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The cervical region of the vertebral column is unique in its anatomical features, notably the presence

of transverse foramina—small openings located within the transverse processes of the cervical

vertebrae (C1 through C7). These foramina serve as vital passageways for important vascular

structures, most notably the vertebral arteries. Understanding which arteries traverse these foramina is

crucial for grasping the vascular anatomy of the neck, as well as for appreciating clinical

considerations related to cervical spine injuries, surgeries, and pathologies. In this article, we will

explore in detail the arteries passing through the transverse foramina of the cervical vertebrae, their

anatomical course, variations, and clinical significance.

Overview of the Transverse Foramina in Cervical Vertebrae

To appreciate the arteries passing through the transverse foramina, it is essential first to understand

the anatomy of these structures.

Structure and Location

The transverse foramina are paired openings found within the transverse processes of cervical

vertebrae. They are most prominent and consistently present in the upper cervical vertebrae (C1 to

C6), with C7 often having a less developed or sometimes absent transverse foramen.

- C1 (Atlas): The transverse foramen is especially large, accommodating the vertebral artery and vein,



and the accompanying sympathetic nerve fibers.

- C2 (Axis): The foramen is present and transmits the vertebral artery.

- C3 to C6: The foramina are well-developed, transmitting the vertebral arteries and accompanying

veins.

- C7: Usually has a smaller transverse foramen, and in some cases, it may be absent or only partially

developed.

The transverse foramen's primary function is to provide a protected passage for the vertebral artery,

vertebral vein, and sympathetic nerves.

Arteries Passing Through the Transverse Foramina

The main artery passing through the transverse foramina of cervical vertebrae is the vertebral artery.

Additionally, the vertebral vein and sympathetic nerve fibers also traverse these foramina, but they are

not arteries. This section will focus on the arteries.

The Vertebral Artery: The Principal Vessel

The vertebral artery is the key artery that runs through the transverse foramina of the cervical

vertebrae, providing critical blood supply to the posterior part of the brain, the spinal cord, and the

posterior aspect of the skull.

Origin of the Vertebral Artery

- The vertebral artery originates as a branch of the first part of the subclavian artery.

- It ascends through the neck, passing through the transverse foramina of C6 to C1 vertebrae.



Course of the Vertebral Artery through the Transverse Foramina

- The artery enters the transverse foramen of C6 in approximately 80-90% of individuals.

- It then ascends vertically, passing through the transverse foramina of successive cervical vertebrae

up to C1.

- At C1, the vertebral artery makes a sharp turn posteriorly and superiorly to exit the transverse

foramen of C1.

- It then courses medially and posteriorly around the lateral mass of the atlas, passing through the

foramen magnum to reach the cranial cavity.

Segments of the Vertebral Artery in the Cervical Region

The vertebral artery's cervical segment can be divided into four parts:

1. V1 (Preforaminal segment): From its origin to the transverse foramen of C6.

2. V2 (Foraminal segment): Passes through the transverse foramina from C6 to C2.

3. V3 (Extraspinal segment): From C2 to the foramen magnum; courses around the atlas.

4. V4 (Intracranial segment): After passing through the foramen magnum, within the cranial cavity.

Other Arteries Associated with the Transverse Foramina

Although the vertebral artery is the principal artery passing through the transverse foramina, other

vessels and structures are associated, including:

- Vertebral vein: Usually accompanies the artery in the transverse foramina, facilitating venous

drainage from the brain.

- Sympathetic nerve fibers: Postganglionic sympathetic fibers pass with the vertebral artery.

It is important to note that the vertebral artery is the only artery with a consistent, significant passage



through the transverse foramina of cervical vertebrae.

Clinical Significance of the Vertebral Artery Passing Through

the Transverse Foramina

Understanding the course of the vertebral artery within the transverse foramina is vital for clinicians,

especially in surgeries involving the cervical spine, trauma management, and diagnosis of vascular

pathologies.

Implications for Surgery and Trauma

- Surgical Procedures: During anterior cervical spine surgeries, such as discectomies or fixation

procedures, knowledge of the vertebral artery's location helps prevent inadvertent injury.

- Trauma: Fractures of cervical vertebrae, especially C1 and C2, can damage the vertebral artery,

leading to bleeding, ischemia, or even stroke.

- Vascular Pathologies: Conditions like vertebral artery dissection or stenosis can occur within the

foramina, affecting posterior circulation.

Variations and Anomalies

- Some individuals may have an anomalous course of the vertebral artery, such as a tortuous or

hypoplastic artery.

- Variations in the size of the transverse foramina may influence the size and course of the artery.

- In some cases, the artery may enter the transverse foramen at levels other than C6.



