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NSM vs NSM - RCTs bracing

Bracing:

No brace / soft brace / rigid brace for 12 weeks

=» No difference in pain reduction?

No brace or brace for 8 weeks for acute (<72 h)

fractures =» No difference._in pain reduction?

1. Kim HJ et al. ) Bone Joint Surg Am 2014;96:1959-66; 2. Bailey CS et al. J Neurosurg Spine 2009;11:295-300



Efficacy of NSM - meta-analyses

Non-surgical management?:

5 studies

Low-quality evidence on benefits of opioids, NSAIDs, or spinal

orthoses

Conclusion: There is insufficient data to recommend the optimal
conservative management for osteoporotic vertebral fractures.

iﬁ\ﬁ

Osteoporotic Bon

1. Rzewuska M et al. Eur Spine J 2015;24:702-14;



Risks of Vertebral Augmentation Comp to
Risks of NSM

* Risks of NSM are significant
* Liu et. al.* (2019) eval'ed KP vs NSM

» Study Found:
« KP sig better at improving symptoms & vertebral deformity
» Found to have sig < complications at 1.72% comp to NSM w/
comp rate of 15.52%

» Complication Rate 9X Higher in NSM Comp to KP

* Otsuka et. al.** (2024): T Poor Outcomes w/ Femal Z’ZZ?‘;2‘.‘.253"231232‘;?;‘?5"ETLZ?.J";Z;ZLTZ‘Z‘;“JS’:J"Y‘:';‘;s
Lower BMI & Delay in Tx % ST

V

*Liu Q, Cao J Kong JJ. Clinical effect of balloon kyphoplasty in elderly patients with multiple osteoporotic vertebral fracture. Frty e OV ponsover 1 v

Niger J Clin Pract 2019; 22:289-92. ’ refracory o conservaive treatment ‘ prognosiic factors f ors

**Otsuka R, Takahashi T, Inoue T, Saruta W, Shimauchi-Ohtaki H, Kanematsu R, Minami M, Hanakita J. Prognostic Factors e “fomal ViLETA
Associated with Poor Treatment Outcomes After Balloon Kyphoplasty in Elderly Patients Aged 281 years. World Neurosurg. — VicHeipregpenstieii '
2024 Sep;189:e38-e45. doi: 10.1016/j.wneu.2024.05.030. Epub 2024 May 14. PMID: 38750892. e ot




Kyphoplasty vs Vertebroplasty:
Meta-Analysis of Vertebral Aug vs NSM

* 27 prospective multi-arm studies™ with = 20 |
* VAS |: BKP 5.07, VP 4.55, NSM 2.17

* BKP sig better than VP in QOL improvement

* Hoyt et al. Level I & II studies (2020)

* BKP sig better pain reduction comp to PVP & NSM

Eur Spane J {2042} 21: 18261243
D0 10, | CO7FEM586 0] 2. 2314

REVIEW ARTICLE

Comparing effects of kyphoplasty, vertebroplasty, and non-
surgical management in a systematic review of randomized
and non-randomized controlled studies
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Abstract

Furpewe To determine if differences in safety or efficacy
exigt between balloon kyphoplasty (BKF), vertebroplasty
{WF) and non-surgical managerment (MNSM) for the reatment
of osteoporotic vertebral compression fractures (VCFs).
Methods  As of February 1. 2011, a PubMed search (key
words:  kyphoplasty,  verebroplasty) resulied in 1587
articles our of which 27 mer basic selection eriteria (poo-
spective multiple-arm stndies with coborts of =20 patiewis).

apan It - K. Aghayey - F. I, Vricais
H. Lee Maoffist Cancer Center and Research Institute,

NewroOncalogy Program and Depariment of Neurasurgery and
dics, University of South Florida College of Medicine,

I. I Papanastassiou
Depustment of Crthapedics, General Oncological Hospital
“Agini Anargyrai”, Athens, Greece

F. M. Phillips - G. B. 1. Andersson
Depastment of Crthapedics, Rush University Medical Center,
Chicaga, IL, USA

I, Wan Meirhaeghe
Diienst Osthopedie en Traumatobogie, Algemeen Ziekenhuis
Simt-Jun Bragge-Ovstende AV, Brugge, Belgium

1. R Berenson

Institute for Myeloma and Bone Cancer Research,
West Hollywood, CA. USA

G Chang

This systematic review adberes 1o preferred  reporting
items for systematic reviews and meta-analyses (PRISMA)
guidelines,

Results Pain seduction in both BKP (—5.07/10 points,
P00y and VP (—435010, P < 0.01) was superior to
that for NSM {—2.17/10) while o difference was found
between BKPRAYE (P =035, Subsequemt  fractures
occurmed more frequently in the NSM group (22 %) com-
pared with VP (11 % F =00 b
P = 0015 BKP resulted in greater kyphosis reduction than
VPR va 17 P 000 Quality of life (QOL)
improvement  showed  superiority of BEFP over WP
(P = 0.04), along with a trend for disability improvement
(F = 0.08). Cement extravasation was less frequent in the
BKF (# = 0.01). Surgical intervention within the first
T weeks yielded greater pain reduction than VCFs treated
later.

