il S

o

i

' 29-31 MapTiou 2019

EniocTthpovikn EKdNAwon
MeTaoAika voonpara
TWV OCTWV

PpIkr Evniue

EnavadtoAoynon g
Kogonm\aotikr)g

=evodoxeio Anemolia, ApaxwBa

Christos Zafeiris MD MSc PhD
Orthopaedic Spine Surgeon
LRMS, Athens, Greece

Spine Department, Foothills Medical Centre UoC, Alberta,
Canada




Why are we discussing that?

‘-750,000 new fractures occur each year in the US

*The incidence of vertebral fractures in people aged 75-79 years is twice as high
iIn women than in men (29.3 vs 13.6/1000person/year).

*The incidence of OVCFs in individuals 50 years or older may be 307 per
100,000 person years, and the direct expenses concomitant with new-onset
OVCEFs in the first year approximately 6490 Euros

*Osteoporotic fractures are strongly related to disability, quality of life decrease
and higher risk of mortality due to cardiopulmonary complications

*This surely represents a heavy social and medical care burden,
since cost for hospitalization, consequent rehabilitation



Why are we discussing that?

+

In a systematic review that included 622,675 hospitalized patients with
VCFs, the median length of admission was 10 days

1 in 4 patients stayed 2 weeks
*Hospital mortality ranged from 0.9% to 3.5%; up to 50% were

discharged into a care facility. Moreover, 1 in 5 patients were
re-admitted within 30 days.



Why are we discussing that?

TODAY...

Although over 300 articles have been published annually on vertebral augmentation in the last
5 years, there remains much debate about a fundamental question — is veriebral augmentation
a safe and effective treatment to achieve analgesia, reduce disability, and improve quality of life

VP vs KP volumes 2006-2013

o

—ertebroglasty

Kyphoplasty
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Specialty 2006 2007 2008 2009 2010 2012
Radiology 40,869 43,756 44,374 43435 37803 34,576
Orthopedic surgery 28,731 29,518 29,743 28,037 26,747 21,246
Meurosurgery 15195 16940 16,993 17260 15,812 15,201
Anesthesia 2,706 2,866 2,874 2957 2,262 2342
Physical medicine and rehabilitation 263 359 497 Fi= 918 1,002
Other 3508 6,349 7326 B 337 B K 7891
Total 80,772 99788 10,807 100,741  BS,686 82,258
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Trends of the Literature and News Feed...5 year story
Meta-Analysis...focus on 2018/2019

Conclusion...Critique...Take Home Message



Structure of the Presentation

. Basic Knowledge...30year story



+Historical review of the method

n The method of percutaneous vertebroplasty was pioneered/ firsty
described by Deramond and Galibert in 1984/1987 for the treatment of
haemangiomas.

n In 1989 15t publication for metastatic bone disease

n In 1997 were published by Jensen the first results for osteoporotic
vertebral fractures

n In 1998 was the 1%t publication for kyphopasty

Galibert P, Deramond H, Rosat P, et al. [Preliminary note on the treatment of vertebral angioma by percutaneous acrylic vertebroplasty]. Neurochirurgie 1987;33:166-8.

Jensen ME, Evans AJ, Mathis JM, et al. Percutaneous polymethylmethacrylate vertebroplasty in the treatment of osteoporotic vertebral body compression fractures:
technical aspects. AINR Am J Neuroradiol 1997;18:1897-904.

Kaemmerlen P, Thiesse P, Bouvard H, Biron P, Mornex F. Jonas P.Verte broplastie percutane’e dans le traitement des me’tastases:technique et re” sultats. J Radiol 7
1989;70:557-562



Jensen ME, Evans AJ, Mathis JM, et al. Percutaneous polymethylmethacrylate vertebroplasty in the
treatment of osteoporotic vertebral body compression fractures: technical aspects. AINR Am J
Neuroradiol 1997;18:1897-904.



Surgical Technique

+

n The method is performed under local or general anesthesia
n Prone position
n Under flyoroscopic guidance

n Transpedicular Zor extrapedicular is inserted a balloon into
the fx vertebra — the balloon is inflated /reducing the fx by
elevating the endplates - void with cement

n Time per segment 30 min

n Hospitalization 2-3 days

n Unipedicular or Bi...(Cost)

From 2001 &2005 ..... 45&a 86.8/100.000



Surgical Technique

Vertebroplasty and kyphoplasty for the management of osteoporotic vertebral compression fractures.Orth Clin North 10
Am 2007Jul;38(3):409-18



Aphorism

“Decisions are more important
than Incisions”

Robert Bruce Salter, C.C., MD, FRCSC. Dec 15, 1924 — May 10, 2010 11




Indications

+

n Recent symptomatic vertebral osteoporotic fx with height loss
more than 1/3.

n Kyphotic deformity of vertebra more 10 o

n Hemangiomas

n Kummel's disease
n Multiple myeloma
n Metastatic disease

Vertebroplasty and kyphoplasty for the management of osteoporotic vertebral compression fractures.Orth Clin North 12
Am 2007Jul;38(3):409-18



Clinical Indication - Pain

+

Mechanisms of pain relief

sDestruction nerve endings from the exothermal reaction of
PMMA.

eInternal cast fx vertebra — stabilizes micromotion

sCorrection of kyphotic deformity.

13



Complications

“: Cement leak 1)vertebral canal(11%)
(7-9%....18%) 2)paravertebral (48%)
3)intradiscal (38%)
(symptomatic extravasation <2%)

n Cement embolism(>1%)

n Subsequent vertebral fx
(3-29%,21%)
(66% In the adjacent vertebra

(upper endplate of upper vertebra))

Vertebroplasty and Kyphoplasty: A Systematic Review of 69 Clinical Studies:Hulme PA, Krebs J, Ferguson SJ, Berlemann U. Spine. 2006 Aug
1;31(17):1983-2001.

