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Understanding the intricate network of nerves in the human body is essential for comprehending how the nervous
system controls movement, sensation, and autonomic functions. The peripheral nervous system is organized into
several plexuses—complex networks of intersecting nerve fibers—that serve specific regions of the body.
Among these, the cervical, brachial, lumbar, and sacral plexuses are the most prominent and clinically
significant. Each plexus gives rise to major nerves that innervate muscles, skin, and internal organs, playing
vital roles in daily function and health.

This article explores the major nerves arising from these key plexuses, detailing their anatomical courses,
functions, and clinical relevance. By understanding the origin and distribution of these nerves, healthcare
professionals and students can better diagnose nerve injuries, understand neurological deficits, and appreciate
the complexity of the nervous system.

Cervical Plexus

Overview of the Cervical Plexus

The cervical plexus is formed by the anterior rami of the first four cervical spinal nerves (C1-C4). It is
situated deep in the neck, around the transverse processes of the cervical vertebrae. Although it primarily
supplies sensation to parts of the neck, scalp, and shoulders, it also provides motor fibers to some neck
muscles.

Major Nerves Arising From the Cervical Plexus

The cervical plexus gives rise to several important nerves, which can be categorized into cutaneous (sensory)
and motor nerves:

Phrenic Nerve (C3-C5): The most significant motor nerve from the cervical plexus, the phrenic nerve is
essential for respiration as it provides motor innervation to the diaphragm. It also carries sensory fibers
from the central part of the diaphragm, mediastinal pleura, and pericardium.

Cutaneous Branches: These nerves supply sensation to parts of the neck and head, including:

Great Auricular Nerve (C2-C3): Supplies skin over the parotid gland, mastoid process, and outer
ear.

Lesser Occipital Nerve (C2): Innervates the scalp posterior and superior to the ear.

Transverse Cervical Nerve (C2-C3): Provides sensation to the anterior neck.

Supraclavicular Nerves (C3-C4): Supply skin over the clavicle and shoulder region.



Motor Branches: These innervate some of the infrahyoid muscles and other muscles of the neck:

Branches to the prevertebral muscles.

Brachial Plexus

Overview of the Brachial Plexus

The brachial plexus is a network of nerve fibers originating from the anterior rami of spinal nerves C5 through
T1. It is located in the neck and axilla (armpit), supplying motor and sensory innervation to the entire upper
limb, shoulder, and parts of the chest wall.

Major Nerves Arising From the Brachial Plexus

The brachial plexus gives rise to numerous nerves, many of which are well-known for their clinical significance:

Musculocutaneous Nerve (C5-C7): Innervates the anterior compartment of the arm, including biceps1.
brachii, brachialis, and coracobrachialis muscles. It also provides sensory innervation to the lateral
forearm.

Axillary Nerve (C5-C6): Supplies the deltoid and teres minor muscles, facilitating shoulder abduction2.
and rotation. It also provides sensation to the skin over the deltoid (regimental badge area).

Radial Nerve (C5-T1): Originates from the posterior cord and supplies all the muscles of the posterior3.
compartment of the arm and forearm, responsible for extension of the elbow, wrist, and fingers. It
provides sensory innervation to the posterior arm, forearm, and dorsum of the hand.

Median Nerve (C6-T1): Formed from contributions of the lateral and medial cords, it supplies most of the4.
flexor muscles of the forearm and some intrinsic muscles of the hand. It also provides sensation to the
lateral palm and fingers.

Ulnar Nerve (C8-T1): Supplies the intrinsic muscles of the hand, flexor carpi ulnaris, and the medial half5.
of the flexor digitorum profundus. It provides sensation over the medial hand, including the little finger
and half of the ring finger.

Clinical Relevance of the Brachial Plexus Nerves

- Injuries: Trauma to the brachial plexus can cause weakness, paralysis, or sensory deficits in the upper limb,
often seen in accidents or during childbirth (erb-duchenne or klumpke's palsy).
- Nerve blocks: Anesthetic procedures targeting these nerves are common during surgeries involving the
shoulder, arm, or hand.