BEPVF provided greater pain relief and
fewer subsequent fractures than NSM in osteoporotic
VCFs. BKP is marginally favored over WF in disabilicy
improvement. amd significantly favored in QOL improve-
ment. BKP had a lower risk of cement extravasation and
resulted in greater kyphesis correction. Despite this anal-
yais being restricted to Level | and 1T studies, significant
heterogeneity suggests that the current liesamre is deliv-
ering inconsisient messages and further ials are needed to
delineate confoundi ariables.

Conticliisienis

Keywords  Veriebral compression fraciures -
Deteoporsis - Balloon kyphoplasty - Verebroplasty -

*Papanastassiou ID, Phillips FM, Meirhaeghe JV, et al. Comparing effects of kyphoplasty, vertebroplasty, and nonsurgical managementin a

systematic review of randomized and non-randomized controlled studies.

**Hoyt D, Urits I, Orhuru V, et al. Current concepts in the management of vertebral compression fractures. Curr Pain Headache Rep. 2020;

20:24(5)



Pain Reduction & Height Restoration
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Review of Vertebral Augmentation: An Updated Meta-
analysis of the Effectiveness

DOUGLAS BEALL, MD,! MORGAN P. LORIO, MD,” B. MIN YUN, PHD,” MARIA J. RUNA, PHD,” KEVIN
L ONG, PHD, PE,’ CHRISTOPHER B. WARNER, MD¥*

! Clinical Radiology af Okiahoma, Edwond, (Okiahoma, *Hughston Clinic O fapaadics—Centewnial, Nahulle, Temnesvar, * Expancnt, Fuc, Philaddphia,
Pennspivania, * University of Colorads Anschurs Medizal Campus, Department af Radiobagy, Aurora, Colarada

Conclusions:

ABSTRACT

Background: To update vertebral augmentation literature by comparing outcomes between vertebroplasty (VF),
balloon kyphoplasty {BKP), vertcbral augmentation with implant (VAT), and nonsurgical management (NSM) for
treating vertebral compression fractures (VCFs).

Methods: A PubMed literature search was conducted with keywonds by phoplasty, veriebroplasiv, verehnal body
stent, and vertebral augmentation AND implant for English-language articles from February 1, 2011, to November 22,
2016, Among the realts, 25 met the incluson crteria for the meta-analysis. Inclusion criteria were prospective
comparative studies for mid-lower-thoracic and lumbar VOFs enrolling at least 20 patients. Exclusion cnteria included
studies that were single arm, systematic reviews and meta-analyses, traumatic nonosteoporotic or cancer-related fractures,
lack of clinical outcomes, or non—Level 1 and non-Level 11 studies. Standardized mean difference between baseline and
end point for each outcome was calculated, and treatment groups were poaled using random effects meta-analysis.

Results: Visual analog scale pain reduction for BKP and VP was —4.05 and —3.8¥, respectively. VP was better than
but not significantly different from NSM (—2.66), yet BKP showed significant improvement from both N5M and VAI
(—2.77). The Oswestry Disability Index reduction for BKP showed a significant improvement over VAL (P < .001). There
was no significant difference in changes between BKP and VP for anterior (P = 226) and postedor (F = 293) ventehral
height restoration. There was no significant difference in subsaquent fractures following BKP (32.7%:; Yo confidence
interval [CI} & 8%-536.6%) or VP (28.3%; 95% CI: 7.0%49.7%) compared with NSM {159 %; 93% CI Ye-20.6%%) .

Conclusions/Level of Evidence: Based on Level Tand 11 studies, BKP had significantly better and VP tended to
have hetter pain reduction compared with MNSM. BKP tended to have better height restoration than VP, Additionally,
BEP had significant improvements in pain reduction and disahility score as compared with VAL

Clinical Relevance: This meta-analysis serves to further define and support the safety and efficacy of venchral
augmentation.