Comparison of vertebroplasty and balloon kyphoplasty for treatment of vertebral compression fractures. A meta-analysis of the literature. Eck J.A, 14
Nachtigall Dean .The spine journal 2007


http://www.ncbi.nlm.nih.gov.chekov.evms.edu/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hulme%20PA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov.chekov.evms.edu/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Krebs%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov.chekov.evms.edu/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ferguson%20SJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov.chekov.evms.edu/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Berlemann%20U%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Subsequent/ Secondary fx
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vertebroplasty Spine. 2007 May 20;32(12):£358-62



Background data

+

Lindsay et al, the iIncidence of another new
compression fracture within 12 months of the
Initial fracture was 19.2% among patients with
a history of spinal compression fracture and 24%
among patients with a history involving more
than two vertebrae

18



The NEW ENGLAND

JOURNAL of MEDICINE

19



Efficacy and safety of balloon kyphoplasty compared with

non-surgical care for vertebral compression fracture (FREE)
a randomised controlled trial anct 2000, 73:1016-24

‘ Compared the efficacy and safety of kyphoplasty with non-surgical
Hypothesis that kyphoplasty would result in increased improvement in quality of life

Materials and Methods:

300 Pts with up to 3 fx randomised in 2 groups 1)kypho (149) 2) conservative (151)
SF-36 , EQ-5D , Roland-Morris scale, pain , drug use

complications

f/uin 1, 3, 6, 12 months

RENIE

Stat significant difference aSF-36+Roland-Morris+pain+drug use

non stat signicicant diffence & subsequent fx at the end of the study(7.7%(25/33)---
14%)

Conclusion

balloon kyphoplasty resulted in improvements in quality of life and disability
measures and reduction of back pain FASTER

, differences in improvement between kyphoplasty and non-surgical control groups
diminished by 1 year 20



Randomized Trial of Vertebroplasty for Painful Osteoporotic

‘Je rtebr{ll P ra Ctu res M Engl | Med 2009%;381:557-68.

+

Obijective:

to determine the short-term efficacy and safety of vertebroplasty for alleviating
pain and improving physical functioning

Materials and Methods:
78 Pts up to 2 vertebral fx randomized in 2 groups 1)vertebroplast 2)placebo
EQ-5D , Quality of life, Roland-Morris scale, pain, f/u : week , 1, 3, 6 prjveg

Results:

No significant differences between groups were seen in the primary outcome of
overall pain

3 new # after VP , 4 after placebo treatment

Conclusion:

No beneficial effect of vertebroplasty as compared with a sham procedure in
patients with painful osteoporotic vertebral fractures 21



N N S MY

Traish s et 0001

Troat rantuwii 0008

THE LANCET

Werrders wl sty
b dlin B Lals’
Vbt

C
M

AT e
1 I

Snhrcnd acl ity félag

[ ®
" l t
1 - T
I 1
I
L
T
i
[FFREEL 15 1
S 1L m 1
u

1
4
l

|

verabegliry J

Pain at Might

HMumdr of patisnts

T R N E VA

—1

H s
L 18
HE 104
Truatment puo (K01
Trastraetreitl prniny
T .
4 &
T T
] W
1w "
Popatmmmtyl par 00007
Peraborrmsla visil e 2001

Pt b e ey it |

1
|
TR R 15
141 118 1 1
i1
b 1 I
- ||? |
B0 ) 1
| 1
P T

.
i
g
3

B

Aol Seore

Wesls

L]
i

—

Virabecplasy

Pain ot Rect

4

el

Roland Marrie Score

.I.' N .:. 1
Weela
n H B ni
i i B o
il -|

|
. 10 -lt-

I

=

1ty

ny



Technique Analysis

Sagittal Alignment

23



Local Kyphosis vs. Sagittal
Alignment

‘ n Kyphoplasty vs. Vertebroplasty

1 vertebral thoracic compression fracture causes 9%
loss of forced vital capacity

Vertebroplasty “freezes” the deformity without
correcting the compression

Pre-Fracture Post-Fracture Vertebroplasty VP after loading

Pre-Fracture Post-Fracture Kvyphoplasty KP after loading

Reduction of local kyphosis leads to an improved ,,
overall sagittal alignment?



Local Kyphosis vs. Sagittal
Alignment (2)

n 65 patients (43 f,22 m)

Height Restoration at VCF

Preoparative Postoperative Regained

Average anterior height {mm)
Average middle height {mm}
Average posterior height {mm)

Angular Restoration

Average Angular Restoration

sagittal Angle
At VCF [fx sita) 7.37 {from 11.7° to 4.3 postoparatively)
Spanning VCF by 1 vertebra 24
Spanning VCF by 2 vertebrae 1.4°¢
Spanning VCF by 2 vertebrae 1.0%*

25
Spine 2006 31,4 435-441



Local Kyphosis vs.
Sagittal Alignment

Table 5 Angular and Height Correction at VCF in
Thoracic Versus Lumbar Spine

Averdge Angular Restoration
H—
Thoracic Spine  Lumbar Spine

in =21 in = 28)

Sagittal angle
At VCF (fx site)
Spanning VCF by 1 vertebra
Spanning VCF by 2 vertebrae
Spanning VCF by 2 vertabraa

Haight Regained

Thn:nra-:-.i-:: Spine Lumbar Spineg
in= 21 in = 25)

Haight measured at
Amtarior haight
Middla height
Posterior height

26



Local Kyphosis vs. Sagittal
Alignment

+

Local angular and height restoration
falls within the “neutral zone”- disc
— soft tissues of the spine motion

segment.

27



Eur Spin
DO 10,

ORIGINAL ARTICLE

Postoperative change in sagittal balance after Kyphoplasty
for the treatment of osteoporotic vertebral compression fracture

Pain relief obtained by Kyphoplasty also
appears to contribute to improving the
sagittal imbalance. 28



Factors Affecting Kyphotic Angle Reduction in
Osteoporotic Vertebral Compression Fractures

with Kyphoplasty

Data

Kyphotic angle, deg

Visual Analog

Anterior vertebral height variation (100%%)

Middle vertebral height variation (100%)

APRIL 2013

Mean Improvement of Radiographic and Clinical Data

Mean=5D

Preoperative  Postoperative  Last Follow-up
62.3*+15.4 f6.1+17.07
67.0+15.1 81.6+x13.0°
17.4+6.6

7.0x1.5

77

CONCLUSION

Kyphoplasty
treatment for osteoporotic compre n
I'rzu::r.urcs. The degree of kyphotic angle

erative kyphotic
t-m_g]n. hMI.}. Lmd fracture age. The pre-

operative l:jg.-'phn:::lil: angle i-=< the most 1m-

tion pt::ri:tr:lpcmt]'.'



Local Kyphosis vs. Sagittal
Alignment

+

n Mechanical quality of the bone (density)

n Nature of fracture

n Mechanical quality of the disc

n Size of the disc ===  pias

n Number and placement of balloon tamps measurement
n Age of fracture S.a

30



Local Kyphosis vs. Sagittal
Alignment

‘ &k
Height Restoration 0-90% ii -
Angular Correction 0-18° (10°) |

Kyphoplasty’s advantage vs. Vertebroplasty

()] THE
SPINE
JOURNAL

Basic Science

Is kyphoplasty better than vertebroplasty at restoring form and function

after severe vertebral wedge fractures?

