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Rockwood And Green S Fractures In Adults

Understanding Rockwood and Green S Fractures in Adults Rockwood and Green S fractures in adults
refer to specific types of shoulder injuries involving acromioclavicular (AC) joint dislocations and clavicle
fractures. These injuries are common among individuals involved in falls, sports, or trauma, and
understanding their classification, diagnosis, and management is essential for effective treatment and optimal
recovery. This article provides an in-depth exploration of these fracture types, their clinical features,
diagnostic approaches, and treatment options. Overview of Shoulder Injuries in Adults Shoulder injuries are
prevalent in adults, especially those engaged in high-impact activities or involved in falls. The shoulder
complex consists of bones, muscles, ligaments, and tendons that work together to enable a wide range of
motion. Injuries to this region often involve the clavicle, scapula, acromion, coracoid process, or the AC joint.
Among these, clavicle fractures and AC joint dislocations are particularly common, with the latter being
classified using the Rockwood system, while the Green S classification is specific to certain clavicular
fractures. What Are Rockwood Fractures? Definition and Classification The Rockwood classification primarily
pertains to acromioclavicular (AC) joint injuries, which encompass a spectrum from minor sprains to complete
dislocations. It categorizes AC injuries into six types based on the severity of ligament damage and
displacement: - Type I: Sprain of AC ligament, intact coracoclavicular (CC) ligaments - Type II: Tear of AC
ligaments, sprain or intact CC ligaments, slight displacement - Type III: Complete disruption of both AC and CC
ligaments, with noticeable displacement - Type IV: Posterior displacement of the clavicle into the trapezius
muscle - Type V: More severe form of Type III with significant elevation - Type VI: Inferior displacement of the
distal clavicle into the subacromial or subcoracoid space Clinical Features - Pain over the AC joint - Visible
deformity or bump - Limited shoulder movement - Tenderness upon palpation - Swelling and bruising
Diagnostic Approach - Physical Examination: Assess tenderness, deformity, and stability - Imaging Studies: -
Standard shoulder X-rays in multiple views (especially Zanca view) - Stress views if needed - MRI in complex
cases What Are Green S Fractures? Definition and Characteristics Green S fractures are a specific type of
clavicle fracture, often seen in adolescents but can occur in adults, characterized by incomplete, bending
fractures that resemble a green twig — hence the name. They involve a bend or buckle in the clavicle without
complete disruption of the bone. Types of Clavicle Fractures Clavicle fractures are categorized based on their
location: - Medial third (proximal): Near the sternum - Middle third: Most common site - Lateral third (distal):
Near the shoulder Green S fractures typically involve incomplete fractures of the clavicle's midshaft, often
with minimal displacement. Clinical Features - Pain localized to the clavicle - Swelling and tenderness - No
significant deformity in greenstick fractures - Pain worsened by shoulder movement Diagnostic Approach - X-
ray Imaging: - Anteroposterior (AP) views - Oblique views if needed - Assessment for stability: Determine if the
fracture is complete or incomplete Pathophysiology of Rockwood and Green S Fractures Mechanisms of Injury
- Rockwood AC injuries: Usually caused by direct trauma or fall onto the shoulder, leading to ligament rupture
and joint dislocation. - Green S fractures: Result from bending forces applied to the clavicle, causing an
incomplete fracture, often from falls or direct blows. Biological Response - Ligament and soft tissue damage in
Rockwood injuries lead to instability. - In Green S fractures, the bone's elasticity allows bending without
complete breakage, which may influence healing dynamics. Diagnosis and Imaging Modalities Physical
Examination - Inspection for swelling, deformity, or bruising - Palpation to identify tenderness - Assessment of