* Based on Level | and Il studies, BKP had
significantly better pain reduction than
NSM

Orther & Special Categones
Keywords: meta-analysis, vertebral augmentation, vertebral compression fractures, vertehroplasty, halloon ky phoplasty

* BKP tended to have better height
restoration than VP

In addition, the deconditioning that affects
patients with VCFs leads to mortality at a far
higher rate than in age-matched controls”® In-
creased mortality associated with VCFs has been
well established for quite some time, but effects on
mortality when patients undergo treatment with

INTRODUCTION

Vertebral compression fractures (VCFs) are
costly and are becoming even more common as
more than 10 000 Americans turn 65 vears old each
day. In the United States, there are 1.5 million
VCFs annually, and worldwide a vertebral fracture

occurs every 22 seconds.' © Symptomatic fractures
usually present with sudden onset of back pain and
functional debilitation in an eldedy patient with
osteoporosis, though many fractures may be
asymptomatic. VCFs are expensive to treat, costing
around $17 billion per year.** Morbidities associ-
ated with VCFs are substantial and can result in

marmanant lane AF menhilits: and Anabisrs AF Tifa aed

vertebral augmentation has only been described
recently* '* Edidin et al'’ reported significant
reduction in morbidity and mortality in over a
million patients with VCFs treated with vertebral
augmentation as compared with patients treated
with nonsurgical management (NSM).

Vertebral augmentation, including kyphoplasty

and wartahranlactr WP haws hoon accontad fraat



Patients with Higher Clinical Benefits Have
Higher Kyphotic Restoration

B Patients in Top 25%
M Patients in Bottom 25%

7
p<0.05 p<0.05 p<0.05 p>0.05

<
£ 6
A
i
O
2 5
£
s
E 4
=
v
o
3 3
&
W
S 2
=T
=
g 1
O
-
"l

0

1R VAS Pain EQ-5D RMDQ

*Data were subset into quartiles, comparing the top 25% against the bottom 25%

1) Van Meirhaeghe J, Bastian L, Boonen S, et al. Spine 2013 ahead of Publication .



VCF treatment options
Vertebroplasty vs Sham Studies

Kallmes et al.* 131 30 days Improvements in pain and pain-related disability associated with
(NEJM 2009)2 VP (n=68) osteoporotic VCFs in patients treated with vertebroplasty were similar to
Control (n=63) the improvements in a control group.
Buchbinder et al.* 78 6 Months No beneficial effect of vertebroplasty as compared with sham
(NEJM 2009)2° VP (n=38) procedure in patient with painful osteoporotic vertebral fractures, at 1
Control (n=40) week or at 1, 3, or 6 months after treatment.
Clark et al.* 120 12 Months Vertebroplasty is superior to placebo for pain reduction in acute
(Lancet 2016)3° VP (n=61) OVCFs of less than 6 wks in duration
Control (n=59)
Hansen et al.* 46 3 Months Vertebroplasty is statistically superior to sham for pain reduction in
(Integrative J of Ortho and VP (n=22) acute OVCFs
Traumatology 2016)3 Control (n=24)
Lohle et al.* 80 12 Months Vertebroplasty is superior to sham in regard to pain reduction (VAS)
(12th Annual European Vertebral VP (n=40) and quality of life (Qualeffo) in chronic VCFs of > 3 months in

and Osteoarticular

Control (n=49)

duration

Interventional Therapeutics.

PAaric Nnca 2070)32
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The US Vertebral Augmentation Registry: Findings from the
World's Largest Registry of Vertebroplasty & Kyphoplasty

* Prospective enrollment @ 10 sites

* 1096 Total Pts

* 6 month data available for 732 pts

* Painful, acute/subacute, VCF’s

* 1° Endpoints: NRS back pain, RMDQ

* 2° endpoints: AE’s, cement extrav, hospital
readmission

Characteristics

N

Age, mean (SD)

Female

Steroids use

Smoking History

Failure of conservative
medical management for

back pain

Received non-operative

treatment

Procedure Technique

No
Yes
Current Smoker

Former Smoker

No

Yes

No
Yes

Patient Demographics and Baseline Characteristics

N (%)

732

78.1 (10.5)
529 (72.3%)
275 (37.6%)
91 (12.4%)
45 (6.1%)
143 (19.5%)

114 (15.6%)

616 (84.2%)

23 (3.1%)
530 (72.4%)

Balloon Kyphoplasty 419 (76.9%)

Vertebroplasty

missing

75 (13.8%)
187 (25.5%)



FiNnding or the Us vert Aug rReqgistry:.
Results

—

Median NRS Score
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@ @

2 3 4 <]
Months since surgery

=]
=k

Mean VAS Reduction from 8.7 to 2

Median VAS Reduction from 9to 0 at 6
mos
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Median Roland Morris Score
»

Months since surgery

Roland Morris decrease from 21 to 7
at 6 mos




Mean Pain Reduction Scores: Real
World/Post Market Compared w/ RCTs

Sacroplasty Registry — 6.9 pts
Kyphoplasty: EVOLVE Trial — 6.0 pts
US Vert Aug Registry — 6.7 pts