Thoracic spine ...> Lumbar spine

(smaller endplates and narrower discs,

smaller dimensions)




Technique Analysis

Unipedicular /Z Bipedicular

32



Biomechanical Comparison of Unipedicular
Versus
Bipedicular Kyphoplasty

_'_

33



Biomechanical Comparison of
Unipedicular Versus
+Bipedicular Kyphoplasty

Conclusion

No statistical significant difference between
unipedicular and bipedicular kyphoplasty

34



Unilateral Versus Bilateral Percutaneous Kyphoplasty for Osteoporotic
Vertebral Compression Fractures: A Systematic Review and
Meta-analysis of RCTs

Hui Feng, Peng Huang, Xuesong Zhang, Guoquan Zheng, Yan Wang
IOURNAL OF ORTHOPAEDIC RESEARCH NOVEMBER 2015

Pain relief
Surgery Time and Cement Dosage
Restoration of Vertebral Height... only in anterior height differs

Unilateral approach Bilateral approach Mean Differance Mean Difference
Mean s0 Total  Mean S0 ofal _ Weinht e IV, Fiseeid, 95% C1
19] 22 il 2 2 il 25 2% -2
21) 3.2 8.2 5

164 1000% -1.36 [-2.58, -0.14] .

otal (95% CI)
ate ChiF=1.45, df= 4 (P=8g 4 F= 0% — t T T —
Test for ovarall effect. 2= 218 (P 1o e N I 1o
Fawvours bilateral Favours unilataral

Figure 13. Forest plot of anterior vertebral height restoration with short-term follow-up after operation.

Complications
Quality of Life

Conclusion
UNILATERAL IS ADVANTAGEOUS

35



Technique Analysis

Subsequent Fx / Cement Leakage

36



The role of the disc in a non-osteoporotic spine +
aug mentatl on (non-degenerated disc)

Pillar theory

+

% of compression=%a19.5% IV disc % of compression=64.7%a 1V disc
Axial compliance Axial compliance 35.3%aendplates
L4-L5

; i
féssure |V disc.t':_'o. 5
]
SANE
§§i“--
Vol
17% increase 7 1 : 0.44 mm
of the compressive EELERES F |
stress - deflection oA
Stiffriess = 1580.
L5
Augmented ted Segmer}son%&nl'é]ﬁ?é% :i: 37

ormal Stress

Colors & Mean stresses (MPa) 3 Eur.Spine(2003) 12 : 421-426



The role of the disc Zclinical data

'Jl'
o d

T

Fracture durmg ~ Cement Leakage ~ No Cement
Follow-up Period ~ mnto Disk ~ Leakage into Disk ~ Total

No new fracture
New fracture

Total (P = [18)




The role of the disc Zclinical data

+

Conclusion:

Cement leakage Into the disk was a significant predictor of
new vertebral body fracture after kyphoplasty/vertebroplasty

(odds ratio = 4.6 - 5.9).

39
Percutaneous vertebroplasty for osteoporotic compression fracture: multivariate study of predictors of new vertebral body fracture =

Cardiovasc Intervent Radiol. 2006 Jul-Aug;29(4):580-5.



Effect of the Location of Endplate Cement
Extravasation on Adjacent Level Fracture in
Osteoporotic Patients Undergoing Vertebroplasty
and Kyphoplasty

Pain Physician 2015; 18:EB05-E814 « ISSN 2150-1149

Increased impaction forces...

The odds of ALF were 22.6 times higher (95%
Cl: 3.0 to 170.9, P = 0.003) in a patient with anterior
extravasation compared to the same patient with no

leakage. Leakage in the middle or posterior third did
not impact the odds of fracture (OR = 2.4, 95% Cl: 0.45




Technique Analysis

Bone Metabolism / Special Patient
Categories

41



mm

he Bone quality -
Corticosteroid use

+ = R
Materials/Methods: 115 patients-225 kyphoplasties
80 patients primary OS,
35 patients secondary OS
Results: 22.6 % -15.1% (26/115 patients,34/225 kyphoplasties)
9/80 primary OS 11.25%
17/35 secondary OS 48,6 %

The period of follow-up 9.8 months in secondary OS versus
the primary OS at 13.1

The corticosteroid patients were younger, having a mean age
of 71.4 years versus 74.4

Conclusion: The subset of patients with secondary osteoporosis has an
Increased incidence of subsequent vertebral compression
fractures compared with the primary osteoporosis population.

Primary and Secondary Osteoporosis' Incidence of Subsequent Vertebral Compression Fractures After 42
Kyphoplasty Spine 2004



THE
SPINE
JOURNAL

The Spine Joumnal m (2012) m
Clinical Study
Hypovitaminosis D as a risk factor of subsequent vertebral
fractures after kyphoplasty

Hypovitaminosis D Osteopathy - Osteomalacia

Clinical

40 postmenopausal women with symptomatic vertebral fracture/s
(primary OS)

Malignant fractures are excluded from this study

Male patients ,patients with secondary OS are also excluded in this
YAV

Association of Vit D levels and subsequent fractures...

Conclusion: vit D levels... a prognostic factor of subsequent fractures




Structure of the Presentation

T

. Trends of the Literature and News Feed...5 year story
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Old stories...
Types of cement

(clinical or experimental use)

N BiOpeX (calcium-phosphate ionic cement) (slow release of heat)-low radiodensity

n Norian SRS (calcium-phosphate ionic cement) (slow release of heat) )-low radiodensity
n Cranioplastic (nign release of heat)

n Simplex ZSiImpleX P (+barium sulfate) (high release of heat)

n Orthocomp (giass-ceramic-reinforced composite)

n Vertebroplastic

N KyphX HV-R (high viscosity radiopaque polymethylmethacrylate (PMMA)
Bone Cement (+barium sulfate))

45
Joint Bone Spine 73 (2006)144-50

Spine 2001 26,14 1537-41



Contents lists available at ScienceDirect

E Acta Orthopaedica et Traumatologica Turcica

journal homepage: https W VY

E I aStOp I aSty # Elastoplasty as a promising novel technique: Vertebral augmentation @

with an elastic silicone-based polymer

Alessandro Gasbarrini #, Riccardo Ghermandi #, Yunus Emre Akman ™", Marco Girolami “,
c )
- 13 studies T g et o eyt

- VK100 (BONWRX, Phoenix, AZ, USA), an elastic polysiloxane polymer
(silicone) which is reported to show stiffness close to intact vertebrae

n The working time for VK100 is dependent on room or body temperature
and is approximately 15 min from the beginning of the procedure to the

end of the injection process in normal operating room and body
Temperature.

