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Abstract 

The internal thoracic artery (ITA) is a paired vessel originating from the first part of the subclavian artery, 
descending along the inner thoracic wall in close relation to the sternum. Owing to its reliable caliber, predictable 
course, and favorable long-term patency, the ITA plays a critical role in both clinical anatomy and surgical 
practice, particularly in coronary artery bypass grafting. This review synthesizes current anatomical knowledge of 
the ITA, emphasizing its origin, course, branching patterns, and collateral circulation. Variations in its trajectory, 
branching morphology, and termination are examined in detail, along with rare anomalies such as duplication and 
complete absence. Surgical relevance is addressed, with a focus on harvesting techniques, the impact of 
competitive flow, and strategies to manage side branches. Nomenclature is briefly discussed, noting the adoption 
of “internal thoracic artery” as the primary term. By integrating findings from cadaveric, radiological, and surgical 
studies, this review highlights the anatomical variability of the ITA and its implications for thoracic, 
cardiovascular, and reconstructive procedures. Understanding these variations is essential for optimizing surgical 
outcomes and reducing perioperative complications. 

Keywords: internal thoracic artery, anatomical variations, coronary artery bypass grafting, surgical 
anatomy 
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INTRODUCTION 

The internal thoracic artery (ITA), also known as the internal mammary artery, 
represents a paired artery situated on the anterior wall of the thoracic cavity, coursing along 
the lateral side of the sternum [1] (Figure 1). It supplies not only the chest wall, but also the 
breasts, mediastinum, pericardium, and thymus [1]. The ITA has been intensively studied due 
to its indispensable surgical application in coronary bypass surgery with ITA grafts, and it’s 
currently referred to as the optimum conduit for coronary artery bypass grafting, based on its 
long-term results [2-7]. Clinical aspects should also be brought to attention, as the ITA adjusts 
its lumen’s dimensions in post-ductal coarctation of the aorta, resulting in the dilatation of the 
artery due to the increased pressure proximal to the narrowing [8, 9]. Therefore, the objective 
of this review is to provide a comprehensive synthesis of the anatomical variations, clinical 
significance, and surgical applications of the ITA. 

 

 
Figure 1. Original dissection of the left internal thoracic vessels. Human adult cadaver, anterior view. 1. sternal 
angle; 2. left anterior costomediastinal pleural recess; 3. left internal thoracic vein; 4. left internal thoracic artery. 

Nomenclature 
The term “internal thoracic artery” has been preferred in this study, instead of the 

former term “internal mammary artery”, as it is considered in the literature to be more 
appropriate because it provides a precise, identifying topography of the vessel [10-12]. In the 
second edition of the Terminologia Anatomica, the former was designated as the primary 
term, while the latter was listed as its English synonym [13]. The term “mammary” has been 
largely abandoned, as it misleadingly implies a predominant vascular supply to the 
mammary gland. In contrast, the artery’s primary distribution includes the anterior thoracic 
wall, sternum, and diaphragm [1]. In addition to “internal thoracic artery,” other alternative 
denominations have been historically used, such as Vineberg artery, referring to its role in 
Vineberg’s pioneering indirect myocardial revascularization procedure [14], and the sternal or 
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parasternal artery, emphasizing its course parallel to the sternum [15]. However, the modern 
consensus favors ITA for its anatomically precise and descriptive value, aligning with current 
international anatomical terminology. 

ORIGIN OF THE INTERNAL THORACIC ARTERY 

The subclavian artery (SA) is a large-diameter blood vessel that supplies the upper 
limb, parts of the neck, and the head. The anatomical rapport with the anterior interscalene 
muscle, which passes anteriorly, divides the SA into three topographic parts: prescalene, 
scalene, and postscalene parts of the SA. While the 2nd and 3rd regions of the SA are, 
hypothetically, alike, the 1st region varies on each side [16]. The ITA commonly arises from 
the first portion of the SA [16-19]. However, it is subject to abundant anatomical variations. 
The left ITA (LITA) was reported to originate from the first part of the SA (92%), the second 
part (7%), and also the third part (1%), directly from the SA in 70% of the cases. In 
comparison, the remaining 30% was seen to derive from a common trunk with other arteries, 
such as suprascapular, transverse cervical, ascending cervical, inferior thyroid, and 
thyrocervical trunk [11, 19, 20]. Calafiore et al. [21] reported a higher incidence (36.33%, 109 
out of 300 cases) of ITA origin conjoint with other branches of the SA. A 3rd region origin of 
the right ITA (RITA) is considered “abnormal” or “unusual” [22], as it has been seldom 
detected among studies, with a frequency rate of 0.83% [23], 0.78% [17], and 0.5% [24]. 
Bilateral 3rd part origin of the ITA was observed, on one occasion, in a 25-year-old female 
cadaver, during routine dissection [25]. Such an anatomical variant, however, is exceptional, 
as the literature lacks information regarding its frequency. 

