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INTRODUCTION

The thoracoabdominal arteries (TAA) are crucial vessels that originate 
from the descending aorta and supply blood to the lower thoracic and 

upper abdominal walls. They are typically composed of a series of segmental 
arteries that branch out to provide vascular supply to the intercostal muscles, 
abdominal muscles, and overlying skin. The most common anatomical 
variation of the TAA is the anomalous branching of these arteries, where 
the usual pattern of vascular distribution is altered. These variations 
are important not only for anatomical knowledge but also for clinical 
procedures such as abdominal surgeries, radiological interventions, and 
trauma care. Misidentification or failure to recognize these anomalies can 
lead to complications, including hemorrhage, ischemia, and difficulties in 
performing interventions or surgeries.

This article reviews the anatomical variations in the branching patterns of 
the TAA, their potential clinical implications, and how these variations may 
affect surgical and diagnostic strategies [1].

ANATOMY OF THE THORACOABDOMINAL ARTERIES

The thoracoabdominal arteries are paired vessels that arise from the posterior 
aspect of the descending aorta, typically at the level of the T12-L1 vertebra. 
The main trunks of these arteries give rise to the intercostal arteries, 
which supply the muscles and skin of the lower thoracic region. Below the 
diaphragm, the thoracoabdominal arteries also provide vascular supply to the 
upper abdominal wall [2].

The typical branching pattern of the thoracoabdominal arteries includes the 
following segments

First through Ninth Branches: These supply the lower six intercostal spaces 
and are primarily responsible for the blood supply to the lower thoracic wall.

Lower Abdominal Branches: These branches supply the upper part of the 
abdominal wall, extending from the xiphoid process to the umbilicus.

Surgical Significance: During surgeries like laparotomy or thoracic procedures, 
these arteries can be subject to inadvertent injury, and variations in their 
branching can alter the expected surgical approach.

However, there are notable variations in the number, course, and direction 
of these branches. These anomalies can result in abnormal vascularization 
patterns of the thoracic and abdominal walls and have important clinical 
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implications [3].

TYPES OF ANOMALOUS BRANCHING OF THE 
THORACOABDOMINAL ARTERIES

Anomalous branching of the thoracoabdominal arteries can occur in various 
ways, from differences in the number of branches to variations in the site of 
origin. The main types of anomalous branching include

Increased Number of Branches: In some individuals, the thoracoabdominal 
artery may give rise to additional branches that provide vascular supply 
to other structures. For instance, the segmental arteries may give rise to 
additional intercostal or subcostal arteries, providing vascularization to areas 
not typically supplied by the thoracoabdominal arteries. This can occur in 
both the thoracic and abdominal regions [4].

Aberrant Origins: One of the more common anomalies involves the origin 
of the thoracoabdominal arteries from an abnormal location on the aorta. 
Instead of arising from the normal position around the T12-L1 vertebral 
level, the arteries may originate higher or lower along the aorta, sometimes as 
high as T8 or as low as L2. In rare cases, the thoracoabdominal arteries may 
arise directly from the iliac arteries or other vascular structures.

Variation in the Number of Intercostal Arteries: In typical cases, the TAA 
gives rise to 9 or 10 intercostal arteries. However, in some individuals, the 
number of intercostal arteries may vary significantly, with some people having 
fewer or more than the typical number. This may lead to abnormal perfusion 
of the intercostal and abdominal walls, potentially affecting the healing of 
surgical incisions or leading to complications like ischemia.

Anomalous Course of the Arteries: The thoracoabdominal arteries can 
sometimes follow an atypical course, including looping or direct connections 
to other vascular structures such as the internal mammary or subclavian 
arteries. In such cases, these vessels may not follow the usual trajectory, 
making them difficult to locate during surgical procedures [5].

Anastomotic Variations: Some individuals may exhibit anastomoses 
between the thoracoabdominal arteries and other vascular structures, such 
as the inferior epigastric arteries or the iliac arteries. These anastomoses can 
complicate surgical planning, as they may be difficult to detect preoperatively.