shoulder stability and range of motion Imaging Techniques 1. X-ray Views - Standard AP view - Zanca view (for
AC joint) - Cephalic tilt view 2. Additional Imaging - MRI: For soft tissue assessment - CT scan: For complex or
uncertain fractures Differentiating Fracture Types - Complete clavicle fractures: Disruption across the entire
bone - Green S fractures: Bending without complete break - AC joint dislocations (Rockwood): Displacement at
joint with ligament damage Management Strategies for Rockwood and Green S Fractures Conservative
Treatment Suitable for many cases, especially stable injuries or greenstick fractures. - Immobilization: Using
slings or shoulder immobilizers - Pain management: NSAIDs and analgesics - Physical therapy: Initiated after
initial healing to restore movement Surgical Intervention Indicated when: - Displacement is significant,
especially in Type III-V AC injuries - Clavicle fractures are complete, displaced, or involve the lateral third -
There is associated neurovascular injury Surgical options include: - AC joint injuries: - Ligament reconstruction
- K-wire fixation - TightRope or suture button systems - Clavicle fractures: - Open reduction and internal
fixation (ORIF) with plates and screws - Intramedullary nailing Postoperative Care - Immobilization duration
varies - Gradual physiotherapy to restore strength and range of motion - Monitoring for complications like non-
union or hardware failure Prognosis and Complications Expected Outcomes - Most Rockwood and Green S
fractures heal well with appropriate treatment - Early intervention reduces risk of chronic instability or
deformity Potential Complications - Non-union or delayed union - Chronic pain or residual deformity -
Instability of the AC joint - Hardware-related issues in surgical cases - Neurovascular injury in severe
displacements Rehabilitation and Return to Activities Rehabilitation Phases 1. Initial Phase: Rest and
immobilization 2. Intermediate Phase: Gentle range of motion exercises 3. Advanced Phase: Strengthening
and functional training Return to Sports and Work - Usually after 6-12 weeks, depending on healing - Gradual
reintroduction to activities - Emphasis on proper technique and protective equipment Preventive Measures -
Use protective gear during sports - Fall prevention strategies - Strengthening shoulder and upper limb muscles
Summary Table: Key Features of Rockwood and Green S Fractures | Feature | Rockwood Fractures (AC
Dislocations) | Green S Fractures (Clavicle) | |||| | Location | AC joint | Clavicle shaft (midshaft) | | Cause |
Trauma, fall onto shoulder | Bending force, fall | | Classification | Types I-VI | Incomplete, bending fracture | |
Treatment | Conservative or surgical | Conservative or surgical | | Prognosis | Generally good with treatment |
Usually excellent, minimal deformity | Conclusion Understanding the nuances of Rockwood and Green S
fractures in adults is crucial for clinicians managing shoulder injuries. Accurate diagnosis based on clinical and
radiographic assessments ensures appropriate treatment, whether conservative or surgical. Early intervention
and tailored rehabilitation protocols facilitate optimal healing, minimize complications, and restore shoulder
function effectively. As always, individualized patient care and multidisciplinary approaches are key to
successful outcomes in these common yet complex injuries.

Rockwood and Green S fractures in adults: An in-depth review Fractures of the proximal humerus, particularly
those classified as Rockwood and Green S fractures, represent a significant subset of shoulder injuries in
adults. These fracture patterns, characterized by their unique morphology and displacement characteristics,
pose diagnostic, therapeutic, and prognostic challenges for clinicians. Understanding the nuances of these
injuries is essential for optimal management and improved patient outcomes.
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Introduction to Rockwood and Green S Fractures

Rockwood and Green S fractures refer to a specific classification of proximal humeral fractures initially
described by Robert Rockwood and Charles Green in the mid-20th century. These fractures are distinguished
by their particular pattern involving the surgical neck and the greater tuberosity, often with associated
displacement or angulation. While the term "Rockwood and Green S fracture" is sometimes used historically,
contemporary literature often refers to these injuries within the framework of the Neer classification system,
which remains the most widely adopted system for proximal humerus fractures. However, the distinctive
features of Rockwood and Green S fractures are still relevant for understanding fracture biomechanics and
surgical approaches. Epidemiology - Typically affect middle-aged and elderly adults, especially women due to
increased osteoporosis prevalence. - Account for approximately 4-5% of all fractures in adults. - The incidence
increases with age, with a peak in individuals over 60 years. Etiology - Low-energy falls, especially in
osteoporotic bones. - High-energy trauma in younger adults, such as motor vehicle accidents or falls from
height.

Classification and Morphology

Understanding the classification of Rockwood and Green S fractures is fundamental for selecting appropriate
treatment strategies.

Historical Context and Classification Systems

- Initially described as a subset of proximal humerus fractures emphasizing the pattern involving the surgical
neck and greater tuberosity. - The Neer classification (1970s) has largely supplanted earlier systems, but the
terminology persists in describing certain fracture patterns.

