IV. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE

Perkutanni vykony na oslabeném
skeletu

Pavel RysSkal, Jifi Jandural, Tomas Kvasnicka!, Kurt Kaltofen?, Martin
Frank?, Vaclav Malek?, Jana HrubeSova?
1/ Radiologicka klinika LF HK a FN Hradec Kralové
2/ Neurochirugicka klinika LF HK a FN Hradec Kralové
3. Chirurgicka klinika LF a FN Hradec Kralove
4. KARIM, FN Hradec Kralove




Osteoporoza * Intervence stabilizaCni

Myelom * Intervence stabiliza¢né
Patologickd osteolyza kurativni
Postiradi¢ni zmény * Lécba bolesti

Perkutanni vykony — minimalné invazivni techniky, kdy
za pomoci jen minimalnihiho vstupu dosahuje
cilového organu.



Hervé Deramond, Pierre Galibert, 1987

e Galibert, P, Deramond, H., Rosat, P., Le Gars, D.
Note preliminaire sur le traitement des
angiomes vertebraux par vertebroplastie

acryliqgue percutanee. Neurochirurgie.
1987,233:166-168.
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for Osteoporotic Spinal Fractures
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Richard Edwards, F.R.C.R., Leigh A: Gray, M.5., Lydia Stout, B:S.,

Sara Owen, M.Sc., William Hollingworth, Ph.D., Basavaraj Ghdoke, M.D.,
Deborah ). Annesley-Williams, F.R.C.R., Stuart H. Ralston, F.R.C.P,,
and Jeffrey G. Jarvik, M.D., M.P.H.

ABSTRACT

BACKGROUN
Vertebroplasty is commonly used to treat painful, osteoporotic vertebral compression
fractures.

METHODS
In this multicenter trial, we randomly assigned 131 patients who had one to three
paintul osteoporotic vertebral compression fractures to undergo either vertebroplasty
or a simulated procedure without cement (control group). The primary outeomes were
scores on the modified Roland—Morris Disability Questionnaire (RDQ) (on a scale
of 0 to 23, with higher scores indicating greater disahility) and patients’ ratings of
average pain intensity during the preceding 24 hours ar 1 month (on a scale of 0 to
10, with higher scores indicating more severe pain). Patients were allowed to cross
over to the other study group after 1 month.

RESULTS
All patients underwent the assigned intervention (68 vertebroplasties and 63 simu-
lated procedures). The baseline characteristics were similar in the two groups. At
1 month, there was no significant difference between the vertebroplasty group and
the control group in either the RDQ score (difference, 0.7; 95% confidence interval [CI],
—1.3 to 2.8; P=0.49) or the pain rating (difference, 0.7; 95% CI, —0.3 to 1.7; P=0.19).
Both groups had immediate improvement in disability and pain scores after the
intervention. Although the two groups did not differ significantly on any secondary
outcome measure at 1 month, there was a trend toward a higher rate of clinically
meaningful improvement in pain (a 30% decrease from baseling) in the vertebro-
plasty group (64% vs. 48%, P=0.06). At 3 months, there was a higher crossover rate
in the control group than in the vertebroplasty group (43% vs. 12%, P<0.001). There
was one serious adverse event in each group.
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A Randomized Trial of Vertebroplasty for Painful Osteoporotic

Vertebral Fractures

Rachelle Buchbinder, Ph.D, Richard H. Osborne, Ph.D., Peter R. Ebeling, M.D., John D. Wark, Ph.D.,
Peter Mitchell, M.Med., Chris Wriedt, M.B., B.S,, Stephen Graves, D. Phil,, Margaret P. Staples, Ph.D.,

and Bridie Murphy, B.Sc

ABSTRACT

BACKGROUND
Vertebroplasty has become a common treatment for painful osteoporotic vertebral
fractures, but there Is limited evidence to support its use.

METHODS
We performed a multcenter, randomized, double-blind, placebo-controlled trial in
which participants with one or two painful osteoporotic vertebral fractures that were
of less than 12 months’ duration and unhealed, as confirmed by magnetic resonance
imaging, were randomly assigned to undergo vertebroplasty or a sham procedure.
Participants were stratified according to treatment center, sex, and durarion of symp-
toms [<b weeks or 26 weeks). Outcomes were assessed at 1 week and ar 1, 3, and
6 months. The primary outcome was overall pain (on a scale of 0 to 10, with 10 being
the maximum imaginable pain) at 3 months.