Summary of Passages Through the Transverse Foramina

| Vertebra Level | Arteries Passing Through Transverse Foramina | Notes |

|------------------|----------------------------------------------|--------|

| C6 | Vertebral artery, vertebral vein, sympathetic fibers | Most common entry point |

| C5 | Vertebral artery | Less prominent at this level |

| C4 | Vertebral artery | - |

| C3 | Vertebral artery | - |

| C2 | Vertebral artery | - |

| C1 (Atlas) | Vertebral artery, veins, sympathetic fibers | Notably large for artery passage |

| C7 | Usually no transverse foramen or smaller | Variability exists |

Note: The vertebral artery consistently passes through the transverse foramina from C6 to C1; its entry

at C7 is variable and often absent.

Summary and Conclusion

In conclusion, the primary artery passing through the transverse foramina of the cervical vertebrae is

the vertebral artery. It originates from the subclavian artery and ascends through the transverse

foramina of C6 up to C1, providing vital blood supply to the posterior brain and spinal cord. This

anatomical pathway is critical for clinicians to understand for safe surgical interventions, accurate

diagnosis of vascular pathologies, and management of cervical spine trauma. While the vertebral vein

and sympathetic nerve fibers accompany the artery within the foramina, the artery's course is the most

prominent and clinically significant. Variations in the anatomy of the transverse foramina and the

vertebral artery's course underscore the importance of detailed anatomical knowledge for safe clinical

practice.



Frequently Asked Questions

Which artery passes through the transverse foramina of the cervical

vertebrae?

The vertebral artery passes through the transverse foramina of the cervical vertebrae, typically starting

from the sixth cervical vertebra upward.

Are all cervical vertebrae's transverse foramina traversed by the

vertebral artery?

No, the vertebral artery usually passes through the transverse foramina of the C6 to C1 vertebrae, but

the transverse foramina of C7 generally do not transmit the artery.

What is the significance of the transverse foramina in cervical

vertebrae?

The transverse foramina provide a canal for the vertebral arteries, which supply blood to the brain,

making their passage crucial for cerebrovascular circulation.

Do other arteries pass through the transverse foramina of cervical

vertebrae besides the vertebral artery?

While the vertebral artery is the primary artery passing through the transverse foramina, some small

veins and accompanying veins may also pass through these openings.

How does the anatomical course of the vertebral artery relate to the

transverse foramina in the cervical spine?

The vertebral artery ascends through the transverse foramina of C6 to C1, traveling superiorly and

passing through the foramen of the atlas before entering the skull through the foramen magnum.



Can pathology or injury affect the arteries passing through the

transverse foramina of cervical vertebrae?

Yes, trauma or degenerative changes can compress or damage the vertebral arteries passing through

the transverse foramina, potentially leading to vertebrobasilar insufficiency or other cerebrovascular

issues.

Additional Resources

What Artery Or Arteries Pass Through The Transverse Foramina Of The Cervical Vertebrae?

The question of which artery or arteries pass through the transverse foramina of the cervical vertebrae

is fundamental in understanding cervical vascular anatomy, especially for clinicians, radiologists, and

students of anatomy. The cervical spine is unique among the spinal regions because of the presence

of transverse foramina in its vertebrae, which serve as critical passageways for important arteries that

supply the brain and surrounding structures. The primary artery passing through these foramina is the

vertebral artery, but understanding the detailed anatomy, variations, and clinical significance is

essential for accurate diagnosis, surgical planning, and avoiding complications.

---

The Anatomy of the Transverse Foramina in Cervical Vertebrae

The cervical vertebrae (C1 to C7) are distinguished by the presence of transverse foramina, which are

openings in the transverse processes. These foramina are not present in the same form in other

vertebral regions, highlighting their importance in cervical vascular anatomy. They serve as conduits

for the vertebral arteries and accompanying veins, providing a protected passage from the neck to the

brain.



Features of Cervical Transverse Foramina:

- Location: Found on each transverse process of cervical vertebrae, most prominently from C6 to C1.

- Size and Shape: Typically oval or round, varying slightly among individuals.

- Protection: The foramina protect the vertebral arteries from injury and external compression.

- Number: Usually one pair per vertebra, but accessory or variant foramina can occasionally occur.

Significance:

Understanding the morphology of these foramina is crucial for interpreting imaging studies such as CT

and MRI scans, especially when assessing for vascular anomalies, trauma, or pathology.

---

The Vertebral Artery: The Main Passenger

Origin and Pathway of the Vertebral Artery

The vertebral artery is the primary artery passing through the transverse foramina of the cervical

vertebrae. It arises as a branch of the first part of the subclavian artery, ascending through the thoracic

inlet into the neck.