Features of Rockwood and Green S Fractures

- Pattern: Usually involve a fracture of the surgical neck of the humerus with associated displacement. -
Greater tuberosity involvement: Often displaced or comminuted, sometimes involving the articular surface. -
Fracture lines: Typically oblique or transverse, with potential for multi-part configurations. - Displacement:
Frequently displaced due to muscular forces, especially the rotator cuff muscles.

Variants and Subtypes

- Two-part fractures: Surgical neck fracture with or without tuberosity displacement. - Three-part fractures:
Involving the surgical neck and one tuberosity (either greater or lesser). - Four-part fractures: Both
tuberosities and the humeral head are displaced, often associated with higher complication rates.

Pathophysiology and Biomechanics

Understanding the biomechanics of Rockwood and Green S fractures provides insights into their fracture



patterns and potential complications.

Muscle Forces and Displacement

- The rotator cuff muscles (supraspinatus, infraspinatus, subscapularis, teres minor) exert forces that influence
fracture displacement. - The deltoid muscle tends to pull the shaft superiorly, leading to varus or valgus
deformities. - The rotator cuff muscles often displace the tuberosities, especially the greater tuberosity,
superiorly and posteriorly.

Mechanism of Injury

- A fall onto an outstretched hand or directly onto the shoulder causes axial loading and torsional forces. - The
direction and magnitude of force influence whether the fracture is minimally displaced or comminuted.

Implications for Fracture Stability

- The integrity of the calcar region (the medial cortical support) is crucial for maintaining fracture stability. -
Osteoporotic bones are more prone to displacement and comminution due to decreased bone mineral density.

Clinical Presentation and Diagnosis

Early and accurate diagnosis is critical to prevent complications such as malunion, non-union, or avascular
necrosis.

Clinical Features

- History: Recent fall or trauma, with pain localized to the shoulder. - Physical Exam: - Tenderness over the
proximal humerus. - Limited shoulder range of motion, especially abduction and elevation. - Visible deformity
or swelling in displaced cases. - Ecchymosis and soft tissue swelling may be present.

Imaging Modalities

- Plain Radiographs: - Anteroposterior (AP) view: critical for initial assessment. - Lateral (Y) view: helps
visualize displacement and angulation. - Axillary view: essential for understanding fracture pattern and
tuberosity displacement. - Advanced Imaging: - CT scans are useful for complex or comminuted fractures,
especially to define articular involvement and plan surgical intervention. - MRI may assess soft tissue injury
but is less commonly used for fractures.

Radiographic Assessment Parameters - Displacement (>1 cm or >45°
angulation considered significant). - Number of fracture parts. - Degree
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of comminution. - Tuberosity displacement. - Vascular status
considerations (e.g., signs of avascular necrosis).

Management Strategies

Treatment options are influenced by fracture pattern, patient age, bone
quality, activity level, and comorbidities.

Non-Operative Management

Indications: - Minimally displaced fractures. - Elderly patients with low
functional demands. - Patients with significant surgical risk. Approach: -
Shoulder immobilization in a sling or brace. - Pain management. - Early
passive and active-assisted mobilization to prevent stiffness. - Close
radiographic monitoring for displacement progression. Outcomes: - Many
minimally displaced Rockwood and Green S fractures heal well with
conservative treatment. - Risks include malunion, shoulder stiffness, and
rotator cuff dysfunction.

Surgical Management

Indications: - Displaced or complex fractures. - Fractures involving the
articular surface or with significant comminution. - Fractures in young or
active patients requiring optimal functional recovery. - Failed
conservative management. Surgical Options: 1. Open Reduction and
Internal Fixation (ORIF): - Using locking plates and screws. - Suitable for
2- and 3-part fractures. - Aim to restore anatomy and allow early
mobilization. 2. Percutaneous Fixation: - Minimally invasive approach. -
Often employed in selected cases with favorable fracture patterns. 3.
Humeral Head Replacement (Hemiarthroplasty or Total Shoulder
Arthroplasty): - Considered in 4-part fractures or fractures with
compromised vascularity. - Indicated when fixation is unlikely to succeed



or in elderly with osteoporotic bones. 4. Intramedullary Nailing: - Less
common but can be used in specific cases. Postoperative Rehabilitation: -
Early mobilization protocols to prevent stiffness. - Gradual strengthening
exercises. - Close monitoring for complications such as fixation failure or
avascular necrosis.