RESULTS
A toral of 78 participants were enrolled, and 71 (35 of 38 in the vertebroplasty sroup
and 36 of 40 in the placebo group) completed the 6-month follow-up (91%). Verte-
broplasty did not result in a significant advantage in any measured outcome at any
time point. There were significant reductions in overall pain in both smdy groups
at each follow-up assessment. At 3 months, the mean (£5L) reductions in the score
for pain in the vertebroplasty and control groups were 26329 and 19433, respec-
tvely (adjusted between-group difference, 0.6; 95% confidence interval, -0.7 to 1.8).
Similar improvements were seen in both groups with respect to pain at night and
at rest, physical functioning, quality of life, and perceived improvement. Seven in-
cident vertebral fracmares (three in the vertebroplasty group and four in the placebo
group) occurred during the 6-month follow-up period.

CONCLUSIONS
We found no beneficial effect of vertebroplasty as compared with a sham procedure
in patients with painful osteoporotic vertebral fractures, ar 1 week orat 1, 3, or
6 months after trearment. (Auostralian New Zealand Clinical Trials Registry num-
ber, ACTRN012605000079640.)
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Vertebroplasty versus conservative treatment in acute
osteoporotic vertebral compression fractures (Vertos Il):
an open-label randomised trial

Caraline A H Klazen, Paul N M Lohle, [olonda deVries, Frits H Jansen, AlexanderV Tielbeek, Marion C Blonk, AlexanderVenmans,
Willem Jan ] van Rooij, Marinus C Schoemaker, Job R uttmann, Tjoen H L, Harald /| Verhaar, Yolanda van der Graaf, Kaspar] van Everdingen,
Alex FMuller, Otto E H Elgersma, Dirk R Halkema, Hendrik Fransen, Xavier janssens, Erik Buskens, Willem PTh M Mali

Summary

Background Percutaneous vertebroplasty is increasingly used for treatment of pain in patients with osteoporoti
vertebral compression fractures, but the efficacy, cost-effectiveness, and safety of the procedure remain uncertain. Wi
aimed to clarify whether vertebroplasty has additional value compared with optimum pain treatment in patients witk
acute vertebral fractures.

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

Findings Between Oct 1, 2005, and June 30, 2008, we identified 431 patients who were eligible for randomisation
229 (53%) patients had spontaneous pain relief during assessment, and 202 patients with persistent pain wert
randomly allocated to treatment (101 vertebroplasty, 101 conservative treatment). Vertebroplasty resulted in greate:
pain relief than did conservative treatment; difference in mean VAS score between baseline and 1 month wa:
-5.2 (95% CI -5.88 to —4.72) after vertebroplasty and -2.7 (-3.22 to -1.98) after conservative treatment, anc
between baseline and 1 year was 5.7 (-6-22 to —4.98) after vertebroplasty and -3.7 (—4.35 to -3.05) aftel

conservative treatment. The difference between groups in reduction of mean VAS scor Eur Spine 1 (2009) 18:1247-1248
2.6 (95% C1 1.74-3.37, p<0.0001) at 1 month and 2.0 (1.13-2.80, p<0.0001) at 1 year. No s DOIL 10, 1007/s00586-009-1 164-9

or adverse events were reported.
< : ; : EDITORIAL

Interpretation In a subgroup of patients with acute osteoporotic vertebral compression fracture

percutaneous vertebroplasty is effective and safe. Pain relief after vertebroplasty is immediate, i

a year, and is significantly greater than that achieved with conservative treatment, at an accepta

Funding ZonMw; COOK Medical. Vertebroplasty: about sense and nonsense of uncontrolled
Introduction and long term.** Towo randomisec - CONrolled randomized prospective trials”

Vertebral compression fractures in osteoporosis are control intervention have report
common in the elderly population, with an estimated 1month and 6 months after percut
1.4 million new fractures occurring every year in patients with osteoporotic verte Max Aebi
worldwide.! About a third of new fractures come to  year old."™ Results of both studis
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On 6 August 2009, a paper has been published in the New

England Joumnal of Medicine, which claims to prove that
vertebroplasty is not effective [ 1]. This paper has drawn an

attention worldwide, which is only rarely given to issues of

musculoskeletal system medicine. The New York Times

fractures in the US are estimated to be between 12 and 18
billion US$ for the year 2002 [2]. In the last 6 years, the
number of the vertebroplasties in the US has doubled and is
done in 4.3-8.9 patients per 1,000 people |2]. Even higher
ficures may apply for Europe. In spite of several studies.
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Pain course in conservatively treated patients with back pain
and a VCF on the spine radiograph (VERTOS III)
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Abstract of chronic pain. Patients with continuing pain =3 months
Objective Little is known about the natural course of  afler diagnosis of VCF may be candidates for vertebroplasty.
pain from vertebral compression fractures (VCF). In this

study we evaluated the pain course in conservatively Keywords Conservative therapy - Osteoporotic vertebral
treated patients with back pain and a VCF on the spine  compression fracture - QOutcome

