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Percutaneous vertebroplasty (VP) 
Injection of cement (usually PMMA in the vertebral body) 

Goals: 
- Improve bone strength 

- Reduce pain 

•  Efficiency? 
For which fractures: acute or chronic? 

•  Complication: leaks 

•  Evolution of the spine 
– Decrease in the height of the vertebra 
– Fracture of other vertebrae 
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Effectiveness on acute pain episode 

In 2009 more than 100 open study publications 
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Summary
Background Percutaneous vertebroplasty is increasingly used for treatment of pain in patients with osteoporotic 
vertebral compression fractures, but the effi  cacy, cost-eff ectiveness, and safety of the procedure remain uncertain. We 
aimed to clarify whether vertebroplasty has additional value compared with optimum pain treatment in patients with 
acute vertebral fractures.

Methods Patients were recruited to this open-label prospective randomised trial from the radiology departments of six 
hospitals in the Netherlands and Belgium. Patients were aged 50 years or older, had vertebral compression fractures 
on spine radiograph (minimum 15% height loss; level of fracture at Th5 or lower; bone oedema on MRI), with back 
pain for 6 weeks or less, and a visual analogue scale (VAS) score of 5 or more. Patients were randomly allocated to 
percutaneous vertebroplasty or conservative treatment by computer-generated randomisation codes with a block size 
of six. Masking was not possible for participants, physicians, and outcome assessors. The primary outcome was pain 
relief at 1 month and 1 year as measured by VAS score. Analysis was by intention to treat. This study is registered at 
ClinicalTrials.gov, number NCT00232466.

Findings Between Oct 1, 2005, and June 30, 2008, we identifi ed 431 patients who were eligible for randomisation. 
229 (53%) patients had spontaneous pain relief during assessment, and 202 patients with persistent pain were 
randomly allocated to treatment (101 vertebroplasty, 101 conservative treatment). Vertebroplasty resulted in greater 
pain relief than did conservative treatment; diff erence in mean VAS score between baseline and 1 month was 
–5·2 (95% CI –5·88 to –4·72) after vertebroplasty and –2·7 (–3·22 to –1·98) after conservative treatment, and 
between baseline and 1 year was –5·7 (–6·22 to –4·98) after vertebroplasty and –3·7 (–4·35 to –3·05) after 
conservative treatment. The diff erence between groups in reduction of mean VAS score from baseline was 
2·6 (95% CI 1·74–3·37, p<0·0001) at 1 month and 2·0 (1·13–2·80, p<0·0001) at 1 year. No serious complications 
or adverse events were reported.

Interpretation In a subgroup of patients with acute osteoporotic vertebral compression fractures and persistent pain, 
percutaneous vertebroplasty is eff ective and safe. Pain relief after vertebroplasty is immediate, is sustained for at least 
a year, and is signifi cantly greater than that achieved with conservative treatment, at an acceptable cost.

Funding ZonMw; COOK Medical.

Introduction 
Vertebral compression fractures in osteoporosis are 
common in the elderly population, with an estimated 
1·4 million new fractures occurring every year 
worldwide.1 About a third of new fractures come to 
medical attention, suggesting that most are either 
asymptomatic or have tolerable symptoms.2 Patients 
with an acute vertebral fracture can present with severe 
back pain lasting for weeks to months. Until recently, 
bed rest, analgesia, and cast and physical support were 
the only treatment options. Vertebroplasty, involving 
percutaneous injection of bone cement into the fractured 
vertebral body, was introduced as an alternative option 
for treatment of pain. Since its introduction, this 
minimally invasive technique has gained widespread 
recognition, eff ectively reducing pain both in the short 

and long term.3–12 Two randomised studies with a sham 
control intervention have reported clinical outcomes 
1 month and 6 months after percutaneous vertebroplasty 
in patients with osteoporotic vertebral fractures up to a 
year old.13,14 Results of both studies seem to show that 
vertebroplasty and sham treatment are equally eff ective. 
However, clinical interpretation of these studies is 
hampered by inclusion of patients with subacute and 
chronic fractures instead of acute fractures, absence of a 
control group without intervention, inconsistent use of 
bone oedema on MRI as an inclusion criterion, and 
other methodological issues.15 We aimed to clarify 
whether percutaneous vertebroplasty has additional 
value compared with optimum pain treatment in a well 
defi ned group of patients with acute vertebral 
compression fractures.

