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Abstract

Xiphoid process is smallest and distal component of manubrium sternum which is located in
epigastrium. Variations in size and shape of xiphoid process are commonly observed. During
teaching sternum to 1st M.B.B.S. students of MGM Medical College, Navi Mumbai, two small
foramina in two different xiphoid processes were noticed. Though presence of foramen in xiphoid
process is not uncommon, their presence should not be ignored. During assessment of injuries in
autopsy, post-mortem examination and radiological reporting knowledge of xiphoid process and
foramina in xiphoid process will be helpful.
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1. Introduction

Sternum is a flat bone which forms anterior boundary of thoracic wall. Prosternum or manubrium,
mesosternum or body and metasternum or xiphoid process are the three components of sternum.
The distal and smallest component is xiphoid process which is located in epigastrium. Xiphoid
process is derived from the Greek word “xiphos” means straight sword?. It articulates with body
of sternum and forms xiphisternal joint. It is symphysis type of joint which usually gets
transformed into synostosis variety of joint at the age of 40 years. The exact age is highly variable?.
Along with lateral border facet of xiphoid process, inferior angle of lower part of body of sternum
forms a common facet for 7" intercostal cartilage. Medial fibres of rectus abdominis and
aponeurosis of external and internal oblique muscle are attached to anterior surface of xiphoid
process and aponeurosis of internal oblique and transversus abdominis is attached to lateral border
of xiphoid process. On the posterior surface it is related to diaphragm in the lower region,
transversus thoracic at the margin and costoxiphoid ligament®. Phrenic nerve (C3, 4, 5) supply to
the two fleshy slips of diaphragm arising from back of the xiphoid process in addition to the lower
intercostal nerves 3. Variations in size, shape of xiphoid process are seen often. Xiphoid process
can be straight, curved, bifid, pointed, thin and broad.
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Variations in xiphoid process should be kept in consideration so that they will not be confused
with pathological conditions. The knowledge of variations may be important for academic and
research purpose.

2. Materials and Methods

During teaching sternum to 1% M.B.B.S students of MGM Medical College, it was observed that
2 xiphoid processes of two sternum have small centrally located foramina.

3. Observation

Length of 1% sternum is 13.1 cm and 2" sternum is 13 cm

Breadth of 1% sternum is 2.9 cm 2" sternum is 2.1 cm

Thickness of 1%t sternum is 8 mm and 2" sternum is 5mm. Foramen in 1% xiphoid process is 4mm
x2mm and in 2" xiphoid process is 2mm x 2mm

The distance of the foramen from sternal angleis  mm and in 2" sternumis  mm.

Both the foramina are located in the centre of xiphoid process. In the 2" sternum, xiphoid process
is bifid.

Photograph showing foramen in two xiphoid processes (XP)

st
1A- Anterior surface of 1 sternum

st

1P- Posterior surface of 1 sternum
nd

2A- Anterior surface of 2 sternum

2P- Posterior surface of 2" sternum

Foramen in XP
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4. Discussion

Xiphoid process or xiphisternum is distal part of sternum which is cartilaginous initially and gets
ossified in adults. Sternum develops from 6 centres, one for manubrium, four for body and one for
xiphoid process *°. Xiphoid process is formed by pair of mesenchymal condensation bands in the
median plane anteriorly at the thoracic region. The primary centre of ossification for xiphoid
process appears after birth during childhood at around 3" year of age. Ossification of xiphoid
process does not begin until the 5™ to 18" year of life 4°. Initially the cartilage of xiphoid process
unites with lower end of sternum by symphysis, a fibrous immovable joint with lower end of
sternum at the age of 15 to 29 years *. Partial cartilaginization may persist into adult life. Thus,
xiphoid abnormalities are rare as compared to manubrial defects *°. Formation of foramen in
xiphoid process may be because of incomplete fusion of pair of mesenchymal condensation and
or incomplete ossification.

The pear-shaped foramen was present in the xiphoid process which resembled glenoid fossa of
scapula. The maximum length of foramen was 1.6 mm and breadth 1.4 mm!. The incidence of
single xiphoid foramen was 27.4% and double foramen was 27.2%°®. The incidence of single
xiphoid foramen was 3.5% , 2.5% 8, 34.5% ° and double foramen was 9% ° 4% . Pattern of
xiphoid foramen was explained by Xie YZ 1. As per that 4 patterns were explained on the basis
of size of foramen. Incidence of L pattern (diameter more than 5 mm) was 55.51%, S pattern
(diameter no more than 5 mm) was 28.49%, LS pattern (mixture of one large and one small) was
6.8 %, SS pattern (2 or more small foramen) was 9.19%?*. In the present case the size of foramen
is very small. The size of foramen is 3.8mm, 4.11 mm, 10.8 mm as maximum transverse diameter,
4.61 mm, 4.4 mm, 16.89 mm is vertical diameter®®. In the present case foramen in 1% xiphoid
process is 4mm x2mm and in 2" xiphoid process is 2mm x 2mm.

Presence of foramen in xiphoid process may be asymptomatic. Because of attachment of muscles
and ligaments to the xiphoid process, the foramen in the xiphoid process may not be palpable and
visible on radiograph. But it is detected on CT. If the size of foramen is bigger then it can be
misinterpreted as gunshot injuries, fracture or lytic lesion. During performing acupuncture this
foramen may lead to puncturing of parietal pleura and causes life threatening complication like
pneumothorax. Morphological knowledge of sternum and xiphoid process and variations related
to it is valuable for health care personal. Presence of xiphoid foramen with other congenital
anomalies may be associated with genetic diseases and can be studied further. Thus xiphoid
process anatomy may be interesting and important for academicians and researchers.
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