The ITA emergence from the axillary artery was first described in 1844 by Quain et al. 
[16]. They also reported the highest incidence of 3rd portion origin ITA at 2%. Anomalous 
origins have been previously reported. A LITA deriving directly from the aortic arch, with no 
anatomical correlation to the SA [26], was revealed via cardiac CT angiography in a 67-year-
old subject. At the same time, an additional case showed a LITA emerging from the lateral 
junction of the left SA and the aorta [27]. Another LITA was seen arising from an aberrant left 
vertebral artery, which originated directly from the aorta, distal to the left subclavian artery 
[28]. These findings highlight the remarkable diversity in ITA origin and reinforce the 
importance of detailed preoperative vascular assessment. Even rare variants may carry 
significant surgical and interventional implications, particularly in cardiothoracic and 
vascular procedures, where unanticipated arterial patterns can complicate access, alter graft 
planning, and increase the risk of iatrogenic injury if not correctly identified in advance. 

BRANCHES OF THE INTERNAL THORACIC ARTERY 

The ITA gives rise to three main groups of branches according to their anatomical 
origin [1]. The anterior branches include the anterior intercostal arteries, perforating branches, 
and medial mammary arteries, which primarily supply the anterior thoracic wall and breast. 
The posterior branches consist of the mediastinal, thymic, pericardiacophrenic, sternal, 
bronchial, and tracheal branches, providing vascularization to deeper thoracic structures, 
including the mediastinum, thymus, pericardium, sternum, bronchi, and trachea. Finally, the 
terminal branches represent the artery’s distal bifurcation, continuing to supply the anterior 
abdominal wall and diaphragm [1, 19, 29-32]. The ITA can also be classified by its supplied 
territories into sternal, intercostal, and perforating branches, which respectively provide the 
sternum, intercostal spaces, and overlying soft tissues, including the mammary glands [1, 33].  
It bifurcates anywhere between the fifth rib (around the third rib in fetuses [34]) and the 
seventh intercostal space [19] into the superior epigastric and the musculophrenic arteries. 
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The superior epigastric artery (SEA) supplies the anterior abdominal wall, the upper rectus 
abdominis muscle [35], and has been widely studied for the use of the SEA perforator flap in 
plastic reconstruction of the anterior abdominal/chest wall [36, 37]. The musculophrenic 
artery provides oxygenated blood to the diaphragm, the lower pericardium, and the lower 
intercostal spaces [1]. Less frequently, there were reported cases illustrating trifurcation of the 
ITA, with a 3rd ramus supplying the inferior aspect of the xiphoid cartilage, being termed as 
the xiphoid branch [30, 31], or even the diaphragmatic branch [19]. 

Appreciating the branching complexity of the ITA reveals its dual nature of structural 
consistency and subtle variation, with implications that extend beyond textbook anatomy. 
Rare branches, such as xiphoid or diaphragmatic rami, though infrequently encountered, may 
become critical in specific surgical contexts, offering alternative vascular supply or 
introducing unexpected anatomical challenges. A thorough understanding of these patterns is 
therefore essential for maximizing surgical precision and minimizing intraoperative risks. 

DUPLICATION AND PARTIAL DUPLICATION OF THE INTERNAL THORACIC 
ARTERY 

A LITA originating from the 3rd part of the SA was reported to bifurcate promptly 
after emergence [38]. Thus, two separate branches, lateral and medial, were observed 
descending through the thoracic cavity. The lateral one became the musculophrenic artery, 
whereas the medial ramus turned into the superior epigastric artery. Both vessels had a 
reduced diameter (less than 1.5 mm), compared to the usual diameter of an ITA (generally 2.5 
mm) [39, 40]. Such thin ITAs may, therefore, represent a risk and instead an inadequate 
option for performing coronary artery bypass grafting (CABG). Out of 240 examined ITAs, 
only two were seen bifurcating, which is less than 1%; however, no additional data were 
reported [41]. Another case [42] presented a RITA dividing into two branches at the level of 
the 2nd intercostal space, with a stepladder pattern of anastomosis existing between the two. 
Each ramus provided additional arterial branches and ceased as the two common terminal 
branches of the ITA: the medial one continued as the SEA, while the lateral one as the 
musculophrenic artery. A case of bilateral, partially duplicated IMAs, at the level of the 1st 
and 2nd costal cartilage, was previously reported [43]. Even though incompletely duplicated 
arteries represent an interesting anatomical feature, here, the term “partially” is used without 
coherence. A misjudgment may be the cause of describing the same case, both as 
“duplication” and “partially duplicated”. No distinction was made between the two terms, 
which leads to further confusion, as the case cannot be adequately categorized.  

These anatomical reports emphasize both the exceptional rarity and the potential 
surgical implications of bifurcating or duplicated ITAs. Variants with reduced caliber, early 
branching, or unclear morphological classification may compromise their viability as grafts in 
CABG and complicate reconstructive planning. Furthermore, the inconsistent use of terms 
such as “duplication” and “partial duplication” without precise anatomical distinction 
highlights a gap in the literature, pointing to the need for a standardized nomenclature to 
improve clarity and comparability in future studies. 

