

3. Assistant Professor, Department of Anatomy, Kasturba
Medical College, Manipal-576104, Karnataka, India.

4. Professor and Head, Kasturba Medical College,
Manipal-576104, Karnataka, India.

NAME, ADDRESS, E-MAIL ID OF THE
CORRESPONDING AUTHOR:

Dr. Mamatha H,

Department of Anatomy, Kasturba Medical College,
Manipal University, Manipal-576104, Karnataka, India.
Phone: 09535681514

E-mail: mamatha2010@yahoo.com

FINANCIAL OR OTHER COMPETING INTERESTS:
None.

Date of Submission: Jun 18, 2012
Date of Peer Review: Mar 20, 2013
Date of Acceptance: Mar 25, 2013

Date of Publishing: Apr 01, 2013

International Journal of Anatomy, Radiology and Surgery, 2013 April, Vol-2(1): 16-18