Lumbar Plexus

Overview of the Lumbar Plexus

Formed by the anterior rami of spinal nerves L1-L4, the lumbar plexus is situated within the psoas major muscle.
It primarily supplies the anterior and medial thigh.

Major Nerves Arising From the Lumbar Plexus

Key nerves from the lumbar plexus include:

Femoral Nerve (L2-L4): The largest branch of the lumbar plexus, it supplies the anterior thigh muscles
(quadriceps femoris, iliacus, sartorius, pectineus) and provides sensory innervation to the anterior and
medial thigh, medial leg, and foot via its branches.

Obturator Nerve (L2-L4): Innervates the medial thigh muscles (adductors: adductor longus, brevis,
magnus, gracilis, and obturator externus). It provides sensation to the medial thigh.

Lateral Femoral Cutaneous Nerve (L2-L3): Supplies sensation to the lateral thigh (the "meralgia
paresthetica" nerve when compressed).

Clinical Significance of Lumbar Plexus Nerves

- Injuries: Compression or trauma can lead to deficits in thigh flexion, extension, or medial rotation.
- Surgical considerations: Nerve blocks in the lumbar plexus are employed for anesthesia in hip surgeries.

Sacral Plexus

Overview of the Sacral Plexus

Formed by the anterior rami of spinal nerves L4-S4, the sacral plexus lies anterior to the piriformis muscle in
the pelvis. It supplies the buttocks, perineum, and lower limbs.

Major Nerves Arising From the Sacral Plexus

Significant nerves include:

Sciatic Nerve (L4-S3): The largest nerve in the body, it supplies all muscles below the knee (except for1.
some medial thigh muscles via the obturator nerve). It divides into the tibial and common fibular nerves.

Pudendal Nerve (S2-S4): Provides motor innervation to the muscles of the perineum and external2.
genitalia, as well as sensory innervation to the perineum, clitoris, and penis.



Superior Gluteal Nerve (L4-S1): Innervates gluteus medius, gluteus minimus, and tensor fasciae latae,3.
critical for hip abduction.

Inferior Gluteal Nerve (L5-S2): Supplies the gluteus maximus, essential for hip extension and outward4.
rotation.

Posterior Femoral Cutaneous Nerve (S1-S3): Provides sensation to the posterior thigh and popliteal5.
region.

Clinical Relevance of Sacral Plexus Nerves

- Nerve injuries: Sciatic nerve damage can cause sciatica, characterized by pain radiating down the leg, weakness,
or sensory changes.
- Perineal procedures: Knowledge of the pudendal nerve is vital for anesthesia in perineal surgeries or childbirth.

Summary Table of Major Nerves From Each Plexus

| Plexus | Major Nerves | Innervation Area | Key Functions |
|---------------------|-------------------------------------|--------------------------------------------|-------------------
---------------------------|
| Cervical | Phren

Frequently Asked Questions

Which major nerves arise from the cervical plexus?

The major nerves arising from the cervical plexus include the lesser occipital nerve, greater auricular nerve,
transverse cervical nerve, supraclavicular nerves, and the phrenic nerve.

What are the main nerves originating from the brachial plexus?

The brachial plexus gives rise to major nerves such as the musculocutaneous nerve, axillary nerve, median
nerve, ulnar nerve, and radial nerve.

Which nerves are derived from the lumbar plexus?

Nerves from the lumbar plexus include the femoral nerve, obturator nerve, lateral femoral cutaneous nerve,
and the iliohypogastric and ilioinguinal nerves.

What are the key nerves originating from the sacral plexus?

The sacral plexus gives rise to important nerves like the sciatic nerve, pudendal nerve, superior gluteal nerve,
and inferior gluteal nerve.

How do the nerves from the cervical plexus contribute to neck and shoulder



innervation?

Nerves like the transverse cervical and supraclavicular nerves supply sensation to parts of the neck and
shoulder, while the phrenic nerve controls diaphragmatic movement.

What is the significance of the brachial plexus in limb innervation?

The brachial plexus provides motor and sensory innervation to the shoulder, arm, forearm, and hand, making it
essential for limb movement and sensation.

Which nerve from the lumbar plexus is primarily responsible for thigh flexion?

The femoral nerve, originating from the lumbar plexus, primarily innervates the anterior thigh muscles
responsible for hip flexion and knee extension.