MORPHOTOPOGRAPHIC CHARACTERISTICS OF THE INTERNAL THORACIC 
ARTERY 

Following its emergence from the inferior aspect of the subclavian artery, ITA travels 
posterior to the brachiocephalic vein [1, 44]. It then adopts a descending course, on the 
anterior wall of the rib cage, deep to the first six anterior costal cartilages, parallel to the 
sternum, at a mean ITA-to-sternum distance of almost 15 mm [43, 45-47]. ITA gradually 
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decreases in size as it traverses the thoracic cavity, without any significant dimension 
adjustment between left and right vessels [43, 46, 47]. Its average length is about 20 cm, and 
bifurcation at the sixth intercostal space occurs in over 90% of cases [19].  

The diameter of the ITA has significant clinical significance. It is essential in the CABG 
and free tissue transfer for breast reconstructive surgery, as the artery should be of sufficient 
caliber and readily accessible for anastomoses [43]. Many values have been reported in the 
literature, as follows: Delmotra et al. [20] reported a mean of 2.6 mm on the left and 2.8 mm 
on the right, with a maximum observed value of 4.0 mm. Karaman et al. [43] observed the 
diameter in two specific points, at the origin and the level of the tracheal bifurcation. The 
difference between the measurements was roughly 0.2 mm for each side, sizing 2.56 at the 
origin and approximately. 2.30 at the second position. No significant disparity was found 
between the right and left sides, or between genders. Hefel et al. [45] communicated smaller 
values, with a maximum of approximately 2.5 mm, and mean values ranging from 1.76 to 2 
mm. 

Histologically, the ITA is a small to medium-sized elastic artery, particularly in its 
proximal segment. It shows high resistance to atherosclerosis, even in older individuals. Age-
related elastotic degeneration may occur, but it is often compensated for by remodeling with 
new smooth muscle-like cells, thereby preserving elasticity and functionality [48]. 

Only two studies in the literature have reported cases of a completely absent ITA. 
Nizanowski et al. [49] grouped both abnormal and absent ITAs, reporting a combined 
frequency of 11.4%. However, the actual absence of the vessel remains uncertain, as abnormal 
ITAs appear to be reported more frequently than complete absence [11, 23]. In another 
investigation, the absence of the ITA was documented in only 2 out of 400 examined cases, 
corresponding to a prevalence of 0.28% [17]. 

The morphological and histological profile of the internal thoracic artery illustrates its 
exceptional reliability as a vascular conduit, with consistent dimensions and remarkable 
resistance to atherosclerosis, which supports its widespread surgical use. While variations in 
caliber are generally minimal and clinically insignificant, the rare occurrence of hypoplasia or 
complete absence, although scarcely reported, highlights the importance of thorough 
preoperative assessment to anticipate and mitigate potential intraoperative challenges. 

The main reported anatomical variations of the ITA are highlighted in Table 1, 
including their prevalence, defining features, and potential clinical relevance. 

 
Table 1. Summary of reported variations of the internal thoracic artery: prevalence, description, and clinical 
implications 

Variation type Description Reported 
prevalence Potential clinical impact References 

LITA origin from 1st, 
2nd, or 3rd part of SA 

LITA originates from the 1st 
part, 2nd part, or 3rd part of the 
subclavian artery; 30% arise 
from a common trunk with 
other arteries. 

92% (1st part), 7% 
(2nd part), 1% (3rd 
part), 30% from 
common trunk 

May alter surgical strategy in 
CABG or upper thoracic 
procedures due to atypical 
origin. 

[11, 16-20]� 

Higher incidence of 
common trunk origin 

LITA's origin is concurrent with 
other SA branches. 36.33% 

It could complicate graft 
harvesting by limiting the 
mobilization of the artery. 

[21]� 

RITA originates from 
the 3rd part of SA 

Considered abnormal or 
unusual. 0.83%, 0.78%, 0.5% 

Rare trajectory may pose 
challenges in exposure and 
grafting. 

[17, 22-24] 

Bilateral 3rd part origin 
of ITA 

Bilateral emergence from the 3rd 
part of the SA in a cadaver. 

Single reported 
case 

Extremely uncommon; may 
require an altered 
intraoperative identification 
strategy. 

[25]� 

LITA originates from 
the axillary artery Reported since 1844; rare origin. Up to 2% 

Atypical course can affect 
surgical approach and 
conduit selection. 

[16]� 
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LITA originates from 
the aortic arch or an 
aberrant vertebral artery 

Origin directly from the aortic 
arch or an aberrant vertebral 
artery. 

Case reports only 

Significant deviation from 
normal anatomy may 
mislead imaging 
interpretation or operative 
navigation. 

[26-28]� 

Bifurcating ITA after 
origin 

Early bifurcation into 
musculophrenic and superior 
epigastric arteries; reduced 
diameter (<1.5 mm). 

<1% (2/240 cases) 
Reduced caliber can render 
an artery unsuitable for 
CABG. 

[38-41]� 

Bifurcation at the 2nd 
intercostal space with 
stepladder anastomosis 

Two rami with additional 
branches, ending as the SEA and 
musculophrenic arteries. 

Single reported 
case 

An unusual branching 
pattern may complicate 
dissection and vascular 
anastomosis. 

[42]� 

Bilateral partially 
duplicated ITAs 

Described at 1st and 2nd costal 
cartilage; unclear distinction 
between complete and partial 
duplication. 

Single reported 
case 

Terminology inconsistency 
could hinder anatomical 
classification and surgical 
planning. 

