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Goals of treatment for VCFs 

• Primary: pain relief

restoration of vertebral body height

• Secondary: preservation of the independence of the patient

protection of pulmonary function

avoidance of medical complications after fracture 

• several treatment options available

Pfeifer M, et al. Am J Phys Med Rehabil. 2004;83(3):177–86.



Vertebroplasty
• France in 1987  symptomatic vertebral hemangioma

• injection PMMA cement through a large needle in the 
vertebral body / pain relief and fracture stabilization

• unilaterally or bilaterally

• under local anesthesia at a very low cost 

• does not address the spinal deformity and uses high 
pressure cement in a very liquid form 

• greater potential for leakage outside the vertebral body 

Patel D, et al. World J Orthop. 2022



Kyphoplasty
• uses a balloon introduced into the vertebral body to create a 

cavity for cement implantation

• more expensive 

• more technical challenging 

• potential to improve the kyphotic angle of the re-expanded
fractured vertebra 

• cement is thicker in viscosity minimizing the risk of extrusion

Patel D, et al. World J Orthop. 2022









Pre-AAOS Guideline Evidence



• systematic review / 69 clinical studies evaluating vertebroplasty and kyphoplasty

• no randomized at that time / very few prospective cohort studies

• 22 kyphoplasty studies: 1288 patients, 44 vertebroplasty studies: 2958 patients.

• Kyphoplasty: pain relief 92% of patients, VAS: from 7.15 to 3.4

• Vertebroplasty: 87% some pain relief, VAS: from 8.2 to 3.0. 

• limited number of studies that involved the physical function



Height restoration

• Measurement techniques vary greatly in studies, difficult to compare the two techniques directly

• kyphoplasty: mean 6.60 kyphosis correction, 34% no appreciable improvement in height restoration

• Vertebroplasty: 5.60 kyphosis correction, 39% no appreciable improvement in the kyphosis

• Reported complications: predominantly cement leakage, 9% kyphoplasty /41% vertebroplasty

• Most of these cement leakages clinically asymptomatic in both groups. 

• The most notable complication in both groups: the occurrence of fractures at levels next to the 
treated level: 15% kyphoplasty, 12.9% vertebroplasty 

• Vertebral Compression

• and Pathologic Bone
Afshin E. et al. Vertebral Compression Fractures in Osteoporotic and Pathologic Bone https://doi.org/10.1007/978-3-030-33861-9



Further evidence 

• consistent with the findings of the Hulme study

• Eck et al. : meta-analysis comparing the two procedures

- VAS improvement 4.6 points kyphoplasty and 5.68 points vertebroplasty

- new fractures in 4.1% kyphoplasty and 7.6% vertebroplasty

- cement leakage in 7% kyphoplasty and 19.7% with vertebroplasty

Taylor RS, et al. Spine (Phila Pa 1976). 2006;31(23):2747–55.
Taylor RS, et al. Eur Spine J. 2007;16(8):1085–100. Review.
Liu et al.Osteoporos Int. 2010;21(2):359–64.

Eck JC, et al. Spine J. 2008;8(3):488–97.



In conclusion, when evaluating the data from
studies comparing VP to KP

• pain relief was similar in both procedures

• Functional improvement was tied to pain relief

• cement leakage was higher for VP but, in most cases clinically irrelevant

• ability to restore height only in the first 3–6 m/ somewhat better with KP

Afshin E. et al. Vertebral Compression Fractures in Osteoporotic and Pathologic Bone https://doi.org/10.1007/978-3-030-33861-9



KP and VP to conservative management

- nonrandomized trial

- earlier improvement in pain scores and physical function in VP patients vs control group

- benefits within 24 hours, more rapid rehabilitation and lower complication rate

- the benefits only short term – after 6 weeks, similar outcomes than the control group 



- Randomized trial comparing KP to non-operative management 

- KP better than non-operative treatment concerning pain improvement and 
functional outcomes at 1 month

- those improvements were less apparent at 12 months. 



• systematic review

• level 1 evidence VP and KP compared non-operative treatment

- better results in the first 2 weeks after the procedure

• level 2 and 3 evidence: improved pain at 6 months, but no study showed overwhelming 
differences between conservative and surgical management after that period.



