
Contents lists available at BioMedSciDirect Publications

Journal homepage: www.biomedscidirect.com

International Journal of Biological & Medical Research 

Int J Biol Med Res. 2013; 4(4) :3633-3636

Relation of internal thoracic artery to lateral sternal border and its significance in 

clinical procedures
a b cN. V. Pai , M. V. Ambiye , M.M. Bhoir

A R T I C L E I N F O A B S T R A C T

Keywords:
Hemisternum 
Internal thoracic artery
Lateral sternal border
Pericardiocentesis

Original Article

BioMedSciDirect
Publications

International Journal of
BIOLOGICAL AND MEDICAL RESEARCH

www.biomedscidirect.comInt J Biol Med Res
Volume 3, Issue 1, Jan 2012

aAssistant Professor, Anatomy, TNMC, Mumbai
bProfessor and Head, Anatomy, TNMC, Mumbai 
cProfessor, Anatomy, TNMC Mumbai

1. Introduction

2.  MATERIAL AND METHODS:
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 Internal thoracic artery is located in the interior of the thorax 

cavity [1]. The internal thoracic artery arises from the inferior 

surface of the first part of subclavian artery, in isolation or in 

association with another artery and divides into two terminal 

branches at the 6th intercostal space. The internal thoracic artery 

usually gives sternal branches, anterior intercostal branches, 

perforating branches and terminal branches namely, the 

musculophrenic and the superior epigastric artery [2]. The internal 

thoracic artery is the main source of blood supply to the sternum. 

Atherosclerotic heart disease is one of the leading causes of death. 

Benefits of the single internal thoracic artery grafts have been 

proved by randomized trials. The internal thoracic artery has been 

accepted as the first choice, usually for the left anterior descending 

artery, if the artery needs to be grafted [3]. Knowledge of the 

anatomy of the internal thoracic vessels is important to avoid 

hemorrhagic complications, when an anterior parasternal 

approach is used for percutaneous transthoracic procedures such 

as biopsy and empyema drainage [4]. The anatomy of the internal 

thoracic artery therefore assumes enormous relevance to the 

surgeon. 

In the present study 60 embalmed specimens of anterior 

thoracic walls were obtained from adult Indian cadavers of both 

sexes. Due permission was obtained from the concerned 

authorities of medical colleges, prior to beginning the study. 

Cadavers of either sex with age between 25 to 75 years were 

included. Cadavers of any other age than mentioned above and 

with presence of any scar mark on thorax indicative of previous 

surgeries or with obvious deformities of chest wall were excluded.

Knowledge of the anatomy of the internal thoracic vessels is important to avoid hemorrhagic 

complications, when an anterior parasternal approach is used for percutaneous transthoracic 

procedures such as biopsy and empyema drainage. In the present study 60 embalmed 

specimens of anterior thoracic walls were obtained from adult Indian cadavers of both sexes. 

The internal thoracic artery was carefully dissected. The distance of the artery from the edge of 

the sternum was measured in each intercostal space per hemisternum using the vernier 

calliper. Course of the internal thoracic artery per hemisternum was observed and recorded. 

Following findings were obtained, most common course of internal thoracic artery was 

rectilinear however in nearly one third of the cases it had a medial concavity. The distance of the 

internal thoracic artery from lateral sternal border was maximum at 2nd intercostal space 

followed by 3rd intercostal space, on both the sides. While performing parasternal 

percutaneous transthoracic procedure for biopsy and empyema drainage in 2nd intercostal 

space the approach should be greater than 18mm on right side and 17mm on left side from the 

sternal border, in order to avoid hemorrhagic complications due to injury to internal thoracic 

artery. 
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 Study was conducted in Anatomy Department of Municipal and 

Government Medical Colleges in Mumbai. The anterior thoracic 

wall including the full length of sternum along with 1st to 7th costal 

cartilages on both sides was removed. The specimens were stored 

and preserved in formalin and the internal thoracic artery was 

carefully dissected. Course of the internal thoracic artery in the 

thorax per hemi-sternum was observed and recorded [Fig 1]. The 

distance of the artery from the edge of the sternum (Right and Left 

edges of sternum) in each intercostal space was measured using the 

vernier calliper [Fig 2]. An average of 3 readings was taken to 

minimize the error in measurements. 

Study of course of the internal thoracic artery

Right internal thoracic artery showed a rectilinear course in 

70% while medial concavity in 30%. Left internal thoracic artery 

showed a rectilinear course in 68.33% while 31.67% showed a 

medial concavity. [Table 1]

The findings of the present study were in close agreement with 

the findings of the study conducted by Gupta M et al5 [Table 2]. 

However, Henriquez Pino JA et al [1] studied 100 cadavers of 

western Population (Brazil) for the course of internal thoracic 

artery and found that the direction of internal thoracic artery was 

vertically rectilinear in 34% of cases, medial concavity in 30%, a 

lateral vertical direction in 29%, and tortuous course in 7% of the 

cases. This indicates differences due to possible diverse ethnic 

origins.