[43]� 

Absent ITA Complete absence of vessel 
documented. 0.28% (2/400 cases) 

Absence eliminates ITA as a 
graft option, requiring an 
alternative conduit. 

[17]� 

Combined abnormal 
and absent ITAs 

Grouped prevalence including 
abnormal courses and absence. 11.4% 

Variable anatomy may 
necessitate preoperative 
imaging to prevent 
intraoperative surprises. 

[49]� 

CLINICAL AND SURGICAL CONSIDERATIONS 

The ITA reveals several clinically significant anatomical variations that can influence 
its use in surgery, particularly in CABG and thoracic procedures. One of the more striking 
reports describes bilateral aberrant branches of the ITA, where accessory branches descended 
laterally and gave off additional intercostal branches. This rare variation highlights how 
unexpected arterial courses may complicate procedures such as CABG, thoracocentesis, and 
breast reconstruction, underscoring the need for preoperative vascular assessment [50]. From 
a surgical planning perspective, such aberrant branching patterns may necessitate 
modifications in the harvesting technique, including more proximal dissection or selective 
ligation of accessory branches to preserve optimal graft flow. Furthermore, their presence 
may explain some cases of early graft failure that remain otherwise unexplained despite 
technically adequate anastomoses. 

 Similarly, accessory ITAs have been documented in cadaveric studies, occurring in 
about 4–20% of cases [51]. These arteries, which can be nearly as large as the primary ITA 
trunk, run along the anterolateral thoracic wall and may contribute to the “steal 
phenomenon,” where competitive flow between grafted and accessory vessels compromises 
bypass outcomes [51]. The steal phenomenon is likely underdiagnosed in clinical practice, as 
subtle competitive flow may manifest only as late-onset angina or decreased functional 
capacity, rather than overt perioperative ischemia. This emphasizes the importance of 
integrating detailed vascular mapping into routine pre-CABG imaging, even in patients 
without apparent anatomical risk factors. 

Another well-documented variant is the lateral costal branch, present in 15–30% of 
individuals, which runs parallel to the ITA and communicates with anterior and posterior 
intercostal arteries [52, 53]. Its identification is essential because a well-developed lateral 
costal artery may divert blood flow away from coronary targets following CABG, as shown in 
clinical cases where coil embolization was required to resolve post-operative angina [52, 53]. 
Given the relatively high prevalence of this branch, preoperative detection should be 
considered a standard practice in centers performing high volumes of CABG, particularly in 
patients with diffuse coronary artery disease. 
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Uncommon origin and duplication patterns have also been observed. For instance, a 
rare case of the ITA arising from the thyrocervical trunk instead of the subclavian artery was 
reported, which alters its proximal course and may increase the risk of vascular injury during 
neck procedures [54]. Routine preoperative angiographic evaluation of the ITA in patients 
undergoing CABG is necessary, especially those with prior mediastinal irradiation, 
subclavian atherosclerosis, or previous cardiac surgery [55]. The broader implementation of 
preoperative angiography could prevent unanticipated intraoperative difficulties, thereby 
reducing operative time and morbidity. 

Competitive flow between the grafted ITA and its side branches compromises 
myocardial perfusion, sometimes necessitating corrective procedures like coil embolization 
[52, 53]. Unusual origins, such as ITAs arising from the thyrocervical trunk, or rare 
duplications of the ITA, further complicate surgical harvesting by altering expected 
anatomical landmarks, increasing the risk of intraoperative injury, and potentially reducing 
the usable graft length [38, 54]. These variations also affect sternal and chest wall perfusion, 
which is critical for preventing wound complications after median sternotomy in high-risk 
patients [51]. For these reasons, preoperative vascular mapping using angiography or duplex 
ultrasonography is strongly recommended to identify and assess ITA variants before surgery, 
allowing surgeons to optimize operative planning and reduce the risk of adverse outcomes 
[55]. A multidisciplinary preoperative review involving cardiac surgeons, radiologists, and 
anesthesiologists is advisable whenever a significant anatomical variation is detected. 

The ITA poses a significant bleeding risk in cases of blunt or penetrating chest trauma, 
primarily when associated with sternal or rib fractures, as the vessel courses adjacent to the 
sternum [56]. Such injuries may lead to massive hemothorax, anterior mediastinal hematoma, 
or even pseudoaneurysm formation, all of which may precipitate hypovolemic or even 
obstructive shock due to expanding retrosternal blood collections [56]. Given the vessel’s 
proximity to the sternum, even low-velocity trauma can result in life-threatening hemorrhage, 
warranting a lower threshold for advanced imaging in patients with equivocal findings but 
high clinical suspicion. 

In hemodynamically stable patients, transcatheter arterial embolization is increasingly 
the first-line, minimally invasive treatment, showing success rates of around 92%, compared 
to about 66% for open surgery [57]. Embolization has effectively treated active ITA bleeding 
and pseudoaneurysms, including in type 1 neurofibromatosis patients with spontaneous 
rupture, with favorable outcomes and minimal morbidity [58]. However, the decision 
between embolization and open repair should not rely solely on hemodynamic status, but 
also on anticipated concomitant injuries and the availability of interventional radiology 
resources, which may vary significantly between institutions. 