AAOS Guidelines

• met in 2009 and 2010 to evaluate the existing body of published evidence 

• resulting guidelines were published in 2011  

• very few level 1 studies which could be used to develop these guidelines. 



• multicentre, randomized, double-blind, placebo-controlled study

• one or two painful osteoporotic vertebral fractures, < 12 months' duration and unhealed (MRI)

• randomly assigned to undergo vertebroplasty or a sham procedure

• outcomes at 1 week and 1, 3, and 6 months/ primary outcome overall pain relief at 6 months

• 78 participants, 38 vertebroplasty, and 40 a sham procedure; 91% completed the 6-month study. 

• No benefit of vertebroplasty over sham surgery at any time point



• randomized, prospective, multicentred study

• patients that had failed medical treatment with fractures < 1 year

• primary outcome measures: modified disability questionnaire, and pain during the preceding 24 hours

• 1800 patients screened/ 431 eligible; 70% declined participation / 131 patients enrolled in the study

• 43% of the control group crossed over to surgery by 3 months due to unrelenting pain. 

• trend toward clinically meaningful improvement in the VP group than the control group (61% vs. 48%)

• however,  no statistical significance demonstrated at any point in time.



AAOS guideliness 

• Based on the two studies in the New England Journal of Medicine

• recommended against vertebroplasty based on the two level 1 and three 
level 2 studies with a strong consensus opinion

• Strangely enough, kyphoplasty was noted to have weak support based on 
two level 1 studies

• When comparing kyphoplasty to vertebroplasty, three studies showed 
inconsistent results, and therefore, no recommendation could be made.



Post-AAOS Guidelines 



• meta-analysis of 8 prospective RCTs comparing vertebral augmentation to conservative treatment

• greater pain relief, functional recovery, QoL with cement augmentation than conservative therapy

• cement augmentation results were significant in the early (<12 w) and late time points (6 to 12 m) 

• strong evidence in favour of cement augmentation in the treatment of symptomatic VCF fractures.



• 107 patients (56 in PVP group; 51 in CV group) completed 1-year follow-up

• VP performed at a mean of 8.4 ± 4.6 days after onset

• VP much greater pain relief than CV treatment at postoperative day 1 (p < 0.0001)

• pain relief and QoL were significantly improved in PVP group than in CV group at 1 w, 1, 3 &
6 m, and 1 year (all p < 0.0001)

• PVP group were significantly more satisfied with lower rate of complications (P < 0.0001)



• 8 studies comparing VP vs KP for single-level compression fractures

• 845 patients

• no differences in long-term VAS scores, ODI scores, and short- or long-term SF 36 scores, 
or differences in adjacent segment fracture rates 

• KP superior in correcting the kyphotic angle and vertebral body height than VP



recent studies ……

• VP and KP can be used to treat patients with osteoporotic compression 
fractures in patients who fail to improve with medical management 

• Determining who will benefit from cement augmentation versus 
conservative treatment is an ongoing issue and warrants further 
research.

Afshin E. et al. Vertebral Compression Fractures in Osteoporotic and Pathologic Bone https://doi.org/10.1007/978-3-030-33861-9



recent studies ……

• literature controversies: no study provide definitive evidence: which patients will 
benefit most from VP/KP. 

• greatest benefit following cement augmentation within the first 3 months after
fracture. 

• KP within 3 months of a VCF has the possibility of reducing kyphosis that resulted 
from the fracture.

• After 3 months, both VP/KP have a low likelihood of kyphosis correction.



Recent studies…..Patient selection

• VP/KP typically reserved for those who have not experienced relief from CVT

• For patients with incapacitating pain from acute and subacute VCFs who are 
unable to taper parenteral or transition to oral opioids within seven d of 
admission or have intolerable sedation, constipation, or delirium from opioids

• also an option for those without improvement in pain despite four to six 
weeks of conservative management with oral opioids and calcitonin

Patel D, et al. World J Orthop. 2022.



Careful Patient Selection
• significant mid or low back pain exacerbated by standing; the pain  relieved by lying down

• physical examination: point spinal or paraspinal tenderness at the fracture level

• focal spinal pain with anterior radiation along the ribs and/or anterior abdominal wall

• patient’s pain significant at least 7/10 on a numeric pain scale

• transient or no response to narcotic analgesics. 