How does the sacral plexus contribute to lower limb function?

The sacral plexus supplies nerves like the sciatic nerve, which innervates most of the muscles of the posterior
thigh, leg, and foot, enabling movement and sensation in the lower limb.

Additional Resources
Nerves: An In-Depth Exploration of the Major Nerves Arising from the Cervical, Brachial, Lumbar, and Sacral
Plexuses

Understanding the intricate network of nerves that emanate from the human body's plexuses is fundamental for
clinicians, students, and anyone interested in neuroanatomy. These nerve plexuses serve as critical hubs,
orchestrating motor and sensory functions across the limbs and trunk. In this comprehensive review, we delve
into the major nerves originating from the cervical, brachial, lumbar, and sacral plexuses, providing an
insightful guide to their anatomy, function, and clinical relevance.

---

The Cervical Plexus: The Nerve Network of the Neck

The cervical plexus is formed by the anterior rami of the first four cervical spinal nerves (C1–C4). It is
located deep to the sternocleidomastoid muscle, supplying nerves to the neck, portions of the scalp, and parts
of the shoulder.

Major Nerves From the Cervical Plexus

The cervical plexus predominantly gives rise to cutaneous nerves, with some motor contributions. Its most
prominent nerves include:

- Phrenic Nerve (C3–C5): The standout nerve of the cervical plexus, the phrenic nerve is the sole motor supply
to the diaphragm, making it vital for respiration. It also provides sensory innervation to the central part of
the diaphragm, mediastinal pleura, and pericardium.

- Lesser Occipital Nerve (C2): Supplies the scalp posterior and superior to the ear.

- Great Auricular Nerve (C2–C3): Innervates skin over the parotid gland, mastoid process, and parts of the



auricle.

- Transverse Cervical Nerve (C2–C3): Provides sensation to the anterior neck.

- Supraclavicular Nerves (C3–C4): Supply the skin over the shoulder, clavicle, and upper chest.

Clinical Relevance: The phrenic nerve's role in breathing underscores its importance; injury can lead to
diaphragmatic paralysis. The other cutaneous nerves are frequently involved in neck surgeries or trauma,
leading to sensory deficits.

---

The Brachial Plexus: The Nerve Network of the Upper Limb

The brachial plexus is a complex network formed by the anterior rami of spinal nerves C5 through T1. It is
situated between the anterior and middle scalene muscles in the neck and gives rise to almost all nerves that
innervate the upper limb.

Major Nerves From the Brachial Plexus

The brachial plexus divides into roots, trunks, divisions, cords, and terminal branches, but for clarity, we
focus on the major terminal nerves:

- Musculocutaneous Nerve: Arises from the lateral cord (C5–C7). It supplies the anterior compartment of the
arm, including muscles like the biceps brachii, brachialis, and coracobrachialis, facilitating flexion at the elbow
and supination of the forearm.

- Axillary Nerve: Originates from the posterior cord (C5–C6). It innervates the deltoid and teres minor
muscles, crucial for shoulder abduction and lateral rotation.

- Radial Nerve: Also from the posterior cord (C5–T1). It supplies the posterior arm and forearm muscles,
including the triceps brachii, enabling extension of the elbow, wrist, and fingers, as well as sensory innervation
to the posterior arm, forearm, and lateral hand.

- Median Nerve: Formed from contributions of both lateral and medial cords (C5–T1). It supplies most of the
anterior forearm muscles and some intrinsic hand muscles, facilitating flexion of the wrist and fingers, as well
as thumb movements.

- Ulnar Nerve: Arises from the medial cord (C8–T1). It supplies intrinsic hand muscles and some forearm muscles,
enabling fine motor movements and sensation on the medial side of the hand.

Clinical Relevance: Injuries to these nerves can cause characteristic deficits, such as wrist drop with radial
nerve injury or hand clawing with ulnar nerve damage. The brachial plexus is also a common site for traumatic
injuries, especially during childbirth or accidents.

---

The Lumbar Plexus: The Nerve Network of the Lower Back and Thigh

Formed by the anterior rami of spinal nerves L1–L4, with contributions from T12 via the subcostal nerve, the
lumbar plexus is situated within the psoas major muscle. It primarily supplies the anterior and medial regions of
the thigh.



