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Scapula Fractures

Lennard Funk

Presenter
Presentation Notes
The first investigator to publish on the topic of scapula fractures was Desault in 1805.[Desault] Because of the rarity of this injury, the literature is replete with small case series or retrospective reports with poorly controlled variables. 

Desault PJ. A Treatise on Fractures, Luxations, and Affections of the Bones. Philadelphia: Fry and Kanmerer; 1805. p. 57-67. 
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Anatomy

Presenter
Presentation Notes
The back of the scapula is divided by the scapula spine into the supraspinatus and infraspinatus fossae, which are origins for their respectively named muscles. 
Its concave anterior surface serves as a broad origin for the subscapularis muscle. 
Along with the clavicle, the acromion serves as origin for the deltoid muscle. 
The trapezius also originates on the acromion and spine anteriorly. 
The medial border of the scapula is the site of attachment of the serratus anterior, which functions in scapula protraction, and rhomboid muscles, the function of which is scapula retraction. 
The levator scapulae muscle inserts on the superior medial border and is specifically named for its function. 
The lateral border of the scapula forms a thick condensation of bone that ends in the neck of the scapula and is the site of origin of the teres major and minor muscles, as well as the insertion for the long head of the triceps on the neck, and part of latissimus dorsi at the inferior angle.
The coracoid process is the origin for the coracoclavicular and coracoacromial ligaments, and for the coracobrachialis and short head of biceps muscles, as well as the insertion for the pectoralis minor.
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Neurovascular structures

Axillary Nerve

Suprascapular Nerve

Presenter
Presentation Notes
Just proximal to the coracoid on the superior margin is the scapula incisura, traversed by the transverse scapular ligament, above which lies the suprascapular artery and below which runs the same nerve.
The axillary nerve emerges from the quadrilateral space below Teres minor.
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Superior Suspensory Complex

Bony Ring:
1. Glenoid
2. Coracoid
3. Acromion
4. Distal clavicle
5. ACJ
6. CC Ligs.

Superior Strut:
# Clavicle

Inferior Strut:
# Lateral Border

Presenter
Presentation Notes
The scapula is part of a suspensory mechanism, which attaches the upper extremity to the axial skeleton by the clavicle. 
The only direct bony link to the axial skeleton is via the clavicle.
Thus the upper extremity is ‘suspended’ by a linkage of ligaments and muscles from the clavicle & thorax.
Eighteen muscular origins and insertions on the scapula aid in its function to provide a stable base from which glenohumeral mobility can occur.
The SSSC is a bony–soft tissue ring made up by the glenoid, coracoid, and acromion processes, as well as the distal clavicle, the acromioclavicular joint, and coracoclavicular ligaments. The superior strut is the middle clavicle, and the inferior strut is the lateral scapula. Lesions to two of these structures allow for significant displacement at the individual site and the entire SSSC itself. 
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Scapula Motion

Presenter
Presentation Notes
60% Glenohumeral
40% Scapulothoracic
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Mechanics

Presenter
Presentation Notes
Motion of the humerus results from simultaneous motion at the sternoclavicular, acromioclavicular, scapulothoracic, and glenohumeral articulations. 
This concert of muscular forces constrain the scapula body on the thorax at approximately 35° anteverted to the coronal plane, 
and position the glenoid fulcrum so that the rotator cuff can function as a dynamic stabilizer of the proximal humerus. 
This force vector of the rotator cuff, compressing the humeral head against the glenoid, counteracts the shear forces on the glenohumeral joint imparted by the large deltoid muscle.
These forces are formidable even during ordinary activities; when the arm is held in 90° of abduction, the joint reactive force is 90% of body weight.
The unrestrained configuration of the shoulder and associated joints results in exceptional axial and rotational mobility. At less than 90 degrees of abduction the deltoid muscle force creates a shear vector in the glenoid fossa. This force is neutralized by the rotator cuff muscle, which generates a stabilizing compressive force across the glenoid. If there is an alteration in the glenoid axis caused by a displaced fracture displacement, the lever arm of the rotator cuff muscle is distorted, converting the compressive force into a shear or sliding force. Then forces are magnified at 45 degrees or more of glenoid fracture tilt. 
In addition, a fracture of the scapular spine may cause rotator cuff dysfunction because the entire scapula collapses with hortening, with resultant shortening of the rotator cuff lever arm.
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Frequency
1% of all fractures

5% of all shoulder fractures. 