- Origin: From the inferior aspect of the thyrocervical trunk or directly from the subclavian artery.

- Course: Ascends vertically, passing through the transverse foramina of C6 to C1.

- Entry Point: Usually enters the transverse foramen at C6, although in some cases it may enter at C7

or C5.

Key Features of the Vertebral Artery:



- Segmental Anatomy: Divided into four segments—V1 (pre-foraminal), V2 (transverse foramen

segment), V3 (atlantic or extraspinal segment), and V4 (intracranial segment).

- Function: Supplies blood to the posterior part of the brain, cerebellum, brainstem, and spinal cord.

Passage Through the Transverse Foramina

The vertebral artery courses through the transverse foramina of C6 to C1, with some variations:

- C6: Most consistently, the artery enters the transverse foramen.

- C7: Often, the vertebral artery does not pass through C7’s foramen, instead it courses posteriorly or

medially.

- C5 and above: The artery typically continues through these foramina but may show anatomical

variations.

Clinical Relevance:

- The artery is vulnerable to injury during cervical spine surgeries, trauma, or manipulation.

- Variations in entry points can affect surgical approaches or interpretations of imaging.

Pros and Cons of the Vertebral Artery Passing Through Transverse

Foramina

Pros:

- Protection from External Injury: The bony foramina shield the artery from direct trauma.

- Efficient Pathway: Provides a direct route to the cranial cavity for blood flow to posterior brain

structures.



Cons:

- Vulnerability to Compression or Injury: Anatomical variations or degenerative changes can compress

the artery.

- Risk During Surgery: Procedures involving the cervical spine risk damaging the artery if its course is

anomalous.

---

Other Arteries Associated with the Transverse Foramina

While the vertebral artery is the primary vessel passing through the transverse foramina, other

vascular structures may also be involved or located nearby.

Vertebral Vein

- Course: Often accompanies the vertebral artery through the foramina in a similar pathway.

- Drainage: Drains blood from the cervical spine and posterior head regions into the brachiocephalic

vein.

- Clinical Significance: Its proximity to the artery makes it susceptible to injury during surgical

procedures.

Accessory or Variant Arteries

- Accessory Vertebral Arteries: Rarely, individuals may have additional arteries passing through the

foramina, which may be important during diagnostic imaging or surgical procedures.

- Small Arteries: Other small arteries or venous channels may traverse these foramina in some cases.



---

Clinical Significance of the Arteries Passing Through the

Transverse Foramina

Understanding which arteries pass through the transverse foramina is vital for multiple clinical

scenarios:

Trauma

- Fractures of the cervical vertebrae, especially at C1-C2, can damage the vertebral arteries.

- Such injuries can lead to vertebral artery dissection, thrombosis, or hemorrhage, with potential for

stroke.

Surgical and Procedural Considerations

- Cervical spine surgeries, including fixation and decompression procedures, require detailed

knowledge of arterial pathways.

- Misinterpretation of imaging can lead to inadvertent injury of the vertebral artery.

Vascular Anomalies and Variations

- Variations in the entry point or course can predispose individuals to certain vascular pathologies.

- Recognizing these variants is crucial for endovascular procedures such as vertebral artery

catheterization.



Imaging and Diagnosis

- CT angiography, MRI, and Doppler studies help visualize the arteries passing through the transverse

foramina.

- Accurate identification assists in diagnosing vascular pathologies or congenital anomalies.

---

Summary and Key Takeaways

- The vertebral artery is the primary artery passing through the transverse foramina of the cervical

vertebrae, mainly from C6 to C1.

- The artery's course through these foramina provides vital blood supply to the posterior brain and

spinal cord.

- Variations in the entry point or pathway are common and clinically significant.

- Other structures, such as the vertebral vein, also pass through these foramina, sharing a close

anatomical relationship.

- Knowledge of these arteries’ pathways is essential for safe surgical interventions, accurate imaging

interpretation, and understanding potential pathology.

---

Conclusion

The transverse foramina of the cervical vertebrae form a crucial anatomical passage for the vertebral

arteries, which are vital for cerebral circulation. Recognizing the typical and variant pathways of these

arteries enhances the understanding of cervical vascular anatomy, informs clinical practice, and aids in

preventing iatrogenic injuries. As cervical spine anatomy exhibits some individual variation, continued



study and imaging are essential tools for clinicians involved in cervical spine management,

neurosurgery, and vascular interventions. The intersection of bony structures with vital arteries

exemplifies the complexity and importance of detailed anatomical knowledge in ensuring safe and

effective patient care.
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