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When an individual falls from a significant height and lands directly onto
their heels, the resulting injury often involves the calcaneus, also known as
the heel bone. The calcaneus is the largest tarsal bone in the foot, playing
a crucial role in weight-bearing and gait. Due to its location and the force
of impact, fractures of the calcaneus are common in high-energy falls.
However, the severity of the injury can extend beyond the calcaneus itself,
potentially involving adjacent bones, joints, and soft tissue structures.
Understanding the anatomy of the hindfoot and the biomechanics of impact
helps in predicting which bones and structures are most vulnerable during
such a traumatic event.

Overview of the Anatomy Relevant to Heel Impact

A comprehensive understanding of the anatomy of the hindfoot is essential to
appreciate the injury patterns resulting from a fall landing on the heel.

Calcaneus
- Largest tarsal bone
- Forms the heel prominence
- Articulates superiorly with the talus and anteriorly with the cuboid
- Contains the subtalar joint (talocalcaneal joint)
- Houses important soft tissue attachments, including the Achilles tendon
posteriorly

Adjacent Bones and Structures
- Talus
- Cuboid
- Navicular
- Tarsal bones
- Metatarsals
- Soft tissue structures, including ligaments, tendons, nerves, and blood
vessels



Mechanism of Injury in Falls Landing on the
Heel

When a person falls and lands on their heel:
- The impact generates a high-energy force concentrated on the calcaneus
- The force propagates through the bone and into surrounding structures
- The injury pattern depends on the height of the fall and the position of
the foot at landing

Common injury mechanisms include:
- Axial compression leading to bone fractures
- Shear forces causing intra-articular fractures
- Torsional stresses affecting soft tissue attachments

Most Likely Bones to Be Fractured

Falling onto the heel typically results in specific fracture patterns, with
the calcaneus being the primary bone affected. Other bones may also sustain
injury depending on the force and impact angle.

Calcaneus Fractures
- Prevalence: Most common injury among heel impacts
- Types:
- Intra-articular fractures involving the subtalar joint
- Extra-articular fractures involving the body or tuberosity
- Mechanism: Axial compression leading to a burst or compression fracture

Adjacent Bones at Risk
- Talus:
- The talus transmits the axial load from the tibia to the calcaneus
- Fracture of the talus may occur due to force transmission
- Commonly involved in talocalcaneal dislocations
- Cuboid:
- Articulates anteriorly with the calcaneus via the calcaneocuboid joint
- Fracture can occur with severe lateral impact
- Navicular:
- Articulates medially with the anterior aspect of the calcaneus
- Less commonly fractured in heel impact but susceptible in complex injuries

Other Soft Tissue and Bone Structures
- Fractures of the sustentaculum tali (a medial shelf of the calcaneus
supporting the talus)
- Fractures of the Achilles tendon insertion site
- Dislocation or fracture-dislocation of the subtalar joint



Specific Fracture Patterns and Structures
Involved

Understanding the typical fracture patterns helps in diagnosis and
management.

Intra-Articular Calcaneal Fractures
- Usually caused by high-energy axial compression
- Involve the posterior facet of the subtalar joint
- Often classified using the Sanders system based on CT imaging
- Frequently result in comminuted, depressed fractures

Barton Fractures
- Fractures involving the posterior facet of the calcaneus
- Result from shear forces during impact
- Can lead to joint incongruity if displaced

Extra-Articular Fractures
- Occur in the calcaneal tuberosity
- Usually less complex but may involve avulsion of soft tissue attachments

Fractures of the Talus and Other Bones
- Though less common, the talus can fracture due to force transmission
- Fractures of the sustentaculum tali may occur
- Fractures of the cuboid and navicular are less frequent but may occur in
severe injuries

Soft Tissue Structures at Risk

The injury is not limited to bones; soft tissues are often involved.

Ligaments
- Calcaneal ligaments, including the calcaneonavicular (spring ligament)
- Talocalcaneal ligaments
- Ligaments supporting the subtalar joint

Tendons
- Achilles tendon insertion on the posterior calcaneus
- Peroneal tendons on the lateral side



Nerves and Blood Vessels
- Sural nerve (lateral aspect)
- Posterior tibial artery and nerve (medial aspect)
- These structures are vulnerable during fracture or dislocation

Clinical Implications of Fracture Patterns

The pattern of fracture influences treatment approach and prognosis.

Intra-Articular Fractures
- Often require surgical intervention to restore joint congruity
- May lead to post-traumatic arthritis if untreated

Extra-Articular Fractures
- Usually managed conservatively unless displaced
- Healing prognosis is generally better

Associated Soft Tissue Injury
- Soft tissue swelling, hematoma, and possible compartment syndrome
- Soft tissue injury complicates management and may delay definitive
treatment

Diagnostic Approach

Prompt diagnosis is essential for optimal management.