When patients present with hemodynamic instability, persistent massive hemothorax, 
or rapidly expanding mediastinal hematoma, emergency surgical thoracotomy may be 
warranted to achieve direct control of bleeding and decompress the mediastinum [59]. Early 
recognition and prompt, multidisciplinary intervention, typically involving imaging, 
interventional radiology, and trauma surgery, are critical for survival in these potentially life-
threatening scenarios. The key determinant of survival in such cases is the speed and 
coordination of the multidisciplinary response, minimizing the interval between diagnosis 
and definitive intervention. 

For bypass surgeons, the significant ITA variants are those that reduce conduit 
reliability or harvestability, including atypical origins (second/third subclavian segment, 
axillary, or aortic), early bifurcation that shortens the usable length, and small-caliber or 
hypoplastic limbs that limit flow. Practically, these issues surface as longer dissection time, 
greater risk of pedicle injury, and, most importantly, lower confidence in long-term patency if 
the lumen is <~1.5 mm. Specialists still lean too heavily on “expected” anatomy; a fast, pre-op 
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mapping protocol (CTA or duplex when CTA is contraindicated) should be routine whenever 
there’s prior neck/chest surgery, radiation, or discrepant pulses. In borderline cases, a low 
threshold to switch the target strategy (e.g., radial for non-LAD targets) rather than forcing a 
marginal LITA should be preferred. Guideline-level evidence continues to support the use of 
LITA as a cornerstone of surgical revascularization, underscoring the value of confirming 
anatomy before committing to surgery [60]. 

In plastic and reconstructive surgery, clinically relevant variations are often 
encountered in the terminal branches of the ITA. Shifts in dominance between the superior 
epigastric and musculophrenic arteries, early bifurcation, and variability of internal 
mammary perforators (IMAPs) may directly influence flap design and outcomes. Relying 
solely on Doppler examination can be insufficient, particularly in irradiated fields. CT 
angiography provides superior information on vessel caliber, intramuscular course, and 
perforator location, thereby reducing intraoperative uncertainty and ischemia time. Rare 
findings, such as trifurcation or accessory xiphoid and diaphragmatic branches, may also be 
advantageous if preoperatively identified, offering additional options for safe flap inset or 
secondary venous outflow [61]. 

From a radiological perspective, ITA variations are of most significant consequence 
when they are overlooked in preoperative imaging. Non-first-segment origins, high or low 
bifurcation levels, duplications, or unusual distances from the sternum can be critical for 
surgical planning. A recurring limitation is the tendency to report such anomalies simply as 
“aberrant” without detail. A structured radiological report should provide precise origin, 
vessel diameter at multiple levels, relation to the sternum, bifurcation level, and the presence 
of unusual branches or duplications. Multidetector CT angiography has demonstrated the 
ability to reliably characterize these features, and its systematic use would improve 
communication between radiologists and surgeons [43]. 

In trauma surgery, variations in the ITA may complicate the recognition and 
management of bleeding. Injuries to the artery may present with subtle signs, such as 
mediastinal hematoma or a modest hemothorax, which can delay diagnosis. Variations in the 
vessel’s course, such as early bifurcation or a more lateral trajectory, can displace bleeding 
away from its expected location and hinder surgical control. In such cases, targeted CT 
angiography is essential when sternal fractures or unexplained blood loss are present. When 
feasible, endovascular embolization has been shown to provide rapid and effective control of 
hemorrhage with less physiological burden compared to open exploration. This supports an 
endovascular-first strategy for anatomically suitable and hemodynamically stable patients 
[56]. 

FUTURE DIRECTIONS 

While the ITA has been well studied, there are still significant gaps that future 
research should address. One of the main challenges is the lack of a clear and consistent 
language when describing its variations. Terms like “duplication,” “partial duplication,” or 
“aberrant origin” are often used interchangeably, which creates confusion and makes it 
difficult to compare studies. Establishing a standardized system of classification would bring 
much-needed clarity and allow researchers and surgeons to speak the same “anatomical 
language.” 

Another promising direction is the use of modern imaging. Techniques such as CT 
angiography, cone-beam CT, and 3D reconstruction now enable the visualization of even 
subtle vascular differences before surgery. Applying these tools more widely could help 
surgeons identify unusual branching patterns or hypoplastic vessels in advance, leading to 



Medicine in Evolution | Volume XXXI, No. 3, 2025 | ISSN 2247-6482 | https://medicineinevolution.ro 

 
316 

safer operations and better patient outcomes. At the same time, such imaging can 
complement cadaveric research by providing a more dynamic, clinically relevant perspective. 

Ultimately, further prospective studies are necessary to investigate the actual impact 
of these anatomical variations on surgical outcomes. While many descriptions of ITA variants 
exist, there is still little evidence connecting them to long-term outcomes in coronary bypass 
surgery or reconstructive procedures. By linking anatomical findings with clinical data, future 
research could provide practical guidelines that help surgeons select the most suitable 
conduit or approach for each patient. Extensive, collaborative studies that bring together 
anatomists, radiologists, and surgeons will be especially valuable in this regard. 