Bilateral Variations: Variations in the branching of the thoracoabdominal 
arteries are not always symmetric. In some cases, one side may exhibit a 
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significantly different branching pattern compared to the other, complicating 
surgical or interventional procedures that involve one side of the body more 
than the other.

CLINICAL IMPLICATIONS OF ANOMALOUS BRANCHING

The presence of anomalous branching of the thoracoabdominal arteries 
can have significant clinical implications, particularly during surgeries, 
trauma management, and diagnostic procedures. Some of the key clinical 
implications include

Increased Risk of Injury during Surgery: In abdominal and thoracic 
surgeries, such as laparotomies, colectomies, or thoracotomies, the 
thoracoabdominal arteries may be inadvertently damaged. Surgeons must 
be aware of potential variations to avoid damage to these arteries, which 
could lead to excessive bleeding, compromised wound healing, or ischemia 
of surrounding tissues. For example, variations in the origin or course of the 
arteries may make them more prone to injury during surgical dissection [6].

Challenges in Abdominal and Thoracic Interventions: Interventional 
procedures such as angioplasty, stent placement, or catheter-based 
interventions in the thoracic or abdominal regions depend on accurate 
identification of the thoracoabdominal arteries. Anomalous branching 
can make it more difficult to locate these arteries, leading to procedural 
complications, such as misplacement of catheters, inadequate perfusion, or 
inadvertent damage to surrounding structures [7].

Complications in Trauma Cases: In cases of trauma involving the thoracic 
or abdominal regions, the presence of anomalous arteries can complicate 
both diagnosis and treatment. Abnormal branching may alter the expected 
pattern of vascular injury, leading to delayed diagnosis or treatment. 
Additionally, these variations may make the application of techniques such 
as embolization or hemostasis more difficult.

Difficulty in Preoperative Imaging and Diagnosis: Preoperative imaging 
techniques, such as CT angiography or MRI, are commonly used to map the 
vascular anatomy before surgery. However, anomalous branching patterns 
may not be immediately apparent on these imaging modalities, leading to 
misinterpretation or failure to identify critical vascular structures. This can 
result in incomplete surgical planning and increased risk during procedures.

Impaired Wound Healing: Abnormal perfusion due to unusual branching 
patterns may compromise the blood supply to the skin and tissues of the 
thoracic and abdominal regions, resulting in poor wound healing or delayed 
recovery following surgery. This is particularly relevant in high-risk patients 
or those undergoing extensive resections [8].

DIAGNOSTIC AND SURGICAL APPROACHES

Given the potential complications associated with anomalous branching, 
it is crucial for clinicians and surgeons to be aware of these variations. 
Preoperative imaging, including CT angiography, Doppler ultrasound, 
and MRI, plays a vital role in identifying anomalous vascular structures. 
Surgeons must carefully review imaging data to map the arterial supply to 
the thoracoabdominal region, ensuring that any potential variations are 

recognized before initiating a surgical procedure [9].

In surgical practice, detailed knowledge of the vascular anatomy, including 
common and rare variations, allows for more precise and safer interventions. 
Surgeons should consider performing more extensive preoperative vascular 
mapping, particularly in cases of reoperation, high-risk trauma, or when 
atypical patterns are suspected [10].

CONCLUSION

Anomalous branching of the thoracoabdominal arteries is a significant but 
often under recognized anatomical variation that can have profound clinical 
implications. These variations can complicate both diagnostic and surgical 
procedures, leading to complications such as bleeding, ischemia, or impaired 
wound healing. Surgeons, radiologists, and interventional specialists must be 
aware of the potential for anomalous branching to ensure optimal outcomes 
during surgeries and other procedures. Future studies and advancements in 
imaging technologies may provide greater clarity and understanding of these 
vascular variations, improving patient safety and surgical success.
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