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a) wires alone,
b) cables alone,
c) wires + 1-plate,

d) cables + 1-plate,

&) 4-plates,







Epidemiology
e

Occur in 3-8% of blunt trauma patients

Anthanassiadi et al World ] Surg 2002

Less than 1% of all US ED trauma patients

Knobloch et al Ann Thorac surg 2006

Mechanism: MVA (60-80%), seatbelted
driver



Most Common Cause of Sternal Fractures?




Clinical Consequences
)

Pain
Deformity
(Respiratory compromise)

Sternal non-union and long term pain
(<10%)



C I aS S i fi Catio n Odell et al ) Trauma Acute Care Surg 2013
_——————

Isolated Sternal Fracture
Mild, localised condition

Polytrauma Sternal Fracture

Associated injuries
Potentially lethal

Israeli National Trauma Registry 1997-2008



TABLE 1. Stemal Fracwres: Demography and Mechanisms
of Injury
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TABLE 2. P5F: Associated Extrasternal Injuries in

1.375 Patients*
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TABLE 3. I5F Veersus P5F*

Sternal Fractures
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Isolated Sternal Fracture

Polytrauma Sternal Fracture




Sternal Fracture =+ Flail Chest
-

Prospective Randomized Controlled Trial of Operative
Rib Fixation in Traumatic Flail Chest

Silvana F Marasco, MSurg, FRACS, Andrew R Davies, FRACP, FCICM, Jamie Cooper, FRACP, FCICM, MD,
Dinesh Varma, FRANZCR, Victoria Bennett, BNS., CCRN, Rachael Nevill, BNurs, Geraldine Lee, MPhil,
Michael Ea“e}r, PhD, MS¢ (statistics), Mark Fingerald, FACEM

CONCLUSIONS: Operative fixation of fractured ribs reduces venrtilation requirement and intensive care
stay in a cohort of multirauma patients with severe Hail chest injury. (] Am Coll Surg
2013;216:924-932, © 2013 by the American College of Surgeons)




Rib Fixation in Flail Chest

Table 4. Spirometry Results at 3-Month FollowUp

Parcont Oparative group Nonoperative group
pradicted value (n = 17} {n = 1T) p Value

FEVI 743 £+ 15.0 B0.2 + 18.3 0.31

FVC 779 L 15T Bi.8 + 14.0 019
MMEF 702 + 36,9

2.1 £ 35.0 LN
PEF 328 £+ 1B.5 68.1 £ 36.5 0.63
TLC 840 £ 24.4 B8.2 + 23.4 0.61
FEVI/IFVC 956 + 9.8 9.0 + 17.3 0.92
[Mawa are reporced as mcan £ S0

FEV1, forced expiramony volume in one sccond; FVC, foroed vinal capacin;
MMEF, maximal mid expiratory flow; PEF, peak expiratory Aow; TLC,
poveal ]IJI:'IL'I -.L;'J]‘.ﬂhli.l.’:r.

Table 5. ThreeDimensional CT Results at 3 Months

Operathve Nomoperative

Ermoup. Eroup, P
3D CT appeamnce =21} nAai{n=17} Valuwe

Co m'r]ﬂr |1-|_'..|Jing 11 g (.50

arual |!I|:..I].|l!|r r ! 0,51
Monhealing : (.38

|'n;'|:.'l|1f;r4|;i1.r |n.1:ri.lppir|.!; raka

enids (), 86
Resid ual overlapping nb ends ; 0.35
Improvement in overlapping

bone ends
|'rn||1-.'ul:|1.1' I.II'.]"']J, CTvec ik

(>1 nb >nb widdh) ] 01,05
Ri=id wal I,Inpl.ll,:l:nnll

(=1 nb >nb widd) ‘ r .16
Improvement in nb

Ju:-la.-. CIncnt 5 {5 0.12
Preoperadve angulation

(=5 1,‘|.{me =1 nb) ] 12 {0, ED
Residual angulsion

(=5 degress =1 nb)

Im prOVCmEnt in a rr_L"LLLi.'riu:m




Rib Fixation in Flail Chest

Table 6. Short Form-36 Quality of Life Questionnaire
Results at & Months Postinjury

Operative group Nonoperative group
5F-36 domains [(m =19) in =18) p Value

Physical luncooning 334 + 13.0 384 + 120 0.24
Physical role 32 79 350114 0.36
Bodily pain g + 9.4 379+ 11.0 0.22
General health . 11.8 44.0 = 12.2 077
"'r"i|;||i.t:.'|'¢1:||:r|-:;_|.' -4 + 108 4635 + 8.2 0.4%
Social functionis 360 372+ 12.5 0.79
Emotional role 3T TR & 0.97
Mental healch 159 4+ 13, & 087
MCS 431 £ 138 452 1+ 9.2 0,98
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Is there a role for Sternal Fixation?

=

Unlikely to improve respiratory function in
the short term

Associated injuries

Does fixation improve pain or deformity?



Fixation of Sternal Fractures:
A Systematic Review

Harston A, Roberts C. ] Trauma 2011:71:1875-9

=

Review 1990 - 2010

2+ cases of surgical repair of sternal
fractures (PubMed, Medline, EMBASE)
12 articles

/6 cases

All retrosepective
No controls



Results of Systematic Review
e

Mean age 36.5 years
Follow-up in only 27 pts (35.5%)

Indications
Pain
Deformity
Respiratory insufficiency or ventilator dependency
Non-union
Presumed eventual pseudoarthrosis with chronic pain.

Fixation
6% of all sternal fractures
Plates 52 pts, wires 24 pts

No reported intra-operative or post-operative deaths or infections



Results of Systematic Review
e

Timing of surgery
Acute
43 pts (within 7 days)
Chronic
31 pts (3 weeks to 2 years)

Complications
7 studies reported (12/64, 18.75%)

Removal of Hardware for pain
8/52 plates (15.4%)
2/24 wires (8.3%)

1 reoperation for non-union



What do we know?
-

Sternal Fractures
Relatively uncommon (excluding CPR)
Varying severity
Isolated
Pain
Polytrauma
Outcome: associated injuries & co-morbidities

Fixation
Limited data
Imperfect solution?



Is there a role for Sternal Plating?
=

Acute

Pain compromises respiration
Refractory to analgesia

Severe deformity
Unlikely to resolve with time
(compound fractures)

Chronic
Symptomatic non-union
Pain
Deformity



