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

NSM vs NSM – RCTs bracing
●Bracing: 

‒ No brace / soft brace / rigid brace for 12 weeks 
 No difference in pain reduction1

‒ No brace or brace for 8 weeks for acute (<72 h) 
fractures   No difference in pain reduction2
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1. Rzewuska M et al. Eur Spine J 2015;24:702-14; 

Efficacy of NSM – meta-analyses
●Non-surgical management1:

‒ 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. 
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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):  Poor Outcomes w/ Females,      ↑
           Lower BMI & Delay in Tx

*Liu Q, Cao J Kong JJ. Clinical effect of balloon kyphoplasty in elderly patients with multiple osteoporotic vertebral fracture. 
Niger J Clin Pract 2019; 22:289-92. 
**Otsuka R, Takahashi T, Inoue T, Saruta W, Shimauchi-Ohtaki H, Kanematsu R, Minami M, Hanakita J. Prognostic Factors 
Associated with Poor Treatment Outcomes After Balloon Kyphoplasty in Elderly Patients Aged ≥81 years. World Neurosurg. 
2024 Sep;189:e38-e45. doi: 10.1016/j.wneu.2024.05.030. Epub 2024 May 14. PMID: 38750892.
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Kyphoplasty vs Vertebroplasty:  
Meta-Analysis of Vertebral Aug vs NSM

• 27 prospective multi-arm studies* with  20 pts≥

• 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 

*Papanastassiou ID, Phillips FM, Meirhaeghe JV, et al. Comparing effects of kyphoplasty, vertebroplasty, and nonsurgical management in 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). 
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Pain Reduction & Height Restoration

Conclusions: 

• Based on Level I and II studies, BKP had 
significantly better pain reduction than 
NSM

• BKP tended to have better height 
restoration than VP
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Patients with Higher Clinical Benefits Have 
Higher Kyphotic Restoration

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

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

*
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VCF treatment options
Vertebroplasty vs Sham Studies

Vertebroplasty vs sham N-value Follow-up Key findings

Kallmes et al.*

(NEJM 2009)28

131
VP (n=68)
Control (n=63)

30 days • Improvements in pain and pain-related disability associated with 
osteoporotic VCFs in patients treated with vertebroplasty were similar to 
the improvements in a control group.

Buchbinder et al.*

(NEJM 2009) 29

78
VP (n=38)
Control (n=40)

6 Months • No beneficial effect of vertebroplasty as compared with sham 
procedure in patient with painful osteoporotic vertebral fractures, at 1 
week or at 1, 3, or 6 months after treatment.

Clark et al.*
(Lancet 2016)30

120
VP (n=61)
Control (n=59)

12 Months • Vertebroplasty is superior to placebo for pain reduction in acute 
OVCFs of less than 6 wks in duration

Hansen et al.*
(Integrative J of Ortho and          
Traumatology 2016)31

46
VP (n=22)
Control (n=24)

3 Months • Vertebroplasty is statistically superior to sham for pain reduction in 
acute OVCFs 

Lohle et al.*
(12th Annual European Vertebral 
and Osteoarticular 
Interventional Therapeutics.  
Paris, France, 2020)32

80
VP (n=40)
Control (n=49)

12 Months • Vertebroplasty is superior to sham in regard to pain reduction (VAS) 
and quality of life (Qualeffo) in chronic VCFs of > 3 months in 
duration

VP   =    Sham

VP   =   Sham

VP   >   Sham

VP   >   Sham

VP   >   Sham
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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

Patient Demographics and Baseline Characteristics 

Characteristics  N (%)

N   732

Age, mean (SD)   78.1 (10.5)

Female   529 (72.3%)

Steroids use No 275 (37.6%)

  Yes 91 (12.4%)

Smoking History Current Smoker 45 (6.1%)

  Former Smoker 143 (19.5%)

Failure of conservative 
medical management for 
back pain No 114 (15.6%)

  Yes 616 (84.2%)

Received non-operative 
treatment No 23 (3.1%)

  Yes 530 (72.4%)

Procedure Technique Balloon Kyphoplasty 419 (76.9%)

  Vertebroplasty 75 (13.8%)

 missing 187 (25.5%)
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Finding of the US Vert Aug Registry:  
Results

Mean VAS Reduction from 8.7 to 2

Median VAS Reduction from 9 to 0 at 6 
mos

Roland Morris decrease from 21 to 7 
at 6 mos
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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
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Prompt Care (1 Day)

• Cost $6,420
• Only 3 imaging appointments

Positive impact on quality of life.

