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motion-preserving implants seem to

have a significant risk of clinically
relevant screw loosening, which could

be related to thehigh stresses acting

at the screwchoneL Y § SNF | OS €

Image from Kang SH, et al. J KorBaunirosurgSoc

REVIEW ARTICLE

Pedicle screw loosening: a clinically relevant complication?

D &
LITERATURE REVIEW

A 509retrievedpapers

A 43 full papers reviewed

A Standardizatioacking RESULT
regarding the radiological U Up to15%in nonosteoporotic patients
assessment U Reports> 60%n osteoporotic bone

A When CT wassed,markedly
higher looseningateswere e o RESULT
observed

In un-cementedpediclescrews

Reduced loosening rate and loss of correction following posterior

in osteoporoticbone, the screw
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Original Article SPINE
Global Spine Journal

. . . * . 2020, Vol. 10(5) 598-602

Screw Loosening in Posterior Spine Fusion: 2 The Aubort) 2019
Prevalence and Risk Factors agepubcomfournals permisions
journals.sagepub.com/homeigsj

®SAGE

Laura Marie-Hardy, MD, Msc' , Hugues Pascal-Moussellard, MD, PhD',
Anne Barnaba, MD', Raphael Bonaccorsi, MD', and
Caroline Scemama, MD, MSc'

RETROSPECTIVE COHORT STUDY
Study ainto define the prevalence of screw
loosening in spinal fusion, defined as:

A a pulledout screw

OR
A aradiolucent rim >1 mm arouritie screw
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Figure 2. Rate of loosening for both definitions (rim =1 mm around at
least | screw and screw pull-out) according to the distal level of the

fusion.

RESULT

Prevalence

9.6% when defined by partial pubbut .
40.4% whendefined by osteolysis >1 mm

¢ ¢ KS adwifs hat se€med most important
were osteoporosis, sagittal imbalance (PI/LL°»10
and the use oOCrCAN2 R & € @
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Systematic literature search idanuary 2022
PubMed papers published in 2000 or later.

 RESULT )

A 182 publications were screened U Patient-related loosening rate: 15.1%

) (863/5,71Q Cl 14.2%.6.0%, range 0%3.4%).
A 37 papers reported Hvivo studies with

screw IOOsening rates in > 50 patients U Screwrelated |Oosening rate 3.8%
K (585/15,333 ClI 3.5%1.1%, range 0%0.3%)}

A English or German

A Pooled loosening rates were calculated A
. 4
y S E N S 2nd '”éematt'osna' _ AbdallaY, Hajdari S\ew approaches to proven technology: forcentrolled-posterior
PINEEXPETt Symposiim thoracolumbar fusion with an innovative pedicle screw system. In review.
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= ORIGINAL ARTICLE SPINE SURGERY AND RELATED RESEARCH CLINICAL STUDY

Risk Factors for Clinically Relevant Loosening of Percutaneous A TO CI arify th € assoC I atl O rb etween th € p u HO ut
Pedicle Screws length and screw loosening 1 year post op.
Tetsuro Ohba', Shigeto Ebata”, Hiroki Oba™, Kensuke Koyama" and Hirotaka Haro” A TO eval u ate th e I nfl u e n Ce Of p e d I C I e SC reW

1) Department of Orthopaedic Surgery, University of Yamanashi, Chuou-city, Japan

2) Department of Orthopaedic Surgery, Shinshu University, School of Medicine, Matsumoto-city, Japan | O Ose n I n g O n C | I n I Ca.l O u tCO m eS
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Rod reduction

/ y

Screw pullout
g i S 8

15.2%screw loosening rate at-tear postop

'3 2
¥ s

82%o0f loosened screws had been pulled out
during rod connection (stress overload).

Screw pull-out

/4‘ S E N S gﬂd International Figure 3. Representative case with screw pull-out during rod reduction, resulting in screw loosening at the LIV. Abbrevia-
™

p | n eEXpe rt Sym pOS | um tions: LIV=lower instrumented vertebra
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1-year postop ODI (disability) and VAS (pain) were In a 2nastudyfrom same
significantly higher in patients with screw loosening. research teamcomparing
different rod reductionmethods
Table 2. Comparison of Clinical Outcomes with or without Loosening. —
Loosening P ility of a Computer-assisted Rod Bending System
Overall (n=32) (—) (n=11) (+) (n=21) Hely flo ,EvoidpPllJII-out atn((;1 Eogsgning ong L

Percutaneous Pedicle Screws

Pain score before surgery
Tetsuro Ohba MD, PhD, Shigeto Ebata MD, PhD, Kotaro Oda MD, Nobuki Tanaka MD,

