anatomy of lower leg nerves

Anatomy of lower leg nerves plays a crucial role in the functioning of the lower extremity,
affecting motor control, sensation, and overall mobility. Understanding the complex
network of nerves in the lower leg is essential for diagnosing and treating a variety of
conditions that can impact movement and sensation. This article will delve into the
anatomy of lower leg nerves, detailing their origin, pathways, functions, and clinical
relevance.

Overview of the Nervous System in the Lower Leg

The nervous system of the lower leg is primarily composed of peripheral nerves, which
branch out from the spinal cord and innervate muscles and skin. The lower leg is supplied
by three main nerves:

1. Tibial Nerve
2. Common Peroneal Nerve

3. Saphenous Nerve

These nerves are responsible for motor and sensory functions, facilitating movement and
providing sensation to the skin.

The Tibial Nerve

Origin and Pathway

The tibial nerve is one of the two primary branches of the sciatic nerve. It originates from
the lumbosacral plexus (L4-S3) and travels down the back of the thigh, passing through the
popliteal fossa (the area behind the knee). It then enters the leg, running down the
posterior compartment.

- Anatomical Locations:
- Popliteal Fossa: The tibial nerve is located at the posterior aspect of the knee.

- Flexor Compartment: It innervates muscles in the posterior compartment of the leg,
including the gastrocnemius, soleus, and tibialis posterior.

Functions

The tibial nerve has several important functions:

- Motor Functions: It innervates the muscles responsible for plantarflexion (pointing the



toes) and inversion of the foot.
- Sensory Functions: It provides sensation to the skin on the sole of the foot and the heel
through its terminal branches, the medial and lateral plantar nerves.

Clinical Relevance

Damage or compression of the tibial nerve can lead to:

- Tarsal Tunnel Syndrome: A condition where the tibial nerve is compressed as it passes
through the tarsal tunnel, leading to pain and numbness in the foot.

- Plantar Fasciitis: While primarily a foot condition, altered function due to tibial nerve
issues can exacerbate symptoms.

The Common Peroneal Nerve

Origin and Pathway

The common peroneal nerve, also a branch of the sciatic nerve, diverges from the tibial
nerve in the popliteal fossa. It travels laterally around the neck of the fibula, where it is
susceptible to injury due to its superficial position.

- Anatomical Locations:
- Fibular Head: The nerve wraps around the fibular head before branching into two main
divisions: the superficial peroneal nerve and the deep peroneal nerve.

Functions

The common peroneal nerve is responsible for:

- Motor Functions:

- Superficial Peroneal Nerve: Innervates the lateral compartment muscles, including the
peroneus longus and peroneus brevis, which facilitate foot eversion.

- Deep Peroneal Nerve: Innervates the anterior compartment muscles, including the tibialis
anterior, which is crucial for dorsiflexion (lifting the foot).

- Sensory Functions:

- The superficial peroneal nerve provides sensation to the dorsum of the foot and the lower
lateral leg.

- The deep peroneal nerve supplies sensation between the first and second toes.



Clinical Relevance

Common peroneal nerve injury can lead to:

- Foot Drop: Inability to dorsiflex the foot, resulting in dragging of the toes during walking.
- Sensory Loss: Numbness in the dorsum of the foot and lateral aspect of the lower leg.

The Saphenous Nerve

Origin and Pathway

The saphenous nerve is a branch of the femoral nerve (L2-L4) and is the longest cutaneous
branch of the femoral nerve. It provides sensory innervation to the medial side of the leg
and foot.

- Anatomical Locations:

- Adductor Canal: The saphenous nerve travels through this canal before emerging at the
medial aspect of the knee.

Functions

The primary function of the saphenous nerve is sensory:

- Sensory Functions: It provides sensation to the skin on the medial aspect of the leg and
the foot, extending to the medial malleolus.

Clinical Relevance

The saphenous nerve can be affected by:

- Saphenous Nerve Neuralgia: Pain or discomfort along the distribution of the nerve, often
related to trauma or surgical procedures.

- Varicose Veins: Increased pressure on the saphenous nerve can lead to discomfort in
patients with varicose veins.

Common Pathologies Involving Lower Leg Nerves

Several conditions can affect the nerves of the lower leg, leading to a range of symptoms,
including pain, weakness, and sensory deficits.



Neuropathies

Peripheral neuropathies can arise from various causes, including:

- Diabetes: Diabetic neuropathy can affect sensation and motor function in the lower legs.
- Alcoholism: Nutritional deficiencies associated with chronic alcoholism can lead to
peripheral neuropathies.

- Infections: Viral or bacterial infections can damage nerves, leading to neuropathic
symptoms.

Trauma

Injuries to the lower leg can directly impact nerve function:

- Direct Compression: Fractures of the fibula or trauma to the knee can compress the
common peroneal nerve.
- Surgical Complications: Surgical procedures in the area can inadvertently damage nerves.

Entrapment Syndromes

Nerve entrapment syndromes occur when a nerve is compressed by surrounding
structures:

- Tarsal Tunnel Syndrome: As mentioned earlier, this condition affects the tibial nerve at the
ankle.

- Common Peroneal Nerve Palsy: Compression at the fibular head can lead to foot drop and
sensory loss.

Conclusion

The anatomy of lower leg nerves is intricate, with each nerve playing a vital role in motor
control and sensory feedback. Understanding the pathways, functions, and potential
pathologies associated with the tibial, common peroneal, and saphenous nerves is essential
for healthcare professionals. Accurate diagnosis and effective treatment of nerve-related
conditions can significantly enhance the quality of life for those affected. Future research
and advancements in medical technology may continue to improve our understanding of
these vital structures, leading to better therapeutic approaches for lower leg nerve injuries
and disorders.

Frequently Asked Questions



What are the major nerves of the lower leg?

The major nerves of the lower leg include the tibial nerve, common peroneal nerve (fibular
nerve), and sural nerve.

What is the function of the tibial nerve?

The tibial nerve is responsible for innervating the muscles of the posterior compartment of
the leg and providing sensation to the sole of the foot.

How does the common peroneal nerve contribute to
foot movement?

The common peroneal nerve innervates the muscles responsible for dorsiflexion and
eversion of the foot, primarily the tibialis anterior and fibularis muscles.

What are common injuries affecting lower leg nerves?

Common injuries include peroneal nerve palsy, which can occur due to compression or
trauma, leading to foot drop and loss of sensation on the dorsum of the foot.

How can nerve entrapment syndromes affect the lower
leg?

Nerve entrapment syndromes, such as tarsal tunnel syndrome, can lead to pain, tingling,
and numbness in the lower leg and foot due to compression of the tibial nerve.

What diagnostic tools are used to assess lower leg
nerve function?

Diagnostic tools include electromyography (EMG), nerve conduction studies, and imaging
techniques like MRI to evaluate nerve compression or injury.
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