Taken together, these findings show that variations of the internal thoracic artery, 
though often rare, carry distinct implications across multiple specialties. Whether influencing 
graft reliability in cardiac surgery, flap planning in reconstruction, diagnostic accuracy in 
radiology, or hemorrhage control in trauma, their recognition remains crucial. A more 
systematic approach, through standardized terminology, consistent preoperative imaging, 
and stronger collaboration between specialties, would ensure that anatomical diversity is 
translated into safer and more effective patient care. 

CONCLUSIONS 

In conclusion, the ITA remains a vital structure in cardiovascular and thoracic surgery, 
valued for its high patency rates in coronary bypass grafting and its predictable course along 
the anterior aspect of the thoracic wall. Detailed knowledge of its anatomical variations, 
branching patterns, and hemodynamic adaptations is crucial for precise surgical planning 
and minimizing intraoperative risks. This review contributes to the literature by integrating 
anatomical, clinical, and surgical perspectives into a comprehensive synthesis, supported by 
original dissection material. It thereby offers both an updated reference for current practice 
and a visual contribution that enhances anatomical understanding. Importantly, by 
highlighting clinically significant variations across different specialties, the review also 
underscores the need for standardized nomenclature and broader use of modern imaging to 
improve preoperative planning and patient outcomes. 

Acknowledgements 
Cadaveric dissection was performed in accordance with institutional guidelines; 

ethical approval was not required for this type of study. 

Conflicts of Interest 
The authors declare no conflict of interest. 

Funding 
This research received no specific grant from public, commercial, or not-for-profit 

funding agencies. 

REFERENCES 
[1] Standring S, Anand N, Birch R, Collins P, Crossman A, Gleeson M, et al. Gray's anatomy: the 

anatomical basis of clinical practice. 41 ed. London, UK: Elsevier; 2016. 620 p. 
[2] Loop FD, Lytle BW, Cosgrove DM, Stewart RW, Goormastic M, Williams GW, et al. Influence of 

the internal-mammary-artery graft on 10-year survival and other cardiac events. N Engl J Med. 
1986;314(1):1-6. 



Medicine in Evolution | Volume XXXI, No. 3, 2025 | ISSN 2247-6482 | https://medicineinevolution.ro 

 
317 

[3] Edwards FH, Clark RE, Schwartz M. Impact of internal mammary artery conduits on operative 
mortality in coronary revascularization. Ann Thorac Surg. 1994;57(1):27-32. 

[4] Cameron A, Davis KB, Green G, Schaff HV. Coronary bypass surgery with internal-thoracic-
artery grafts--effects on survival over a 15-year period. N Engl J Med. 1996;334(4):216-9. 

[5] Sergeant P, Lesaffre E, Flameng W, Suy R. Internal mammary artery: methods of use and their 
effect on survival after coronary bypass surgery. Eur J Cardiothorac Surg. 1990;4(2):72-8. 

[6] Cameron A, Davis KB, Green GE, Myers WO, Pettinger M. Clinical implications of internal 
mammary artery bypass grafts: the Coronary Artery Surgery Study experience. Circulation. 
1988;77(4):815-9. 

[7] Singh RN, Sosa JA, Green GE. Long-term fate of the internal mammary artery and saphenous 
vein grafts. J Thorac Cardiovasc Surg. 1983;86(3):359-63. 

[8] Mourya C, Verma A, Bansal A, Shukla RC, Srivastava A. Myelopathy in adult aortic coarctation: 
Causes and caveats of an atypical presentation. Indian J Radiol Imaging. 2016;26(4):451-4. 

[9] Gill M, Pathak HC, Singh P, Pathak K. A case of aortic coarctation presenting with quadriparesis 
due to dilated tortuous anterior spinal artery. Neurol India. 2011;59(2):317-8. 

[10] Sajja LR, Mannam G. Internal thoracic artery: anatomical and biological characteristics revisited. 
Asian Cardiovasc Thorac Ann. 2015;23(1):88-99. 

[11] Paraskevas G, Natsis K, Tzika M, Ioannidis O, Kitsoulis P. Abnormal origin of internal thoracic 
artery from the thyrocervical trunk: surgical considerations. J Cardiothorac Surg. 2012;7:63. 

[12] Henriquez-Pino JA, Prates JC. [An anatomical study of the proximal portion of the internal 
thoracic artery]. Arq Bras Cardiol. 1992;59(3):177-80. 

[13] FIPAT. Terminologia Anatomica, 2nd. ed.: http://FIPAT.library.dal.ca; 2019. 
[14] Vineberg AM, Jewett BL. ANASTOMOSIS BETWEEN CORONARY VESSELS AND INTERNAL 

MAMMARY ARTERY. Can Med Assoc J. 1947;56(6):609-14. 
[15] Jelicić N, Djordjević L, Stosić T. [The internal thoracic blood vessels (internal thoracic arteries and 

veins) and their practical significance]. Srp Arh Celok Lek. 1996;124(3-4):58-61. 
[16] Quain R. The anatomy of the arteries of the human body: And its applications to pathology and 

operative surgery with a series of lithographic drawings: Taylor and Walton; 1844. 
[17] Daseler EH, Anson BJ. Surgical anatomy of the subclavian artery and its branches. Surg Gynecol 

Obstet. 1959;108(2):149-74. 
[18] Bean RB. A composite study of the subclavian artery in man. Am J Anat. 1905;4(3):303-28. 
[19] Henriquez-Pino JA, Gomes WJ, Prates JC, Buffolo E. Surgical anatomy of the internal thoracic 

artery. Ann Thorac Surg. 1997;64(4):1041-5. 
[20] Delmotra P, Goel A, Singla R. Variant anatomy of internal thoracic artery–Clinical implications. 

