
Page 1 of 4

© Annals of Translational Medicine. All rights reserved. Ann Transl Med 2015;3(15):212www.atmjournal.org

Original Article

Surgical anatomy of the internal thoracic arteries and their 
branching pattern: a cadaveric study 

Dimitrios Paliouras1, Thomas Rallis1, Apostolos Gogakos1, Christos Asteriou1, Fotios Chatzinikolaou2, 
Tagarakis Georgios3, Katerina Tsirgogianni4, Kosmas Tsakiridis5, Andreas Mpakas5, Nikolaos 
Sachpekidis5, Konstantinos Zarogoulidis4, Antonis Papaiwannou4, John Organtzis4, Ilias Karapantzos6, 
Chrysanthi Karapantzou6, Paul Zarogoulidis4, Nikolaos Barbetakis1 

1Thoracic Surgery Department, Theagenio Cancer Hospital, Thessaloniki, Greece; 2Department of Forensic Medicine & Toxicology, Faculty 

of Medicine, Aristotle University of Thessaloniki, Thessaloniki, Greece; 3Department of Cardiothoracic Surgery, AHEPA University Hospital, 

Aristotle University of Thessaloniki, Thessaloniki, Greece; 4Pulmonary Department-Oncology Unit, “G. Papanikolaou” General Hospital, Aristotle 

University of Thessaloniki, Thessaloniki, Greece; 5Cardiothoracic Surgery Department, 6Department of Ear, Nose and Throat Diseases, “Saint 

Luke” Private Hospital, Thessaloniki, Greece

Contributions: (I) Conception and design: D Paliouras ; (II) Administrative support: T Rallis, A Gogakos; (III) Provision of study materials or patients: 

C Asteriou, T Georgios; (IV) Collection and assembly of data: F Chatzinikolaou, N Barbetakis; (V) Data analysis and interpretation: A Gogakos; (VI) 

Manuscript writing: D Paliouras; (VII) Final approval of manuscript: All anthors.

Correspondence to: Paul Zarogoulidis, MD, PhD. Pulmonary Department-Oncology Unit, “G. Papanikolaou” General Hospital, Aristotle University 

of Thessaloniki, Thessaloniki, Greece. Email: pzarog@hotmail.com.

Background: The purpose of this study is to review the anatomic characteristics of internal thoracic artery 

(ITA) and its branches, in order to pursue the extension of its utilization and avoid intraoperative and postoperative 

complications.

Methods: The study was carried out on anterior chest walls obtained during routine autopsies of 50 specimens  

(30 male, 20 female). Macroscopic and microscopic dissection was performed and the following were studied: 

origin, length and termination of ITA, size and distance from the sternum, and types of branches.

Results: From the origin to the termination point, the length of the left internal thoracic artery (LITA) varied from 

159 to 220 mm; with a mean of 182.60 mm. The length of the right internal thoracic artery (RITA) varied from 150 

to 231 mm; with a mean of 185 mm. Four types of branches were distinguished. The RITA mean diameter was 2.31 

mm, measured at the 2nd intercostal space, while the distance from the sternum was 12.77 mm, measured at the 3rd 

intercostal space. The LITA mean diameter was 1.98 mm with the distance from the sternum measured at 12.01 mm.

Conclusions: ITA has become the primary conduit for cardiac bypass surgery; many studies have generated 

fundamental anatomical knowledge for its clinical utilization, which is always useful in order to avoid intraoperative 

and postoperative complications.
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Introduction

Since 1968, when Green first anastomosed the internal 
thoracic artery (ITA) to a coronary artery, this vessel has 
gradually become the most frequently utilized conduit 
in coronary bypass surgery because of long-term better 

patency rate and improvement in both the duration and 
quality of survival of patients. The purpose of this study 
is to review the anatomic characteristics of ITA and its 
branches, in order to pursue the extension of its utilization 
and avoid intraoperative and postoperative complications.
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Methods

The study was carried out on anterior chest walls obtained 
during routine autopsies of 50 specimens (30 male, 20 female). 
After performing two parallel incisions in the midclavicular 
lines, the sternum along with adjacent rib fragments were 
elevated. The tissue blocks contained the portions of the 
subclavian arteries that gave origin to the ITAs.

Macroscopic and microscopic dissection was performed 
and the following were studied: origin, length and 
termination of ITA, size and distance from the sternum, and 
types of branches. 

Dissection of ITA and its branches was performed with 
the aid of a standard set of microsurgical instruments using 
an operating microscope (Figure 1). Measurements of the 
size and lengths were made using the calibrated scale of the 
microscope.

The student’s t test was used for comparison of mean 
values (SPSS version 17.0). Significance was accepted where 
P value was less than 0.05.