- Mechanical properties to those of the trabecular bone of the vertebrae,
VK100 may reduce the risk of subsequent fractures

- A leakage rate of 13%
- Worse height restoration

- Conclusion... elastoplasty is a safe and promising technique to overcome
some certain drawbacks of PMMA
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Cement augmentation at UIV and UIV+1 cannot prevent PJK, PJF,

and PJFX; however, 1t plays a positive role by delaying their pro- 48

gression. Furthermore, PVP tends to decrease the reoperation rate
after PJF in ASD surgery.



Instability of the Vertebrae Remains following
Balloon Kyphoplasty

Global Spine | 2014;4

BKP. BKP may not be able to achieve strong fixation
immediately.

Conclusions

BKP might not be able to gain strong fixation immediately. The
mechanism of rapid pain relief following BKP was not achieved
by strong fixation but by some degree of stabilization or other
factors. We suggest that more research is needed to elucidate
the mechanism of pain relief following BKP in the future.

Sitti

Fig. 3 (A) Later

kyphoplasty ( )} Magnified X-ray

vertebra. The black arrow indicates the of a clef
cement and the end plate. (B) Lateral X-ray taken in the sittin
after BKP. (B-1) Magnified X-ray that fo

supine position has now disappeared.




Severe Rebound-Associated Vertebral Fractures After
Denosumab Discontinuation: 9 Clinical Cases Report

Olivier Lamy, Elena Gonzalez-Rodriguez, Delphine Stoll, Didier Hans,
and Bérengére Aubry-Rozier

Bone Unit, Lausanne University Hospital, 1011 Lausanne, Switzerland
Cases Description: We report 9 women who presented 50 rebound-associated vertebral fractures
(RAVFs) after denosumab discontinuation. A broad biological and radiological assessment
excluded other causes than osteoporosis. These 9 cases are unusual and disturbing for several
reasons. First, all vertebral fractures (VFs) were spontaneous, and most patients had a high
number of VFs (mean =5.5) in ashort period of time. Second, the fracture risk was low for most of
i i i injection (9-16 months).
Fourth, vertebroplasty was associated with a high number of new VFs. All the observed VFs seem
to be related to denosumab discontinuation and unlikely to the underlying osteoporosis or
osteopenia. We hypothesize that the severe BTR is involved in microdamage accumulation in
trabecular bone and thus promotes VFs.

The 3 women treated with
vertebroplasty sustained
10 new vertebral fractures
in the following month.

Conclusion: Studies are urgently needed to determine 1) the pathophysiological processes involved,
2) the clinical profile of patients at risk for RAVFs, and 3) the management and/or treatment
regimens after denosumab discontinuation. Health authorities, physicians, and patients must be
aware of this RAVF risk. Denosumab injections must be scrupulously done every 6 months but not
indefinitely. (J Clin Endocrinol Metab 102: 354-358, 2017)
Prevalent OP Fx, Dmab

FRAX Vertebral/ Doses, Time since Last Incidence of Reason for Dmab
Case No. Age” BMI" MOF" % Nonvertebral, No. No. Dmab, No. Vertebral Fx, No. Discontinuation
1 52 215 11 o 5 9 5 Mo more OP
2 52 236 11 oo B 10 7 (+25) Tx duration
3 55 221 11 o 7 10 2 Mo more OP
4 56 230 12 20 2 11 8 Patient's wish
5 &1 200 15 T[] 2 12 1 Tx omission
5] &1 23.1 16 1/0 B 10 B Tx duration
7 71 227 27 11 2 11 5 Patient's wish
8 7 20.7 20 o 6 15 3{+2" Enc of Al
9 7 188 34 /o 5 16 3 (+67) Patient's wish

Abbreviations: Al, aromatase inhibitors; BMI, body mass index; Dmab, denosumaby; Fx, fracture; MOF, major osteoporotic fracture; OP, osteoporosis; Tx,
treatment.

'At the beginning of the dencsumab treatment. kot 8 S i Tt v ), Al g bmon ik ks o st sy sl
"One month after vertebroplasty, J Clin Endocringl Metab, February 2017, 102(2);354-358
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HARRY B, GENANT, MICHAEL JERUAS® LISA PALERMO," MICHAEL NEVITT,
Rl SAN VALENTIN, DENNIS BLACK." and STEVEN K. CUMMINGS™
FOR THE STUDY OF OSTEOPOROTIC FRACTURES RESEARCH GROUF
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Classification of Vertebral Compression Fractures
in the Osteoporotic Spine

Makoto Sugira, MD, No wh MD, Yasuo Mikami, MD,
azu ..ﬁnrl'l'lr"ll:'. .Lr!.-]

n Sugita et al.

Normal type Concave type Dented type

<
45 ¢

Swelled-front Bow-shaped Projecting type
type type

Poor prognosis group:
sswelled-front
*bow-shaped
sprojecting type - cleft

Good prognosis group:
scOncave
«dented type



7 5545

Normal type Concave type Dented type
FIGURE 2 Dented-type fracture in a 76-year-
old woman. A, Radiograph at injury. The G
center of the L1 body was dented, and the P
endplate was intadt. B, Bone memadeling ¢|
was completed 2 yvears atter injury. ” ¢
Swelled-front Bow-shaped Projecting type
type type

FIGURE 3. Swelled-front-type fracure in a 73 vear-old woman. A, Radiograph at injury. The anterior wall of the L1 body was
swollen. B and C, Dyvnamic imaging showed intravertebral mobility 1 year atter injury.

Vacuum cleft, which suggests
nonunion, was more likely to
appear in thoracolumbar

fractures and in swelled-front,
bow-shaped and projecting types

FIGURE 4. Bow-shaped-type fracture in an
E0-year-old woman. A, Radiograph at injury.
The endplate of the T1 1 body was falling in,
and the anterior wallwas pinched in. B, T11
body had collapsed 6 months after injury.



Vertebral Osteonecrosis: MR Imaging Findings

ORIGINAL .
researcH | and Related Changes on Adjacent Levels

Yu et al. cohort of patients with vertebral osteonecrosis with
collections of Intravertebral fluid, air or both

The purpose of this study was to investigate MR images of
osteonecrotic vertebral bodies and adjacent intervertebral disks
and vertebral bodies

The authors found that loss of more than 50% of vertebral height was
more frequent in patients with intravertebral air only or mixed with
fluid, rather than those with intravertebral fluid only




collapsed lowe
quent in p.ar.i-'-n1= 1'-'i1|'| -'-nJ'-' inr

th air versus fluid

only, 12.3% o rJ'.m when intravertebral fluid

¥ and fluid with air versus air only,

: I-'-ll._p1-:-s in vertebrae next to the

.LJ acent upper and I-'-'.1.|.r1'- rtebrae did not differ significantly
oups (data not shown ).