• The onset of pain acute (measured in days) or be of subacute duration ( 3–12 w)

• ideal candidate very active prior to fracture with recent (acute or subacute) single-level OVCF 
with focal severe pain that corresponds to the fracture 

Patel D, et al. World J Orthop. 2022



The role of imaging in the evaluation of a suspected VCF is 
extremely important to patient selection

• MRI: the study of choice 

• Acute and subacute fractures can be readily 
identified due to the presence of marrow 
oedema 

- hypointense signal on T1-weighted    images

- hyperintense signal on T2-weighted

• CT: helpful in identifying fracture lines, which 
may be a potential route for cement 
extravasation

Patel D, et al. World J Orthop. 2022



Patel D, et al. World J Orthop. 2022



Patel D, et al. World J Orthop. 2022



Tricks 

• a learning curve to reach maximal efficiency/safety with reproducible good 
results



• Objective: the influence of BKP on the global spinal sagittal alignment using: Pelvic Incidence (PI), Pelvic Tilt (PT), 
Lumbar Lordosis (LL), Thoracic Kyphosis (TK), Sagittal Vertical Axis (SVA) and Spinosacral Angle (SSA)

• Methods: A systematic review of the English language literature PRISMA guidelines.

• Results:

- 4 studies met the inclusion criteria (4 level III evidence) 

- 201 patients , mean age 73.8 years,  acute OVCF of one or > vertebra/ number of fractured vertebrae 235

- no statistical difference in PT (24.1° vs. 23.5°, P = 0.93), TK (42.3° vs. 42.4°, P = 0.57), PI-LL (14.4° vs.12.4°, P = 0.4), SVA 
(6.1 cm vs. 5.5 cm, P = 0.19) SSA (114.8° vs. 116.7° P = 0.36). VAS was significantly reduced post BKP (7.1 vs. 2.5 P = 
0.004).

• Conclusion: Performing BKP does not significantly affect the global sagittal alignment in patients with OVCFs



• Purpose of review: This systematic review comprehensively compared balloon KP and VP with 
respect to height restoration and pain relief.

• Recent findings: PRISMA guidelines / 33 RCTs; 20 reviewed balloon KP, 7 reviewed VP, and 6 
compared VP to balloon KP. 

• Both treatments restored some vertebral body height and showed benefits in pain reduction and 
improved patient-reported functionality.

• Summary: Balloon KP and VP are effective treatments for vertebral compression fractures and 
this review suggests that balloon KP may be favored for vertebral height restoration. Further 
studies are needed.



• Background: 1) vertebroplasty and 2) kyphoplasty (KP) no clear consensus on which is the better

• Methods: PubMed, Cochrane, and Google Scholar up to October 2022. 

- Only 8 studies were included in the meta-analysis. 

- The clinical outcomes complications (cement leakage, adjacent level fractures), the VAS and ODI     
scores, kyphotic wedge angle, and vertebral body height restoration.

• Results: KP was shown to be superior to VP to reduce cement leakage and increase postoperative 
vertebral body height. The comparison of the rest of the outcomes was statistically insignificant 
between both techniques.

• Conclusions: Although KP could significantly increase postoperative vertebral body height and 
decrease the risk of cement leakage, the fact that it is more costly and has a longer operative time 
raises the question about the cost effectiveness of the procedure.



• Background/ Methods:: percutaneous VP with high viscosity cement (PVP-HVC) and percutaneous KP (PKP) with normal-viscosity cement in patients 
with OVCFs up to July 2021

• Results: 12 studies, embracing 1050 patients with OVCFs

• PVP-HVC was superior to PKP with normal-viscosity cement regarding risk of cement leakage (RR: 0.67, 95% CI: 0.54-0.83) and operation time 
(WMD: -11.26, 95% CI: -14.78 to -8.34). 

• PKP groups had a significant decrease in Cobb's angles postoperatively (within 1 m, 95% CI: 1.85-3.48; after 1 y, 95% CI: 1.35-4.01)

• No significant differences between the procedures pertaining to injected cement volume, VAS, ODI and risk of adjacent VFs.