Vs

INVEST — 3.5 pts
Buchbinder — 2.6 pts
FREE Trial — 3.5 pts




Impact on Healthcare Utilization

Prompt Care (1 Day)
* Cost $6,420

* Only 3 imaging appointments

)

IS5N 27685152
A ©2024, American Society of Interventional Pain Physicians®
Volume &, Number 7, pp. 265-271

Positive impact on quality of life.
Tivie To TREATMENT VERsus HEALTH CARE

* Roland Morris: 20 (Baseline), 1 (3 MOS), 3 (6 MOS) UTtiLizaTion in CompRrEssion FRACTURES TREATED
WiTH VERTEBRAL AUGMENTATION: THE VERTEBRAL

* NRS: 8 (Baseline), 1 (3 mos), 1 (6 mos) AucmEnTATION CARE PATHWAYS CASE SERIES

Emanuel Narcis Husu, MD'?, Edward 5. Yoon, MDA, Neal H. Shonnard, MD*, Justine Norwitz, MD=,
Nell Shonnard, BS®, and Douglas P. Beall, MD#=

D e I a e d C a re 1 ; 1 D a S Background: There is little data on the economics of the timing of percutanecus vertebral augmentation (PVA) for
vertebral compression fractures (VCFs).

Case Report  The purpose of this case series is to compare health care utilization (HCU) costs vs the time to treatment
(TTT} of the VCF The BanchMarket Medical VCF Registry (now Talosix) was utilized. Patients receiving acute

or intermediate treatment had the greatest pain and function improvement and the lowest HCU costs.

. Patients receiving delayed treatment had the least improvement and the highest (3-fold) HCU costs. Any
TTT delay resulted in higher HCU costs and diminished benefits. The mest beneficial PvA outcome and

, lowest HCU costs were recorded in patients whose PVA was expedited and performed within 2 months

from injury.

Condusions:  This series suggests the best pain and function improvement and lowest HCU costs result from efficient,

.1 6 I- . . -t 8 . . t d' 1 ER . 't timely Py,
C I n IC VI S I S ] I m ag I n g S u I eS ) V I S I Key words:  Vertebroplasty, kyphoplasty, health care economics, registry, osteoporotic fracture, health care overutiliza-

tion, case series

Negative impact on quality of life. y— PGP st s S s S oS

Due to the increase in osteoporosis, there are over  population (5). Moreover, the medical costs attributed

[ ) R I d M P 20 B I H 5 3 M 9 6 M 2 million ostesporotic fragility fractures in the United  to VCFs exceeded $1 billion in 2005 and are predicted
O a n O rrl S . ase I n e y OS y OS States, and the number is increasing each year (2). Stud-  to reach $1.6 billion by 2025 (8). Since the 2 original

ies (3,4) also suggest that 1in 2 women and up to 1in  trials of percutaneous vertebral augmentation (PVA)

° . . 4 men > 50 years will sustain an osteoporotic fragility  were published in 2009 (7,8), there have been numer-
N RS B 8 ( B a Se I I n e ) y 1 (3 m OS ) y 3 (6 m OS ) fracture. Patients with vertabral compression fractures  ous randomized control trials (RCTs) and meta-analyses

(WCFs) are known te require a primary care provider's demonstrating the effectiveness of PVA for the treat-

From: 'Baytor College of Medicine, H. Ben Taub Department of Physical Medicine and Rehabiitation, Houston, TX: *Resalind Frankiin University of Medicne and
Sclence, Chicago Medical School, Department of Clinkal Sclences, North Chicaga, IL; “Department of Radlology, Hospital for Special Surgery, New York, MY,
*Rainier Orthopedic nstitute, Puyaliup, W, *BenchiMariet Medical, Seattle, Wa; "Dapartment of Radiology, Summit Medical Canter, Edmond, OK
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Pts w/ acute/intermediate tx had greatest pain & fxn improvement & lowest === , . -
HCU costs P e
Pts w/ delayed tx had the |east improvement and highest (3-fold) HCU costs

Any TTT delay resulted in higher HCU costs and diminished benefits




Several Studies of Pt w/ VCF's followed @ least 12
mos Concluded Mortality Rates Sig Higher for pts
Treated w/ NSM vs VP or KP

* With VCF's followed
@ least 12 mos

» Concluded Mortality
Rates are Sig Higher
for pts Treated
w/ NSM vs VP or KP

SIGMIFICANTLY

HIGHER MORTALITY RISK
with MN5M vs BKP/VP

2,077,044 107

Key Findings

NSM: 555 and 245 Magher

O TSk, it 1 YEar and 10 yesrs
than BKP [Propensily adusted: a53s Cl: Z5-245; p-0.001)

