lima artery anatomy

lima artery anatomy is a critical aspect of cardiovascular studies, particularly within the context of
coronary artery bypass grafting (CABG) procedures. The left internal mammary artery (LIMA) is often
the vessel of choice for grafting due to its favorable anatomical and physiological properties.
Understanding the anatomy of the LIMA, including its origins, course, branches, and clinical
significance, is essential for healthcare professionals involved in cardiac surgery and interventional
cardiology. This article will delve into the detailed anatomy of the LIMA, discussing its relevance in
surgical procedures, variations, and potential complications. The following sections will provide a
comprehensive overview of the LIMA artery anatomy, its importance in cardiac surgery, and its
implications for patient care.
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Gross Anatomy of the LIMA

The left internal mammary artery (LIMA) arises from the subclavian artery, typically originating just
posterior to the clavicle. It runs downwards along the inner surface of the anterior thoracic wall,
where it supplies blood to the mammary gland and the anterior thoracic muscles. The LIMA is
approximately 20 centimeters in length and varies in diameter from 1 to 3 millimeters.

The artery is characterized by a series of anatomical landmarks that are crucial for surgical
navigation. It travels in a vertical orientation, accompanied by the accompanying veins and
lymphatics. The LIMA gives off several branches, including the anterior intercostal arteries, which
supply the first six intercostal spaces. The branching pattern may vary between individuals, which is
an essential consideration during surgical procedures.

Origin and Course

The LIMA typically originates from the left subclavian artery, with its first segment running vertically



along the lateral border of the sternum. The artery then descends and may show a slight curvature as
it approaches the diaphragm. Its proximity to the sternum makes it an ideal candidate for grafting
during coronary artery bypass surgery.

Branches of the LIMA

The LIMA has several branches that play significant roles in supplying the chest wall. These branches
include:

e Anterior intercostal branches: These supply the overlying muscles and skin of the thorax.

e Perforating branches: These penetrate the intercostal muscles to supply the skin and
subcutaneous tissue.

e Terminal branches: These supply the breast tissue and are crucial in mammary gland blood
flow.

Physiological Importance of the LIMA

The LIMA is a vital vessel in maintaining adequate blood supply to the anterior chest wall and the
breast. Its unique characteristics, including a high degree of muscularity and a rich endothelial lining,
make it particularly suitable for use as a graft in CABG procedures.

Studies have shown that the LIMA has significantly better long-term patency rates compared to
saphenous vein grafts. This is attributed to the artery's intrinsic properties, which resist
atherosclerosis and maintain better blood flow dynamics. The ability of the LIMA to provide a steady
flow of oxygenated blood is crucial for the survival of myocardial tissue during ischemic events.

Long-term Patency Rates

Research indicates that when used as a bypass graft, the LIMA has a patency rate of over 90% at 10
years, significantly higher than that of other graft options. This durability is essential for patients who
require long-term management of coronary artery disease.

Role in Myocardial Perfusion

The LIMA's contribution to myocardial perfusion is particularly notable in patients with left anterior
descending artery (LAD) lesions. By grafting the LIMA to the LAD, surgeons can significantly improve
blood flow to the anterior wall of the left ventricle, enhancing cardiac function and patient outcomes.



Clinical Applications of LIMA in CABG

Coronary artery bypass grafting (CABG) is a surgical procedure aimed at restoring normal blood flow
to the heart by bypassing blocked coronary arteries. The LIMA is frequently used in this context due to
its favorable anatomy and excellent long-term outcomes.

Surgeons often prefer the LIMA because it can be harvested with minimal morbidity and excellent
cosmetic results. During CABG, the LIMA is typically harvested as a pedicled graft, meaning that it
retains its blood supply, which further enhances its viability as a graft.

