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The sternal foramen - a small anomaly of

clinical relevance that can mimic traumatic

complications
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ABSTRACT

Sternal foramens are developmental defects on the medium line of the sternum due to incomplete fusion of its
ossification centers. Its prevalence varies from 4.3 to 18.3%, and because of its location, most of the time, on
the inferior third of the bodly, it predisposes risk of fatal complications during sternal puncture or bone marrow
biopsy. It was observed on an adult sternal bone, without sex or age identification, a semi-elliptical foramen
located on the inferior third of the body, on the level of the fifth notch of the costochondral junction, whose
length and width were of 8,0 mm and 10,0 mm, respectively. The knowledge of this foramen is of great
importance to health professionals, especially on the execution of sternal procedures, since its presence can
lead to complications during the acupuncture practice and on bone marrow sternal punctures, as well as to
prevent radiological and pathological misinterpretations, so, in that way, patient care can be improved.
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INTRODUCTION

The sternal bone and its joints are important
structures of the anterior chest wall with frequent
variations that can simulate pathologies on images
or on a series of autopsies [1].

Of those, the sternal foramens are the most
known anatomical variations, with a prevalence that
can vary from 4.3 to 18.3% [1-5].

These foramens, most of the time located
on the caudal parts of the sternal body, result from
the incomplete fusion of the ossification centers [6,
7). The presence of the sternal foramens on patients
submitted to bone marrow biopsies, sternal
punctures [1, 4, 8] and acupuncture [9-11] increases
the perforation risks of organs located on chest
cavity, which can lead to a pneumothorax or a
cardiac tamponade [2, 11, 12].

CASE REPORT

During routine osteology classes for medical
students of the Tiradentes University, it was
observed a sternal bone with a semi-elliptical
foramen located on the body inferior third on the
level of the fifth notch of the costochondral junction
(Figure 1). The length and width of the sternal
foramen were of 8.0 mm and 10.0 mm, respectively,
measured with a digital caliper with a 0.01
millimeters precision.
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Figure 1: Photograph showing a foramen on the sternal body
(red circle). M: manubrium; SB: sternum body; XP: xiphoid
process.

DISCUSSION

The embryonic development of the sternal
bone starts from a longitudinal pair of a linear
agglomeration of mesenchymal cells on both sides
of the medium line. These structures convert into
pre-cartilage and fuse on the medium line on a
cephalocaudal direction [8]. The two sternal halves
ossify caudally from the cartilage centers from the
5th intrauterine month, and after the birth complete
its development, forming the manubrium and the
xiphoid process. Fusion failure of both halves results
in sternal crevices and foramens [1, 6, 7].

The incidence of this foramen in literature is
very variable, and may differ between the studies on
dry bones or on cadavers, with a percentage of
13.8-18.3% [4, 5, 13], on imaging exams, varying
from 4.5% to 11.6% [1-3, 7, 14, 15] and 6.7% in
autopsies [6, 16].

In our study, the sternal foramen was
located on the body inferior third on the level of the
5th notch of the costochondral junction. Which was
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also found in dry bones of human sternums from
38.5 to 77.8% [4, 13] and on 78.8% of patients,
using computed tomography of the chest [15]. In
comparison, the sternal foramen diameter, in the
world literature, varied from 2 to 16.7 mm [1-6, 11,
15] which also, on average, is in agreement with
what was found in our study.

The sternal foramen on the inferior third of
the body is located on a dangerous zone because of
the probability of injuries in the pericardium and,
consequently, cardiac tamponade, therefore, the
sternum interventions should be avoided on the
level of the fourth to the sixth costochondral
junctions.

In conclusion, the sternal foramen consists
of an anatomical defect due to a failure during the
embryonic development. The knowledge of this
variation is of great importance to experts and health
professionals, since its presence can lead to
complications during acupuncture practice and on
bone marrow sternal punctures.
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RESUMO

O forame esternal: uma pequena anomalia de relevdncia clinica que podem
mimetizar complicagbes traumdticas

Forames esternais sdo defeitos de desenvolvimento na linha média do esterno devido a fusdo incompleta dos
centros de ossificagdes. Sua prevaléncia varia de 4,3 a 18,3%, e em virtude de sua localizagéo estar, na
maioria das vezes, no terco inferior do corpo, predispde ao risco de complicacfes fatais durante a puncao
esternal ou bipsia da medula 6ssea. Foi observado em um 0sso esterno de adulto, sem identificacdo de
sexo ou idade, um forame semi-eliptico localizado no terco inferior do corpo, ao nivel da quinta incisura da
juncéo costo-condral, cujo o comprimento e a largura foram de 8,0 mm e 10,0 mm, respectivamente. O
conhecimento desse forame é de suma importancia aos profissionais de salde, especialmente na realiza¢do
de procedimentos esternais, visto que sua presenca pode levar a complicagfes nas préaticas de acupuntura e
nas puncdes esternais de medula 6ssea, bem como impedir interpretacbes errbneas radiologicas e
patoldgicas para que o cuidado ao paciente possa ser melhorado.

Palavras-chave: esterno, anormalidades, fenda esternal, bidpsia por pungdo, variagbes, pontos de
acupuntura, anatomia.