Kanchiku et al. MRI bone marrow blood perfusion in fractured
vertebrae

The progression of vertebral collapse was calculated by subtracting
the collapse on initial examination from the follow-up examination

statistically significant association between the percentage of MR
non-contrast area and the degree of vertebral collapse progression

fractures with posterior wall involved showed higher noncontrast
area percentage and vertebral collapse progression



ORIGINAL ARTICLE

Can MRI predict subsequent psendarthrosis resulting
from osteoporotic thoracolumbar vertebral fractures?

- STIR in MRI to predict the progression of vertebral collapse in
osteoporotic vertebral fractures

- Linear black signal area is considered to be compressed
cancellous bone that results from more extensive trabecular damage;

it causes prolonged instability, which prevents new bone formation
and results in early osteonecrosis



g 2 Typical STIR im
row | and b non-linear

*They found a significant difference in affected vertebrae with linear black signal area—
which was a linear black signal occupying more than half the length of the vertebral
body—that showed higher vertebral collapse progression, when compared to those with

nonlinear black signal area.

*Non-homogenous high signal change was a strong risk factor for nonunion, compared to

homogenous high signal change obtained by STIR in MRI

In contrast. 24 OVFs with lincar black signal arca amd

39 verebrae with non-lincar black sig ulted in

10 (42 %) and 4 non-unions (10 ¢ ely; a sig-
nificant difference (p = 0,005, Fisher's exact test). The
ti'.'il:.' and .\[n.'xlht]l'l. of non-union by linear black

b (10 non-unionsf24 linear black

e i bone union/39 non-linear black

I gl chi ngel, re y |: Fable 1), }\’L'prl.':-.t"llt.'ll'i'n‘

cases are shown

1 I1J wk sig iJlI ared groups were
3£ 22 9%, respectively: a significam

difference (p = 0003, r test)
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ORIGINAL ARTICLE

Risk factors affecting progressive collapse of acute
osteoporotic spinal fractures

K. Y. Ha-Y. H. Kim

Ha and Kim proposed three criteria to define progressive vertebral
collapse, which were height loss > 15%, kyphotic angle > 10°, and
presence of intravertebral cleft sign during the follow-up

Thoracolumbar fracture, mid-column damage and posterior wall
damage were important risk factors for progressive collapse.

Fig. 4 Mid-portion type

W

as d on the pos
7-month radiograph




Usefulness of an Early MRI-based Classification System for
Predicting Vertebral Collapse and Pseudoarthrosis
After Osteoporotic Vertebral Fractures

Tsukasa Kanchiku, PhD, MD, Yasuaki Imajo, PhD, MD, Hidenori Suzuki, PhD, MD,
Yuichiro Yoshida. MD. and Toshihiko Taguchi, PhD, MD

Total ype (wide typ0) According to their findings, the

Superior frequency of vertebral collapse was
B Speciestiticic greater for hypointense wide-type
fractures than for hyperintense wide-type

e Anteriot:'ll::steﬁor
- iaiirms On applying the T2WI

classification to T1WI
TABLE 1. Vertebral Collapse and Pseudoarthrosis Onset Rates for Different Fracture Types According to the T1WI Classification

T e Lotal-type fractures, which
Verisbrat colapse rate (%) de Sl showed poor radiologic
Psendoarthrosis conversion rate (%) 20%# (18.3) 0 (y 0 (0) 0 (0) 0 (0) prognos|s, they found that
it was possible to narrow
down types that had a

In the TIWI classification, the total type accounts for approximately 60% of the total number of types. The vertebral collapse rate was significantly higher in the total
type, and all cases that developed pseudoarthrosis were total-type fractures.
T1WI classification indicates Tl-weighted image-based classification.
*P < 0.01 (Mann-Whitney).
#EP < 0.01 (the Fisher test).

TABLE 2. Vertebral Collapse and Pseudoarthrosis Onset Rates for Different Facture Types According to the T2WI Classification hlgher Chan ce Of
H yperintense Hy perintense Hypointense Hypointense . .
Wide Type Limited Type Wide Type Limited Type pse u d Oarth rOS I S CO nve rS I O n
No. vertebrae (%) 69 (53) 20 (16) 16 (12) 24 (19)
Vertebral collapse rate (%) 31 + 12% 44 + 27 63 + 14** 44 £ 15
Pseudoarthrosis conversion rate 0{0) 6 (5.5) TEE=(10.1) 3(2.7)
%a)

In the T2WT classification, the hyperintense wide-type was most common, accounting for approximately 50% of the total number of types, with a significantly lower
vertebral collapse rate than others. The hypointense wide-type had significantly higher vertebral collapse and pseudoarthrosis onset rates than others.

TIWI classification indicates Tl-weighted image-based classification, T2W1, T2-weighted image-based classification.

*P < 001 (Mann-Whitney).

**P < 0.01 (Mann-Whitney).

*#EEP < 0.01 (the Fisher test).



Kyphotic deformity

The radiological predictors for development of signifi
cant segmental kyphotic deformity that we analyzed
included:

- _—Fracture near endplate
going into kyphoyte |
collapse _'_-- i

Eur Spine J (2014) 23:2737-2742
DOI 10.1007/s00586-014-3457-x

1. Location of the fracture

2. Endplate fracture (Fig. 1)

3. Anterior cortical wall fracture (Fig. 2)
4. Adjacent level fractures (Fig. 3)

Predictors of kyphotic deformity in osteoporotic vertebral
compression fractures: a radiological study

ORIGINAL ARTICLE

Fig. 1 Osteopomtic vertebml superior endplate fracture leading to
segmental kyphotic collapse

OVCF with
anterior cortical wall
fracture

Sanganagouda Patil - Abhay M. Nene t_., kvi:i::c il;:l‘lapsz = |

Of the 64, 33 patients out of 40(82.5 %) with fracture at '
TL junction 5 patients out of 15(33.3 %) with fracture at L
spine and 7 patients out of 9 (77.7 %) with fracture at T
spine developed significant segmental kyphotic deformity
at final follow-up.