Clark et al. Trials (2015) 16:159

DOl 10.1186/513063-015-0671-8 K TRIALS

STUDY PROTOCOL Open Access

Vertebroplasty for acute painful osteoporotic
fractures (VAPOUR): study protocol for a
randomized controlled trial

William Clark!” Paul Bird? Terrence Diamaond? and Peter GonekiZ



Pristupy do obratle a okoli
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Pristupy — krizova kost
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 Aplikace PMMA cementu perkutanni cestou do skeletu

— perkutanni vertebroplastika
— perkutanni sakroplastika

— acetabulopastika

— perkutanni osteoplastika

— perkutanni stentoplastika
— perkutanni kyfoplastika

e Spongioplastika — aplikace rozdrce



— analgeticky efekt (kombinace cytotoxického a
termického efektu PMMA)

— stabilizacni efekt (lokalni zvySeni tuhosti a pevnosti
postizené kosti)

— Ukotveni instrumentace v patologicky zménéneé
kostni tkani



* |Indikace: spondylochirurg x intervencni radiolog x
ortoped x traumatolog x onkolog

— je léze indikovana k chirurgické |écbé otevrenou cestou?

— jaka je pripadna onkologicka expektace zivota nemocného
(3M)

— lze intervenovat bezpecné perkutannée?
— ma nase intervence pro pacienta vyznam?



Osteoporoticka
zlomenina obratle
nereagujici na
konzervativni terapii
Myelom

Lymfom

Hemangiom

Akutni stabilni fraktura
SchmorlUv uzel s edémem
téla

PokracCujici komprese
obratle

e Nesouhlas nemocnhého
 Porucha koagulace
e Nestabilni zlomenina

e Znamky zanétu —
celkového nebo v misté
pristupu

Section of a normal vertebral body with dense and well calcified trabeculae (lefty and
ostecporotic vertebra with rarefaction of trabeculae which weakens the mechanical
properties of the vertebral body
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 Klinické vyseteni — RTG, MR event. scinti,
* INR, APTT, trombo, KO + dif, CRP

 Po vykonu: RTG, Kklinicka sifpadnou
grafickou kontrolou za 6 a 12dsiqi

Fig. OPB

Vertebroplasty: The bone
cement is injected into
the vertebral body,
reinforcing the
mechanical resistance.




* Angiograficky komplet
e CT + C rameno
e 1 x¢ 2xCrameno

(Nutnost — moznost skiaskopickeé kontroly pinénim komprimovaneho
obratle kostnim cementem).

Vyhody i nevyhody jednotlivych tyjpkontroly.

Posterolaterarni
Bipedikularni
Anterolateralni
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2003

Hlavni indikace byla na
konzervativni terapii
nereagujici (starsSi6 T),
osteoporotickeé fraktura
obratle

Vzdy MR
Leuko, INR a APTT

Analgosedace ve vlastni
rezii

2016

e Hlavni indikaci je akutni az
subakutni osteoporoticka Ci
non-osteoporoticka
zlomenina

e Vzdy MR
o KO+dif, INR, APTT, CRP

e Analgosedace ve vlastni
rezii
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Osteoporotické zlomeniny

e Celkove 665 nemocnych s
788 obratlovymi tély

e 2 X zavazna zanetliva
komplikace (0,30 %)

e 2 x nemoznost provedeni

zakroku v analgosedaci
(0,30 %)

e Riziko kontaktni fraktury 17
% (za posledni 3 roky 12 %)

Ostatni indikace

Mnohocetny myelom 27
nemocnych s 40 obratlovymi
tély

Hemangiom obratle 10
nemocnych

Lymfom obratle 8 nemocnych

Metastatické onemocnéni
obratle 12 nemocnych s 17
obratli

Akutni fraktury 35 nemocnych

20



Hemangiom

Bolesti jsou jasné klinicky
lokalizované do mista léze
Jsou splnéna Laredova
kritéria pro dg. agresivniho
hemangiomu

Pri neurologickém deficitu

je VT nedilnou soucasti
chirurgickeé lécby

Myelom

Léze neni indikovana k
operacni |écbé
Nutna dobra domluva s

hematologem stran
naplanovani zakroku — ne v

dobé nejvétsi imunosuprese

Je nutna ATB clona?
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Metastatické onemocnéni