• Conclusion: both are safe and effective treatments for the management of OVCF, but the former is superior to the latter in terms of procedure time. 
The potential of PVP-HVC in reducing cement leaks remains to be validated by more well-designed studies.



• Background: High viscosity (HVC) and low viscosity cement (LVC) have been used to treat OVCFs

• Results: 12 randomized trials. 

• The 2 groups had similar changes in terms of bone cement injection volume, ODI and adjacent VFs. 

• The HVC group showed shorter operation time and better VAS score improvement

• The bone cement leakage rate of the HVC group was significantly better than LVC group (P < .00001), in the leakages of the 
veins (P < .00001), the intervertebral disc (P < .00001), the paravertebral area (P = .003) and the intraspinal space (P = .03)

• Conclusions: In terms of bone cement injection volume, ODI and adjacent vertebral fractures, the 2 group are equivalent. 
HVC had a shorter operation time, lower bone cement leakage rate and better VAS score improvement, compared with LVC.



• Objective: clinical results and complications of robot-assisted (RA) versus fluoroscopy-assisted 
(FA) percutaneous vertebral augmentation (PVA) in the treatment of OVCFs

• Results: RA-PVA had a significantly lower bone cement leakage rate, shorter fluoroscopy 
frequency, and shorter radiation exposure time compared with FA-PVA

• No significant differences were found between RA-PVA and FA-PVA in operative time

• no statistically differences were found between the 2 groups in VAS and ODI scores 
postoperatively

• Conclusions: This meta-analysis showed that RA-PVA can reduce bone cement leakage rate, 
fluoroscopy frequency, and doctors' radiation exposure time. we anticipate more high-quality 
randomized controlled trials of RA versus FA-PVA in the future



• Background: Pulmonary cement embolism (PCE) was a rare but fatal complication for PVA

• Methods: PubMed, EMBASE, Cochrane library, Google Scholar, web of science, ClinicalTrial.gov to 2021. 

• Results: 13 studies. According NOS, 7 studies were considered as low quality, with NOS< 6. The others 
were of relatively high quality, with NOS≥6

• 144/6251 patients (2.3%) had PCE after PVA. percutaneous vertebroplasty (PVP) (P < 0.01), thoracic 
vertebra ( P < 0.01), higher cement volume injected per level (P = 0.01), more than three vertebrae 
treated per session (P < 0.01), venous cement leakage (P < 0.01) were more likely to cause PCE.

• Conclusion: This study showed that risk factors for PCE included PVP, thoracic vertebra, higher cement 
volume injected per level, more than three vertebrae treated per session, venous cement leakage. 



• Methods: Relevant literatures up to November 2021 were collected from PubMed, Embase and Web of Science.

• Results: 23 studies, 9372 patients with OVCF. 1255 patients (13.39%) suffered re-fracture after PVP/PKP surgery. 

• 22 studies were from Eastern Asia and only 1 study was from Europe. 

• Female sex (P = 0.006), older age (P = 0.001), lower BMD (P < 0.001) and bone cement leakages (P < 0.001) increased 
the risk of SVCF

• Compared with the unfractured group, anterior-to-posterior vertebral body height ratio ( P = 0.037) and VAS score ( P 
= 0.022) were higher in the refracture group, and kyphotic angle correction ratio ( P = 0.008) was smaller in Eastern 
Asia. 

• Conclusion: The main factors associated with re-fracture after PVP/PKP are sex, age, bone mineral density, AP ratio, 
Cobb ratio, VAS score, bone cement leakage and anti-osteoporosis treatment, especially in Eastern Asia.



• Background: Recently facet joint block has been increasingly used to relief the residual pain after VA, but whether it can 
be a complementary or alternative to vertebral augmentation remain largely unknown. 

• Methods: Embase, PubMed, Web of Science, Wanfang Data and Chinese BioMedical Literature Database

• Results: 10 studies

• 7 studies comparing combined therapy with VA, the results showed combined therapy was associated with significantly 
lower VAS scores and lower ODI scores on postoperative day 1, 7, month 1, 3. 

• Three studies comparing facet joint block with vertebral augmentation, the results demonstrated vertebral 
augmentation only provided better analgesia in month 1 after surgery, but associated with a higher incidence refracture.