Forty-one (75.9 %) of 54 patients with superior endplate
fractures developed significant segmental kyphotic defor
mity at final follow-up. These included 33 (B0.5 %) of 37
patients with fracture at TL junction, 4 (33.33 %) of 12
patients with fracture at lumbar spine and 4 (80 %) of 5
patients with fracture at thoracic spine. None of the three
patients with inferior endplate fracture had significant
segmental kyphotic deformity at final follow-up.

Forty of 46 (71.87 %) patients with fracure in the
anterior cortical wall of the vertebra developed significant
segmental kyphotic deformity. These included 28 (70 %)
of 32 patients with fracture at TL junction, 6 (15 %) of 8
patients with fracture at lumbar spine and all patients with
fracture at thoracic spine.

Fig. 2 OVCF with fracture of the anterior cortical wall leading to
segmental kyphotic collapse

= Adjacent level OVCFe
r going into
- kyphatic collapse~

Fig. 3 Mare than onc adjacent level OVUF and subscquent segmen-
tal collapse leading to kyphotic deformity
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Health economic aspects of vertebral augmentation procedures

Conclusions

The number of published cost-effectiveness studies 1s limited
and their scope restricted. Although associated with a fair bit
of uncertainty, the available analyses indicate that VAPs are
cost effective compared to NSM, >cially when accounting
for a mortality benefit. For further health economic res

this area, it 1s not primarily new assessments of cost effective- pra¢t Stevenson, Tim Gomersall, Myfanwy Lioyd Jones, Andrew Rawdin,
ness that are needed, but rather studies that can reduce the Monica Hernandez, Sofia Dias. David Wilson and Anaie Rees

uncertainty in the underlying data. m

National Institute for
Health Research

n For people with painful osteoporotic VCFs refractory to analgesic treatment,
in terms of improving
quality of life and reducing pain and disability. However, there is as yet no convincing
evidence that either procedure performs better than OPLA. The uncertainty in the evidence

base means that no definitive conclusion on the cost-effectiveness of PVP or BKP can be
provided.

A Systematic Review of the Level of Evidence
iNmn Economic Evaluations of Medical Devices:

The Example of Vertebroplasty and
Kyphoplasty




ORIGINAL ARTICLE JBMR

Journal of Bone and Mineral Research, Vol. 34, No. 1, January 2019, pp 3-21

The Efficacy and Safety of Vertebral Augmentation:
A Second ASBMR Task Force Report

Osteoporosis International
hitpsyfdoi.ong/10.1007/s00158-018-4804-2

ORIGIMNAL ARTICLE

@ CrosshMark

Which is the best treatment of osteoporotic vertebral compression
fractures: balloon kyphoplasty, percutaneous vertebroplasty,
or non-surgical treatment? A Bayesian network meta-analysis
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Task Force Quality of Strength of
Key question addressed recommendationfinding evidence Strength of findings recommendation
1. Efficacy of percutaneous Percutaneous vertebroplasty High to  High—5 randomized trials that High to
vertebroplasty on provides no demonstrable dinically moderate compared vertebroplasty with miod erate
outcomes of pain, physical significant benefit over placebo or placebo (n = 535). Follow-up
function, and quality of life sham procedure. Results did not period 2 years.
differ according to duration of pain.
2. Efficacy of balloon Balloon kyphoplasty provides a Low Low—1 randomized trial versus Weak
kyphoplasty on outcomes  small clinical benefit over nonsurgical management. No
of pain, physical function, nonsurgical management, placebo (n = 300). Follow-up
and quality of life percutaneous vertebroplasty, period 2 years.
vertebral body stenting, or KIVA
There is also insuffident evidence
versus placebo for KIVA.
3. Harms of percutanecus It is uncertain whether Moderate Moderate—8 randomized trials Moderate
vertebroplasty, including percutaneous vertebroplasty (placebo control in 4 trials and
possible risk of new increases risk of incident or usual care in 4 trials) (n = 804). Low
vertebral fractures radiographic vertebral fractures or number of events (n =203
related serious AEs. fractures; 57 SAEs). Follow up
period 1-2 years.
4. Harms of balloon It is uncertain whether kyphoplasty Low Low—1 randomized trial versus Weak
kyphoplasty, including increases risk of incident or nonsurgical management (n=223)
possible risk of new radiographic vertebral fractures or and case reports. Low number of
vertebral fractures serious AE related to kyphoplasty. events (n =101 fractures; 157
SAEs). Follow-up period 2 years.
5. Efficacy and harms of Spinal bracing may improve pain, Low Low—4 randomized trials Weak
spinal bracing after spinal strength, kyphosis, comparing orthoses (n = 281). High
vertebral fracture pulmonary velume and quality of risk of bias due to absent blinding
life at & months. Bradng may of subjects and investigators. Low
improve physical function, numbers of fractures and AEs.
disability, or gquality of life. Follow-up period 3 weeks to 6
manths.
6. Efficacy and harms of Exercise may improve mobility and Moderate Moderate—9 randomized trials Moderate

gxercise interventions after
vertebral fracture

reduce pain and fear of falling. It is
uncertain whether exercise
improves balance, back extensor
strength, reduces falls, and was
safe.

comparing exercise with usual care
(n=749). Low to high risk of bias
due to absent blinding of subjects
and investigators. Low numbers of
events (n =15 fractures; 5 SAEs).
Follow-up period 4 weeks to 2
years.




Task Force Quality of Strength of

Key question addressed recommendationfinding evidence Strength of findings recommendation
1. Efficacy of percutaneous Percutaneous vertebroplasty High to  High—5 randomized trials that High to
vertebroplasty on provides no demonstrable dinically moderate compared vertebroplasty with miod erate
outcomes of pain, physical significant benefit over placebo or placebo (n = 535). Follow-up
function, and quality of life sham procedure. Results did not period 2 years.

differ according to duration of pain.
2. Efficacy of balloon Balloon kyphoplasty provides a Low Low—1 randomized trial versus Weak
kyphoplasty on outcomes  small clinical benefit over nonsurgical management. No
of pain, physical function, nonsurgical management, placebo (n = 300). Follow-up
and quality of life percutaneous vertebroplasty, period 2 years.

vertebral body stenting, or KIVA

There is also insuffident evidence
versus placebo for KIVA.