3. Results and Discussion: 

Table no. 1: Distribution of the course of right and left internal 

thoracic artery

Table no. 3: Comparison of mean distance of right internal 

thoracic artery from the lateral sternal border:

Table no. 4: Comparison of mean distance (mm) of left internal 

thoracic artery from the lateral sternal border:

Table no. 5: Comparison of mean distance (mm) of right and left 

internal thoracic artery from lateral border of sternum in male 

study group:

a) ICS- intercostal space

Table no. 2: Comparison of course of internal thoracic artery: 

Course

Study conducted 
by and year

Right internal 
thoracic artery

Right internal 
thoracic artery

Number

Rectilinear Rectilinear

Percent

Medial 
concavity

Medial 
concavity

PercentNumber

Left internal 
thoracic artery

Left internal 
thoracic artery

Rectilinear

Medial concavity

Total

Gupta M et al[5] 
(2002)
Present study

42

18

60

66.70%

70.00%

70.00%

30.00%

100.00%

41

19

60

33.30%

30.00%

68.33%

31.67%

100.00%

63.30%

68.33%

36.70%

31.67%
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Right internal thoracic artery is rectilinear and left internal 

thoracic artery shows medial concavity.

Both the internal thoracic artery near its terminal end 

approaches towards xiphisternum

Figure no. 2: Method used to measure the distance of the 

internal thoracic artery from the lateral sternal border at 

upper 6 intercostal spaces by using vernier calliper.

Figure no. 1: Course of the internal thoracic artery.

Red arrow shows vertebral artery. 

Yellow arrow shows thyrocervical trunk. 

Black arrows shows internal thoracic artery.

In the present study, the mean distance of the internal thoracic 

artery from the lateral sternal border was maximum at 2nd 

intercostal space on both the sides. The mean distance in 2nd 

intercostal space on right side was 11.47 mm and on the left side 

was 11.09 mm [Table 3 and 4].

 These findings were similar to the findings of study conducted 

by Gupta M. et al [5] [Table 3 and 4]. Studies conducted by 

Henriquez et al [1] (100 cadavers) and Jelicic N e al [6] (200 

cadavers) found maximum distance of the internal thoracic artery 

from lateral sternal border at 6th intercostal space. Jelicic N et al [6] 

found that the distance in the 6th intercostal space was between 11 

mm to 13 mm. However Hefel L et al [7] studied the internal 

thoracic artery in 86 cadavers and found that at the level of the 4th 

rib, the distance between the lateral sternal border and the internal 

thoracic artery was largest.

In 1990 Glassberg RM et al [4] studied CT scans of the thorax of 56 

male and 44 female patients. The mean distance from the sternum 

to the most lateral vessel, the internal thoracic artery was 1.57 ± 

0.30 cm on the right and 1.47 ± 0.30cm on the left. This distance 

ranged from 1.05 - 2.38 cm from the sternum on the right side and 

0.98 - 2.42 cm on the left side. They recommended a distance of 

greater than 2.5 cm from the sternal border for performing 

parasternal percutaneous transthoracic procedure in order to 

avoid hemorrhagic complications from injury to internal thoracic 

vessels [4].

The findings of the present study are different from previous 

studies, indicating possible differences due to diverse ethnic 

origins.

In present study we found that while performing parasternal 

percutaneous transthoracic procedure in 2nd intercostal space, the 

approach should be greater than 18mm on the right side and 17mm 

on the left side from the lateral sternal border, in order to avoid 

hemorrhagic complications from injury to the internal thoracic 

artery. Also a 'safe' window does exist between the sternal border 

and the internal thoracic artery but should be used only in 

procedures performed under CT guidance.

The mean distance of the internal thoracic artery from the 

lateral sternal border in males, between the right and the left sides, 

showed statistically non-significant difference in upper three 

intercostal spaces, but showed statistically significant difference in 

the 4th (p=0.017), 5th (p=0.037)and 6th (p=0.009) intercostal 

spaces. The right internal thoracic artery was distant from the 

lateral sternal border when compared with the left internal thoracic 

artery in the 4th, 5th and 6th intercostal spaces in males [Table 5].

Mean distance of the internal thoracic artery from lateral 

sternal border 
Figures
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However the mean distance of the internal thoracic artery from 

lateral sternal border in females, between the right and the left sides, 

showed statistically non-significant difference in all intercostal 

spaces.

In patients with pericardial tamponade, emergency 

pericardiocentesis to aspirate pericardial fluid can restore normal 

cardiac function and peripheral perfusion thus; it can be a lifesaving 

procedure [8]. The internal thoracic artery near its terminal end 

approaches closer towards the lateral sternal border, so precaution 

should be taken while performing pericardiocentesis, preferably 

using real time ultrasound imaging. 

The mean distance of the right and left internal thoracic artery, 

from lateral sternal border was maximum at 2nd intercostal space. 

While performing parasternal percutaneous transthoracic 

procedure for biopsy and empyema drainage in 2nd intercostal 

space, the approach should be greater than 18mm on right side and 

17mm on left side from the sternal border, in order to avoid 

hemorrhagic complications due to injury to internal thoracic artery.

In the present study, it was observed that both the right and left 

internal thoracic arteries near their terminal ends approached 

closer towards the lateral sternal border. Therefore precautions 

should be taken while performing emergency pericardiocentesis 

preferably using real time ultra sound guidance.

The right internal thoracic artery was distant from the lateral 

sternal border when compared with left internal thoracic artery in 

the 4th, 5th and 6th intercostal spaces in males. Such findings were 

not present in female cadavers. This knowledge could be useful for 

operating cardiothoracic surgeon using Internal thoracic artery 

graft for coronary artery revascularisation. 

5. CONCLUSION
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