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ABSTRACT

During routine scanning of bones in the Department of 
Anatomy, Mahatma Gandhi Medical College & Hospital, 
Jaipur, India, an unusual second rib belonging to left side was 
found having an oval facet, almost centrally placed along the 
inner border of the shaft. In the absence of the corresponding  
skeleton, it can be hypothesized that the left first rib or an extra 
rib articulated with the second rib at this facet. Such structural 
anomalies of ribs are quite rare and need to be documented. 
If present, they may lead to compression of neurovascular 
structures crossing the ribs leading to thoracic outlet syndrome. 
An incidence of 0.3% of synostosis of first and second ribs 
has been reported in the literature. Search of literature reveals 
that there are 22 known syndromes in which fused ribs are a 
constant component. Such a variant second rib as found in the 
present case could lead to neurovascular compression and a 
possible indicator of underlying systemic disorder.
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radiographs.6 The present report of a variant facet on the 
inner border of left second rib is an attempt to add to the 
various anomalies reported in the literature and to lay 
emphasis on the possible embryological explanation and 
clinical implications of such findings.

CASE REPORT

During routine sorting of ribs in the osteology lab in 
the Department of Anatomy, Mahatma Gandhi Medical 
College & Hospital, Jaipur, India, a left second rib was 
found displaying an anomalous facet almost in the middle 
of the inner border opposite the rough impression meant 
for attachment of serratus anterior muscle (Fig. 1).

The rib was identified as the second rib by the pres-
ence of divided articular facet at the head, flat shaft with 
convex external surface and a centrally placed rough 
impression superolaterally, neck and two tubercles. The 
smooth and concave internal surface facing inferomedi-
ally displayed a short costal groove in posterior part  
(Fig. 2). The variant oval facet measured 16 mm along its 
long axis. The width varied as it was narrow anteriorly 
(4 mm) and broader posteriorly (9 mm). The facet was 
located at a distance of 7.8 cm (inner border) from the 
anterior end of the rib. The total length of the rib (mea-
sured with thread and scale) at the outer border was  
19.3 cm. The width of the rib at the level of the facet was 
2.8 cm and the width of the rib both anterior and posterior 
to the facet measured 2.0 and 1.5 cm respectively.
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INTRODUCTION

Variants of first and second ribs are rare anatomical 
findings. Such variants are discovered as incidental  
findings on routine chest radiographs or as part of sys-
temic disorders or syndromes like Poland syndrome, 
Klippel–Feil syndrome, Jarco–Levine syndrome, and 
Gorlin syndrome.1 These anomalies usually are fused cer-
vical rib and first rib, or fusion between first and second 
ribs. These can lead to compression of structures arching 
over the first rib, viz., lower trunk of brachial plexus and 
subclavian vessels and presenting as thoracic outlet syn-
drome (TOS).2-5 Incidence of fused first and second ribs 
has been reported to be 0.3% in a study based on chest 

Fig. 1: Left second rib superior surface showing head, neck, 
tubercle, variant facet on inner border. SA: rough impression for 
serratus anterior muscle attachment
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DISCUSSION

Embryological explanation of rib variants at the upper 
end of thoracic cage is due to errors in segmentation of 
axial skeleton before the 20th day of development. This 
has been attributed to malexpression of various myogenic 
determinants like Myogenin, MyoD, MRF4, and Myf5.2 
The variations in arterial tree have been known to affect 
development of upper ribs on the left side.7

Rib defects of congenital origin have been classified 
into two types, viz., numerical and structural. Numerical 
defects include: (a) Supernumerary ribs, such as cervical, 
lumbar, sacral, or pelvic ribs; and (b) deficient pairs, such 
as 11 pairs seen in Down’s syndrome. The structural vari-
ants are quite rare and include short rib, bifid or forked 
rib, fused (synostosis) or bridged ribs, bicipital ribs, and 
pseudoarthrosis of first rib.8 The present case can be 
classified under the structural variant type. Congenitally 
abnormal first rib and associated second rib synostosis has 
been reported by many researchers in the past.9-14 In the 
present case, with the absence of corresponding ribs of the 
same skeleton, one can simply hypothecate that the left 
first rib articulated with the left second rib at the variant 
facet with its head end, which bears a single facet, instead 
of the vertebral body. This could have led to higher 
arching of the left thoracic inlet, which in turn could have 
caused overstretching of lower trunk of brachial plexus 
and subclavian vessels at the level of the facet, since the 
shaft was broadest here leading to symptoms of TOS. Such 
first rib fusion malformations are commonly associated 
with postfixed brachial plexus with greater contribution 
from second thoracic nerve. Congenital anomalies of 

first rib lead to sagging of shoulder girdle, which leads 
to traction on the lower trunk of brachial plexus causing 
neurological symptoms.10,15 Fusion of ribs often leads to 
curvature of spine toward the area of fused ribs leading 
to impaired lung growth and a condition called Thoracic 
Insufficiency Syndrome.10

The clinical history and corresponding skeleton being 
unavailable, one can only speculate as to the articulations 
at the variant facet, clinical implications like TOS, scolio-
sis, or some underlying systemic disorder/syndrome. 
These findings are of interest not only to anatomists but 
also to radiologists, thoracic surgeons, and clinicians.
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Fig. 2: Inferior surface of left second rib showing head, neck, 
tubercles, costal groove (blue arrow), variant facet