Complications and Prognosis

Understanding the potential complications of Rockwood and Green S
fractures informs prognosis and follow-up strategies.

Common Complications

- Avascular Necrosis (AVN): - Particularly in fractures involving the
humeral head. - Risk increased in displaced four-part fractures. -
Malunion or Non-union: - Malalignment may impair shoulder function. -
Non-union is rare with proper fixation. - Rotator Cuff Injury: - Can result
from fracture displacement or iatrogenic injury. - Post-Traumatic
Shoulder Stiffness: - Managed with physiotherapy; can be mitigated with
early mobilization. - Hardware Failure or Loosening: - Especially in
osteoporotic bones. - Infection: - Rare but significant in surgical cases.

Prognosis Factors - Age and bone quality. - Fracture complexity. - Timing
of intervention. - Presence of comorbidities. - Adequacy of rehabilitation.
Generally, minimally displaced fractures have excellent outcomes with
conservative management. Displaced or complex fractures require
meticulous surgical management to optimize functional recovery.

Recent Advances and Future Directions

Research continues to evolve in the management of Rockwood and Green
S fractures, with several promising areas: - Biomaterials and Fixation
Technology: Improved locking plates and bioabsorbable screws enhance
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fixation stability. - Minimally Invasive Techniques: Reduction in soft
tissue disruption and faster recovery. - Biological Augmentation: Use of
bone grafts or growth factors to promote healing in osteoporotic bones. -
Vascular Preservation Strategies: Techniques to minimize AVN risk
during surgical repair. - Rehabilitation Protocols: Tailored physiotherapy
programs based on fracture type and patient profile. Emerging imaging
modalities, such as 3D imaging and augmented reality, are also aiding
preoperative planning and intraoperative navigation.

Conclusion

Rockwood and Green S fractures of the adult proximal humerus
exemplify the complexity of shoulder injuries, blending biomechanics,
patient factors, and surgical

Questions & Answers About rockwood and green s fractures in
adults

No Question Answer

1 What are Rockwood and Green S
fractures in adults?

Rockwood and Green S fractures are classifications used to
describe specific types of acromioclavicular (AC) joint injuries,
with Rockwood focusing on severity and displacement, and
Green S describing certain clavicular fractures. They help guide
treatment decisions.

2 How are Rockwood classifications
different from Green S fracture
types?

Rockwood classification categorizes AC joint injuries from Type I
to Type VI based on ligament damage and displacement,
whereas Green S fractures refer to specific clavicular fracture
patterns, often located mid-shaft, with a focus on fracture
morphology rather than joint injury severity.

3 What are the typical treatment
options for Rockwood type III and
higher injuries?

For Rockwood Type III and above, treatment may involve
surgical intervention such as AC joint stabilization or clavicular
fixation, especially if there is significant displacement,
instability, or functional impairment. Conservative management
may be suitable for lower-grade injuries.

4 Are Green S fractures considered
stable or unstable in adult patients?

Green S fractures are generally considered stable, especially
when non-displaced, but certain fracture patterns may be
unstable and require surgical fixation to prevent malunion or
nonunion.



5 What imaging modalities are most
effective for diagnosing Rockwood
and Green S fractures?

Standard shoulder and clavicle radiographs are the first-line
imaging techniques. In complex cases, CT scans provide
detailed fracture visualization, aiding in accurate classification
and treatment planning.

6 What are the potential
complications associated with
untreated Rockwood or Green S
fractures?

Untreated or improperly managed fractures can lead to chronic
pain, joint instability, deformity, decreased shoulder function, or
nonunion, emphasizing the importance of accurate diagnosis
and appropriate treatment.

7 Can conservative management be
effective for all Rockwood and
Green S fractures?

Conservative treatment may be effective for low-grade
Rockwood injuries (Type I and II) and certain Green S fractures
that are nondisplaced or minimally displaced. More severe or
displaced injuries often require surgical intervention.

8 What is the role of physiotherapy in
managing Rockwood and Green S
fractures in adults?

Physiotherapy is integral post-treatment to restore shoulder
strength, stability, and range of motion. It is especially
important after surgical fixation or conservative management to
ensure optimal functional recovery.

Rockwood classification, Greenstick fractures, adult fractures, shoulder fractures, clavicle fractures, fracture
management, fracture fixation, orthopedic trauma, fracture types, adult bone injuries
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