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Introduction: The sternal foramen is a congenital defect found in the body of the sternum, 
resulting from incomplete fusion of its ossification centers. The aim of the present study was to 
report the occurrence and prevalence of the sternal foramen. 

Methods: This descriptive study analyzed 100 sternums collected from the Department of 
Anatomy, Panimalar Medical College, Hospital, and Research Institute between April 2021 and 
April 2022. The presence of a fully formed sternal foramen was assessed by two independent 
investigators. Damaged or incomplete specimens were excluded. The foramen was measured 
using a vernier caliper.

Results: Among 100 sternums, 10% exhibited a sternal foramen. The foramen was oval, 
measuring 8.86 mm in length and 9.45 mm in width. It was located in the lower third of the 
sternum, with a distance of 68.51 mm from the sternal angle and 13.13 mm from the lower end 
of the sternum.   

Conclusion: Although often asymptomatic, the sternal foramen is in close proximity to vital 
thoracic structures, posing a risk for complications during sternal procedures. Additionally, 
it may be misinterpreted in radiological imaging. Awareness of this anatomical variation is 
essential for clinicians to minimize potential complications.
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Introduction

he sternal foramen results from incomplete 
fusion of the cartilaginous neonatal sternum 
and is typically found in the lower third of 
the sternal body. The average diameter of 
the foramen is 6.5 mm. This anatomical 

variation was first described by Eustachius in 1707 [1].

The sternum develops from the fusion of two carti-
laginous plates along the mid-ventral line. It consists of 
three components: The manubrium, body, and xiphoid 
process. Ossification centers for the manubrium and first 
and second sternebrae appear in the 5th month of fetal 
life, while those for the third and fourth sternebrae typi-
cally appear in the fifth and sixth months, respectively. 
Fusion of the sternebrae begins at puberty and completes 
around the 25th year of life. A sternal foramen may occur 
between the third and fourth sternebrae due to ossifica-
tion defects. Although often clinically insignificant, its 
presence must be considered during sternal interventions 
due to the underlying vital structures [2-4].

Patients with a sternal foramen are generally asymp-
tomatic, often discovering the anomaly incidentally 
through radiological imaging or midline sternotomy. 
Awareness of the occurrence of sternal foramen is cru-
cial for radiologists and surgeons. This study investi-
gates the prevalence and anatomical characteristics of 
the sternal foramen.

Materials and Methods

A descriptive study was conducted on 100 adult sternums 
collected from the Department of Anatomy, Panimalar 
Medical College, Hospital, and Research Institute, Tamil 
Nadu, between April 2021 and April 2022. The presence 
of a fully formed sternal foramen was assessed visually by 
two independent investigators. Damaged or abnormally 
shaped sternums were excluded from the study.

The foramen was measured using a vernier caliper 
(Figure 1). Measurements were recorded in three cat-
egories (Figure 2):

Length (L1) and width (W1) of the foramen; Distance 
from the sternal angle to the foramen (D1); Distance 
from the lower end of the sternum to the foramen (D2); 
All measurements were recorded in millimeters.

Results

Among 100 sternums, 10% exhibited a sternal fora-
men. The foramen was oval, measuring 8.86 mm in 
length (L1) and 9.45 mm in width (W1). It was located 
in the lower third of the sternum, with a distance of 68.51 
mm from the sternal angle (D1) and 13.13 mm from the 
lower end of the sternum (D2) (Table 1).

Discussion

The sternum is a flat, elongated bone forming the mid-
line of the anterior thoracic wall. It consists of the ma-
nubrium, body, and xiphoid process. The manubrium 
sterni (prosternum) is quadrilateral and thick, positioned 
at the level of the T3 and T4 vertebrae. The body of the 
sternum (mesosternum) is longer, narrower, and thinner, 
formed by the fusion of four sternebrae. The xiphoid 
process (metasternum) is the smallest and terminates in 
a pointed caudal end. The sternal foramen results from 
incomplete ossification between the third and fourth 
sternebrae.

Previous studies have reported varying prevalence rates. 
Turkay et al. found sternal foramina in 5.2% of subjects 
using thoracic CT scans in 500 patients [5]. Paraskevas 
et al. reported a prevalence of 27.3% [6], while Boruah 
et al. found a prevalence of 11.6% in a study of 1,180 
patients [7]. Kuzucuoglu and Albayrak analyzed 912 pa-
tients and reported an incidence of 8.44%, with 66.2% of 
foramina located in the sternal body [8]. These findings 

T

Table 1. Measurements of the sternal foramen

No. Parameter Measurement (mm)

1 Length (L1) 8.86

2 Width (W1) 9.45

3 Distance from sternal angle to foramen (D1) 68.51

4 Distance from lower end of sternum to foramen (D2) 13.13
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align with our study, where 10% of sternums exhibited a 
sternal foramen, located in the lower sternal body.

Tandon and Gara reported a sternal foramen measur-
ing 8.75×7.35 mm, with distances of 68.06 mm from the 
sternal angle and 25.26 mm from the lower end of the 
sternum [9]. Suba and Reena reported larger measure-
ments of 20.8×11.4 mm in the lower third of the sternum 
[10]. Our study found the sternal foramen to measure 
8.86 mm in length and 9.45 mm in width, with distances 
of 68.51 mm from the sternal angle and 13.13 mm from 
the lower end of the sternum.

Conclusion

Although often asymptomatic, the sternal foramen 
poses a risk for complications during blind sternal proce-
dures due to its proximity to vital thoracic structures. Ad-

ditionally, it may lead to misinterpretation in radiological 
assessments. Awareness of this anatomical variation is 
crucial for healthcare providers to minimize potential 
complications.
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Figure 1. Arrow indicating the sternal foramen with a digital 
vernier caliper placed for measurement

Figure 2. Measurements of the sternum: D1 - distance from 
the sternal angle to the foramen; D2 - distance from the low-
er end of the sternum to the foramen; L1 - length and W1 
- width of the foramen

                  

Figure 2. Measurements of the sternum: D1 - distance from the sternal angle to the foramen; D2 
- distance from the lower end of the sternum to the foramen; L1 - length and W1 - width of the 
foramen. 

 

Results 

Among 100 sternums, 10% exhibited a sternal foramen. The foramen was oval, measuring 8.86 
mm in length (L1) and 9.45 mm in width (W1). It was located in the lower third of the sternum, 
with a distance of 68.51 mm from the sternal angle (D1) and 13.13 mm from the lower end of the 
sternum (D2) (Table 1). 

Table 1: Measurements of the sternal foramen 

S.No Parameter Measurement (mm) 
1 Length (L1) 8.86 
2 Width (W1) 9.45 
3 Distance from sternal angle to foramen (D1) 68.51 
4 Distance from lower end of sternum to foramen (D2) 13.13 
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