Harvesting Techniques
Several technigues can be employed to harvest the LIMA, including:

e Standard harvesting: Involves making an incision along the sternum to access the LIMA.

e Endoscopic harvesting: A minimally invasive approach that reduces recovery time and
complications.

e Skeletonized harvesting: This technique preserves the surrounding tissue and improves blood
flow.

Indications for Use

The use of the LIMA is indicated in patients with significant coronary artery disease, especially those
with lesions in the LAD artery. Its application has been shown to improve survival rates and decrease
the incidence of myocardial infarction in the long term.

Variations and Anomalies of the LIMA

Understanding anatomical variations of the LIMA is essential for surgeons to avoid complications
during procedures. Variations can include differences in the origin of the artery, its course, and
branching patterns.

Anatomical Variations

Some notable variations include:



e Bifurcated origin: In some individuals, the LIMA may originate from a bifurcation of the
subclavian artery.

e Multiple branches: Variability in the number and course of branches can occur, impacting
surgical approaches.

e Unusual courses: The LIMA may deviate from its typical position, necessitating careful
dissection during surgery.

Clinical Implications

Surgeons must be aware of these variations to minimize risks during harvesting and ensure optimal
graft placement. Preoperative imaging, such as angiography, can help identify these variations and
plan the surgical approach accordingly.

Complications Related to LIMA Use

While the LIMA is considered relatively safe for use in CABG, complications can still arise. Possible
complications include:

e |schemia: Compromised blood flow due to technical errors during harvesting.
e Infection: As with any surgical procedure, there is a risk of infection at the incision site.

e Thrombosis: Formation of a thrombus in the graft can lead to graft failure.

Surgeons must implement strategies to mitigate these risks, including meticulous surgical techniques
and postoperative monitoring. Awareness of potential complications allows for timely intervention
when issues arise.

Conclusion

The anatomy of the LIMA is fundamental to the success of coronary artery bypass grafting
procedures. Its unique characteristics and physiological benefits make it a preferred choice for
grafting. Understanding the gross anatomy, variations, and potential complications associated with
the LIMA is essential for healthcare professionals involved in cardiac surgery. As techniques continue
to evolve and improve, the role of the LIMA in enhancing patient outcomes remains significant.



Q: What is the LIMA artery?

A: The LIMA artery, or left internal mammary artery, is a blood vessel that arises from the subclavian
artery and runs down the inner surface of the anterior thoracic wall, supplying blood to the chest wall
and breast.

Q: Why is the LIMA preferred for bypass grafting?

A: The LIMA is preferred due to its superior long-term patency rates, resistance to atherosclerosis, and
ability to provide consistent blood flow to the heart muscle compared to other graft options.

Q: How does the LIMA contribute to myocardial perfusion?

A: The LIMA significantly enhances blood flow to the left anterior descending artery (LAD) when used
as a graft, improving myocardial perfusion and overall cardiac function.

Q: What are some complications associated with LIMA use in
surgery?

A: Potential complications include ischemia due to improper harvesting, infection at the surgical site,
and thrombosis leading to graft failure.

Q: What variations can occur in the anatomy of the LIMA?

A: Variations may include a bifurcated origin, multiple branches, or unusual courses, which can impact
surgical approaches and outcomes.

Q: How is the LIMA harvested for surgical procedures?

A: The LIMA can be harvested using standard techniques, endoscopic methods, or skeletonized
harvesting, each with specific benefits regarding recovery and graft viability.

Q: What is the typical length and diameter of the LIMA?

A: The LIMA typically measures about 20 centimeters in length and has a diameter ranging from 1 to
3 millimeters.

Q: What role does preoperative imaging play in LIMA surgery?

A: Preoperative imaging, such as angiography, helps identify anatomical variations of the LIMA,
allowing surgeons to plan their approach and minimize risks during surgery.



Q: What are the long-term outcomes associated with LIMA
grafts?

A: LIMA grafts demonstrate over 90% patency at 10 years, significantly improving patient survival and
reducing the risk of myocardial infarction compared to other graft options.
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