• Conclusions: Current evidence suggested facet joint block might be considered as a complementary to vertebral 
augmentation in the treatment of OVCF, but it might not be effectively used as an alternative therapy.



• Introduction: systematically summarize the existing knowledge on the value of routine transpedicular biopsies during 
KP/VP for VCFs.

• Methods: PubMed/Medline databases 

• Results: 16 articles, 6 prospective and 10 retrospective from 2005 to 2020, 3083 patients, 3667 transpedicular 
biopsies

• Most biopsies confirmed osteoporosis as the dominant underlying pathology of VCFs.

• Transpedicular biopsies revealed an unexpected malignant diagnosis in 0.4-6% of the cases.

• Conclusion: The evidence to support a routine biopsy is inconsistent. Nevertheless, routine biopsies can be 
considered, especially when sufficient preoperative imaging is not available or radiological findings are unclear.



• Background: Prophylactic VP is performed at the upper level of instrumentation during spinal fusion to reduce the risk 
of proximal junctional kyphosis (PJK), proximal junctional fracture (PJFx), and proximal junctional failure (PJF)

• Methods: A PRISMA-compliant systematic literature review, PubMed/MEDLINE, Cochrane, and Embase. 2001 to 2021

• Results: 8 studies, 685 patients (VP: 293 [42.8%]; No VP: 392 (57.2%), 5 studies were comparative and 3 single-arm

• PJK incidence was reported in 5 studies (3 comparatives, 2 single-arm) and ranged from 7.9% to 46.4%; incidence was 
lower in patients with VP in two of three (66.7%) comparative studies, and equal in one of three (33.3%)

• PJFx was reported in 5 studies (4 comparatives, 1 single-arm) and ranged from 0.0% to 39.3%; incidence was lower in 
the VP group in 2/4 (50.0%) comparative studies, equal in 1/4 (25.0%), and higher in 1/4 (25.0%)

• PJF was reported in 5 studies (3 comparatives, 2 single-arm) and ranged from 0.0% to 39.3%; incidence was lower in 
the VP group in two of three (66.7%) comparative studies and equal in one of three (33.3%). 

• Conclusions: Evidence is inconclusive and conflicting. Further research is needed



• meta-analysis on the incidence of subsequent fractures after VP in patients with OVCF. 

• PubMed and EMBASE

• original articles reporting on new fracture rates after VP in OVCF patients. 

• 39 studies, 8047 participants from 12 countries. Patients' age ranged 64.2 to 94.6 years, median follow-up 21 m 

• Pooled estimate for subsequent fractures after VP was 23.4% (p < 0.01). New fractures after VP in 54.6% of cases 
occurred in the vertebral bodies adjacent to the treated vertebra (95% CI, 49.0-60.1%; I2 = 66.0%, p < 0.01). 

• A significant proportion of patients undergoing VP for OVCF experience new fractures after treatment, most of 
which are developed in the vertebral bodies adjacent to the treated vertebra.



• Objective: benefits and advantages of VP combined with zoledronic acid (ZOL) versus VP alone, to provide 
clinical recommendations for the treatment of OVCFs

• Methods: PubMed, Embase, Web of Science, and the Cochrane Library 

• Results: 4 RCTs and 4 retrospective, 2335 cases. 

• VP combined with ZOL was associated with benefits from decreased pain (P < 0.05), increased function (P < 
0.05), increased BMD of the vertebral body( P < 0.05) and of the proximal femoral neck (P < 0.05), fewer 
markers of bone metabolism (N-terminal molecular fragment: P < 0.05; procollagen type I N-terminal 
propeptide: P < 0.05; beta collagen degradation product: P < 0.05), and lower rate of refracture ( P < 0.05). 

• Patients in the vertebroplasty combined with ZOL group had greater vertebral body height (P < 0.05) than in 
the vertebroplasty group, but no differences on Cobb angle were observed ( P > 0.05).

• Conclusions: VP combined with ZOL was superior to VP alone in terms of BMD, bone metabolism makers, 
refracture rate, pain and function.



• Objective: meta-analysis of the utility of both BPs and teriparatide in improving spinal fusion outcomes in osteoporotic patients.