Imaging Studies
- X-ray:
- Lateral, axial (Harris view), and oblique views
- Detects calcaneal fractures, dislocations
- CT scan:
- Gold standard for detailed fracture pattern assessment
- Guides surgical planning
- MRI:
- Useful for soft tissue injury assessment

Conclusion

In a fall landing directly on the heel, the calcaneus is most likely to
sustain a fracture, often of the intra-articular type involving the posterior
facet, due to the high-energy axial load. The talus, particularly the neck
and body, can also be fractured or dislocated due to force transmission
through the hindfoot. Adjacent bones like the cuboid and navicular may be



involved in severe injuries, especially if the impact is lateral or involves
complex mechanisms. Soft tissue structures, including ligaments, tendons such
as the Achilles, and neurovascular elements, are also at risk, leading to
potential complications beyond bone fractures. Recognizing these injury
patterns facilitates prompt diagnosis, appropriate imaging, and targeted
management to optimize functional outcomes after such traumatic incidents.

Frequently Asked Questions

What bones are most at risk of fracturing when Bob
falls onto his heel from a building?

The calcaneus (heel bone) is most likely fractured, along with possible
fractures of the talus and surrounding tarsal bones depending on the impact
severity.

What are the common symptoms indicating a calcaneal
fracture after a fall?

Symptoms include immediate heel pain, swelling, bruising, difficulty walking
or bearing weight, and sometimes a visible deformity.

Which nerves or blood vessels are at risk of injury
in a calcaneal fracture due to a fall?

The sural nerve and branches of the posterior tibial artery may be at risk,
potentially leading to numbness or compromised blood flow in the foot.

What other bones could be fractured along with the
calcaneus in such a fall?

The talus, lateral malleolus, and sometimes the distal tibia or fibula can
also be fractured depending on the fall's force and position.

How is a calcaneal fracture diagnosed after a fall?

Diagnosis involves physical examination and imaging studies such as X-rays,
CT scans, or MRI to assess the extent and complexity of the fracture.

What complications can arise from a calcaneal
fracture sustained in a fall?

Potential complications include chronic pain, arthritis, subtalar joint
dysfunction, deformity, and in severe cases, skin or soft tissue injuries.

What is the typical treatment approach for a
calcaneal fracture from a fall?

Treatment may involve immobilization with casting or splinting, non-weight
bearing, and in severe cases, surgical intervention such as open reduction
and internal fixation (ORIF).



What is the prognosis for someone who fractures their
calcaneus in a fall?

Prognosis varies; many recover with proper treatment, but severe fractures
may lead to long-term pain, deformity, or functional impairment.

Are there specific risk factors that increase the
likelihood of a calcaneal fracture in falls?

Yes, factors include high fall heights, osteoporosis, poor bone quality, and
falls from significant heights, especially in the elderly.

What preventive measures can reduce the risk of heel
fractures from falls?

Prevention includes fall-proofing environments, maintaining bone health with
proper nutrition and exercise, and using supportive footwear to reduce impact
injuries.

Additional Resources
Bob Falls Off A Building Landing On His Calcaneus, Which Bones Or Structures
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When someone experiences a fall from a significant height and lands directly
on their heel, the injury can be both severe and complex. Bob falls off a
building landing on his calcaneus, which bones or structures would most
likely be fractured? Understanding the anatomy of the heel, the typical
injury patterns, and the potential complications is essential for accurate
diagnosis and effective treatment. This guide will walk you through the key
bones, soft tissues, and structures involved when a high-impact fall results
in calcaneal trauma.

---

Anatomy of the Heel and Surrounding Structures

The calcaneus, commonly known as the heel bone, is the largest tarsal bone in
the foot. It forms the foundation of the rearfoot and plays a crucial role in
weight-bearing, shock absorption, and gait mechanics. To understand which
bones or structures are most likely to be fractured in such a fall, it’s
important to review the relevant anatomy.

The Calcaneus: The Main Bone

- Location and Function: Situated at the back of the foot, the calcaneus
supports the talus superiorly and the cuboid anteriorly. It bears a
significant portion of body weight during standing and movement.
- Structural Features:
- Posterior process: Provides attachment points for tendons.
- Sustentaculum tali: A horizontal shelf that supports the talus.
- Lateral and medial walls: Contain articular surfaces for joint formation.
- Calcaneal tuberosity: The posterior prominence where the Achilles tendon
attaches.



Adjacent Bones and Structures

- Talus: Articulates with the calcaneus inferiorly and the tibia/fibula
superiorly; involved in ankle and subtalar joint movements.
- Tibia and Fibula: The bones of the lower leg that articulate with the talus
and contribute to ankle stability.
- Tarsal bones: Including the cuboid, navicular, and cuneiforms, which form
part of the midfoot.
- Soft tissues: Including skin, fat pads, ligaments, tendons (like the
Achilles), nerves, and blood vessels.

---

Common Fracture Patterns of the Calcaneus in High-Impact Falls

When a person falls from a height and lands on their heel, the impact force
is transmitted directly through the calcaneus, often resulting in fractures.
These injuries can be classified based on their pattern, location, and
severity.