Gng wk al ®
(owbacs et 20177 \/ i NSM: 304 and B4 higher mortality risk at 1 year and 10 years
T than VP |Propensity adjusied: 95% Ch 82e-9%: po0.001)
Lamge wkal * \/ ' [AHR =0.57; 358 Cl: 0.48-0.70]
[Spine zo14)° IBF o= il
WF jas 14T
Bisadn = 1, jus]
+ WM 555 Magher morakty nsk than BEP |AHR =155, 5576 Ck
Ediclin ot mil ® / 1,038,950 4 1.53-1.56) and 25% higher mortality risi than VP
{Spime 2012)" et After propersity matching, the Kapian-Maser risk of mortality at 4
b o = i years wes st found to be greater for the nonoperated cohort.
[AHR = 1.52; 3526 Cl: Leo-154]
Ediclin =t oL * BKP: 2% lower mortality risk than WS
LIBMR 2011)" V/ 858,978 4" s emoemom
B F i1 SR
Lm WP 24% lower mortality risk than NSM
Chen wtal.* BHCP- 32306 IOwWer Moriaiity rex than MSM
68,752 3 -
| BRI 20UEE \/ “m'_mm |AHR =0.58, 359 C] cuss—0 7]
sy P 15.5% lower mortaliy risk than NSM
Hinde et al v/ 16 study meta-analysis Vert Aug pts 22% less likely to die at 10

years
Radiology 2020

2 MM patients

than NSM pts




Risk of Death: 2005-09 vs. 2010-14

patterns

NNT = 157

NNT to save 1 life at 1 yr

NNT = 127

NNT to save 1 life at yr 5

* Est 5,287 to 6,814 extra lives lost

* Est 59,389 to 75,452 pts at higher mortality risk due to change in treatment

This study reported statistically significant

compared to BKP/VP!

- Higher maortality risk with NSM vs BEP: 24%:, 10-yr propensity adjusted 95% Ck 23%:-24%,; p<0.001)
- Higher mortality risk with NSM vs WP: 8%, 10-yr propensity adjusted 95%: Cl: 8%-5%:; p<0.001]

Mortality Risk

%
S0%
5%
'E‘ %
§ 2o
£t 10w
[ 7]
H
FSH . B ME A L WP
-Lia%
208 '
- 30

BYear 1] MYsard WYear5 W Yeard W Year 10

Year N5M vs BKP N5SMvs VP
1 35% 30%
2 33% 20%
5 26% 12%
8 24% 9%
10 24% 8%

BKP had statistically significant lower mortality risk comparad
to WP at all time points (10-yr Propensity adjusted: 95% Cl:

12%-13%: p=0.001)




Where Can We Improve at Treating

Mid column fx:

* splitting

* post wall
retropulsion

* kyphosis



Collapse Can Happen at the Incident
Level as well as Adjacent Levels




What Types of Fractures Should Have
Treatment withVB Implants?

ngh degree of fragmentation

Vel

Ly
i - _ﬂ W J‘__. "
:’:" M '

A f }l
R LT

b ‘,IL o9, lr o ‘]fﬂ""tﬁ
ol h r‘\ | .
™ : ALY
4 L4 N Ak
*" . -I.'-h"\i-.'!r-ll-i‘f!..'r.r.,
L R




What Types of Fractures Should Have
Treatment with VB Implants?
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Past Approach to Treating Spine

Crarcrtirirac

Figure 90.12 Treatment
Spontaneous oslenpont
fracture, fracture type A1 1,
AT.2, A1.3, A3

scheme after spontaneous
osteoporotic vertebral fractures
for fracture types A1.1, A1.2,
A1.3, A3.1 (fracture classification
| after AD),'" all other fracture

( Fracture age < 3-6 -.-.'E-eksj Bed rest = three days due \ Tharacic kyphoss = 15° ;
1o fracture Lumbar kyphasis > 10° types see Figure '90.13.
Symptamatic fracture = or
Consider primary conseratae 335 vrecks Increased kyphosis during
treatment with ageguate pain Mo major kyphosis _/] follow-up
therapy (opicids), immediate
bisphosphonates, Wit D/ Ca | — =
Clinical and X-ray follow-up after ( VERTEBROBLASTY :, Bone presarving

1=-2 weeks imperative KYPHOPLASTY )

Figure 50.13 Treatment
scheme in trauma (fracture

|l‘fd:|-ralJI"!'IEI{IC fracture in
classification after AD)Y

OsleOporotic uati:-m:./,-

X
e ~ [
I \ .
Fi ) iy an N
Type A1.1, A1.2, Any fracture with Neurological || Type A2, A 3.2,

| Al.3, A3 osteonecrosis

X

w Bone presening ¢ s G lr:_ y ?&
See VKPP treatment KB YR pression, Conservative treatment
scheme and augmented screw | | Bone preserving or
LAS) fusion |KP 7 VP and (AS) fusion (A5) fusion
N\ S A Gwn /T =/

Mercer's Textbook of Orthopaedics and Trauma Tenth edition

edited by Suresh Sivananthan, Eugene Sherry, Patrick Warnke,
NMavl DY NillAavr

September 16, 2026



~ but.....do we need to
instrument the Qosterlor




LABORATORY OF BIOLOGICAL STRUCTURE
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but..if instrumentation of Go to the construct w/

the posterior column is the greatest support?
insufficient to stabilize...

