
Below Knee Amputation Anatomy

Below knee amputation anatomy is a critical subject for understanding the impact of losing a limb below the
knee. This procedure, also known as transtibial amputation, involves the surgical removal of the foot and
lower leg, specifically below the knee joint. The reasons for this procedure can vary from traumatic injuries to
chronic medical conditions such as diabetes or peripheral vascular disease. This article delves into the anatomy
involved in below knee amputation, the surgical procedure, and the implications for rehabilitation and
prosthetics.

Understanding Below Knee Amputation

Below knee amputation is a surgical procedure that necessitates a comprehensive understanding of the anatomy
of the lower leg. This includes bones, muscles, nerves, and blood vessels. The goal is to preserve as much
healthy tissue as possible while ensuring that the remaining limb can support a prosthetic device.

Indications for Below Knee Amputation

Below knee amputation may be indicated for several reasons, including:

1. Trauma: Severe injuries from accidents that result in irreparable damage to the lower leg.
2. Infection: Osteomyelitis or severe infections that do not respond to treatment and threaten the patient’s
health.
3. Peripheral Vascular Disease: Lack of blood flow due to narrowed or blocked arteries, often seen in diabetic
patients.
4. Tumors: Malignant or benign tumors in the lower leg that necessitate amputation.
5. Congenital Conditions: Birth defects that affect the lower leg.



Anatomy of the Lower Leg

The lower leg comprises several anatomical structures that are crucial for understanding the implications of
below knee amputation.

Bones

The primary bones involved in the anatomy of the lower leg are:

- Tibia: The larger and stronger of the two bones, it bears most of the body’s weight.
- Fibula: This is the thinner bone located alongside the tibia, providing structural support and stability but
not bearing significant weight.

During a below knee amputation, the goal is to preserve as much of the tibia as possible for better prosthetic
support.

Muscles

The muscles of the lower leg can be categorized based on their location:

- Anterior Compartment: Contains the tibialis anterior, extensor hallucis longus, and extensor digitorum
longus. These muscles are responsible for dorsiflexion of the foot.
- Lateral Compartment: Includes the fibularis longus and fibularis brevis, which facilitate eversion of the foot.
- Posterior Compartment: Houses the gastrocnemius and soleus, which are essential for plantarflexion and
support during walking.

Amputation may affect the muscle balance and function, requiring rehabilitation for strength and mobility.

Nerves

Key nerves in the lower leg include:

- Tibial Nerve: Supplies muscles in the posterior compartment and provides sensation to the sole of the foot.
- Common Peroneal Nerve: Branches into the superficial and deep peroneal nerves, supplying the anterior and
lateral compartments.

Preserving nerve function as much as possible is essential for postoperative recovery and the effectiveness of
prosthetics.

Blood Vessels

The vascular supply to the lower leg is critical for healing and rehabilitation. The major vessels include:

- Popliteal Artery: The continuation of the femoral artery, divided into the anterior and posterior tibial
arteries below the knee.
- Veins: Accompanying veins, such as the great saphenous vein, play a role in venous return from the lower leg.

Maintaining an adequate blood supply during and after the amputation process is crucial for healing and the
prevention of complications.



The Surgical Procedure

The surgical process for below knee amputation involves several steps that are performed under anesthesia.

Preoperative Preparation

Before surgery, a thorough evaluation is conducted, including:

- Medical history and physical examination.
- Imaging studies (e.g., X-rays, MRIs) to assess the extent of damage.
- Discussion of potential risks and benefits of the procedure.

Surgical Technique

The steps in the surgical technique typically include:

1. Incision: A long incision is made around the lower leg, typically at a point just below the knee joint.
2. Bone Resection: The tibia is cut at an appropriate length, typically preserving 5 to 7 cm of the bone for
prosthetic fitting.
3. Soft Tissue Management: Muscles and tendons are carefully dissected and reattached to create a stable
stump.
4. Closure: The incision is closed with sutures, and a sterile dressing is applied.

Postoperative Care

After surgery, the focus shifts to recovery and rehabilitation:

- Pain Management: Medications are administered to control pain.
- Wound Care: Regular monitoring of the surgical site to prevent infection.
- Physical Therapy: Initiated early to encourage mobility and strength in the residual limb.

Rehabilitation and Prosthetic Fitting

Rehabilitation is a significant aspect of recovery following below knee amputation. The goal is to help the
patient regain mobility and independence.

Physical Rehabilitation

Key components of physical rehabilitation include:

- Strength Training: Focusing on the remaining leg and core muscles to support mobility.
- Balance Exercises: Improving stability and coordination to prepare for walking with a prosthetic.
- Gait Training: Teaching the patient how to walk with crutches or a walker initially, progressing to the use
of a prosthetic limb.



Prosthetic Options

Prosthetic devices for below knee amputation are designed to restore function and mobility. Options include:

1. Patellar Tendon-Bearing Prosthesis: Utilizes the patellar tendon for weight distribution.
2. Total Surface Bearing Prosthesis: Distributes pressure across the entire residual limb surface.
3. Microprocessor-Controlled Prosthetics: Advanced technology that adjusts to the user’s walking pattern.

Choosing the right prosthetic is essential for comfort and functionality, and regular follow-ups with
prosthetists are necessary for adjustments.

Conclusion

In summary, below knee amputation anatomy encompasses a complex interplay of bones, muscles, nerves, and
blood vessels that are crucial to understanding the surgical procedure and its implications. The process of
amputation requires careful planning, execution, and postoperative care to ensure optimal recovery and
rehabilitation. With advancements in prosthetic technology and rehabilitation practices, individuals who
undergo below knee amputation can achieve significant improvements in mobility and quality of life. The journey
of recovery is not only physical but also emotional, requiring support from healthcare providers, family, and
peers.

Frequently Asked Questions

What anatomical structures are typically removed during a below knee
amputation?
During a below knee amputation, the structures typically removed include the tibia, fibula, surrounding soft
tissues, muscles, blood vessels, and nerves below the knee joint.

How does the anatomy of the residual limb affect prosthetic fitting?
The anatomy of the residual limb, including its shape, length, and soft tissue integrity, directly affects the
fitting of a prosthetic limb, influencing comfort, stability, and mobility.

What are the common types of below knee amputation techniques?
Common types of below knee amputation techniques include the Syme's amputation, which preserves the ankle
joint, and the standard below knee amputation, which involves cutting through the tibia and fibula.

What role do the muscles in the residual limb play after a below knee
amputation?
The muscles in the residual limb play a crucial role in stabilizing the prosthetic limb, providing power for
movement, and maintaining balance during ambulation.

What are the potential complications related to the anatomy of below knee
amputations?
Potential complications include infection, poor wound healing, phantom limb pain, and issues related to the
alignment and fit of the prosthetic device.



How does the vascular anatomy change after a below knee amputation?
After a below knee amputation, the vascular anatomy changes as blood flow is redirected, and remaining blood
vessels must adapt to supply the residual limb and support healing.

What is the significance of the tibia and fibula in the context of below knee
amputation?
The tibia and fibula are crucial for weight-bearing and stability; their proper alignment and length after
amputation are vital for effective prosthetic function and ambulation.

How does the skin's anatomy impact the healing process post-amputation?
The skin's anatomy, including its thickness and elasticity, impacts the healing process by affecting how well the
residual limb can form a stable surface for the prosthesis and how it responds to pressure and friction.
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