3. Harms of percutanecus It is uncertain whether Moderate Moderate—8 randomized trials Moderate
vertebroplasty, including percutaneous vertebroplasty (placebo control in 4 trials and
possible risk of new increases risk of incident or usual care in 4 trials) (n = 804). Low
vertebral fractures radiographic vertebral fractures or mremmbis st fe B0

related serious AEs. VERTIOS IV & 17 R 305 (288 - OO [-040. 020 ]

WOFE 2015 z WA LA i BT [21E = | I7% 03 [ 0T, 046 ]
4. Harms of balloon It is uncertain whether kyphoplasty 149 1546 - T00.0 % -0.20 [ 040, 0.00 |
kyphoplasty, including increases risk of incident or K =G/ S A s
possible risk of new radiographic vertebral fractures or '
vertebral fractures serious AE related to kyphoplasty. - 08 [ Lk, 03
-

5. Efficacy and harms of Spinal bracing may improve pain, VERTCS ¢ g - 93 % [ 1
spinal bracing after spinal strength, kyphosis, 171 168 - 100.0 % 021 [ 042, 001 |
vertebral fracture pulmonary volume and guality of - '_'“"c SA=nEpream

life at 6 months, Bracing may ; o

improve physical function, Buchbinder 2006 ! 24 (3 f Tl B

disability, or gquality of life. VERTEE 1 i ! b (28 —=

WOPE 2015 2l 835 341 14 MET [T i | ! af &8, 048 ]

6. Efficacy and harms of Exercise may improve mobility and Subtoml (95% CI 133 134 - 100.0% -0.17 [ 041, 0.06 |
exercise interventions after reduce pain and fear of falling. It is teterogeniy: Tad = [ ,
vertebral fracture uncertain whether exercise R

improves balance, back extensor =

stren gth, reduces falls, and was Ll P24 —— 1000 B0 (U306 [ -0LER, 017 |

safe,
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Fig. 3. Forest plot of the efficacy outcome: vertebroplasty versus placebo (sham), pain (0 to 10 point scale)”,



a) Percutaneous vertebroplasty versus placebo

b) Percutaneous vertebroplasty versus standard medical
Pain: At 1 month, there was a small and clinically unimportant (nonsurgical) care
difference in pain favoring the vertebroplasty group (mean

. el il : Pain: Based upon data from up to six trials, the analysis favored
10,1 to-0.23) on a scale of 0 to

tl‘lE pErI:IJtiiI'IE'ﬂIJE- '.-'ErtEI::rn:nplas.t}-' gr-:nup, whn:l- had greater

rtebr.:hplas.ﬁ,r group. There w
in the proportion of 3.30 (95% 5 __”_-1 to

].._-'L.I. ::II'I'|I|.:1F rl:E.IJ|tE. were n:l-I::s.n:r'.u:n:I at 1
and at other time points up to 1 year, but there was

I::ut thn:rn: was E.IJbE.tdI'Itldl 5.1:a1:|5.1:||_al hn:tn:ru:hgnanﬂit}r 24 mont |-|5 there was no between-group difference in mean
. : .Elas.ed upon data ’rrn:ul'n up tn:hlh'.-'e trials Il_bi’_-.l pain based upon one trial,
participants), no between-group differences in mean pain or
proportion who improved from baseline according to the above
parameters were observed at 1 to 2 weeks or other endpoints up
to 2 years (Fig. 3)

a) Balloon kyphoplasty versus nonsurgical management

Pain: Kyphoplasty was assodated with significantly more
reduction in pain than nonsurgical management at all time
points, though the relative difference between groups in
improvement in VAS appeared|to diminish over time: |mean
difference at 1 month=-1.82 [-237, -1.27; n=264]; at 3
months =-145 [-2.01, -089; n=2: 1]' at 6 months =-148

0.91; n=241] at 12 nths=-0.84 [-1.42, -0.26;

l; and at 24 months = Ilﬁ’-l[ 127, -0.11; n=200].




a) Percutaneous vertebroplasty versus placebo

Efficacy findings are as follows:

b)

Pain: At 1 month, there was a small and clinically unimportant
difference in pain favoring the vertebroplasty group (mean
difference [MD] -0.62 (95% €l -10.1 to -0.23) on a scale of 0 to
10, no statistical heterogeneity) (five trials, 535 participants).

Mean pain was five points in the placebo group and 0.6 points
better (0.2 to 1 better] in the '.rertebruplas,t:,.r gruup There were

decrease over time, and, based on avallable data, it was not
ing whether these between-group differ-
y meaningful or the extent to which they

possible to determ

BNCes Were dinica

Percutaneous vertebroplasty wversus standard medical

inonsurgical) care

Pain: Based upon data from up to six trials, the analysis favored
the percutaneous vertebroplasty group, who had greater

group at 1 month (three trials, 384 participants, mean difference
i1at1

IWas
pain |
o At
nean

> Were accuunt&d for by sham effects or study bias.

pi.. [ i e e e e

|rn|::rD'.rernent in VAS appeared to |:||rn|r||5h over time:
difference at 1 month=-1.82 [-2.37,
months =-1.45 [-2.01,

[-2.05, -0.91; n=241] at 12 months=-0.84 [-1.42,
n=226]; and at 24 months =-069 [-127, -0.11; n = 200].

mean
1.27; n=264]; at 3
0.89; n=246]; at 6 months =-148
(1.26;




General recommendations for all future studies

Future trials should identify other novel and potentially
useful interventions for pain after vertebral fracture.
Future trials should ensure adequate sample sizes to answer
the research question.

Future trials should have inclusion criteria that allow

generalizable conclusions to be drawn.
Include cost-eftectiveness outcomes.

Include anti-osteoporosis therapy as part of interventions.
Patient registries may be helpful for widespread systematic
data collection for safety after vertebral augmentation.
More trials are needed exploring exercise or rehabilitation
interventions in the acute/subacute stage after vertebral
fracture.

De-implementation of vertebroplasty to reduce any poten-
tial harms of the procedure should be considered by
translating evidence into changes in practice and policy.
All future studies should consider including outcomes
important to people with osteoporotic spine fracture(s),
health care providers, or health systems, such as quality of
life, pain, falls, fractures, and disability.

Future trials should include men.

Future studies should consider the relative benefit of short-
term versus long-term improvements. If short-term im-
provements are substantial, this might be sufficient to
warrant the treatment even if long-term outcomes are
similar. Impact of the intervention on disability also should
be considered over the short term and long term.
Registries should be established to systematically collect
safety data on patients treated with vertebral augmentation.
More ftrials are needed exploring exercise or rehabilitation
interventions in the acute/subacute stage after vertebral
fracture.

Percutaneous vertebroplasty

e No further trials of vertebroplasty should be performed,
unless they are adequately powered to alter the conclusions
of the current body of evidence that concludes that the
procedure is no more effective than placebo and the
benefits are unlikely to outweigh any harms of the
procedure.

e Potential participants in any further trials of these proce-
dures should be fully informed about the current body of
evidence.

e Ethics committees should also be fully informed about the
current body of evidence to inform their decision about the
ethics of any further trials.

e All future trials should include strategies designed to
minimize the potential for bias, including adequate alloca-
tion concealment, use of a realistic placebo intervention,
and blinding of both participants and investigators to the
intervention.