Published Online
August 10, 2010 
DOI:10.1016/S0140-
6736(10)60954-3

See Online/Comment 
DOI:10.1016/S0140-
6736(10)61162-2

Radiology (C A H Klazen MD, 
P N M Lohle MD, A Venmans MD, 
Prof W J J van Rooij MD, 
M C Schoemaker MD), Medical 
Psychology (Prof J de Vries PhD), 
and Internal Medicine 
(J R Juttmann MD), St Elisabeth 
Ziekenhuis, Tilburg, 
Netherlands; Radiology 
(F H Jansen MD, A V Tielbeek MD) 
and Internal Medicine 
(M C Blonk MD), Catharina-
Ziekenhuis, Eindhoven, 
Netherlands; Radiology 
(T H Lo MD, 
Prof W P Th M Mali MD) and 
Geriatric Medicine 
(H J J Verhaar MD, C A H Klazen), 
University Medical Center 
Utrecht, Utrecht, Netherlands; 
Clinical Epidemiology, Julius 
Centre for Health Sciences and 
Primary Care, University Medical 
Centre Utrecht, Utrecht, 
Netherlands 
(Prof Y van der Graaf MD); 
Radiology 
(K J van Everdingen MD) and 
Internal Medicine 
(A F Muller MD), 
Diakonessenhuis Utrecht, 
Utrecht, Netherlands; Radiology 
(O E H Elgersma MD) and Internal 
Medicine (D R Halkema, MD), 
Albert Schweitzer Ziekenhuis, 
Dordrecht, Netherlands; 
Radiology (H Fransen MD), and 
Rheumatology (X Janssens MD), 
AZ St Lucas, Gent, Belgium; and 
Department of Epidemiology, 
University Medical Centre 
Groningen, Groningen, 
Netherlands (Prof E Buskens MD) 

Correspondence to:
Dr Caroline A H Klazen, 
St Elisabeth Ziekenhuis, 
Radiology, Hilvarenbeekseweg 
60, Tilburg, Netherlands
cahklazen@hotmail.com

Klazen et al. Lancet 2010 



Klazen et al. Lancet 2010 

Douleur ≥ 5 
IRM: modification de 
signal  



VAS score 
Klazen et al. Lancet 2010 



Qualeffo score 

Klazen et al. Lancet 2010 



Vertebroplasty IS IT REALLY 
EFFECTIVE? 

•  Buchbinder, R., et al., A randomized trial of 
vertebroplasty for painful osteoporotic 
vertebral fractures. N Engl J Med, 2009. 
361(6): p. 557-68.  

•  Kallmes, D.F., et al., A randomized trial of 
vertebroplasty for osteoporotic spinal 
fractures. N Engl J Med, 2009. 361(6): p. 
569-79. 





Method 
patients: 
Pain <12 months 
Presence of one or two recent vertebral fractures 
Genant's method: ≥ grade 1 
MRI: Fracture, bone edema, or both. 

Vertebroplasty versus simulated procedure: introduction of the needle to the blade 

Main Judgment : 3M AVS 

Secondary criteria: 
     AVS 1S, 3M, 6M 
     Qualeffo (41 items) 
     AQoL 
     EQ-5D 
     EVA resting and nocturnal pain 

     Rolland Morris : 23 items 



Buchbinder et al. NEJM 2009 







We found no beneficial effect of vertebroplasty as 
compared with a sham procedure in patients with 
painful osteoporotic vertebral fractures, at 1 week 
or at 1, 3, or 6 months after treatment. 

Conclusions 



VERTOS 4 
Vertebroplasty versus sham 
procedure in recent fractures 

VERTOS IV study group. Trials. 2011 Apr 5;12:93. 



VERTOS 4 
•  Randomized controlled prospective study against simulated N = 80 
•  The inclusion criteria: 

–  acute spinal pain EVA ≥ 5 
–  <6 weeks 
–  intraosseous edema visible at MRI 

•  Pain relief defined as a decrease in VAS ≥ 3 

•  Primary objective : 
AVS at 1 day, 1S, 3 and 12 months. 

•  Secondary objective: 
Functional analysis, measured on the modified Roland-Morris scale 
(RMD), quality of life (QOL) measured on the questionnaire of the 
European Foundation for Osteoporosis (QUALEFFO) 
•  Analgesics, secondary fractures, early and late complications 



VERTOS 4- inclusion day 

No difference between groups 



VERTOS 4 – inclusion day 

No difference between groups 



Primary objective 

Les scores moyens de douleurs pour chaque groupe sont presque similaires 



Les deux groupes ont montré une réduction significative des scores de l'EVA comparé à 
la baseline (p<.0001). Les deux groupes ne diffère pas significativement sur le EVA. 

Il n'y a pas de différence significative sur la qualité de vie. 



