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PedicleScrewLooseningRates 

LITERATURE REVIEW
Á 509 retrievedpapers
Á 43 full papers reviewed
Á Standardizationlacking 

regarding the radiological 
assessment

ÁWhen CT was used, markedly 
higher loosening rates were
observed

RESULT
ü Up to 15% in non-osteoporotic patients
ü Reports > 60%in osteoporotic bone

Image from Kang SH, et al. J Korean NeurosurgSoc.

άtŜŘƛŎƭŜ ǎŎǊŜǿ ƭƻƻǎŜƴƛƴƎ ƛǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ŦǊŜǉǳŜƴǘƭȅ ǊŜǇƻǊǘŜŘ ŎƻƳǇƭƛŎŀǘƛƻƴǎ 
ƻŦ ǘƘƻǊŀŎƻƭǳƳōŀǊ ǇƻǎǘŜǊƛƻǊ ŦƛȄŀǘƛƻƴ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜέΦ

έPosterior
motion-preserving implants seem to 
have a significant risk of clinically 
relevant screw loosening, which could 
be related to the high stresses acting 
at the screwςbone LƴǘŜǊŦŀŎŜέΦ

RESULT

In un-cementedpediclescrews, 
in osteoporoticbone, the screw
loosening rate was 62.8 %
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ScrewLooseningDefinition

RETROSPECTIVE COHORT STUDY
Study aim to define the prevalence of screw
loosening in spinal fusion, defined as:
Á a pulled-out screw 
OR
Á a radiolucent rim >1 mm around the screw

έ¢ƘŜ Ǌƛǎƪ Ŧactors that seemed most important 
were osteoporosis, sagittal imbalance (PI/LL >10°), 
and the use of CrCoǊƻŘǎέΦ

RESULT
Prevalence 
9.6% when defined by partial pull-out 
40.4%  when defined by osteolysis >1 mm 
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PedicleScrewLooseningRates 

AbdallaY, Hajdari S. New approaches to proven technology: force-controlled posterior 
thoracolumbar fusion with an innovative pedicle screw system. In review.

Systematic literature search in January 2022, 
PubMed papers published in 2000 or later.

Á182 publications were screened

Á37 papers reported in-vivo studies with 
screw loosening rates in > 50 patients

ÁEnglish or German

ÁPooled loosening rates were calculated

RESULT
üPatient-related loosening rate: 15.1%

(863/5,710; CI 14.2%-16.0%, range 0%-63.4%).

üScrew-related loosening rate: 3.8% 
(585/15,333; CI 3.5%-4.1%, range 0%-20.3%).
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ScrewLooseningImpact

16.2%screw pull-out rate

82% of loosened screws had been pulled out 
during rod connection (stress overload).

15.2% screw loosening rate at 1-year postop

CLINICAL STUDY

ÁTo clarifythe association between the pull-out 
length and screw loosening 1 year post op.

ÁTo evaluate the influence of pedicle screw 
loosening on clinical outcomes.
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ScrewLooseningImpact

1-year postop ODI (disability) and VAS (pain) were 
significantly higher in patients with screw loosening.

89.3% of loosened pedicle screws 
had developed the screw

pull-out duringthe rod
connection.

In a 2nd studyfrom same 
research team, comparing
different rod reductionmethods: 
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Neo ImplantFailureRate

Abdalla Y, Hajdari S. New approaches to proven 
technology: force control posterior 
thoracolumbar fusion with an innovative pedicle 
screw system. (Submitted, in review)

Dr. Y Abdalla, Nordwest-Krankenhaus, Sanderbusch,  Germany

RESULTS

Fusion rate: 93.8%

Screw loosening rate: 2.3% (22/941 screws)

Hardware fractures: 0

Rate of SSI: 2.7%  (4/150 patients)

Deep SSI 1.3%

Superficial SSI 1.3%

Improvement in Pain (VAS)

Baseline to Final FU 6.2
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Preliminary Work

BMD Assessment with Dual Energy CT
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Material und Method
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Results

R1ÍR3

R1ÍR2

R2=R3

Global R1

R2 R3
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InsertionTorque& ExtractionTorque
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Kafchitsas K, Drees P, SpanidisE, RauschmannM. 
Correlation of the pedicle screw insertion torque with pedicle 
bone quality. Revision of the surgical technique intraoperatively: 
to cement or not to cement. EurSpine J (2020) 29:2914/P49.

Á In an earlier study we investigated the anchorage behavior of pedicle screws 
in different host material densities by means of insertion torque (IT) and 
extraction torque (ET). 