Int J Anat Res. 2019;7(2.2):6489-93. 
[21] Calafiore AM, Contini M, Iacò AL, Maddestra N, Paloscia L, Iovino T, et al. Angiographic 

anatomy of the grafted left internal mammary artery. Ann Thorac Surg. 1999;68(5):1636-9. 
[22] Yoshida K, Ohshima H, Murakami F, Tomida Y, Matsuura A, Hibi M, et al. Lateral origin of the 

right internal thoracic artery: report of a case. Surg Today. 1997;27(7):664-5. 
[23] Vorster W, du Plooy PT, Meiring JH. Abnormal origin of internal thoracic and vertebral arteries. 

Clin Anat. 1998;11(1):33-7. 
[24] Krechowiecki A, Daniel B, Wiechowski S. Variation of the internal thoracic artery. Folia Morphol 

(Warsz). 1973;32(2):173-84. 
[25] Omar Y, Lachman N, Satyapal KS. Bilateral origin of the internal thoracic artery from the third 

part of the subclavian artery: a case report. Surg Radiol Anat. 2001;23(2):127-9. 
[26] Incani A, Lee JC, Poon KK, Crowhurst JA, Pincus M, Walters DL. Anomalous origin of the left 

internal mammary artery from the aortic arch. JACC Cardiovasc Interv. 2012;5(9):e27-8. 
[27] Chavez J, Osborn LA. Anomalous origin of left internal mammary artery from the lateral 

junction of the left subclavian artery and aorta. Cathet Cardiovasc Diagn. 1996;37(2):168-9. 
[28] Kirsch J, Williamson EE. Aberrant left internal mammary artery off an aberrant vertebral artery. 

Eur Heart J. 2008;29(14):1782. 
[29] Singh RN, Sosa JA. Internal mammary artery--coronary artery anastomosis. Influence of the side 

branches on surgical result. J Thorac Cardiovasc Surg. 1981;82(6):909-14. 
[30] Arnold M. The surgical anatomy of sternal blood supply. J Thorac Cardiovasc Surg. 

1972;64(4):596-610. 



Medicine in Evolution | Volume XXXI, No. 3, 2025 | ISSN 2247-6482 | https://medicineinevolution.ro 

 
318 

[31] Bergman RA, Tubbs RS, Shoja MM, Loukas M. Bergman's comprehensive encyclopedia of 
human anatomic variation. Hoboken, New Jersey: John Wiley & Sons; 2016. 

[32] Berdajs D, Zünd G, Turina MI, Genoni M. Blood supply of the sternum and its importance in 
internal thoracic artery harvesting. Ann Thorac Surg. 2006;81(6):2155-9. 

[33] de Jesus RA, Acland RD. Anatomic study of the collateral blood supply of the sternum. Ann 
Thorac Surg. 1995;59(1):163-8. 

[34] Wiśniewski M, Krakowiak-Sarnowska E, Szpinda M, Sarnowski J. The internal thoracic artery in 
human foetuses. Folia Morphol (Warsz). 2004;63(1):19-23. 

[35] Boyd JB, Taylor GI, Corlett R. The vascular territories of the superior epigastric and the deep 
inferior epigastric systems. Plast Reconstr Surg. 1984;73(1):1-16. 

[36] Hamdi M, Craggs B, Stoel AM, Hendrickx B, Zeltzer A. Superior epigastric artery perforator 
flap: anatomy, clinical applications, and review of literature. J Reconstr Microsurg. 
2014;30(7):475-82. 

[37] Hamdi M, Van Landuyt K, Ulens S, Van Hedent E, Roche N, Monstrey S. Clinical applications of 
the superior epigastric artery perforator (SEAP) flap: anatomical studies and preoperative 
perforator mapping with multidetector CT. J Plast Reconstr Aesthet Surg. 2009;62(9):1127-34. 

[38] Nanthakumar H, Iwanaga J, Dumont AS, Tubbs RS. A rare cadaveric case of a duplicated 
internal thoracic artery. Anat Cell Biol. 2020;53(3):366-8. 

[39] Masuda T, Matsuda Y, Tanimoto Y, Sakata K, Hayashi K, Kobayashi Y. Angiographic follow-up 
of internal thoracic artery for free bypass grafting. Ann Thorac Surg. 1998;65(3):731-4. 

[40] Lachman N, Satyapal KS. Morphometry of the internal thoracic arteries. Surg Radiol Anat. 
1998;20(4):243-7. 

[41] Murray ACA, Rozen WM, Alonso-Burgos A, Ashton MW, Garcia-Tutor E, Whitaker IS. The 
anatomy and variations of the internal thoracic (internal mammary) artery and implications in 
autologous breast reconstruction: clinical anatomical study and literature review. Surg Radiol 
Anat. 2012;34(2):159-65. 