Types of Calcaneal Fractures

- Intra-articular fractures: These involve the subtalar joint surface, often
associated with joint depression or joint surface comminution.
- Extra-articular fractures: Fractures that do not involve the joint surface,
typically through the calcaneal tuberosity or lateral wall.
- Comminuted fractures: Multiple fracture fragments, often seen in high-
energy trauma.

Typical Fracture Patterns Due to Fall

- Lateral wall fractures: The lateral aspect of the calcaneus may fracture,
leading to a “bust” or “split” fracture.
- Joint depression fractures: The posterior facet of the subtalar joint can
be depressed or displaced.
- Shear fractures: High-impact forces can cause shearing of the calcaneal
body.

---

Bones and Structures Most Likely to Be Fractured

Given the anatomy and injury mechanism, certain bones and structures are more
susceptible to fractures in this scenario.

1. Calcaneus (Main Bone)

- Most Likely to be Fractured: The direct impact on the heel makes the
calcaneus the primary bone at risk.
- Common Fracture Sites:
- Lateral wall: Often fractures due to lateral compression forces.
- Calcaneal body: May sustain compression fractures, especially in joint
depression patterns.
- Posterior tuberosity: Can be fractured in avulsion injuries or direct
trauma.

2. Subtalar Joint Surface

- Intra-articular involvement: Often fractured, leading to joint surface



depression or comminution.
- Implications: These fractures can cause post-traumatic arthritis if not
properly managed.

3. Talus

- Potential Fracture or Subluxation: The talus articulates directly with the
calcaneus; high-impact trauma can cause talar fractures or dislocation.
- Associated Injuries: Talar neck fractures or dislocation may occur,
complicating the injury pattern.

4. Surrounding Bones

- Cuboid and Navicular: Less commonly fractured directly from heel strikes
but can be involved if the force propagates medially or laterally.
- Fibula and Tibia: While primarily involved in ankle injuries, high-force
impacts can sometimes cause avulsion fractures or stress fractures in these
bones.

---

Soft Tissue and Structural Injuries

In addition to bone fractures, the impact can damage surrounding soft
tissues, which can complicate recovery.

1. Soft Tissue Damage

- Skin and Subcutaneous Tissue: Lacerations, contusions, or crush injuries.
- Fat Pad of the Heel: Can be compressed or ruptured, leading to hematomas.

2. Ligaments and Tendons

- Deltoid ligament: Can be strained or torn if the ankle rolls medially.
- Achilles Tendon: May sustain injury if the heel strikes with enough force
to cause a sudden stretch or rupture.
- Lateral ligaments of the ankle: Can be sprained or torn if the foot twists
during fall.

3. Neurovascular Structures

- Posterior tibial nerve and artery: Vulnerable to injury in severe fractures
or displacements.
- Sural nerve: At risk of injury, especially with lateral wall fractures.

---

Diagnostic Approach and Imaging

Understanding which bones and structures are most likely fractured guides the
diagnostic process.

X-ray Imaging

- Standard views: Lateral, axial (Harris), and oblique views.
- Findings:
- Calcaneal fracture lines.
- Joint depression or comminution.
- Displacement of fracture fragments.



Advanced Imaging

- CT scan: Gold standard for detailed assessment of intra-articular
fractures, comminution, and joint involvement.
- MRI: Useful for soft tissue injury assessment, including tendons,
ligaments, and cartilage.

---

Summary of Most Likely Fractured Bones and Structures

| Bones/Structures | Likelihood in Fall Landing on Heel | Key Features &
Considerations |
|---------------------|-------------------------------------|----------------
--------------|
| Calcaneus | Very high | Primary bone fractured; various patterns |
| Subtalar joint surface | Very high | Intra-articular fractures common;
affects joint function |
| Talar body/neck | Moderate | Possible if force propagates; risk of
dislocation |
| Lateral wall of calcaneus | High | Fracture pattern in lateral compression
|
| Posterior tuberosity | Moderate | Avulsion injuries possible |
| Ligaments (Deltoid, lateral ankle ligaments) | Moderate | Sprains or tears
with displacement |
| Achilles tendon | Possible | Rupture in severe impact cases |
| Nerves/blood vessels | Variable | Risk in displaced or comminuted fractures
|

---

Conclusion

When Bob falls off a building and lands on his heel, the most likely injuries
involve the calcaneus, especially in intra-articular fracture patterns
affecting the subtalar joint. The bones most susceptible to fracture include
the calcaneus itself, the posterior facet of the subtalar joint, and
potentially the talus if the force is significant enough. Soft tissue
structures, including ligaments, tendons, blood vessels, and nerves, are also
at risk, especially if the fracture is displaced or involves crushing
injuries.

Timely diagnosis, often with advanced imaging like CT scans, is essential for
appropriate management—whether surgical or conservative—to optimize healing
and restore foot function. Understanding the anatomy and injury mechanics
helps clinicians anticipate which structures are most likely injured and
formulate a comprehensive treatment plan.
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