Should
We




No. There is Negligible Difference in an Implant
+ Pedicle Srew/Rod Construct and Screw Assisted
Internal Fixation (SAIF)

aboD

0.003L o.omm.om -
L --0.007 -0.001

-0.008

.026

-0.001

Functionally =

-~




EXpandable litanium Reduction
Device

* May be used OVF, Neoplastic VCFs, or traumatic fractures

(A1.1, A1.2, A1.3, A3.1 and type B in selected cases, according

Vanni D, Galzio R, Kazakova A, et al. Third-generation percutaneous vertebral augmentation systems. Journal of Spine
Surgery. 2016;2(1):13-20. d0i:10.21037/jss.2016.02.01.



Vertebral Augmentation

35 Miscellaneous Tips by the Masters of Vertebral

Augmentation

35.1 If You Aim at Height
Restoration, Mind the Access!

35.1 If You Aim at Height
Restoration, Mind the Accessl!

35.2 Pearls of Vertebroplasty and
Kyphoplasty

35.3 Excellence is a Habit

35.4 Osteonecrosis of the
Spine (Kiimmel-Verneuil disease)

35.5 Cement Augmentation

35.6 Tips and Techniques of
Vertebral Augmentation

35.7 Radiofrequency Ablation and
Vertebral Implant Augmentation
in a Patient with Lytic Metastatic
Disease

35.8 Vertebral Hemangioma
Causing Congestive Myelopathy
Despite Absence of Angiographi-
cally Evident Arteriovenous
Shunting

35.9 Vertebral Augmentation
Devices in the Treatment of
Traumatic Vertebral Fractures

35.10 Ve

mentation:

Tips and Tricks

35.11 Dorsal Root Ganglion
Stimulation to Treat Persistent
Radicular Pain after Compression

Fracture

35.12 Ve
Tips and~

35.13 Tre
Vertebral
with Vert

35.14 Ve
Myeloma
through :

35.15 Re
Kyphopla

35.16 Th
Treating !
Fractures
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Although most implants are effective, SpineJack seems best
for tx traumatic VCFs (incl A2 & A3 fractures as a stand-
alone) w/o add'l posterior instrumentation
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Tx of Thoracolumbar A3 VCF's using Perc Intravert Expandable Ti
Implant (PIETI): Long-term f/u

Noriega, Beall, et. al:

* Purpose: Assess long-term o/comes of PIETL. - T

* Material and Methods: Prosp single ctr study
of 44 consec pts w/ acute (< 2 wks) Type 3 T-L
VCFs w/ avg f/u of 5.6 yrs. Clin and
Radiographic outcomes assessed.

* Results:

* Sig improvements in VAS & ODI seen @ 1 month. Sig
incr VB height restoration seen. Sig correction of sag
kyphotic angle seen

i Fain Intensty o VA (mm) ) Crsmrsiry Tisabilivg index
* All improvements maintained throughout f/u period; i_'_‘*f | B
only 1 cement extrav -
* Conclusions: PIETI is safe & effective in tx of | | ;
AO A3 VCFs & grt sig clin improvement & gl = 4 + ==
anatomic VB restoration w/ results

m aintained > 5 yrs_ o o i e | sormr | ey R




How to Bridge the Middle Column
(Site of Greatest Stress)

.,_|_‘___‘£.

* V-Strut - PEEK Transpedicular e
System
* Force acro

Noa')lmplant V-Strutb)



V-Strut

* Initial clinical trial of 24 consec pts (f/u 1.1 mos)
* osteoporosis (19 pts) trauma (1) & mets (4)

* Mean procedure duration - 42.4 minutes

* Cement extrav - 21%

* ALF 1 & Non-ALF 1/24 (8%)

* No SAEs were reported

* VAS 82mm to 30mm (p=0.00000008) @ 1 month

V-STRUT is Safe & Effective & may
I Add’l Fxs a multi-center study is
currently underway
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Stent Screw—Assisted Internal Fi
A Comparative Finite Element A
Luigi La Barbera™, Alessandro Cianfoni™®, ,

OBJECTIVE: A new
fixation (SAIF)
technique has bes
extrem
the current finite element study, employing a
with an extreme osteolytic defect, was to ass:
of the SAIF technique in reducing strains in
body in comparison with a standard surs
rior fixation.

stent-screw — assis!
ly invasive cement-i

METHODS: Different finite element models
spine were developed, representing an inti
(reference configuration), an extreme osteoly:
and its treatment, respectively stand-alo
and posterior fixation, and with stand-alone
ation. Each model was loaded to reproduce
upper body bending. Principal strains were «
the superior endplate, anterior and posterior ¢
A paired Wilcoxon test with a 0.05 s
performed to statistically analyze the results.