¢ Future trials should carefully characterize the timing and
severity of vertebral fracture among study participants.

Balloon kyphoplasty

e Any further trials of kyphoplasty should have a placebo
control group.

e Further studies are needed to resolve whether kyphoplasty
increases the risk of future vertebral fractures or serious AE,
which should be systematically collected.

e All future trials should include strategies designed to
minimize the potential for bias, including adequate alloca-
tion concealment, use of a realistic placebo intervention,
and blinding of both participants and investigators to the
intervention. e

e Future trials should carefully characterize the ‘cimin::_éjﬂl and
severity of vertebral fracture among study participants.
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Which is the best treatment of osteoporotic vertebral compression
fractures: balloon kyphoplasty, percutaneous vertebroplasty,

or non-surgical treatment? A Bayesian network meta-analysis

Statistical heterogeneity was evaluated based jon the mag-
nitude of the heterogeneity parameter (I” or T°) estimated from
the network meta-analysis models [24]. The heterogeneity
was investigated by fitting covariates (i.e., mean age, female
ratio, sample size, the duration of symptoms and the duration
of follow-up) in the network meta-regression [25]| Subgroup
meta-analyses were further performed|based on the duration
symptoms (acute (=6 weeks), subacute (6—12 weeks), or
long-standing (> 12 weeks)) and the duration of follow-up

(short-term (<1 year) or long-term (=1 year)), if possible.
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Which is the best treatment of osteoporotic vertebral compression
fractures: balloon kyphoplasty, percutaneous vertebroplasty,
or non-surgical treatment? A Bayesian network meta-analysis

Pain

With respect to the efficacy endpoint (Fig. 3), the use of PVP
was the most effective treatment for pain on the VAS [27-30,
32-41], while use of NST presented the highest mean differ-
ence in pain. PVP emerged as the best intervention in treat-
ment ranking (probability of 88.75%), followed by BK or
PVP (Fig. 4), but the extent of pain reduction compared with

= H hy \
BK was mmor (MD=—0.51, 95% Crl — 1.4 to 0.35) .
]
b | |
E e ™ g i "
- T "
T NST
Fig. 4 Probubility thal each trentment is the mest eificacious m the study Questiormoine; ECQ-50, European Cantity of Life-35 [nkensions; SF-36
network, BE. balleon kyphoplasty; PVP. paonneous venebroplasiy; PCS, Mhysscal Component Summary subscales of the Medical (wicomes
NST, non-surgmcal treatment: VAS. visual analogue scale; OLM, Study 3o-fem Shori-Form Crenemal Health Survey

Dewestry Digabaliy Index; RMDO), Roland=-Mormig Digabality
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Which is the best treatment of osteoporotic vertebral compression
fractures: balloon kyphoplasty, percutaneous vertebroplasty,
or non-surgical treatment? A Bayesian network meta-analysis

Conclusion

[n_conclusion, our network meta-analysis indicated that for
pain and functional status, PVP was significantly better |ll‘1.':'lI'1
NST, while the three treatments did not significantly differ in
other outcomes. PVP was the most effective strategy in im-
proving the pain, functional status, and quality of life (based
on EQ-5D)| BK emerged as the best intervention| for improv-
ing the quality of life (based on SF-36 PCS) and for decreasing
the risk of subsequent vertebral fractures and re-fractures at
the treated level. NST could be ranked first in reducing adja-
cent vertebral fractures. The future direction of treatment of
OVCFs will depend on the outcomes of additional and larger
randomized trials that compare BK with PVP.
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Critique

RCTs

T

VERTOS 2007& Vert vs Medical Management...<50 year old, invalidating
pain, subacute and chronic fx (6-24 weeks), 34 pts, 88% of MM pts crossed
over, no f/u was possible

FREE 2009&aKypho vs MM, moderate pain 4/10, 300 pts, 21 year old and
older, acute and subacute (> 3 mo). Improvement durable to 6 months. Pts
gained 60 days unrestricted. Lack of blinding. Durable NRS scores — no
difference in SF36

Rousing 2009a Vert vs MM, <65 year old, intractable pain, 49 pts, fx less than
8 weeks, VAS better in 24 hr — same in 3 months — shorter hospital stay

INVEST 2009 (NEJM)aVert vs Sham procedure (periosteum), 131 pts, 50 year
old, moderate to severe back pain (>3/10), fx age <1 year. No differences in
NRS at 1 month, only trend in Vert Group, by 3 months 43% cross over to
Vert, No MRI requirement — only xray, only 131 pts during 4 years in 11
centers — very slow recruitment

Buchbinder 2009 (NEIM)& Vert vs Sham. 78 pts, fx age 1 year, yes to MRI, 78
pts in 4 years at 4 centers, terminated the trial early — didn’t reach the

estimated sample size 5



Critique

RCTs

‘ - VERTOS 2&a Vert vs MM, 50 year old, VAS>5, fracture age <6 week, MRI,
Significant improvement in Vert durable at 1 year. No pain 3 months faster —
120 pain free days but... lack of blinding. 60% achieved sufficient (VAS<3)
pain relief by 12 months. 40% who developed chronic pain. Idea for further
trials: those who have chronic pain

Farrokhi 2011& Vert vs MM, severe pain, fx age 4weeks-1 year, 82 pts,
significant difference in VAS score. All pts were ambulatory in 24 hr vs 2% of
the MM group

Blascoa Vert vs MM, VAS>4, fracture age <1 year, 25% of MM received
intrathecal anaesthesia vs 5% in the Vert group, 11% crossover rate, Lack of
blinding

VAPOUR& Vert vs Sham (subcutaneous), 60 year old pts, severe pain (7),
fracture age <6 weeks, significant treatment advantage durable to 6 months,
5,5 less inhospital days in Vert, different volumes in cement but well
organized

Placebo effect...Sham Effect...periosteal vs subcutaneous injection...focus on
subgroups and fracture stages...admitted to hospital older pts is another
subgroup



Take home message...

Pain Relief/Disability/QoL Improvement

Are VAPs Cost-Effective? Mortality Reduction

VAPs and Kyphotic Reduction/Vertebral Height Restoration

Cement leakage

Subsequent Fractures are not related probably to the intervention...osteoporosis related
Cement Types, Characteristics, and Optimal Filling

Unipedicular versus Bipedicular Approach

Significant role in MSK Oncology

Take home message...
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