50%50%

7%
8%

25%25% 10%

Presenter
Presentation Notes
Approximately 50% of scapula fractures involve the body and spine. 
Glenoid neck constitute about 25% 
fractures of the glenoid cavity (glenoid rim and fossa) make up approximately 10% of scapula fractures. 
The acromial and coracoid processes account for 8% and 7%, respectively.
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Associated Injuries
# Rib fractures - 25-45% 

# Pulmonary injury - 15-55% 

# Humeral fractures - 12% 
• (5-10% brachial plexus injury) 

# Skull fractures - 25% 

# CNS deficits 5%

# Major vascular injury - 11%

# Splenic injury - 8%

Presenter
Presentation Notes
Scapula fractures are relatively uncommon. However, they do have a high association with concomitant injuries. Research shows that 80-95% of scapula fractures have associated injuries. The associated injuries may be multiple and/or life-threatening. As a result, diagnosis and treatment of scapular injuries may be delayed or suboptimal. Long-term functional impairment may occur. As more focus is placed on the proper management of scapular injuries, functional outcomes should improve. 
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Diagnosis

#Incidental
#Late
#Chest x-ray
#Suspicion
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X-Rays

Presenter
Presentation Notes
AP of Shoulder:�          - it is essential to rule out articular involvement with a high quality AP view in which there is no overlap of the humerus over the glenoid;�                - ideally, the view should be purely tangential to the glenoid;�      - 45 deg cephalic tilt allows evaluation of coracoid fractures;�      - Apical Oblique View:�      - CXR: rib fractures� 
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CT Scan

Presenter
Presentation Notes
- CT Scanning:�      - allows more accurate assesment of articular step off, as well as displacement and angulation of glenoid neck;�      - CT scanning is particulary helpful in evaluation of intra articular glenoid frx;
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3D Print

Presenter
Presentation Notes
http://www.scpm.salford.ac.uk/enterprise/equipment_facilities
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Classification

Ada JR, Miller MD. Clin Orthop 1991

Presenter
Presentation Notes
The classifications of Ada and Miller, as well as that of Hardegger et al, are comprehensive and anatomically defined. The former is based on a retrospective experience of 116 scapulae, for which nomenclature was developed for fractures of each scapula process (acromion and coracoid), three types of neck fractures, as well as the glenoid and body. The Hardegger classification is similar but names two types of glenoid and two types of neck fractures. This classification is based on the experience of 37 operatively treated fractures.

Ada JR, Miller MD. Scapular fractures: Analysis of 113 cases. Clin Orthop 1991;269:174-80. 
Hardegger FH, Simpson LA, Weber BG. The operative treatment of scapular fractures. J Bone Joint Surg Br 1984;66:725-31. 
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Management

#Life threatening injuries
#Often referred late

#Historically non-operative treatment
#“good results”
#“forgiving bone”

Presenter
Presentation Notes
Historically, scapula fractures have been treated with closed means. One of the earliest descriptions of treating scapula fractures was published in 1805 in Desault’s treatise on fractures. More recently, indications for operative management have been described. Hardegger et al reported that if significant displacement occurs, conservative treatment alone cannot restore congruence, and stiffness and pain may result, thereby indicating open reduction and stabilization.
The management of scapula fractures has historically been nonoperative, perhaps in part because of the paucity of information regarding outcomes, combined with a relative unfamiliarity in treating these injuries. Treatment has emphasized symptom relief and early motion to prevent long-term stiffness. After motion is restored in the first four to 6 weeks, therapy is directed at rehabilitating the rotator cuff and strengthening parascapular musculature. Because more than 90% of scapula fractures are minimally displaced, this noninvasive approach is effective for most.
No well-documented role for closed reduction techniques or effective orthotic management exists.
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Outcomes
#> 90% are undisplaced

#Displaced #’s:
• 50% pain
• 40% weakness
• 20% limited function

Hardegger et al. J Bone Joint Surg Br 1984
Ada JR, Miller MD. Clin Orthop 1991 
Goss. J Bone Joint Surg Am 1992
Mayo et al. CORR 1998
Nordqvist A, Petersson C. Clin Orthop 1992  
Pace & Copeland. J Bone Joint Surg Br 2005

Presenter
Presentation Notes
A number of investigators have accumulated data about injury characteristics that may portend a poor prognosis, shedding light on potential indications for surgery. These recommendations fall more in line with contemporary management principles for other periarticular fractures.