ODI* (%) 539427 5929 51.3426.9 0.59 and Hiotaka Haro, MD, PhD
RDQ (points) 17+6.4 14+8.5 17.9+59 0.38
VAS?® (Lumbar) 7.1+3.7 71.3+£3.2 6.9+2.6 0.18
Pain score after surgery
ODI* (%) 2RI B 89.3%of loosened pedicle screws
RDQ (points) 8.7+6.8 0.28
VAS* (Lumbar) 34426 <0.05* had developed the screw

ODI=0swestry Disability Index; RDQ=Roland—Morris Disability Questionnaire; VAS=visual analog scale

pull-out duringthe rod
connection
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NeolmplantFailureRate

A Single-Center Post Market Clinical Follow-Up on
The Use of The Neo Pedicle Screw System™
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Dr. Y AbdalldyordwestKrankenhausSanderbusch Germany ~Fusion rate: 93.8%
VAS X-rays for fusion .
otinalfU | asessment _ Screw loosening rate: 2.3%(22/941 screws)
mo-zy Y-2Y|
Patients (N) 150 150 108 112 Hardware fractu res.: O
Rate of SSI: 2.7% (4/150 patients)
Mean (range, SD) /
N (%) Deep SSI 1.3%
Age in years 66 (18-91, 15) Superficial SSI 1.3% -
Preoperative VAS pain 8.0 (4-10, 1,1) Improvement in Pain (VAS o %
Gend : : .
Malo 69 (46%) Baseline to Final FU 6.2 o
Female 81 (54%) 4
Iﬂgicaﬁfm o4 (627 Abdalla Y, Hajdari S. New approaches to proven a
Degeneration - 534:0“/:; technology: force control posterior -
Neoplasm 2(1,3%) thoracolumbar fusion with an innovative pedicle VAS@preop  VAS@alFU
Others 3(2,0%) screw SyStem- (Smeltted1 in reVieW) VAS pain improvement: preoperative vs. final FU
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and Visualization of Trabecular 7 DARMSTADT
Bone Mineral Density in Vertebrae

1 ; il 2 ieenc3 4 —
5 Wesarg and A, Shassemi Hosselnt and M. Erdt and K Kafchitsas’ and M. khan' - @ 1\ 22 Fraunhofer
“Dept. Cognitive Computing & Medical Imaging, Fraunhofer IGD, Darmstadt, Germany o
*Clinic and Policlinic for Orthopedics and Orthopedic Surgery, Universititsmedizin Mainz, Germany UNIVERSITATSIM ed izin. GOETHE Ia
“*Institute for Diagnostic and Interventional Radiology, Goethe University, Frankfurt/ M., Germany YT UNIVERSITAT
BMD Assessmentith Dual Energy CT
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Eur Radiol
DOI 10.1007/00330-014-3529-7

MUSCULOSKELETAL

Quantitative dual-energy CT for phantomless evaluation
of cancellous bone mineral density of the vertebral pedicle:
correlation with pedicle screw pull-out strength

Julian L. Wichmann - Christian Booz - Stefan Wesarg - Ralf W. Bauer -
J. Matthias Kerl - Sebastian Fischer - Thomas Lehnert - Thomas J. Vogl -
M. Fawad Khan - Konstantinos Kafchitsas

Received: 17 July 2014 /Revised: 6 October 2014 /Accepted: 19 November 2014
(©) European Society of Radiology 2014
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Material und Method
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Results

"+ Global

0.1 02 0.3 0.4 0.5
Bone Mineral Density (g/cm?)

a

= 1400

=

= 1200 F

[=.]

g I

& 1000H

5" BOD -

2 I

0 BOO -

= L

B

& 400

p I

E‘g 200 -
Oh

0.0

[

—~ 1400 F

_?'__.' L

= 1200

=2

2 1000+

L]

C':.I BO0 |-

T BOO -

=

oy

{'ﬁ 400 —

@

g 2004

d‘j -
0Q

0.0

SENS

0.1 0.2 0.3 0.4 0.5
Bone Mineral Density {glom?)

2nd International
pineExpert Symposium

Pedicle Screw Pull-Out Strength (N T

Pedicle Scraw Pull-Out Strength (M £
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InsertionTorque& ExtractionTorque

Kafchitsas K, Drees3phanidi€E,Rauschmaniv.

Correlation of the pedicle screw insertion torque with pedicle
bone quality. Revision of the surgical technique intraoperatively:
to cement or not to cementEurSpine J (2020) 29:2914/P49.

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