 Onkologicka doba
expektace zivota delsi nez 3
meésice

e Kombinace s RF pripadné
MW ablaci ma jiz charakter
kurativniho zakroku

e Nevhodné sklerotické meta,
obtizné smisena meta
loziska

Akutni fraktury

V této sestavé zadna
komplikace

Rychlé vraceni nemocnych
do bézného zivota

Nutnd dobra indikace

Indikace u nemocnych nad
45 let véku

Aktivni zpUsob Zivota

Pouzivani kombinovanych
cementu

22
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7 dni po zakroku, postupny nardst paraparéezy DKK, vyrazna
bolestivost neschopnost pohybu. Doplnéno MR







e Nemocna konzultovana na pracovisti, kde byl
provedeny zakrok. Zde odmitnuta k dalsi
lécbé. Doporuceny konzervativni postup

 Dcera nemocné konzultuje nasi kliniku — zde
spolecné se spondylochirurgy indikace
chirurgické lécby — dekomprese TH6 se
stabilizaci patere
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Epikriza:

JJJJJ

Thé s kompresi a vyvije€jici se misni myelopatii graf.i klin.prijata

k dekompres. LE a fixaci v obl.Th6. K vertikalizaci nutny Jawet.korset.
20.5. op: Laminektomie Th6é Fixace Th4 - Th8 - Axon Redonuv dren

21.5. Pooperacné zlepseni hybnosti DKK 1 hypestezie, bez jasné
lateralizace, hybnost ve vsech segmentech DKK se zlepsenou sval. silou,
KP komp., prevaz a preklad na stand. odd.,cestou RTG Th-patere,které
prokazuje dobré postaveni instrum.

22.5.pac.spokojend,RHB I-III v korsetu,zatim ponechana perm.m.c.klampov
pro moC.infekc1i Klebsielou a Escher.coli nasazen citl.furantoin
Plan:poC.tydne zrusit perm.m.c.,mocC.reziduum,po vyjmuti stehu prekdad

68- leta byv.zdrav.s.s tézkou ostepenii,st.p.VP v Th-obk., nyni subak.



* |Indikace e Pred zakrokem

— osteoporoticka — Predoperacni standard

zlomenina krizové kosti — KO +dif, INR, APTT, CRP
— postiradiacni fr. sacra

— patologicka infiltrace
sacra

 Komplikace:

— poranéni nervovych
struktur

— Unik cementu
— vetsi krvaceni
— nestabilita
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* |ndikace e Pred zakrokem

— nestabilni fraktury panve — kompletni predoperacni
vysetreni

— celkova anestezie

 Komplikace

— neznalost dlouhodobé
stability?






e Vyuziti termického efektu k destrukci ciloveé
patologické tkané.

e Generator, elektroda, zemnici elektroda

36






Ozon (O;) je nestabilni forma kysliku (O,)
2x O; => 3x O, +energie

Biologicky ucinek a vlastnosti ozonu
— zavisi na koncentraci a délce expozice
— je multifaktoriadlni

Antisepticky
— baktericidni, fungicidni, virucidni

— Poskozenim polypeptickych retézcl, oxidaci fosfolipid( a lipoproteini dochazi k
poruseni integrity membran a poskozeni proteinovych oball

Imunomodulacni
— indukce Il-2, Interferonu a TNF

Antiinflammatorni
— inhibice tvorby proteindz makrofagl, neutrofild a prostaglandint
— Tvorba cytokint, napf. 11-10, TNF

Vliv na perfuzi tkané a zpomaleni bunécného starnuti



Ozon aplikovany epiduralné c¢i foraminalné

Redukce edému korene nervu a venostazy

Blokace demyelinizace

Inhibice syntézy a uvolnovani mediatorl medidtord bolesti a uvolnéni jejich antagonist(

Ozon aplikovany intradiskalné

Spusténi oxidacnich reakci na karboxylovych a sulfatovych radikalech vede ke snizeni schopnosti
proteoglykanli zadrzovat vodu. Dlsledkem je dehydratace disku, redukce jeho objemu a snizeni
intradiskalniho tlaku.

Histopatologické zmény charakteru dehydratace fibrilarni matrix nucleus pulposus,

tvorba vakuol, fragmentace kolagenu a novotvorba fibril kolagenu

U nervového korene zmenseni vendzni stazy zplisobené kompresi cév a redukci edému.
Analgeticky efekt oxygenaci nervovych struktur korene, které jsou znacné citlivé na hypoxii

Ozon aplikovany paravertebralné






* Bolesti v oblasti patere u nemocnych s
riznymi divody oslabeni skeletu jsou
relativné vyznamnym faktorem, ktery je
mozné ovlivnit radou miniinvazivnich technik.
U rady nemocnych tyto techniky prinasi
vyrazny anelgeticky efekt a proto by se na
jejich vyuziti nemélo zapominat v |éCebném
algoritmu.
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