Ada & Miller did a follow-up of 16 such patients treated nonoperatively, of whom 50% had pain, 40% had exertional weakness, and 20% had decreased motion at a minimum of 15 months' follow-up. A group of eight patients in this same study were treated operatively, and all achieved a painless range of motion. 

Nordqvist and Petersson analyzed 68 patients with a mean 14-year follow-up and found that 50% of patients with residual deformity have shoulder symptoms. 

[Nordqvist A, Petersson C. Fracture of the body, neck or spine of the scapula: A long-term follow-up study. Clin Orthop 1992;283:139-44.] 
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2 years after scapula #
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Indications for Surgery

# Glenoid Fractures:
• Articular displacement (> 5mm)

# Scapula Neck:
• > 40 degrees
• > 1 cm

Ada JR, Miller MD. Clin Orthop 1991 
Pace & Copeland. J Bone Joint Surg Br 2005

Presenter
Presentation Notes
Displaced articular fractures of the glenoid, for example, are the clearest indication for surgery. If humeral head subluxation, early arthrosis, and a poor outcome are to be prevented, open reduction internal fixation (ORIF) should be performed. 
Fractures of the scapula neck should be treated operatively if displacement or angulation renders functional imbalance to the parascapular musculature. Ada and Miller have recommended ORIF if the glenoid is medially displaced more than 9 mm or there is more than 40° of angular displacement. 
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Indications for Surgery

#Acromion fractures:
• Downward angulation

#Coracoid fractures:
• Displaced significantly
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Bony Ring:
1. Glenoid
2. Coracoid
3. Acromion
4. Distal clavicle
5. ACJ
6. CC Ligs.

Superior Strut:
# Clavicle

Inferior Strut:
# Lateral Border

Floating Shoulder

Presenter
Presentation Notes
Double disruption of the superior shoulder suspensory complex (SSSC) is an entity that has gained distinct attention since Goss discussed its significance in relation to scapula fractures. The significance of this entity was recognized much earlier, however, by a number of investigators noting that the weight of the arm and the muscle forces acting on the humerus result in a typical pattern of displacement inferior and anteromedial. Therefore, treatment recommendations have consisted of stabilizing one or both lesions to restore integrity to the SSSC, thereby preserving its function of maintaining a stable relationship between the upper extremity and axial skeleton, and providing a firm attachment for the many soft tissues that enable shoulder function.
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Floating Shoulder

Stable Unstable

Presenter
Presentation Notes
Herscovici et al[24] reported on ORIF of seven clavicle fractures in patients with ipsilateral scapula neck fractures. In this series, all patients achieved excellent functional results with no deformity at 48.5-month follow-up. Two other patients in this series treated nonoperatively had significant shoulder drooping and decreased range of motion. Others have advocated internal fixation of just the clavicle as well for restoration of length and sufficient stability.[22] [48] Leung et al[33] treated 15 such patients with internal fixation of both the fractures and discovered good or excellent results in 14 patients 25 months after surgery.
Ramos et al,[48] on the other hand, reviewed 16 patients with ipsilateral clavicle and scapula neck fractures treated conservatively. Ninety-two percent had good or excellent results at 7.5-year follow-up. A significant shortcoming of the three former studies is that none documented the degree of displacement of the scapula neck fracture, and in the latter, the radiologic outcome was noted to be good in all but one, suggesting minimal original displacement. 
In a recent retrospective study by Edwards et al,[10] the outcome of noninvasive treatment of ipsilateral clavicle and scapula fractures was assessed at a mean 28-months follow-up. Nineteen of 20 healed uneventfully, with excellent range of motion and function. This study did document the degree of displacement of the clavicle and scapula fracture. Interestingly, this is a study of mostly minimally displaced injuries; only 2 of 20 scapulas and 8 of 20 clavicles were displaced more than 1 cm.
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Scapula Fixation
# Prone Position with arm free on stool
# Image intensifier from opposite side (if reqd.)
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Incision
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Approach
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Approach Deep
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Scapula Neck & Body
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Case 1- Glenoid # 8wks old
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Case 2 – Scapula Body #
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Case 3 – Glenoid #
Arthroscopically assisted
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Post-reduction
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Case 4 - Floating Shoulder
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Summary
1. Scapula is essential to normal shoulder 

function

2. Rare

3. Major Trauma

4. 90% undisplaced = non-op

5. Displaced #’s = Poor Outcome = Surgery

6. Surgery by experienced surgeon
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Thank You
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