RESULTS: Median strains on the bom
increased in the is model w
model, and the SAIF technique was effective
such strains under both standing and flexio
Additional pesterior fixation, combined wi
technique, produced minimal further redw
median strains on-the bony structures. Stand
rior fixation only shielded the osteolytic vert

Key words

m bxtreme osteolysis (EQ)

m Finite element model (FEM)

® Screw stent—assisted intemal fixation (SAIF)
w Spinal metastases

= Spine biomechanics

Ablreviations and Acronyms.

ED: Extreme asteolysis

EP: Endplate

FEM: finite element model

PMMA: Polylmethyl metha crylate)

SAIF: Stent-sorew—assisted intornal fixation
VB: Vertebral body

VBS: Vertebral body stenting
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OBJECTIVE Severe lytic cancerous lesions of
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safety, and stabilization efficacy of VB reconstrus
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Vertebral body stent augmentation to reconstruct the
anterior column in neoplastic extreme osteolysis

Alessandro Cianfoni,? Daniela Distefanc
Gianfranco Pesce,” Pasquale Mordasini,®
Giuseppe Bonaldi®

ABSTRACT

Background Extensive lytic lesions of the vertebral
body (VB) increase risk of fracture and instability and
require stabilization of the anterior column. Vertebral
augmentation is an accepted treatment option, but
when osteolysis has extensively destroyed the VB cortic
boundaries (2 condition herein defined as "extreme
osteolysis'), the risk of cement leakage and/or insuffidel
filling is high. Vertebral body stents (VBSs) might allow
partial restoration of VB height, cement containment,
and reinforcement, but their use in extrema osteolysis
has not been investigated.

Objective To assess retrospectively the feasibility and
safety of VBS augmentation in patients with 'extreme
osteolysis' of the VB.

Methods We retrospectively analyzed 41 treated
vertebrae (from T1 to L5). VB reconstruction was
assessed on pestprocedure CT images and rated on

a qualitative 4-point scale (poor-fair-good-excellent)
Clinical and radiological follow-up was performed at

1 month and thereafter at intervals in accordance with
oncological protocols.

Results VBS augmentation was performed at 12 lumb.
and 29 thoracic levels, with bilateral VBS in 23/41

VB reconstruction was judged satisfactery (good or
excellent) in 37/41 (90%) of levels. Bilateral VBS receive
higher scores than unilateral (p=0.057, Pearson’s X7). W
observed no periprocedural complications. Cement leak:
(epidural or foraminal) occurred at 5/41 levels (12.2%)
without dlinical consequences. Follow-up data were
available for 27/29 patients, extending beyond 6 month
for 20 patients (7-28 months, mean 15.3 months). VBS
implant stability was observed in 40/41 cases (97.5%).
Conclusions Qur results support the use of VBS.

as a minimally invasive, safe and effective option for
reconstructing the anterior column in prominent VB
osteolysis.

INTRODUCTION
Spinal osteolysis may cause inscability, leading ©
fractures and neural compression.’ Stabiliry restc
ration is therefore of paramounr importance in th
‘weament of spinal lyric mmors.

Radiation and systemic therapies are used t
achieve tumor control and pain palliation, but inv:
sive eaments are often required to prevent ¢
amrest vertebral collapse in patients with lesior
affecting the weight-bearing portions of the vern
brae, including the vertebral body (VE).
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Stent-screw-assisted internal fixation: the SAIF
technique to augment severe osteoporotic and
neoplastic vertebral body fractures

Alessandro Cianfoni,"? Daniela Distefano, Maurizio Isalberti,' Michael Reinert,**
Pietro Scarone,* Dominique Kuhlen,* Joshua A Hirsch,” Giuseppe Bonaldi