Secondary objective 

•  Initially the class of drugs used for pain was similar in the 2 groups 
•  Drug use decreased significantly in both groups 
•  The largest reduction appears at one month three categories 



The analysis of the subgroups found a> % 
of patients in the control group with an EVA 
≥ 5 to 12 months (P = 0. 009) 

Secondary objective 



•  Even if the sham procedure seems 
effective it is difficult to apply it in current 
practice (ethical, moral) 

•  local anesthetic infiltrations may be 
proposed in the acute phase as 
symptomatic treatment in the consolidation 
period but its effects remain unknown 
when to procedure is not simulated 

VERTOS 4 Conclusion 



VERTOS 5 

Sham randomized Controlled Trial 



VERTOS 5 
•  Randomized controlled prospective study against simulated N = 80 

•  The inclusion criteria: 
–  acute spinal pain EVA ≥ 5 
–  > 12 weeks 
–  MRI intraosseous edema 

•  Pain relief defined as a decrease in VAS ≥ 3 

•  Primary objective : 
EVA at 1 day, 1S, 3 and 12 months. 

•  Secondary objective: 
functional analysis, measured on the modified Roland-Morris scale 
(RMD), quality of life (QOL) measured on the questionnaire of the 
European Foundation for Osteoporosis (QUALEFFO) 
•  Analgesics, secondary fractures, early and late complications 



Vertos 5 



Vertos 5 



AVS ≥ 5 at 12 months 

Vertos 5  
study in sub-groups 



VERTOS 5 conclusion 

VP on fractures evolving for more than 12 
weeks more efficient tha sham procedures. 

Study still ongoing (two thirds of patients 
included) 



ADJACENT VERTEBRAL 
FRACTURES 



•  VP ↑ mechanical strength -> embrittlement of 
adjacent structures 

•  In addition the presence of a FVI ↑ the risk of 
FVP 

•  Role of cement leaks in the disc? 

Difficult to answer the questions because few 
randomized studies with large numbers and 

prolonged follow-up 

 Is Vertebroplasty safe 
Rationnal       



•  Grados et al. : RR = 2.27 [1.1-4.6] against 
     RR = 1.44 [0.82-2.55] for an incident VF in the 
vicinity of a non-cemented fractured vertebra 



VERTOS 4-Lohle et al. 
Secondary results 

•  Medium follow-up of 10 months (median = 
12, ranging from 1 to 12) 
–  31 new fractures were found in 15 VP patients 
–  28 new fractures in 19 patients in the control 

group 

•  No significant difference between the 3, 6 
and 12-month groups (P = 0.60) for the 
occurrence of new vertebral fractures 

VP does not cause new fractures 



VERTOS 4-Lohle et al. 
Secondary results 

•  loss of vertebral height ->  7 patients in the VP 
group and 36 patients in the control group (P <.
001) 

•  Cimentoplasty protects against the risk of 
vertebral compression -> protection of kyphosis 



META-ANALYSES 

Han et al . OI 2014 
Xie et al. Medicine 2016 

Flow diagram of study selection 



Han et al . OI 2014 

Forest plot showing the association between percutaneous vertebroplasty and 
vertebral fracture.  

The combined RR demonstrated that PVP was not associated with increased 
risk of adjacent vertebral fracture 

Dichotomous 



And what about the cement leaks 



64. 8% of the scanner showed a cement leak 

•  All of these patients remained asymptomatic 
- paravertebral vein 41 (25.8%) 
- intervertebral disc 21 (13.2%) 
- pulmonary system 7 (4%) 

•  no further complications during or after the procedure 

VERTOS 4 



Cement leak 



At least one leak of cement by the scanner for 
•    85% of fractures classified Grade III according to annoying 
•    66% for grade II 
•    56% for grade I 

(Grade 1, ~20-25%) 

(Grade 2, ~25-40%) 

 (Grade 3, ~40%)



Cement leak 

No influence of cement leakage on vertebroplasty results 

Discal leaks most often associated with height losses > 70% 



VERTOS 2 
Cement Pulmonary Embolism Risk 

22-month follow-up of 54 patients of "Vertos" 
CT to detect possible embolism. 

14 pulmonary embolism (26%) 
All patients were asymptomatic 

The embolim were small and randomly distributed in small peripheral 
vessels 

No changes in pulmonary parenchyma 

Post-op CT or chest radiographs are not necessary in the follow up of 
VP 

Venmans A, Klazen CA, Mali WP.AJNR Am J Neuroradiol. 2010 Sep;31(8):1451-3.  



Conclusion 

•  Efficiency? 
–  Not proven on fracture <6 weeks 
–  Seem effective for fractures> 6 weeks 

•  Evolution of the spine 
–  Decrease in the height of the vertebra -> protector 
–  Fracture of other vertebrae -> no influence 

•  Complication : leaks-> Does not matter except for 
radicular pain 