• Methods: PubMed and Embase, 11 studies, 9 investigated BPs, 7 TPD, and 1 a combination of TPD and denosumab. 

• Results: postop use of BPs demonstrated better odds of successful fusion as compared to that in controls during short-term 
monitoring (OR 3.33, p = 0.0003) but not long-term monitoring (p > 0.05). BPs use was also shown to significantly reduce the 
likelihood of postoperative VCF (VCF; OR 0.07, p = 0.01) and significantly reduce ODI  scores (mean difference [MD] = -2.19, p <
0.00001) and VAS scores (MD = -0.58, p < 0.00001). 

• TPD was found to significantly increase fusion rates at long-term postoperative periods as compared to rates after BPs therapy, with 
patients who received postoperative TPD therapy 2.05 times more likely to experience successful fusion (OR 2.05, p = 0.01).

• Conclusions: benefits of BPs and TPD therapy independently in accelerating fusion during the first 6 months after spinal fusion surgery 
in osteoporotic patients. TPD may have superior benefits in spinal fusion during long-term monitoring than BPs. BPs may be better 
suited in preventing VCFs postoperatively and minimize postoperative disability and pain.



• Background: to determine (1) whether cement augmentation increases the rate of secondary fracture compared with nonoperative management, (2)
whether anti-osteoporotic medications reduce the rate of secondary fracture, and (3) the rate of osteoporosis treatment with medications following 
vertebral OCF.

• Methods: The PearlDiver database was queried for all patients with a diagnosis of OCF from 2015 to 2019. Patients were excluded if they were <50 
years old, had a diagnosis of spinal neoplasm or infection, or underwent lumbar fusion in the perioperative period. 

• Results: 36,145 patients with an OCF, 25,904 (71.7%) underwent NonoM and 10,241 (28.3%) underwent CA, 1,556 VP and 8,833 KP.

• Patients with NonoM had a secondary fracture rate of 21.8% following the initial OCF, compared with 14.5% in the VP and 18.5% in the KP cohort, 
which was not a significant difference on multivariate analysis. 

• 2,833 (7.8%) received anti-osteoporotic medications and 33,312 (92.2%) did not. The rate of secondary fracture was 10.1% in patients who received 
medications and 21.9% in those who did not, significant difference (OR = 1.23, p < 0.001).

• Conclusions: Cement augmentation did not alter the rate of secondary fracture, whereas anti-osteoporotic medications significantly decreased the 
risk of subsequent OCF by 19%. Only 7.8% of patients received anti-osteoporotic medication following the initial OCF.



• clarify the indications and types of surgeries for OVF. Medline and Pubmed 2010 and 2020

• 19 studies examining decompression and fusion surgery in OVF were reviewed

• Literature supports the statement that decompression and fusion surgery are necessary for progressive neurological deficits after 
OVF

• there is no consensus to choose the type of open surgery (anterior, posterior, combined, using cement or bone or vertebral body 
cage, the levels, and kind of instrumentation)

• implant failure in the osteoporotic spine is a common complication, and many techniques have been described to prevent implant 
failure in the osteoporotic spine. However, the superiority of one method over another is unclear.

• Open surgery for osteoporotic vertebral fractures should be considered if neurologic deficits and significant painful kyphosis

• The apparent indications of surgery and most ideal surgical technique for OVF remain unclear; the decision must be individualized.



Management of Osteoporotic Vertebral 
Fracture: Review Update 2022

• There are currently few "gold standard treatments" outlined for the management of OVFs

• Conservative treatment is the primary treatment option for OVFs.

• Numerous reports have been made on studies for vertebral augmentation (VA), including VP/KP.

• There is still debate and controversy about the effectiveness of VA in comparison with conservative 
treatment. Current evidence does not support the routine use of VA for OVF. 

• Despite the fact that the majority of OVFs heal without surgery, 15%-35% of patients with an unstable 
fracture, persistent intractable back pain, or severely collapsed vertebra that causes a neurologic deficit, 
kyphosis, or chronic pseudarthrosis frequently require surgery

• Osteoporosis management and prevention are critical to lowering the risk of future OVFs. 

• According to the available literature, there are no standard management methods for OVFs.



ΣΑΣ ΕΥΧΑΡΙΣΤΩ ΠΟΛΥ 
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