Results

The ITA was present in all individuals studied. The left 
internal thoracic artery (LITA) originated directly from the 
subclavian artery in 38/50 cadavers and from a common 
trunk with other arteries in 12/50. Right internal thoracic 
artery (RITA) originated from the subclavian artery in 
49/50 cadavers, whereas in 1/50 arose from a common 
trunk with other arteries (Figure 2). From their origin, 
the ITAs passed medially and downward behind the 2nd to 
6th costal cartilages, at a distance of about 1 cm from the 
sternal margin. The course of both ITAs was rectilinear 
in the majority of cases (Table 1). From the origin to the 
termination point, the length of LITA varied from 159 to 

220 mm, with a mean of 182.60 mm. The RITA varied from 
150 to 231 mm, with a mean of 185 mm. 

The most frequent type of termination was a bifurcation 
(superior epigastric and musculophrenic artery) in 96% 
of LITAs and in 90% of RITAs and a trifurcation (with 
an additional diaphragmatic branch) in 4% and 10% 
respectively. The most frequent termination point for both 
ITAs was the 6th intercostal space with the level of 6th rib to 
be the 2nd one.

The Pearson correlation of the diameter of ITAs at the 
2nd intercostal space according to gender was negative, 
with values greater in males (Diameter-RITA Pearson 
correlation: −0.015/Diameter-LITA Pearson correlation: 
−0.105).

The diameter of ITAs and distance from sternal margin 
are shown in Table 2.

Four types of branches were distinguished:
(I)	 Sternal: running to the sternum;
(II)	 Perforating: piercing the intercostal muscles in 

their route to the pectoral muscles;
(III)	 Intercostal: running in the intercostal spaces;
(IV)	 Common trunks: combining the above mentioned 

types. 
Numbers of all four types of ITA branches are shown in 

Table 3.

Discussion

Due to the fact that ITA has become the primary conduit 
for cardiac bypass surgery, many studies have generated 
fundamental anatomical knowledge for its clinical 
utilization.

The IMA usually has a separate origin from the 
subclavian artery. It occasionally has a common origin 
with the thyrocervical trunk, the scapular artery, the dorsal 

Figure 1 Preparation and dissection of the internal thoracic artery 
(ITA).

Figure 2 Right internal thoracic artery (RITA) arising from a 
common trunk with another artery. 
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scapular artery, thyroid artery or costocervical trunk. On 
its way caudally, the artery first runs ventral to the pleural 
cupola, crossing the brachiocephalic vein underneath. It 
continues dorsal to the sternoclavicular joint and the costal 
cartilages and ventral to the parietal pleura. From the 3rd 

intercostal space the artery runs between the transversus 
thoracis muscle and the intercostal muscles where it 
gives off branches at each intercostal space. Between the 
6th intercostal space and the seventh costal cartilage the 
ITA divides into the superior epigastric artery and the 
musculophrenic artery (1). 

In our study the ITA always originates from the 
subclavian artery, in isolation or in association with another 
artery. It was observed that the right side was significantly 
longer than the left. In men the ITA was found to be longer 
than in women, probably due to the fact that the length 
of the thorax in women is generally shorter. The ITA was 
not found to be absent in any specimen in the present 
study as also observed in the series studied by Arnold et al., 

Henriquez et al., and Gupta et al. (2-4). The course of ITAs 
apart from being rectilinear showed a medial concavity in 
22% (11/50) on the right and 18% (9/50) on the left side. 
Only one case of lateral concavity on the right side and no 
case of tortuosity was observed. Henriquez et al. reported 
rectilinear course in 34%, medial concavity in 30%, lateral 
concavity in 29%, and tortuosity in 7%. 

In the present study the commonest level of termination 
of RITA and LITA was on the 6th intercostal space or the 
6th rib as described in various textbooks of Anatomy. Our 
results concerning the type of termination were similar to 
that reported by Henriquez et al. (3).

The ITA is usually described to give sternal, intercostal, 
perforating, and common trunks (5). Sternal branches were 
arising directly from ITA as usually described by earlier 
workers and in textbooks of anatomy. In addition, our study 
agrees with Gupta et al., that there are sternal branches 
arising by a common stem with anterior intercostal and 
perforating arteries. The branching pattern of ITAs 
deserves more attention because in ITA dissections, 
eventually, there can be a diminishment of the sternal blood 
supply, which can lead to necrosis. Carrier et al. reported 
that after sternotomy and bilateral grafting of ITA, the 
decrease in blood supply to the sternum is only transient 
and is completely reverted one month after the operation (6). 
Green has also stated that important collateral blood vessels 
can provide a continued blood supply to the sternum even 
after bilateral mobilization of ITA (7).

The current results of our study are in complete 
concordance with other similar reports and indicate that 
knowledge of the anatomic characteristics of ITA is an 
invaluable signpost in coronary surgery.
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