[42] Rao K, Dutta S, Narayana K. A rare variant of the internal thoracic (mammary) artery. Eur J 
Anat. 2004;8(1):35-8. 

[43] Karaman B, Battal B, Bozkurt Y, Bozlar U, Demirkol S, Sahin MA, et al. The anatomic evaluation 
of the internal mammary artery using multidetector CT angiography. Diagn Interv Radiol. 
2012;18(2):215-20. 

[44] Athanasiou T, Crossman MC, Asimakopoulos G, Cherian A, Weerasinghe A, Glenville B, et al. 
Should the internal thoracic artery be skeletonized? Ann Thorac Surg. 2004;77(6):2238-46. 

[45] Hefel L, Schwabegger A, Ninkovic M, Wechselberger G, Moriggl B, Waldenberger P, et al. 
Internal mammary vessels: anatomical and clinical considerations. Br J Plast Surg. 1995;48(8):527-
32. 

[46] Scatarige JC, Hamper UM, Sheth S, Allen HA, 3rd. Parasternal sonography of the internal 
mammary vessels: technique, normal anatomy, and lymphadenopathy. Radiology. 
1989;172(2):453-7. 

[47] Glassberg RM, Sussman SK, Glickstein MF. CT anatomy of the internal mammary vessels: 
importance in planning percutaneous transthoracic procedures. AJR Am J Roentgenol. 
1990;155(2):397-400. 

[48] Roncati L, Manenti A, Caprili L, Fedeli R. Internal Thoracic Artery Histologic Characteristics 
Clarify Its High Performance in Coronary Bypass. Ann Thorac Surg. 2016;101(6):2429-30. 

[49] Nizanowski C, Noczyński L, Suder E. Variability of the origin of ramifications of the subclavian 
artery in humans (studies on the Polish population). Folia Morphol (Warsz). 1982;41(3):281-94. 

[50] Hawi JS, Jurjus RA, Daouk HS, Ghazi MN, Basset CA, Cappello F, et al. A Rare Bilateral 
Variation in the Branches of the Internal Thoracic Artery: A Case Report. Anatomia. 
2023;2(4):320-7. 

[51] Paraskevas G, Papaziogas B, Natsis K, Ioannidis O, Martoglou S, Economou D, et al. Accessory 
internal thoracic artery and its clinical significance. Chirurgia (Bucur). 2010;105(5):709-11. 

[52] Farfán-C. E, Inzunza-H. O, Echeverría-M. M. Lateral-bilateral Costal Branch (R. Costalis 
Lateralis): A Clinically Relevant Anatomical Variation Int J Morphol. 2017;35:1512-6. 

[53] Vural Ü, Aglar AA, Sahin S, Kizilay M. Lateral Costal Artery: Clinical Importance of an 
Accessory Thoracic Artery. Braz J Cardiovasc Surg. 2018;33(6):626-30. 



Medicine in Evolution | Volume XXXI, No. 3, 2025 | ISSN 2247-6482 | https://medicineinevolution.ro 

 
319 

[54] Manyacka Ma Nyemb P, Fontaine C, Duquennoy-martinot V, Demondion X. Perforator flaps 
based on the pectoral branch of the thoracoacromial artery: anatomical basis using 24 dissections. 
Anatomy. 2023;17(1):13-21. 

[55] Peric MS, Huskic R, Gradinac S, Kapelak B, Neskovic AN, Bojic M. [The internal thoracic artery 
in myocardial revascularization in patients with severely depressed left ventricular function]. 
Srp Arh Celok Lek. 2001;129(5-6):119-23. 

[56] Chen JM, Lv J, Ma K, Yan J. Assessment of internal mammary artery injury after blunt chest 
trauma: a literature review. J Zhejiang Univ Sci B. 2014;15(10):864-9. 

[57] Konno H, Nitta M, Watanabe N, Miyazato M, Horiuchi A. Obstructive shock induced by internal 
thoracic artery injury with traumatic sternal fracture. Turk J Emerg Med. 2024;24(3):172-5. 

[58] Aikins KA, Anderson ZN, Koci TM. Traumatic Pseudoaneurysms of the Internal Mammary 
Artery: Two Cases and Percutaneous Intervention. Diagnostics (Basel). 2023;14(1). 

[59] Noh D, Chang SW, Ma DS. Extra-pericardial tamponade due to internal thoracic artery rupture 
after blunt trauma: A case report. J Trauma Inj. 2021;34(3):183-6. 

[60] Lawton JS, Tamis-Holland JE, Bangalore S, Bates ER, Beckie TM, Bischoff JM, et al. 2021 
ACC/AHA/SCAI Guideline for Coronary Artery Revascularization: A Report of the American 
College of Cardiology/American Heart Association Joint Committee on Clinical Practice 
Guidelines. J Am Coll Cardiol. 2022;79(2):e21-e129. 

[61] Kanoi AV, Panchal KB, Sen S, Biswas G. Computed tomography angiographic study of internal 
mammary perforators and their use as recipient vessels for free tissue transfer in breast 
reconstruction. Indian J Plast Surg. 2017;50(1):50-5. 


