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Clavicle Fractures
Should We Be Fixing More and How?

Eric J. Strauss, MD

Incidence Rates and Trends Adusisd for Popuaton Siza

+ Clavicle fractures are comm

— 4% of all fractures
— 75% midshaft

=

* Most cases managed nonoperatively
— > 95% (historically)

Procedures per 100,000 Persans

+ Operative fixation growing
— 290% growth from 2005-2010*
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Nonoperative Treatment

Traditional standard of care

More than 200 methods of closed reduction

Reduction impossible to maintain

Immobilization varies

Deformity and malunion expected

Nonunion rates relatively low

Cosmetic issues minor

Functional results acceptable?
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CLOSED TREATMENT OF DISPLACED MIDDLE-THIRD
FRACTURES OF THE CLAVICLE GI POOR RESULTS
JAMES M, WILL. MICHAEL W, MeGUIRE, L¥NK A, CROSBY Front Creighton University, Ouaha, USA
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Retrospective review of 242 consecutive clavicle fractures
66 (27%) acute displaced middle third clavicle fractures

2 incl mean of 38 months: " " ;
2lielcediatieapiofisinonts *Initial shortening > 20 mm highly
— Nonunion: 8 (15%) associated with nonunion and
— Unsatisfactory results: 16 (31%) unsatisfactory result (p < 0.0001)

'e now recommend open reduction and internal fixation of severely displaced fractures

of the middle third of the clavicle in adult patients”
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TREATMENT OF DISPLACED JBLJS
MipsHAFT CLAVICULAR FRACTURES s
[ Mk, D) FRCHC), Euzane . hataoe, M
ek . Foauio, WX EACSIC)
o Pen 15

N

30 patients with a displaced midshaft clavicle fracture

Mean of 55 months:
— DASH: mean 24.6
— Constant: mean 71
— Objective Strength Testing: 61-85% of contralateral arm*

“We detected residual deficits in shoulder strength and endurance... which may be

related to the significant level of dysfunction detected by the patient-related

outcome measures.” NYULangone
oe ot " Heatth

Is Nonoperative Treatment Benign?

1. Malunion

Deformity and malunion affect shoulder biomechanics and kinematics

Clavicular shortening results in altered position and rotation of the scapula during arm
elevation and abduction

Scapular dyskinesia can lead to functional deficits and symptoms

. Nonunion
Not uncommon (5.9% of all clavicle fractures)
Higher for certain subtypes (15% in high risk patterns/patients)
« Can be painful and symptomatic

. Other
« Time to union, return to work/play/sport, refracture risk, etc —~
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Is Operative Management Bette

tional footbal league:
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Nonoperative Treatment Compared
with Plate Fixation of
Displaced Midshaft Clavicular Fractures
A Multicenter, Randomized Clinical Trial

Multicenter, prospective, randomized trial comparing ORIF to sling in 132 patients with
displaced midshaft clavicle fractures
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Constant Score Results DASH Results

Higher “satisfaction” — greater at each time point in operative group (OR 3.2 — 4.4, p < 0.05)
Shorter mean time to union — 16.4 weeks (operative) vs 28.4 weeks (nonoperative) (p = 0.001)

Less nonunion — 2 patients (3%, operative) vs 7 patients (11%, nonoperative) (o = 0.04)

Less symptomatic malunion — O patients (0%, operative) vs 9 patients (14%, nonoperative) ( p = 0.001)
More complications — symptomatic hardware (7%), wound infection (4%)), mechanical failure (1%)
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The International Experience...

The Clavicle Trial

er Randomized Controlled Trial Comparing Operative
. ment of Displaced Midshatt Cl ur
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Open Reduction and Plate Fixation Versus
Nonoperative Treatment for Displaced
Midshaft Clavicular Fractures
Sling Compared with Plate Osteosynthesis for
Treatment of Displaced Midshaft Clavicula ctures

b g, 201298 150840+ 0 10O 0

\NYULangone
\Health

The International Experience...

Randomized controlled trials of 60 — 301 patients with acute displaced midshaft
clavicular fractures randomized to nonoperative treatment or primary open
reduction and plate fixation with interval follow-up up to 1 year
Results for Operative Trea!
— Nonunion rates substantially lower (~10 x)
— Functional outcome and disability scores better
— Better cosmetic result and satisfaction
Relatively low complication rate
Similar subsequent operation rate (usually for hardware removal)
Cost of treatment higher
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What About Athletes?
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Clavicle Fractures in Athletes

10% of sports-related fractures
Historically managed nonoperatively
Standard of care controversial
ique considerations:
— Contact versus noncontact sports
— Upper extremity athletes
~ Return to sport and return to play
~ Age, level of play, career length
— Higher functional demands

— Tolerance for deficits lower
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Evolving Management of
Middle-Third Clavicle Fractures in the
National Football League

b G, /B P Orcpandc G

2003-2008: 19 NFL players with middle third clavicle fractures
+ Non-/minimally-displaced (n = 6): nonoperative — 100% union
+ 100% displaced (n = 13).

— Nonoperative (n = 7) — 43% union, 57% refracture

— Operative — IMN or ORIF (n = 6) —+ 100% at mean 8.8 weeks
+ Players with refracture missed an average of 1.5 seasons

“It may be reasonable to consider acute surgical treatment of this
injury in the NFL player to enable successful outcome in a predictable
time frame”

[

Which Fixation Method is Best?

Variety of implants and configurations... 2 major categories:
1. Intramedullary Implant

Ecringer et al. Inramedulary 5. 2016, 24 (7): 455.464,

2. Plate Fixation
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Plates versus Nails

* Plate Fixation

— Advantages: rigid fixation, rotational control,
compression, choice of implant positioning, lower rate
of hardware failure, less reoperation

~ Disadvantages: more invasive, plate prominence

* Intramedullary Fixation

~ Advantages: less invasive, less periosteal stripping,
potential closed reduction, lower risk of early refracture

— Disadvantages: technically challenging, implant failure
or migration, hardware irritation, higher reoperation for
hardware removal
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Plate Positioning?

Superior:

+ Pros — theoretically* biomechanically stronger
fixation on tension side of bone
Cons — plate prominence, shorter screw
length/purchase, dangerous screw trajectory

teroinferi -
Pros — less hardware prominence, longer screws, A
safer screw trajectory

|
Cons — lower familiarity, inferior biomechanical
stability?
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Our Indications for Acute Operative Fixation

Absolute: Relative:

Comminuted fractures - Polytrauma
Segmental fractures - Skin tenting or impending compromise

Open fracture - Athletes
Vertical fracture fragment - Manual laborers

Complete displacement (> 100%)
Shortening (> 2 cm)
Floating shoulder

Neurovascular compromise
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Should We Be Fixing More?

< Current data supports expanding indications for the operative
treatment of midshaft clavicle fractures

— Displaced (100%)

— Shortened > 2 cm

How?

» Fracture pattern and patient body habitus may dictate best
approach

« Bottom line = utilize the method you are most comfortable with

— Superior plating with expectation of hardware removal at 1 year postop
(WULangone
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