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Huestions to Consi[er

• Have you ever non[ere[ hon much eocessive force some instruments apply into constructs an[ ultimately the anatomy6 Hon
mi^ht that impact results6

• Have you ever thou^ht about nhy some set screns are loose compare[ to others nhen performin^ a revision6 Nhat is causin^
this6

• Have you ever consi[ere[ nhat causes implants to mabe a shueabin^ noise [urin^ assembly6 Nhy mi^ht this matter6

9acb^roun[ 

Accor[in^ to literature, fusion is achieve[ in /,� to 0,� of cases1, an[ outcomes have remaine[ constant for comparable proce[ures 
since the (0/'s. Honever, soli[ fusion alone is not a pre[ictor of ^oo[ lon^-term clinical outcome.. Faile[ 9acb Sur^ery Syn[rome �F9SS  
has been create[ to ÇeoplainÈ the poor outcomes, nith inci[ences reporte[ betneen ('� an[ +'�),*,+,,,-. Khe more compleo the sur^ery, 
the hi^her the F9SS rate. 

Khe revision rates reporte[ in the literature on [e^enerative an[ [eformity spine sur^ery are si^nificant an[ have increase[ from )''- to 
)'(+)-.. Khe most common reason for re-sur^ery is implant failure, nhereas -.� of re-interventions may be attributable to mechanical 
stress.

Controllable Iisb Factors Durin^ Sur^ery

Intraoperative reasons lea[in^ to unsatisfactory results can be eoplaine[  [irectly or in[irectly by �bio mechanical reasons. Ko[ay, much 
attention is pai[ to controllin^ sa^ittal ali^nment an[ protectin^ the facet aoints of a[aacent se^ments [urin^ pe[icle scren placement. Iisb 
factors that have receive[ little attention offer the opportunity to improvin^ outcomes: coronal an[ aoial ali^nment an[ mechanical forces 
applie[ [urin^ instrumentation. 

Iecent PSS [evelopments aim to minimiqe the applie[ forces, potentially re[ucin^ the biomechanical complication rate after instrumente[ 
posterior lumbar fusion sur^ery.

Mechanical Iisb Factors 

• Several biomechanical stu[ies have i[entifie[ risb factors for mechanical overloa[in^:

• Scren hea[&ro[ mismatch: usin^ a persuasion [evice to re[uce resi[ual ^aps of ,mm ^enerates enou^h force to pull out screns /

• Correction of ro[ contourin^: in-situ ben[in^ creates si^nificantly hi^her loa[s compare[ to cantilever ben[in^ 0

• Io[ contourin^: -'� less force applie[ to screns [urin^ computer-assiste[ ben[in^ compare[ to manual ben[in^ ('

• Unintentional stress: heavy instruments nith hi^h centers of ^ravity, blocbe[ scren polyaoiality preventin^ ortho^onal implant 

ali^nment, seatin^ force pullin^ the spine to the ro[, flat set scren [esi^n limitin^ ortho^onal ali^nment an[ creatin^ friction

• Scren hea[&ro[ ali^nment: 0'� are man[atory to avoi[ overloa[, friction an[ col[ nel[in^.



Force[ Fioation

Unbnonin^ly applyin^ forces an[ mechanical stresses [urin^ the assembly an[ locbin^ of a pe[icle scren construct nhich may result in 
implant loosenin^ an[ har[nare failure.È

Possible consehuences inclu[e re[uce[ pull-out stren^th, creation of aoial [eformity, increase[ facet pressure, trabecular fractures an[ 
annular tearin^((.

Force Control

Force control is a sur^ical technihue that respects the follonin^ principles

% Unihue physiolo^ical scren hea[ position

% Maintain scren hea[ mobility throu^hout

% Anareness an[ control of mechanical force
Khis is supporte[ by li^htnei^ht instruments nith a balance[ CF> that allon scren polyaoiality, the use of real-time [ata, conveo set scren 
[esi^ns an[ qero-friction scren [river.
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