• Roland Morris: 20 (Baseline), 1 (3 Mos), 3 (6 Mos)

• NRS: 8 (Baseline), 1 (3 mos), 1 (6 mos)

Impact on Healthcare Utilization

Delayed Care (171 Days)
•Cost $19,590
•16 clinic visits, 8 imaging studies, 1 ER visit
Negative impact on quality of life.
•Roland Morris: 20 (Baseline), 5 (3 Mos), 9 (6 Mos)
•NRS: 8 (Baseline), 1 (3 mos), 3 (6 mos)

• Pts w/ acute/intermediate tx had greatest pain & fxn improvement & lowest 
HCU costs

• Pts w/ delayed tx had the least improvement and highest (3-fold) HCU costs
• Any TTT delay resulted in higher HCU costs and diminished benefits
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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

Hinde et al               16                  16 study meta-analysis    Vert Aug pts 22% less likely to die at 10 
years 
Radiology 2020                                                     2 MM patients                  than NSM pts
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Risk of Death: 2005-09 vs. 2010-14
• Est 59,389 to 75,452 pts at higher mortality risk due to change in treatment 

patterns

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

NNT = 15*
NNT to save 1 life at 1 yr

NNT = 12*
NNT to save 1 life at yr 5
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Where Can We Improve at Treating 
VCFs?

Mid column fx: 
• splitting
• post wall 

retropulsion
• kyphosis
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Collapse Can Happen at the Incident 
Level as well as Adjacent LevelsGABOR RACZ PAIN CONFERENCE 2026
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High degree of fragmentation

What Types of Fractures Should Have 
Treatment withVB Implants?GABOR RACZ PAIN CONFERENCE 2026
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September 16, 2026

What Types of Fractures Should Have 
Treatment with VB Implants?

Large or Mobile Cleft
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September 16, 2026

Past Approach to Treating Spine 
Fractures

Mercer's Textbook of Orthopaedics and Trauma Tenth edition
edited by Suresh Sivananthan, Eugene Sherry, Patrick Warnke, 
Mark D Miller
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but…..do we need to 
instrument the posterior 

column?
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LABORATORY OF BIOLOGICAL STRUCTURE 
MECHANICSFEM. Deformation sup endplate on axial 

loadingConfronto tra i diversi approcci – endplate 
superiore
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but..if instrumentation of 
the posterior column is 
insufficient to stabilize…

Go to the construct w/ 
the greatest support?

Should 
We
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No.  There is Negligible Difference in an Implant 
+ Pedicle Srew/Rod Construct and Screw Assisted 

Internal Fixation (SAIF)

Functionally =
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Expandable Titanium 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 
to AO classification). 

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

GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026

GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026

GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026

GABOR RACZ PAIN CONFERENCE 2026



GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026

GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026

GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026
GABOR RACZ PAIN CONFERENCE 2026

GABOR RACZ PAIN CONFERENCE 2026



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 instrumentationGABOR RACZ PAIN CONFERENCE 2026
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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 PIETI.
• 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  

• All improvements maintained throughout f/u period; 
only 1 cement extrav

• Conclusions: PIETI is safe & effective in tx of 
AO A3 VCFs & grt sig clin improvement & 
anatomic VB restoration w/ results 
maintained > 5 yrs.
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How to Bridge the Middle Column 
(Site of Greatest Stress)

• V-Strut – PEEK Transpedicular 
System

• Force across FSU is is redistributed
 

No Implant         V-Strut              PIETI
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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 
Add’l Fxs a multi-center study is ↓

currently underway 
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Why It’s Hip To Be Square

KyphoCube Kyphoplasty Balloon

Standard Kyphoplasty Conventional Balloon
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Introducing Screw Assisted Internal Fixation 
(SAIF)
Technically, For Height Restoration w/                                                                    
              Implant Placement Mind the Access Angle
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Screw Assisted 
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• SAIF yields Fx Reduction, & Indirect 
Central Canal Decomp

• 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

SAIF Literature Conclusions
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BKP & 
Screws SAIF
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BKP & 
Screws

SAIF

COMBO of 
LEAST 

INVASIVE & 
MOST 

STABLE
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Screw/Rod 
Construct
SAIF +  

Screw/Ro
d 

Construct
VCF
VCF + 

Screw/Rod 
Construct

All Techniques
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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
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Thank You 

Have a Nice Day
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