Major Nerves From the Lumbar Plexus

Key nerves include:

- Genitofemoral Nerve (L1–L2): Provides sensory innervation to the scrotum in males and mons pubis in females,
as well as the anterior thigh.

- Lateral Femoral Cutaneous Nerve (L2–L3): Supplies sensation to the lateral thigh; entrapment can cause
meralgia paresthetica.

- Femoral Nerve (L2–L4): The largest branch of the lumbar plexus, it supplies the anterior thigh muscles
(quadriceps, iliacus, sartorius) crucial for hip flexion and knee extension, and provides sensory innervation to
the anterior thigh and medial leg via the saphenous nerve.

- Obturator Nerve (L2–L4): Innervates the medial thigh muscles (adductors), enabling thigh adduction, and
supplies sensory innervation to the medial thigh.

Clinical Relevance: Damage to the femoral nerve results in weakness of thigh flexion and knee extension, with
sensory loss over the anterior thigh and medial leg. Obturator nerve injury can cause difficulty in thigh
adduction.

---

The Sacral Plexus: The Nerve Network of the Pelvis and Posterior
Thigh

The sacral plexus is formed by the anterior rami of spinal nerves L4–S4. It is located on the posterior pelvic
wall and gives rise to nerves that innervate the pelvis, perineum, posterior thigh, and lower limb.

Major Nerves From the Sacral Plexus

Prominent nerves include:

- Sciatic Nerve: The largest nerve in the body, it originates from L4–S3. It supplies the posterior thigh muscles
(hamstrings), all muscles below the knee via its tibial and common fibular branches, and provides sensory
innervation to parts of the leg and foot.

- Pudendal Nerve (S2–S4): Provides motor innervation to the muscles of the perineum and external genitalia, as
well as sensory innervation to the perineum, external genitalia, and anal canal.

- Superior Gluteal Nerve (L4–S1): Innervates the gluteus medius, gluteus minimus, and tensor fasciae latae,
important for hip abduction and stabilization during gait.

- Inferior Gluteal Nerve (L5–S2): Supplies the gluteus maximus, essential for hip extension and outward
rotation.

- Posterior Femoral Cutaneous Nerve (S1–S3): Provides sensation to the posterior thigh and popliteal region.

Clinical Relevance: Sciatic nerve injury can cause foot drop, loss of sensation in the lower leg, and paralysis
of muscles below the knee. Damage to the pudendal nerve can lead to incontinence or sexual dysfunction.

---



Conclusion: The Interconnected Significance of the Nerve Plexuses

The cervical, brachial, lumbar, and sacral plexuses form a sophisticated and vital network that orchestrates
motor control and sensory input across the human body’s upper and lower limbs and trunk. Recognizing the
major nerves that arise from each plexus not only enhances anatomical understanding but also informs clinical
diagnosis and management of nerve injuries, entrapments, and neuropathies.

Summarized List of Major Nerves:

| Plexus | Major Nerves | Key Functions |
|---------------------|------------------------------------------------------------|-----------------------------------------
-------------------|
| Cervical | Phrenic, Lesser Occipital, Great Auricular, Transverse Cervical, Supraclavicular | Diaphragm
function, neck and shoulder sensation |
| Brachial | Musculocutaneous, Axillary, Radial, Median, Ulnar | Upper limb movement and sensation |
| Lumbar | Femoral, Obturator, Lateral Femoral Cutaneous | Thigh flexion, extension, adduction, sensation |
| Sacral | Sciatic, Pudendal, Superior Gluteal, Inferior Gluteal, Posterior Femoral Cutaneous | Leg movement,
pelvic floor, gluteal function |

Understanding these nerves' origins and pathways is essential for diagnosing nerve injuries, planning surgical
interventions, and appreciating the neuroanatomical complexity that underpins human movement and sensation.

In summary, the human body's nerve plexuses are remarkable in their organization and function. Their nerves are
not merely conduits for electrical signals but are integral to our ability to move, feel, and perform daily
activities. Recognizing their major branches and functions is a cornerstone of neuroan
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