ABSTRACT
Objectives To describe a new technique to obtain
minimally invasive but efficient vertebral body (VB)
reconstruction, augmentation, and stabilization i severe
osteoporotic and neoplastic fractures, combining two
pre-existing procedures. The implant of vertebral body
stents (VBS) s followed by insertion of percutaneous,
fenestrated, cement-augmented pedicular screws that
act as anchors to the posterior elements for the cement/
stent complex. The screws reduce the risk of stent
mobilization in a non-intact VB cortical shell and bridge
middle column and pedicular fractures. This procedure
results in a 360° non-fusion form of vertebral internal
fixation that may empower vertebral augmentation and
potenially avoid corpectomy in challenging fractures.
Procedure details This report provides step-by-step
procedural details, rationale, and proposed indications
for this procedure. The procedure is entirely percutaneous
under fluoroscopic guidance Through transpedicular
trocars the'VBS are inserted, balloon-expanded
and implanted in the V8. Over k-wire exchange the
transpedicular screws are inserted inside the lumen of
the stents and cement is injected through the screws to
augment the stents and fuse the screws to the stents.
lications This technique may find appropriate
applications for the most severe osteoporotic fractures
with large defts, high-degree fragmentation and
collapse, middle column and pedicular involvement, and
in extensive neoplastic lytic lesions,
Conclusions Stent-Screw-Assisted Internal Fixation
(SAIF) might represent a minimally invasive option to
obtain VB reconstruction and restoration of axial load
capability in severe osteoporotic and neaplastic fractures,
potentially obviating the need for more invasive surgical
interventions in situations that would pose significant
challenges 1o standard vertabroplasty or balloon
kyphoplasty.

INTRODUCTION
Vertebral augmentation (VA) has been extensively
used for pain palliarion and srabilizarion of vertebral

cement injection. Inroduced for the rreatment
of vertebral compression fracrures,*" VBS has
also been used in neoplastic fractures.” Most
recently it has been tested in cases of extensive
osteclysis of the VB to reconstruct the anterior
column,'*

VES has several potential advantages over tradi-
tional non-instrumented augmentarion in thar the
rigid stent remains expanded afrer balloon deflation,
thus maintaining the restored VB height.” The VBS
metallic mesh virmally guarancees a predicrable and
reasonably uniform barrelshaped balloon expan-
sion whereas a compliant balloon often follows the
path of least resistance. The barrel shape of the VS,
with its large support surface, provides mechanical
support, scaffolds the VB from within and, where
necessary, recreares VB walls such as in dehiscent or
fragmented cortical boundaries. Furthermore, the
metallic mesh helps contain the injected cement in
the created caviry. These characteristics potentially
faver the use of VBS in the most severe vertebral
fractures such as highly fragmented osteoporotic
fracrures or neoplastic fracrures with prominent
cortical osreolysis.

Despite chese advantages, i the most severe
osteolytic or neoplastic fracrures the implanted
VES may only be partially contained by the non-in-
tact cortical shell. In thar simation, the VBS could
potentially be expecied to mobilize,” * leading to
adverse events, Other potential issues with VBS
treamment of these lesions is the frequent association
with middle column and pedicular fracrures, in the
face of which VBS augmentarion might represent
undermeamment.

The aim of this paper is to describe 2 new rech-
nique combining the VBS implant with the inser-
tion of percutancous wanspedicular cannulated
fenestared screws followed by cement deposition
through the screw, with the inrention to anchor
the VES/cement implant to che posterior elements,
reduce the risk of VBS mobilization, and bridge
middle column and pedicular fracrures.

This S d Inrernal  Fixation

body (VE) fractures due ro tramma, osteoporosis,
and mumors.* The inoduction of the Verre-
bral Body Stent (VBS) (DePuySynthes Johnson &
Johnson) further empowers these techniques. VES
s a balloon-expandable barrel-shaped metallic cage
which is percuraneously inserted via uni- or bi-pe-
dicular access. On expansion, the VBS maintains
the cavity through balloon deflation and subsequent

(SAIF) technique, as opposed to the standard
surgical external fixation achieved with screws and
rods bypassing the index level, might represent a
minimally invasive image-guided 360° non-fusion
form of verrebral reconstruction and stabilizarion in
severe osteopororic and neoplastic thoracolumbar
vertebral fractures.
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Stent-screw-assisted internal fixation: the SAIF
technique to augment severe osteoporotic and
neoplastic vertebral body fractures

Alessandro ianfon"?Danil Distfan' Mauii salber Michol Reinert 2
Piero Scarone,* Dominique Kulen, Joshua A Hirsch,* Giuseppe Bonald®

SAIF yields Fx Reduction, & Indirect
Central Canal Decomp

Aestoact
Qb oot ren g an
et )

SAIF is min invasive option in severe
osteoporotic fxs

SAIF stabilizes the VB in pts w/ extensive
lytic lesions

VBS is safe and effective option for_fx’s
w/ prominent VB lysis
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Conclusion

* Vert Augmentation is One of the Most Effective
Treatments of Anything We Do & is Demonstrably Life
Saving & Life Prolonging for Pts & Overwhelmingly
Supported by Data

* Do More Vertebral Augmentation....the
Patients will Love You For It



Thank You

Have a Nice Day
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